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ABSTRACT

T i t l e  o f  D i s s e r t a t i o n :  I n t e r i n d u s t r y  and Macroeconomic E f f e c t s  o f
M one ta ry  P o l i c y :  A Long Term , M ode ling  
P e r s p e c t iv e

R alph M ic h a e l  Monaco, D o c to r  o f  P h i lo s o p h y ,  1984 .

D i s s e r t a t i o n  d i r e c t e d  b y :  C lo p pe r  A lm on, J «"., P ro fe s s o r  o f  Economics

The e f f e c t s  and e f f e c t i v e n e s s  o f  m one ta ry  p o l i c y  changes a re  a lm o s t  

a lw a ys  e v a lu a te d  w i t h i n  t h e  c o n te x t  o f  t h e  q u a r t e r l y  m a c r o e c o n o m e t r i c  

m o d e l .  Such a model i s  n o t  u s u a l l y  s im u la te d  v e r y  f a r  i n t o  t h e  f u t u r e ,  

say tw o  t o  t h r e e  y e a rs  a t  m o s t .  T h u s ,  i m p l i c a t i o n s  d ra w n  f r o m  t h e s e  

s i m u l a t i o n s  do n o t  r e f l e c t  lo n g  t e r m  c o n s i d e r a t i o n s  o f  a c o n t in u e d  

p o l i c y  r e g im e .  F u r t h e r ,  m a c r o e c o n o m e t r i c  m o d e ls  a r e  s i l e n t  on  t h e  

d i f f e r i n g  e f f e c t s  o f  p o l i c y  among i n d u s t r i e s .  The  p u r p o s e  o f  t h e  

p re s e n t  s tu d y  i s  t o  e x a m in e  t h e  lo n g  t e r m ,  m a c ro e c o n o m ic  as  w e l l  as 

i n t e r i n d u s t r y  d i f f e r e n c e s  among p o s s ib le  F e d e ra l  Reserve p o l i c y  schemes.

The m o n e ta r y  p o l i c y  model used t o  s im u la te  th e s e  p o s s ib le  F e d e ra l 

Reserve p o l i c y  schemes i s  an a n n u a l ,  s i x - e q u a t i o n  m o d e l p r e d i c t i n g  t h e  

q u a n t i t y  o f  M2 b a la n c e s  h e ld  i n  t h e  economy and f i v e  i n t e r e s t  r a t e s  o f  

v a r y in g  m a t u r i t y .  The exogenous p o l i c y  v a r i a b l e s  a r e  t h e  n o n - b b r r o w e d  

r e s e r v e s  o f  t h e  b a n k in g  system  and th e  r e q u i r e d  re s e rv e s  o f  t h e  b a n k in g  

s y s te m . The m one ta ry  p o l i c y  model was d e s ig n e d  t o  be i n s e r t e d  i n t o  a 78 

s e c to r  i n p u t - o u t p u t  model w i t h  e c o n o m e t r ic a I l y  e s t im a t e d  e q u a t i o n s  f o r  

t h e  v a r i o u s  f i n a l  demand t y p e s .  The i n p u t - o u t p u t  m o d e l i n c l u d e s  a



p r ic e - in c o m e  s id e  w h ich  c a l c u la t e s  p r i c e s  f ro m  th e  v a r io u s  components o f  

v a lu e  added such as p r o f i t s ,  la b o r  c o m p e n s a t io n  and  i n d i r e c t  b u s i n e s s  

t a x e s .  As p a r t  o f  t h e  t h e s i s ,  s e v e r a l  o f  t h e  s e ts  o f  e q u a t io n s  were 

r e - e s t im a te d  and c h a n g e s  w e re  made t o  t h e  s t r u c t u r e  o f  t h e  m o d e l t o  

a l l o w  a g r e a t e r  i n f l u e n c e  o f  i n t e r e s t  r a t e s .  The c o n s t r u c t i o n  o f  an 

e c o n o m ic a l ly  " r e a s o n a b le "  f o r e c a s t  p o i n t e d  o u t  f u r t h e r  d e f i c i e n c i e s  

w h ic h  w e re  a d d r e s s e d  and d e a l t  w i t h  i n  t h e  t h e s i s .  A f o r e c a s t  t o  1995 

i s  p re s e n te d  as a base f ro m  w h ich  v a r io u s  s im u la t io n s  a re  ru n .

F i n a l l y ,  t h e  e n t i r e  m o d e l i s  s i m u l a t e d  f r o m  1982  t o  1991 u n d e r  

v a r io u s  a ssu m p t io n s  abou t t h e  p a th s  o f  m one ta ry  p o l i c y  v a r i a b l e s .  These 

r e s u l t s  a r e  t h e n  compared w i t h  th e  r e s u l t s  o f  s i m i l a r  s im u la t io n s  done 

w i t h  m odels  d e ve lo p ed  by t h r e e  c o m m e r c ia l  f o r e c a s t i n g  h o u s e s .  I t  i s  

f o u n d  t h a t  t h e  m o d e l d e v e lo p e d  i n  t h e  t h e s i s  compares v e ry  f a v o r a b ly  

w i t h  t h e  m o d e ls  o f  t h e  c o m m e r c i a l  f o r e c a s t e r s .  A lo n g  w i t h  t h e  

m acroeconom ic com par isons  w i t h  t h e  t h r e e  o th e r  m o d e ls ,  t h e  i n t e r i n d u s t r y  

i m p l i c a t i o n s  o f  th e s e  m one ta ry  p o l i c y  reg im es  a re  d e ve lo p e d  t o  d e te rm in e  

w h ic h  i n d u s t r i e s  e x p e r ie n c e  th e  most s i g n i f i c a n t  changes i n  o u tp u t  and 

employment i n  t h e  fa c e  o f  t h e  p o l i c y  changes.



Preface

Over th e  p as t  s i x  y e a rs  i t  has been my p r i v i l e g e  t o  be a s s o c i a t e d  

w i t h  th e  I n t e r i n d u s t r y  F o re c a s t in g  P r o je c t  a t  th e  U n i v e r s i t y  o f  M ary land  

(INFORUM) re s e a rc h  g ro u p ,  f i r s t  as a g ra d u a te  re s e a rc h  a s s i s t a n t ,  l a t e r  

as a d i s s e r t a t i o n  f e l l o w .  The INFORUM m ode l i s  a l a r g e  i n t e r i n d u s t r y  

model o f  th e  U n ite d  S ta te s  economy w h ich  can be l i n k e d  t o  s m a l le r  models 

o f  s e v e r a l  f o r e i g n  c o u n t r i e s .  In  th e  course  o f  my work w i t h  INFORUM, I  

became i n t e r e s t e d  i n  t h e  s u b j e c t  o f  m o d e l l i n g  i n  g e n e r a l ,  a n d ,  more 

s p e c i f i c a l l y ,  w i t h  m ode l b u i l d i n g ,  o p e r a t i o n ,  and t h e  f o r e c a s t i n g  

p r o p e r t i e s  o f  la rg e  s c a le  m o d e ls .  When t h e  t im e  a r r i v e d  t o  c h oo se  a 

d i s s e r t a t i o n  t o p i c ,  I  saw th e  chance t o  combine an i n t e r e s t  i n  models o f  

t h e  m o n e ta ry  s e c t o r  w i t h  th e  i n t e r e s t  i n  la r g e  s c a le  models i n  g e n e ra l  

by b u i l d i n g  a s m a l l  m oneta ry  s e c to r  model and i n c o r p o r a t in g  i t  i n t o  t h e  

t h e n - e x i s t i n g  INFORUM m o d e l .  T h e  p r o p e r t i e s  a nd  f o r e c a s t i n g  

re a son a b le n e ss  o f  th e  new ly  r e v is e d  model were t o  fo rm  th e  b a s i s  o f  t h e  

t h e s i s .

A t  a p p r o x i m a t e l y  t h e  same t im e  as t h e  d i s s e r t a t i o n  d e c i s i o n ,  

INFORUM was " c o m p le t in g ”  th e  b u i l d i n g  o f  a new d o m e s t ic  model f o r  Chase 

E c o n o m e t r i c s .  W i th  th e  d e p a r tu r e  o f  th e  c o o r d in a to r  o f  th e  new m ode l,  

i t  f e l l  t o  me t o  f i n i s h  p u t t i n g  t h e  new m ode l t o g e t h e r .  Such a t a s k  

w o u ld  e n a b le  me t o  become f a m i l i a r  w i t h  th e  new model and a l lo w  me t o  

use  t h i s  new m ode l as p a r t  o f  t h e  p ro p o s e d  t h e s i s .  The p r o j e c t e d  

c o m p le t io n  t im e  f o r  th e  ta s k  was one month.

E le v e n  m o n th s  l a t e r  t h e  new m ode l p ro d u c e d  i t s  f i r s t  s e n s i b l e  

f o r e c a s t .  I n  th e  i n t e r v e n in g  t im e ,  much was le a rn e d  and changed  a b o u t  

th e  economic s t r u c t u r e ,  t h e  e s t im a te d  e q u a t io n s  and th e  programming t h a t

i i



com prised  th e  new m odel.

• T h e  i n t e r i n d u s t r y  m o d e l  t h a t  f i n a l l y  e m e rg e d  was f a r  more 

c o m p l ic a te d  and le s s  manageable th a n  th e  i n t e r i n d u s t r y  model o r i g i n a l l y  

i n t e n d e d  t o  be used  w i t h  t h i s  t h e s i s .  T h is  decrease  i n  m a n a g e a b i l i t y  

stems p r i m a r i l y  from  th e  e nd o ge n i z a t i o n  o f  r e a l  d i s p o s a b l e  in c o m e ,  a 

v a r i a b l e  w h ic h  was e x o g e n o u s  i n  t h e  e a r l i e r  v e r s i o n  o f  t h i s  m ode l.  

Programming c o m p le x i t y  was e nh a n ce d  by  t h e  s im u l t a n e o u s  s o l u t i o n  o f  

i n d u s t r y  o u t p u t  and p r i c e s  and by t h e  r e q u i r e m e n t  t h a t  t h e  t h r e e  

i n d i v i d u a l  p ie c e s  o f  t h e  m ode l be c a p a b le  o f  o p e r a t i n g  r e a s o n a b l y  

w i t h o u t  t h e  o t h e r  t w o .  The F o r t r a n  code f o r  p r e p a r in g  d a ta  f o r  th e  

model t o  use and f o r  th e  model i t s e l f  c o n s i s t s  o f  a p p r o x i m a t e l y  1 0 ,0 0 0  

l i n e s .  A c o m p le te  p r i n t o u t  o f  a l l  o f  th e  v a r ia b le s  used i n  th e  model 

f o r  a t y p i c a l  f o r e c a s t  h o r iz o n  o f  15 y e a rs  runs  t o  w e l l  o v e r  400  p a g e s .

I t  m ust be h a s t i l y  added  t h a t  t h i s  m ode l i s  v e r y  much a g ro u p  

e f f o r t ,  w i t h  e v e ry  member o f  th e  INF0RUM s t a f f  c o n t r i b u t i n g  a g r e a t  d e a l 

t o  th e  w o rk in g s  and r e s u l t s  o f  th e  m odel. Most o f  th e s e  e f f o r t s  went t o  

th e  im p o r t a n t  t a s k  o f  e s t i m a t i n g  t h e  e q u a t i o n s  w h ic h  f u n d a m e n t a l l y  

com prise  th e  m ode l.  The work o f  p u t t i n g  th e s e  e q u a t io n s  t o g e th e r  i n t o  a 

m o d e l and w r i t i n g  t h e  model s o f tw a re  f e l l  f i r s t  t o  P a t r i c k  H e n a f f ,  who 

b ro u g h t  th e  model t o  nea r c o m p le t io n ,  and l a t e r  t o  m y s e l f .  Matthew Hyle  

was r e s p o n s ib le  f o r  th e  programming and e q u a t i o n s  o f  t h e  p r i c e - i n c o m e  

s i d e  o f  t h e  m ode l.  The o r i g i n a l  s e t  o f  program s around w h ich  th e  model 

was d es ign e d  was th e  e f f o r t  o f  C lo p pe r  Almon and Douglas Nyhus.

There  a re  many p eo p le  t o  th a n k  f o r  h e lp in g  me, b o th  w i t h  b r i n g i n g  

th e  model t o  some sense o f  c o m p le t io n  and i n  h e lp in g  w i t h  my t h e s i s ,  two 

v e r y  i n t e r t w i n e d  t a s k s .  I  owe much t o  Matthew H y le ,  who shared  many a 

long  e ven in g  w i t h  me i n  o u r  m u tu a l  q u e s t  t o  f i n i s h  t h e  m ode l and o u r

i l l



t h e s e s .  I  owe an e ven  g r e a t e r  d e b t  t o  M a rg a re t  B u c k le r ,  who managed 

a lw ays  t o  be th e r e  a t  th e  r i g h t  moment w i t h  a d v i c e  o r  a f r i e n d l y  e a r .  

She has a ls o  made an a r t  o f  w r i t i n g  d i s p la y  r o u t i n e s ,  w i t h o u t  w h ich  th e  

model r e s u l t s  c o u ld  n o t  be seen . Many e a rs  were made a v a i l a b le  t o  me by 

k i n d l y  s o u l s .  Among t h e  b e s t  w e re  t h o s e  o f  D a v id  R o b is o n ,  S te p h e n  

P o l l o c k ,  Anthony B a rb e ra ,  and L o r r a in e  S u l l i v a n .  D a isy  F o s te r  le n t  her 

f i n g e r s  t o  th e  e n t e r p r i s e  by h e lp in g  w i t h  th e  t y p i n g .

A l a r g e  d e b t  o f  g r a t i t u d e  i s  owed t o  my t h e s i s  a d v i s o r  a nd  

s o m e t im e s  s p a r r i n g  p a r t n e r ,  C loppe r A lmon, who p ro v id e d  me w i t h  one o f  

th e  g r e a t e s t  o p p o r t u n i t i e s  an e c o n o m ic  m o d e le r  can  be g i v e n  —  t h e  

c h a n c e  t o  p a r t i c i p a t e  i n  an im p o r ta n t  way i n  th e  c o n s t r u c t io n  o f  a new 

k in d  o f  m ode l.
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Chapter 1 . Io££2duction_and_Summar^

The r e c e n t  e x p e r ie n c e  w i t h  h ig h  i n f l a t i o n  r a t e s ,  h ig h  i n t e r e s t  

r a t e s  and a s lum p ing  economy has b ro u g h t  t h e  q u e s t i o n s  o f  t h e  e f f e c t s  

and  e f f e c t i v e n e s s  o f  m o n e ta ry  p o l i c y  t o  c e n te r  s tag e  o f  th e  economic 

p o l i c y  d e b a t e .  The t o o l  used  a lm o s t  e x c l u s i v e l y  t o  d e t e r m in e  t h e  

e f f e c t s  o f  m o n e ta ry  p o l i c y  c h a n g e s  i s  t h e  q u a r t e r l y  m acroeconom etr ic  

m ode l.  W h ile  t h i s  t o o l  i s  a p p r o p r ia t e  and u s e fu l  f o r  many p u r p o s e s ,  i t  

i s  i n a p p r o p r i a t e  t o  examine lo n g  te rm  consequences o f  a p o l i c y  a c t i o n ,  

l a r g e l y  because th e  fo c u s  when b u i l d i n g  t h e s e  m o d e ls  i s  on t h e  s h o r t  

r u n .  An e q u a t i o n  w h ich  f i t s  th e  h i s t o r i c a l  d a ta  w e l l  w i l l  e x t r a p o la te  

th e  re c e n t  p a s t  q u i t e  a d e q u a te ly  i n t o  th e  n ea r f u t u r e  and i s  th e  l o g i c a l  

c h o ic e  f o r  i n c l u s i o n  i n  a s h o r t - r u n  f o r e c a s t i n g  m o d e l .  C o n s id e r  t h e  

p r o b le m  o f  f o r e c a s t i n g  c o n s u m p t io n  e x p e n d i tu re s  on d u r a b le  goods. To 

a r r i v e  a t  a r e l a t i v e l y  a c c u ra te  f o r e c a s t  o f  e x p e n d i tu r e s  a y e a r  o r  tw o  

i n t o  t h e  f u t u r e ,  i t  i s  p ro b a b ly  n o t  necessa ry  t o  accoun t f o r  th e  s lo w ly  

chang ing  age c o m p o s i t io n  o f  t h e  p o p u l a t i o n .  To f o r e c a s t  c o n s u m p t io n  

e x p e n d i t u r e s  on d u r a b le s  by 1 9 9 5 .  how ever,  th e  age c o m p o s i t io n  o f  th e  

p o p u la t i o n  becomes a c r i t i c a l  f a c t o r ,  s in c e  some age g roups  te n d  t o  make 

m ore  d u r a b le  g o o d s  p u r c h a s e s  t h a n  do o t h e r  age g r o u p s .  M o d e l i n g  

c o n s i d e r a t i o n s  w o u ld  p r o b a b l y  f a v o r  t h e  e q u a t io n  w i t h o u t  dem ographic  

i n f l u e n c e s ,  s in c e  v e ry  l i t t l e  s h o r t - r u n  e x p l a n a t o r y  p ow e r i s  added  by 

t h e  d e m o g ra p h ic  v a r ia b le s  and th e  c o s t  o f  u s in g  and m a in ta in in g  a model 

c o m p l ic a te d  by th e  i n t r o d u c t i o n  o f  dem ograph ic  v a r ia b l e s  i s  h i g h e r  t h a n  

t h e  c o s t  o f  u s in g  and m a in ta in in g  a Less c o m p l ic a te d  m ode l.  The p o l i c y  

im p l i c a t i o n s  o f  a model in c lu d in g  dem ograph ic  v a r ia b l e s  p r o b a b ly  d i f f e r  

f r o m  a m ode l w i t h o u t  t h e m ,  i f  o n ly  because th e  s e n s i t i v i t i e s  t o  o th e r



v a r ia b le s  a re  d i f f e r e n t  i n  th e  tw o  m ode ls . T hus , u s in g  a model des igned  

f o r  s h o r t  te rm  f o r e c a s t i n g  i s  g e n e r a l l y  i n a p p r o p r i a t e  f o r  lo n g  te r m  

f o r e c a s t i n g .

A se c o n d  f e a t u r e  la c k in g  i n  many m acroe conom etr ic  models i s  d e t a i l  

a b o u t  v a r i o u s  i n d u s t r i e s  i n  t h e  e c on o m y . T h i s  i s  a p a r t i c u l a r l y  

i m p o r t a n t  f e a t u r e  f o r  m oneta ry  p o l i c y .  One, i f  n o t  t h e ,  m a jo r  m oneta ry  

p o l i c y  t r a n s m is s io n  mechanism i s  i n t e r e s t  r a t e s .  C e r ta in  i n d u s t r i e s  a re  

more s e n s i t i v e  t o  i n t e r e s t  r a t e  l e v e l s  and changes th a n  o th e r s .  A model 

w h ich  d i s c r im in a t e s  o n l y  among m a n u f a c t u r i n g ,  n o n - m a n u f a c t u r i n g  and 

s e r v i c e  i n d u s t r i e s  p r o v i d e s  l e s s  i n f o r m a t i o n  about th e  more s p e c i f i c  

e f f e c t s  o f  a p o l i c y  change th a n  does a model wh ich  s u b - d i v i d e s  each  o f  

t h e  t h r e e  i n d u s t r i e s .  I n f o r m a t io n  about th e  e f f e c t s  o f  m oneta ry  p o l i c y  

on th e  t h r e e  a g g re g a te  s e c to r s  may be u s e fu l  t o  th e  lum ber i n d u s t r y ,  f o r  

exam p le ,  b u t  no t  as u s e fu l  as a model w h ich  in c lu d e s  a s e p a r a t e  Lum ber 

i n d u s t r y  as p a r t  o f  th e  m ode l.

The p u r p o s e  o f  t h i s  d i s s e r t a t i o n  i s  t o  p r o v i d e  a fram ew ork  f o r  

a n a ly z in g  th e  long  te r m ,  i n t e r i n d u s t r y  e f f e c t s  o f  m onetary  p o l i c y .  T h is  

i s  accom p lishe d  by i n c o r p o r a t in g  a s im p le  m oneta ry  p o l i c y  model i n t o  an 

i n t e r i n d u s t r y  m ode l d e s ig n e d  f o r  long te rm  f o r e c a s t i n g .  The combined 

m odels t h e n  p r o v i d e  a s i m u l a t i o n  t o o l  f o r  a n a l y z i n g  t h e  tw o  i s s u e s  

d i s c u s s e d  a b o v e .  C o n c e p t u a l l y ,  t h e  d i s s e r t a t i o n  c o n s i s t s  o f  t h r e e  

p a r t s :  d e v e lo p in g  t h e  m o n e ta ry  m ode l>  r e v i s i n g  and  c o m p le t i n g  t h e  

i n t e r i n d u s t r y  m o d e l ,  and s i m u l a t i n g  t h e  model under v a r io u s  m oneta ry  

p o l i c y  changes. T h i s  t h r e e  p a r t  p r o c e s s  i s  p r e s e n t e d  i n  c h a p t e r s  2 

th ro u g h  6 .



I n  c h a p t e r  2 ,  tw o  c o m p e t in g  app roaches  t o  i n t e r e s t  r a t e  m ode ling  

a re  d is c u s s e d .  A v a r i a n t  o f  one o f  t h e  a p p ro a c h e s  i s  s e l e c t e d  as an 

a p p r o p r i a t e  m o d e l i n g  a p p ro a c h  i n  t h i s  p a r t i c u l a r  e n v i r o n m e n t .  A 

s ix - e q u a t io n  m oneta ry  model i s  th e n  d e v e lo p e d ,  e s t im a te d  and s im u la t e d  

in d e p e n d e n t ly  o f  th e  la r g e r #  i n t e r i n d u s t r y  m ode l.

I n  c h a p t e r  Z ,  t h e  l a r g e  i n t e r i n d u s t r y  m ode l i s  i n t r o d u c e d .  

I n t e r e s t  r a t e  s e n s i t i v i t i e s  o f  v a r i o u s  f i n a l  demand e q u a t i o n s  a r e  

p re s e n te d .  Two s e ts  o f  re g re s s io n  e q u a t io n s  a re  r e - e s t im a te d  t o  enhance 

t h e  i n t e r e s t  r a t e  s e n s i t i v i t y  o f  th e  m ode l.  Changes i n  th e  s t r u c t u r e  o f  

t h e  m ode l c a l c u l a t i o n  o f  f o r e i g n  p r i c e s  a re  p re s e n te d .  The s o lu t i o n  

p ro c e s s  and s t r u c t u r e  o f  th e  model i s  b r i e f l y  o u t l i n e d  and d is c u s s e d .

C h a p te r  4 c o n s i s t s  o f  r e p o r t i n g  t h e  a t t e m p t s  t o  p r o d u c e  an 

e c o n o m i c a l l y  r e a s o n a b le  base  f o r e c a s t  f ro m  w h ich  a l t e r n a t i v e s  can be 

r u n .  I n  t h e  c o u r s e  o f  t h e s e  a t t e m p t s ,  ch a n g e s  a r e  made t o  m a j o r  

m a c ro e c o n o m ic  e q u a t i o n s  i n  t h e  m ode l and s e v e r a l  exogenous f i x e s  a re  

d e v e lo p e d .  S eve ra l p a r t i a l  runs  o f  th e  model a re  p r e s e n t e d  and a base  

f o r e c a s t  i s  shown and d is c u s s e d .

C h a p te r  5 co m p a re s  t h e  r e s u l t s  o f  t h e  base run  w i t h  a l t e r n a t i v e s  

p ro d u c e d  when t h e  m o n e t a r y  p o l i c y  v a r i a b l e s  a r e  c h a n g e d .  Two 

a l t e r n a t i v e s  i n v e s t i g a t e  th e  e f f f e c t s  o f  chang ing  th e  g ro w th  r a te  o f  th e  

n o n - b o r r o w e d  m o n e ta r y  b a s e ,  t h e  p r i n c i p a l  e xo g e n o u s  m oneta ry  p o l i c y  

v a r i a b l e .  A no th e r  s c e n a r io  i n v e s t i g a t e s  th e  e f f e c t  o f  d i f f e r i n g  re s e rv e  

re q u ire m e n ts  on th e  long  te rm  f o r e c a s t .  F i n a l l y ,  a s i n g l e  s c e n a r i o  i s  

r u n  w h ic h  a l l o w s  c o m p a r is o n  o f  t h e  base  w i t h  a model t h a t  c o n ta in s  a



h i g h e r  l e v e l  o f  i n t e r e s t  r a t e s .  I n  a l l  o f  t h e s e  c a s e s ,  lo n g  t e r m  

a v e r a g e  g r o w t h  r a t e s  a r e  e m p h a s iz e d  and  a r e  t h e  s u b j e c t  o f  t h e  

c o m p a r is o n .  To keep t h e  a n a l y s i s  t o  a m a n a g e a b le  l e v e l ,  o n l y  t h e  

macroeconomic r e s u l t s  and th e  i n d u s t r y  o u tp u t  r e s u l t s  a re  t h e  s u b je c t  o f  

d is c u s s io n .

I n  c h a p t e r  6 ,  more lo n g  te r m  average g ro w th  r a t e  com par isons  a re  

p re s e n te d .  T h is  c h a p te r  fo c u s s e s  on th e  macroeconomic r e s u l t s  o f  t h r e e  

o t h e r  lo n g  te r m  m o d e ls  ru n  u n d e r  s i m i l a r  m oneta ry  p o l i c y  a s s u m p t io n s .  

These s c e n a r io s  a re  compared w i t h  t h e  m od e l d e v e lo p e d  i n  t h e  e a r l i e r  

c h a p t e r s  ru n  u n d e r  t h e  same p o l i c y  a s s u m p t io n s .  Weaknesses i n  a l l  o f  

t h e  models a re  re v e a le d .  More d e t a i l e d  r e s u l t s  a r e  p r e s e n t e d  f o r  t h e  

m o d e l d e v e lo p e d  i n  t h i s  t h e s i s ,  w h ich  te n d s  t o  r e v e a l  more c l e a r l y  some 

p rob le m s and r e s u l t s  f rom  th e  p re v io u s  c h a p te r .

F i n a l l y ,  a c o n c l u s io n  o u t l i n e s  some p o s s i b l e  e x t e n s i o n s  o f  t h e  

m o d e l .  G ene ra l comments abou t th e  v i a b i l i t y  and c h a r a c t e r i s t i c s  o f  th e  

model a re  p re s e n te d .



Chapter 2 . Monetary_Sector

The p u rp o s e  o f  t h i s  c h a p te r  i s  t o  d is c u s s  th e  prob lem  o f  m onetary  

m o d e l l in g  and v a r io u s  approaches t o  d e a l in g  w i t h  th e  p ro b le m . A s m a l l ,  

s i x - e q u a t i o n  m ode l i s  d e v e lo p e d ,  th e  purpose o f  w h ich  i s  t o  p ro v id e  a 

f ram ew ork  i n c o r p o r a t i n g  m ovem ents  i n  t h e  f u n d a m e n ta l  f a c t o r s  i n  t h e  

econom y i n t o  i n t e r e s t  r a t e  d e t e r m i n a t i o n .  The model i s  des ign e d  t o  

become a p a r t  o f  a l a r g e ,  i n t e r i n d u s t r y  f o r e c a s t i n g  m o d e l  a nd  i s  

e s t im a te d  u s in g  annua l d a ta  from  1960 t o  1981 . S im u la t io n s  o v e r  su b se ts  

o f  t h a t  d a ta  s e t  a re  p re s e n te d .

A m o d e l  o f  t h e  m o n e t a r y  s e c t o r  s h o u l d  be a b l e  t o  m eet tw o  

re q u i r e m e n ts .  F i r s t ,  t h e  model sh o u ld  s t a r t  f rom  q u a n t i t i t e s  o v e r  w h ich  

t h e  F e d e r a l  R e s e rv e  has c o m p le te  o r  n e a r l y  c o m p l e t e  c o n t r o l  a nd  

t r a n s l a t e  movements i n  th e s e  v a r ia b l e s  t o  o th e r  v a r ia b le s  i n  t h e  sys tem . 

S e c o n d ,  t h e  model s h o u ld  be a b le  t o  produce  an a r r a y  o f  i n t e r e s t  r a t e s ,  

b o th  long  and s h o r t  te rm .  W h ile  th e  s iz e  o f  th e  model t h a t  m ee ts  t h e s e  

tw o  r e q u i r e m e n t s  can  v a ry  q u i t e  s u b s t a n t i a l l y ,  th e s e  tw o  ta s k s  must be 

m e t.  Two m a jo r  t y p e s  o f  m o d e ls  have  been  a d v a n c e d  as m o d e ls  o f  t h e  

m o n e ta ry  s e c t o r .  These  a r e  f l o w - o f - f u n d s  m o d e ls  and b a n k - r e s e r v e s  

m ode ls .  The b a n k - re s e rv e s  ty p e  o f  model i s  by  f a r  t h e  m ost p r e v a l e n t  

a p p ro a c h  t o  m o n e ta ry  m o d e l l i n g ,  and we t u r n  t o  exam ine  th e s e  models 

f i r s t .

Ap p ro a c hes t o  M onetary  M o d e l l in g

The b a n k - r e s e r v e s  a p p ro a c h  t o  m oneta ry  m o d e l l in g  b e g in s  w i t h  th e  

a ssum pt ion  t h a t  th e  m arke t f o r  bank  r e s e r v e s  c o n t r o l s  t h e  s h o r t  te r m



i n t e r e s t  r a t e  and t h a t  Longer te rm  i n t e r e s t  r a te s  can be m o d e l led  u s in g  

th e  s h o r t  te rm  r a te  v i a  t e r m - s t r u c t u r e  e q u a t io n s .  To be more s p e c i f i c ,  

t h e  m ode l o f  s h o r t - t e r m  i n t e r e s t  r a t e  d e t e r m i n a t i o n  b e g in s  w i t h  th e  

d e f i n i t i o n  o f  f r e e  re s e rv e s

(1 )  FR = NBR -  RR

where

FR = f r e e  re s e rv e s  o f  th e  b an k in g  system 
NBR = n on -bo rrow ed  re s e rv e s  

RR = r e q u i r e d  re s e rv e s .

By r e a l i z i n g  t h a t  r e q u i r e d  r e s e r v e s  can  be w r i t t e n  as some s p e c i f i e d

f r a c t i o n  o f  t o t a l  d e p o s i t s  a n d  t a k i n g  n o n - b o r r o w e d  r e s e r v e s  as

exogenous, we can use e q u a t io n  (1 ) as th e  e q u iv a le n t  o f  th e  u s u a l m arket

c le a r in g  c o n d i t i o n  i n  a t h r e e - e q u a t io n  model o f  th e  s h o r t  te rm  i n t e r e s t

r a t e :

(2 )  NBR = FR + qD

(3 )  FR = F R (Z ,r )

(4 )  D = OCX, r )

where

q = re s e rv e  re q u ire m e n t  r a t i o  
D = t o t a l  d e p o s i t s
Z = exogenous v a r ia b le s  w h ich  d e te rm in e  f r e e  re s e rv e s  
X = exogenous v a r ia b le s  w h ich  d e te rm in e  demand f o r  d e p o s i t s  
r  = s h o r t  te rm  i n t e r e s t  r a t e .

The u s u a l  approach  t o  m onetary  m o d e l l in g  has been t o  e s t im a te  e q u a t io n s  

(3 )  and (4 ) and t o  s o lv e  th e  e s t im a te d  money demand e q u a t i o n s  f o r  t h e  

i n t e r e s t  r a t e  when u s in g  e x o g e n o u s  n o n -b o r ro w e d  re s e rv e  a s s u m p t io n s .



W h i le  t h i s  t h r e e - e q u a t i o n  s y s te m  m e e ts  t h e  f i r s t  r e q u i r e m e n t  o f  a 

m o n e ta r y  m o d e l ,  n a m e ly -  a l l o w i n g  th e  m ode le r t o  b e g in  from  a v a r ia b l e  

t h a t  th e  Fed can c o n t r o l ,  i t  d o e s  n o t  m eet t h e  s e con d  r e q u i r e m e n t  o f  

h a v i n g  t h e  c a p a c i t y  t o  g e n e r a t e  l o n g - t e r m  i n t e r e s t  r a t e s .  T h i s  

d e f i c i e n c y  i s  met by u s in g  a t e r m - s t r u c t u r e  r e l a t i o n  l i k e  ( 5 )  i n  w h ic h  

t h e  lo n g  te r m  r a t e  i s  d e t e r m in e d  by t h e  s h o r t  t e r m  r a t e  and o t h e r  

v a r i a b l e s ,  u s u a l l y  t h e  i n f l a t i o n  r a t e .

(5 )  r L = r ^ ( r ,  p)

where

r, = long  te rm  i n t e r e s t  r a t e  
p » i n f l a t i o n  r a t e .

The f o u r  e q u a t io n  model (C2) t h r o u g h  ( 5 ) )  i s  now a c o m p le te  m o n e ta ry

s e c t o r  m ode l and i s  a p r o t o t y p e  o f  t h e  m o n e ta ry  s e c to r  used i n  most

f o r e c a s t i n g  models o f  th e  U .S . economy. N a t u r a l l y ,  p a r t i c u l a r  m o d e ls

v a r y  g r e a t l y  i n  te rm s  o f  t h e  number o f  e q u a t io n s ,  th e  ty p e  o f  d a ta  used

and th e  p ro c e d u re  used t o  e s t im a te  th e  e q u a t io n s .

A bank re s e rv e s  model t h a t  i s  n e a r l y  as s im p le  as t h e  p r o t o t y p e  

p r e s e n t e d  h e r e  i s  d e v e l o p e d  b y  S c a d d in g  f o r  t h e  H ic k m a n - C o e n  

medium -range f o r e c a s t i n g  m ode l.  The m oneta ry  model i s  an e ig h t  e q u a t io n  

model wh ich  p r e d i c t s  t h e  q u a n t i t y  o f  M2 b a la n c e s  ( o l d  M 2 ) ,  t h e  9 0 - d a y  

T r e a s u r y  b i l l  r a t e ,  and t h e  r a t e  p a id  on  t i m e  d e p o s i t s  by  b a n k s .  

S e p a r a te  e q u a t i o n s  a r e  e s t i m a t e d  f o r  e x c e s s  r e s e r v e s  and b o r r o w e d  

r e s e r v e s ,  w h ic h  a r e  t h e  co m p o n e n ts  o f  f r e e  r e s e r v e s .  The model i s  

e s t im a te d  u s in g  annua l d a ta  f r o m  1 9 2 4 - 1 9 4 0 ,  1 9 4 6 - 1 9 6 6 .  A l t h o u g h  t h e  

S c a d d in g  v e r s i o n  m e e ts  o n l y  t h e  f i r s t  re q u ire m e n t  o f  m oneta ry  s e c to r  

m o d e ls ,  th e  second re q u ire m e n t  was met by th e  a d d i t i o n  o f  a s i n g l e  te r m



s t r u c t u r e  e q u a t i o n  e s t i m a t e d  e s p e c i a l l y  f o r  t h e  Hickman-Coen m ode l.

T h is  e q u a t io n  t r a n s l a t e s  th e  T re a s u ry  b i l l  r a t e  i n t o  th e  AAA bond r a t e .

C o o pe r  p r e s e n t s  a q u a r t e r l y  v e r s io n  o f  th e  s im p le  p r o to t y p e  and o th e r
2

v e r s io n s  can be fou nd  i n  DeLeeuw and H e n d e rs h o t t .

The F e d e ra l Reserve B o a rd 's  q u a r t e r l y  macroeconomic model i s  a much 

la r g e r  v e r s io n  o f  th e  p r o to t y p e  p r e s e n t e d  h e r e .  The c o m p l i c a t i o n  i n  

t h i s  m o d e l a r i s e s  f r o m  t h e  d i v i s i o n  o f  t o t a l  d e p o s i t s  i n t o  s e v e ra l  

t y p e s .  An e q u a t i o n  i s  d e v e lo p e d  f o r  dem and  d e p o s i t s ,  o v e r n i g h t  

r e p u r c h a s e  a g r e e m e n ts .  E u r o d o l l a r  a c c o u n ts ,  money m arke t m u tua l fu n d  

a c c o u n ts ,  and s e v e r a l  o t h e r  t y p e s  o f  d e p o s i t s .  S in c e  many o f  t h e s e  

e q u a t io n s  r e q u i r e  d i f f e r e n t  s e ts  o f  exogenous v a r i a b l e s ,  th e  s iz e  o f  th e  

o v e r a l l  model i s  in c re a s e d  by c o n s id e r a b ly  more th a n  j u s t  t h e  number o f  

d e p o s i t  e q u a t io n s .

I n  th e  d e te r m in a t io n  o f  i n t e r e s t  r a t e s ,  an a l t e r n a t i v e  t o  a bank 

r e s e r v e  model i s  a f l o w - o f - f u n d s  m ode l.  I n  t h e  f l o w - o f - f u n d s  a pp ro a ch , 

th e  demand and s u p p ly  o f  e ach  t y p e  o f  s e c u r i t y  f o r  each  o f  s e v e r a l  

m a rk e t  p a r t i c i p a n t s  i s  e x p l i c i t l y  m o d e l l e d .  The i n t e r e s t  r a t e s  a re  

re g a rd e d  as th e  p r i c e s  w h ich  e q u i l i b r a t e  t h e  demand and  s u p p ly  o f  each  

s e c u r i t y  t y p e .  Two o f  th e  re c e n t  examples o f  t h i s  approach  a re  fou n d  i n  

H e n d e r s h o t t  and Backus e t .  a l .  Such models a re  g e n e r a l l y  rega rded  as 

more c o m p le te  and c o n s i s t e n t  t h a n  bank  r e s e r v e s  m o d e ls  f o r  s e v e r a l  

re a s o n s .  F i r s t ,  because th e  f l o w - o f - f u n d s  models g e n e r a l l y  d is a g g re g a te  

a g e n ts  i n t o  m ore  c a te g o r ie s  th a n  th e  t h r e e  o f  th e  bank re s e rv e s  m o d e l,  

( t h e  F e d ,  t h e  n o n -b a n k  p u b l i c  a n d  b a n k s )  p o t e n t i a l l y  i m p o r t a n t  

d i f f e r e n c e s  i n  b e h a v io r  g lo s s e d  o v e r  by t h e  a g g r e g a t e  m ode l can be 

m o d e l le d  w i t h  th e  f l o w - o f - f u n d s  a pp ro a ch . Second, s in c e  f l o w - o f - f u n d s  

m o d e ls  t r y  t o  p r e s e n t  a c o m p le te  b a la n c e  shee t f o r  each agent i n  th e



m o d e l,  c e r t a i n  t h e o r e t i c a l  b a la n c e  s h e e t  r e s t r i c t i o n s  can  e a s i l y  be 

im p o s e d  on t h e  m ode l w h ic h  c a n n o t  be im p o se d  on t h e  more a g g re g a te  

m o d e l.  The b e s t  example o f  th e se  r e s t r i c t i o n s  i s  t h e  r e s t r i c t i o n  t h a t  

p e r m i t s  ch a n g e s  i n  r a t e s  o f  r e t u r n  t o  a f f e c t  o n ly  th e  c o m p o s i t io n  and 

n o t  t h e  s iz e  o f  th e  p o r t f o l i o .  F i n a l l y ,  t h e  e x a m in a t i o n  o f  s e p a r a t e  

s e c u r i t y  m a r k e ts  a l l o w s  p o r t f o l i o - a d j u s t m e n t  e f f e c t s  among v a r io u s  

s e c u r i t i e s  o f  d i f f e r i n g  m a t u r i t y ,  w h ic h  i s  i n  s t a r k  c o n s t r a s t  t o  t h e  

t e r m - s t r u c t u r e  a p p r o a c h .  The c h o ic e  o f  w h ich  ty p e  o f  model t o  use t o  

f o r e c a s t  i n t e r e s t  r a t e s ,  w h e th e r  a f l o w - o f - f u n d s  o r  a g g r e g a t e  bank  

r e s e r v e s  m o d e l ,  b e c o m e s  a q u e s t o n  o f  w h e t h e r  t o  u s e  a l a r g e ,  

d is a g g r e g a te d ,  complex model o r  a s m a l l ,  h ig h l y  a g g re g a te d  m o d e l .  The 

ke y  i s s u e  i s  w h e th e r  th e  added s iz e  and c o m p le x i ty  o f  th e  f l o w - o f - f u n d s  

m o d e l adds  enough  t o  t h e  a c c u r a c y  o f  t h e  f o r e c a s t s  o f  t h e  v a r i o u s  

i n t e r e s t  r a t e s  t o  j u s t i f y  th e  e x t r a  e f f o r t  n ecessa ry  t o  b u i l d ,  m a in ta in ,  

and  use  t h e  m o d e l .  T h i s  i s s u e  has been  addressed by H e n d e rs h o t t  and 

O r la n d o  who e s t im a te d  each ty p e  o f  model u s in g  q u a r t e r l y  d a ta  f ro m  no 

l a t e r  t h a n  1 9 6 6 .1  t o  no l a t e r  t h a n  1 9 7 1 . 4 . ^  The bank  r e s e r v e  model 

c o n ta in s  13 e q u a t io n s  and f o r e c a s t s  t h r e e  i n t e r e s t  r a t e s ,  t h e  com m erc ia l 

pape r r a t e ,  t h e  AAA bond r a t e  and a m o r tg a g e  r a t e .  The f  l o w - o f - f  unds 

m o d e l c o n s i s t s  o f  39  e q u a t i o n s  w i t h  s e v e n  a g e n ts  and t h r e e  a s s e ts .  

S im u la t io n  o f  each model o v e r  th e  p e r io d  1 9 7 2 .1  t o  1 9 7 2 .4  y i e l d e d  t h e  

f o l l o w i n g  r e s u l t s  f o r  th e  t h r e e  r a t e s .



Root Mean Square E r r o r s  1 9 7 2 .1 -1 9 7 2 .4

Table 2.1

Rate on Asset Bank Reserves Flow o f Funds

L e v e ls Changes L e v e ls Changes

Commercial paper .44 •41 .96 .50

C o rp o ra te  Bond Rate .55 .33 .11 .0 9

M ortgage Rate .23 .11 .54 .23

The c o m p a r is o n  i s  p r e s e n t e d  u s in g  th e  r o o t  mean squared  e r r o r  o f  

t h e  f o r e c a s t e d  l e v e l s  and t h e  f o r e c a s t e d  c h a n g e s .  T h e  im m e d i a t e  

c o n c l u s i o n  one can  d raw  f ro m  t h i s  t a b l e  i s  t h a t  n e i t h e r  m e thod  o f  

f o r e c a s t i n g  i n t e r e s t  r a t e s  i s  s u b s t a n t i a l l y  b e t t e r  t h a n  t h e  o t h e r .  

W h i le  t h e  bank re s e rv e s  model was b e t t e r  a b le  t o  f o r e c a s t  th e  com m erc ia l 

p a p e r  r a t e  and m o r tg a g e  r a t e ,  i t  was d e c id e d ly  i n f e r i o r  i n  f o r e c a s t i n g  

th e  c o rp o r a te  bond r a t e .  The absence o f  a c l e a r l y  s u p e r i o r  m e thod  f o r  

f o r e c a s t i n g  i n t e r e s t  r a te s  le a v e s  th e  c o n c lu s io n  t h a t  th e s e  tw o models 

a re  ro u g h ly  e q u iv a le n t  i n  t h e i r  c a p a c i t y  f o r  i n t e r e s t  r a t e  f o r e c a s t i n g .  

I n  v ie w  o f  t h i s  e v id e n c e ,  and th e  c o m p a ra t iv e  ease o f  b u i l d i n g ,  u s in g ,  

and m a in ta in in g  a s m a l le r  m o d e l,  th e  a g g r e g a t i v e  a p p ro a c h  t o  i n t e r e s t  

r a t e  f o r e c a s t i n g  was a d o p te d .

P£ob lem s_o f_  Implement a tion_o f_ the_Ba j]k_R ese£ye_M gde  I s

The h a l lm a rk  o f  th e  re c e n t  f i n a n c i a l  h i s t o r y  o f  t h e  U n i t e d  S t a t e s  

has been  r a p id  in n o v a t i o n .  W h ile  th e  causes o f  th e  i n n o v a t i v e  b e h a v io r  

seem t o  be c l e a r ,  n am e ly ,  t h e  t e c h n ic a l  p r o g r e s s  i n  f u n d  t r a n s f e r r i n g  

and  t h e  response  o f  th e  f i n a n c i a l  system t o  h ig h  r a te s  o f  i n f l a t i o n  and 

u s u ry  c e i l i n g s ,  t h e  e f f e c t  on th e  jo b  o f  t h e  m oneta ry  m o d e l le r  has been

10 -



t o  in c re a s e  imm ensely t h e  d i f f i c u l t y  o f  f o r e c a s t i n g .  The in n o v a t io n s  i n  

t h e  m o n e ta ry  s e c to r  show up as i n s t a b i l i t i e s  i n  th e  c o e f f i c i e n t s  o f  th e  

e s t im a te d  e q u a t io n s  and make t h e  use o f  t h e s e  e q u a t i o n s  s u s p e c t  f o r  

f o r e c a s t i n g  T h is  p rob lem  o f  i n s t a b i l i t y  has m a n i fe s te d  i t s e l f  i n  th e  

tw o  key e q u a t io n s  o f  th e  bank re s e rv e s  m od e ls ,  th e  money demand e q u a t io n  

and t h e  f r e e  re s e rv e s  e q u a t io n .

The money demand e q u a t io n  i s  pe rhaps  th e  most f r e q u e n t l y  e s t i m a t e d  

r e l a t i o n  i n  a l l  o f  e m p i r i c a l  econom ics . The u su a l approach  t o  m o d e l l in g  

money demand i s  t h e  B a u m o l-T o b in  a p p ro a c h ,  w h ich  v ie w s  th e  demand f o r  

t r a n s a c t i o n s  b a la n ce s  as an in v e n t o r y  p r o b le m .  W i th  a g i v e n  l e v e l  o f  

t r a n s a c t i o n s  and an o p p o r t u n i t y  c o s t  t o  h o ld in g  fu n d s ,  th e  o p t im a l  s iz e  

o f  t h e  in v e n t o r y  o f  t r a n s a c t i o n s  b a la n ce s  can be d e te rm in e d .  T h i s  l i n e  

o f  a n a l y s i s  le a d s  t o  t h e  s p e c i f i c a t i o n  t h a t  t h e  l o g a r i t h m  o f  r e a l  

t r a n s a c t i o n s  b a la n c e s  i s  l i n e a r l y  r e l a t e d  t o  t h e  l o g a r i t h m  o f  some 

measure o f  income (permanent o r  c u r r e n t )  and a s h o r t  te rm  i n t e r e s t  r a t e .  

A l th o u g h  t h i s  ty p e  o f  e q u a t io n  f i t  t h e  d a ta  w e l l  and p ro v id e d  re a s o n a b le  

f o r e c a s t s  o u t - o f - s a m p le  s im u la t io n s  p r i o r  t o  1 97 3 , t h e  s ta n d a rd  e q u a t io n  

began t o  f a i l  on p o s t-1 9 7 3  d a ta .  Judd and Scadding p r o v id e  a summary o f  

t h e  s t a b i l i t y  p r o b le m s  a s s o c i a t e d  w i t h  c o n v e n t i o n a l  money demand 

e q u a t io n s  and th e  s te p s  ta k e n  t o  d e a l  w i t h  t h i s  p ro b le m .^

Many o f  t h e  a t t e m p t s  t o  " s t a b i l i z e "  t h e  e q u a t i o n  i n v o l v e  t h e  

e x t e n s i o n  o f  t h e  d e f i n i t i o n  o f  r e a l  money b a la n c e s  t o  in c lu d e  th e  new 

i n t e r e s t  b e a r in g  t r a n s a c t i o n s  a c c o u n ts .  T h i s  i n c l u s i o n  h a s ,  h o w e v e r , '  

c h an g ed  t h e  n a t u r e  o f  t h e  money demand c u r v e ,  s in c e  t h e  s h o r t  te rm  

i n t e r e s t  r a t e  i s  now n o t  s o l e l y  a m e a su re  o f  t h e  o p p o r t u n i t y  c o s t  o f  

h o l d i n g  f u n d s  as was p r e v io u s ly  th e  ca se . To th e  e x te n t  t h a t  measures 

o f  money b a la n c e s  in c lu d e  a s s e ts  w h ich  b ea r  m arke t i n t e r e s t  r a t e s ,  t h e
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s ig n  on th e  s h o r t - te r m  i n t e r e s t  r a t e  i n  t h e  money demand e q u a t io n  sh ou ld  

b e  p o s i t i v e -  n o t  n e g a t i v e .  T h i s  p ro b le m  i s  e s p e c i a l l y  a c u te  f o r  M2 

demand c u rv e s ,  s in c e  by 1 9 8 2 , 64% o f  th e  non-M1 c o m p o n e n ts  o f  M2 b o r e
o

m a r k e t  r e l a t e d  i n t e r e s t  r a t e s .  P r e s u m a b ly ,  t h e  i n t r o d u c t i o n  o f  th e  

e n t i r e  t e r m  s t r u c t u r e  o f  i n t e r e s t  r a t e s  w o u ld  be a s o l u t o n  t o  t h i s  

p r o b l e m ;  h o w e v e r ,  s i n c e  t h i s  r e d e f i n i t i o n  i s  a r e l a t i v e l y  new 

phenomenon, i t  wou ld  be im p o s s ib le  t o  e s t im a te  a r e l a t i o n s h i p  i n  w h ic h  

th e  s h o r t  te rm  r a te  i s  p o s i t i v e l y  r e la t e d  t o  r e a l  money b a la n ce s  and th e  

lo n g  te rm  r a t e  i s  n e g a t i v e l y  r e la t e d  t o  r e a l  money b a la n c e s .  The newest 

t y p e  o f  a c c o u n t s ,  " s u p e r  NOW" and money m arket d e p o s i t  a c c o u n ts ,  w i l l ,  

o v e r  th e  h o r iz o n  we a re  in t e r e s t e d  i n ,  v i r t u a l l y  e l im in a t e  th e  d ich o to m y  

between t r a n s a c t i o n s  and s a v in g s  a c c o u n ts  and p r o b a b l y  change  t h e  M2 

t y p e  dem and  e q u a t i o n  i n t o  one i n  w h ic h  t h e  s h o r t - t e r m  r a t e s  have
o

p o s i t i v e  s ig n s  w h i le  th e  lo n g - te rm  r a te s  have n e g a t iv e  s ig n s .

W h i le  t h e  demand s id e  o f  b a n k  r e s e r v e s  m o d e ls  h a s  r e c e i v e d

c o n s i d e r a b l e  a t t e n t i o n ,  t h e  s u p p ly  s i d e ,  as e m b o d ie d  i n  t h e  f r e e

r e s e r v e s  e q u a t i o n ,  has r e c e i v e d  c o m p a r a t i v e l y  l i t t l e  a t t e n t i o n .

U n f o r t u n a t e l y  f o r  m o n e ta ry  m o d e le r s ,  i n n o v a t i o n  i n  bank b e h a v io r  has

a f f e c t e d  th e  f r e e  re s e rv e s  e q u a t i o n  i n  a m anner s i m i l a r  t o  t h e  money

demand e q u a t io n .  The c o n v e n t io n a l  wisdom on th e  f r e e  re s e rv e s  e q u a t io n

r e l a t e s  th e  amount o f  f r e e  re s e rv e s  t o  th e  d is c o u n t  r a t e ,  t h e  s h o r t - t e r m

i n t e r e s t  r a t e ,  c h a n g e s  i n  r e s e r v e  r e q u i r e m e n t s  and  t h e  v o lu m e  o f

10c o m m e r c ia l  l o a n s .  The d i s c o u n t  r a t e  measures th e  c o s t  o f  b o r ro w in g  

fu n d s  from  th e  Fed, w h i le  th e  s h o r t - t e r m  i n t e r e s t  r a t e  measures th e  co s t  

o f  h o ld in g  excess  re s e rv e s .  T hus , th e  d is c o u n t  r a t e  i s  e x pe c ted  t o  have 

a p o s i t i v e  c o e f f i c i e n t  i n  a re g re s s io n  w h i le  t h e  s h o r t  te rm  r a t e  s h o u ld  

e n t e r  w i t h  a n e g a t i v e  s i g n .  I n  q u a r t e r l y  e q u a t io n s ,  c o n s id e r a t io n  i s
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t a k e n  o f  th e  change i n  re s e rv e  re q u ire m e n ts  h av ing  a n e g a t iv e  e f f e c t  on 

t h e  L e v e l  o f  r e s e r v e s  (d e c re a s in g  re s e rv e  re q u ire m e n ts  in c r e a s in g  f r e e  

re s e rv e s  i n i t i a l l y )  and th e  e f f e c t  o f  com m erc ia l lo a n s  on f r e e  re s e rv e s .  

Commercial lo a ns  a re  in c lu d e d  because ba n ks  a r e  p re sum e d  t o  s a c r i f i c e  

t h e i r  e x c e s s  r e s e r v e s  p o s i t i o n  o r  b o r ro w  from  th e  d is c o u n t  window t o  

accommodate t h e  demand f o r  lo a n s  i n  o r d e r  t o  m a i n t a i n  a c o n t i n u i n g  

r e l a t i o n s h i p  w i t h  t h e i r  d e b t o r s .  T h i s  t e r m ,  t h e n ,  e m p h a s iz e s  t h e  

r e s id u a l  n a tu re  o f  f r e e  re s e rv e s .

In  a re c e n t  a r t i c l e ,  Lombra and Kaufman p o in t  o u t  t h a t  t h e  s im p le

11a n a l y t i c s  beh in d  t h i s  t y p e  o f  e q u a t io n  nq lo n g e r  o b t a in .  I n s te a d ,  i n  a 

w o r l d  o f  l i a b i l i t y  m a n ag e m e n t,  e x c e s s  re s e rv e s  and borrow ed  re s e rv e s  

lo s e  t h e i r  p re -e m in e n t  r o l e  as t h e  p a th s  by w h ic h  b a n ks  a l t e r  t h e i r  

p o r t f o l i o s .  The i n c r e a s in g  im p o r ta n c e  o f  th e  f e d e r a l  funds  m arke t and 

o f  c e r t i f i c a t e s  o f  d e p o s i t  has e n a b le d  b a n k s  t o  make lo a n s  w i t h o u t  

chang ing  t h e i r  h o ld in g  o f  excess re s e rv e s  o r  b o r ro w in g  f ro m  th e  d is c o u n t  

w in d o w .  Lom bra  and Kau fm an  p r o v i d e  some e v id e n c e  t h a t  th e  s ta n d a rd  

excess  r e s e r v e  e q u a t i o n  has chan ged  c o n s i d e r a b l y  by p r e s e n t i n g  t h e  

r e s u l t s  o f  a m o n th ly  r e g r e s s i o n  e q u a t i o n  e s t im a te d  o v e r  tw o  s e p a ra te  

p e r i o d s ,  1 9 6 0 .1  t o  1 9 6 8 .6  and 1 9 6 9 .1  t o  1 9 7 6 . 1 2 .  T h e  f i t  o f  t h e  

e q u a t i o n  u s in g  th e  l a t e r  sample p e r io d  was s u b s t a n t i a l l y  worse th a n  th e  

f i t  o f  th e  e q u a t io n  o v e r  th e  e a r l i e r  p e r io d  and th e  c o e f f i c i e n t s  on t h e  

s h o r t  t e r m  i n t e r e s t  r a t e  and d is c o u n t  r a te  s w itc h e d  s ig n s  between th e  

e a r l i e r  and l a t e r  p e r io d s .  T hus , t h e r e  i s  some e v id e n c e  t h a t  t h e  key  

r e l a t i o n  on t h e  s u p p ly  o f  money s id e  i s  u n s t a b l e  and some f u r t h e r  

e v id e n c e  t h a t  su gg e s ts  t h a t  f r e e - r e s e r v e s  demand i s  no l o n g e r  t h e  key  

r e l a t i o n  on th e  s u p p ly  s id e .

The p o i n t  o f  t h e  p r e c e d in g  d i s c u s s i o n  i s  t h a t  a l th o u g h  th e  bank



r e s e rv e s  models f o r e c a s t  i n t e r e s t  r a te s  ro u g h ly  as w e l l  as l a r g e r ,  more 

c o m p l i c a t e d  m o d e ls ,  r e c e n t  f i n a n c i a l  i n n o v a t i o n s  on t h e  demand and 

s u p p ly  s id e  make t h e  use  o f  t h e  bank  r e s e r v e s  s t r u c t u r a l  e q u a t i o n s  

s u s p e c t  as f o r e c a s t i n g  t o o l s .  An a l t e r n a t i v e  t o  th e  use o f  s t r u c t u r a l  

models whose s t a b i l i t y  p r o p e r t i e s  a re  suspe c t o r  whose p r o p e r t i e s  u n d e r  

a new e n v iro n m e n t  a re  unknown i s  t o  e s t im a te  a reduced fo rm  e q u a t io n  on

th e  v a r i a b l e  o f  i n t e r e s t  d i r e c t l y .  I n  t h i s  ca se , r a t h e r  th a n  e s t im a t in g
/

t h e  demand and s u p p ly  o f  m oney , an e q u a t i o n  i s  e s t i m a t e d  t o  p r e d i c t  

i n t e r e s t  r a t e s  d i r e c t l y .  A lth o u g h  t h i s  approach  does n o t  d im in is h  th e  

s t r u c t u r a l  i n s t a b i l i t i e s  e x c e p t  i n  t h e  u n l i k e l y  e v e n t  t h a t  s u c h  

i n s t a b i l i t i e s  c a n c e l  o u t  from  t h e  demand and s u p p ly  s id e ,  th e  a n a ly s is  

i s  made more c o n v e n ie n t  by a l lo w in g  a l l  o f  th e  i n s t a b i l i t i e s  t o  be p u t  

i n t o  a s i n g l e  e q u a t i o n  w h ich  can be m o d i f ie d  e a s i l y  a t  th e  w i l l  o f  th e  

f o r e c a s t e r .  As a p r a c t i c a l  m a t t e r ,  t h e  f o r e c a s t e r  o f t e n  has  a b e t t e r  

i d e a  a b o u t  t h e  c o u r s e  o f  i n t e r e s t  r a t e s  t h a n  a b o u t  t h e  s t r u c t u r a l  

p a ra m e te rs  o f  th e  demand and s u p p ly  e q u a t io n s .

I n  t h e  s m a l l  model d eve loped  he re  f o r  i n c l u s i o n  i n t o  t h e  l a r g e r ,  

i n t e r i n d u s t r y  m o d e l ,  t h e r e  a r e  s i x  e q u a t io n s  sum m ariz ing  th e  m onetary  

s e c t o r .  An e q u a t io n  i s  d e v e lo p e d  w h ic h  t r a n s l a t e s  t h e  n o n - b o r r o w e d  

m one ta ry  base i n t o  M2. T h is  e q u a t io n  s a t i s f i e s  th e  f i r s t  re q u ire m e n t  o f  

a m one ta ry  m ode l.  The second re q u ire m e n t  i s  met by th e  a d d i t i o n  o f  f i v e  

i n t e r e s t  r a t e  e q u a t i o n s .  Each one o f  th e  e q u a t io n s  w i l l  be d e a l t  w i t h  

s e p a r a t e l y .
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To meet t h e  r e q u i r e m e n t  t h a t  t h e  m o d e l s h o u ld  s t a r t  f r o m  some 

q u a n t i t y  o v e r  w h ich  th e  Fed has c o n t r o l ,  t h e  non -bo rrow ed  m o n e ta ry  base  

i s  t a k e n  as t h e  exogenous v a r i a b l e  and a s in g le  r e g r e s s io n  e q u a t io n  i s  

used t o  t r a n s l a t e  th e  base measure i n t o  th e  b r o a d e r ,  M2 a g g re g a te .  T h is  

e q u a t io n  e x p la in s  t h e  movement i n  t h e  money m u l t i p l i e r ,  a c o n c e p t  w h ic h  

c o n t a i n s  e le m e n ts  o f  t h e  demand and s u p p ly  o f  m oney . The te x tb o o k  

v e r s i o n  o f  t h e  M2 m u l t i p l i e r  can  be w r i t t e n  as t h e  s o l u t i o n  t o  a 

s i x - e q u a t io n  sys tem :

(1 )  NB = dD + sS -  FR + C

(2 )  FR = a^M2

(3 )  C = a^M2

(4 )  D = a3 M2

(5 )  S = a4 M2

(6 )  M2 = C + D + S

where

NB = non -bo rrow ed  re s e rv e  base
FR = f r e e  re s e rv e s  

D = t r a n s a c t i o n s  d e p o s i t s
S = s a v in g s  and t im e  d e p o s i t s  
C = c u r re n c y
d = r e q u i r e d  re s e rv e  r a t i o  on t r a n s a c t i o n s  d e p o s i t s  
s = r e q u i r e d  re s e rv e  r a t i o  on t im e  and s a v in g s  d e p o s i t s

The s o l u t i o n  f o r  th e  M2 m u l t i p l i e r  i s :

M2/NB = (da^ + sa^ -  a^ + •

W h i le  i n  t h e  t e x t b o o k  case  a^ t h r o u g h  a^ a re  f i x e d  p a ra m e te rs ,  i t  i s  

c l e a r  t h a t  th e y  a re  r e a l l y  f u n c t io n s  o f  o th e r  v a r ia b le s  such as i n t e r e s t  

r a t e s ,  income ,  and p o l i c y  i n s t r u m e n t s  o f  t h e  F ed . E q u a t io n  2 ,  f o r  

e x a m p le ,  c o u ld  be re p la c e d  by th e  u su a l f r e e  re s e rv e s  t y p e  o f  e q u a t io n
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and i t s  p a r a m e te r s  e s t i m a t e d  p r i o r  t o  s u b s t i t u t i o n  i n t o  t h e  m oney

m u l t i p l i e r  e q u a t i o n .  A l t e r n a t i v e l y ,  th e  a., can be v iew ed as p o s s ib ly

v e ry  c o m p l ic a te d  n o n - l i n e a r  f u n c t i o n s  o f  i n t e r e s t  r a t e s ,  in co m e  and

o t h e r  e x o g e n o u s  v a r i a b l e s ,  and an e q u a t io n  e s t im a te d  w h ich  i s  in te n d e d

t o  a p p ro x im a te  th e  more c o m p l ic a te d  f u n c t i o n .  T h i s  l a t t e r  c o u r s e  was

t a k e n .  I n  o r d e r  t o  u n d e r s t a n d  b e t t e r  th e  f a c t o r s  w h ich  i n f lu e n c e  th e

m u l t i p l i e r ,  i t  i s  i m p o r t a n t  t o  know how t h e  c o m p o n e n ts  moved i n  t h e

p a s t .  F ig u r e s  2 .1  and 2 .2  p r e s e n t  p l o t s  o f  t h e  h i s t o r i c a l  a.. v a lu e s

from  1960 t o  1981 . As th e s e  p i c t u r e s  show , r a t h e r  s t e a d y  d e c l i n e s  i n

t h e  c u r r e n c y  and demand d e p o s i t  r a t i o s  a re  somewhat o f f s e t  by in c re a s e s

12i n  t h e  t im e  and s a v in g s  d e p o s i t  r a t i o .  G iv e n  t h e  l o w e r  r e s e r v e  

r e q u i r e m e n t  r a t i o  on t im e  and s a v in g s  d e p o s i t s ,  t h e  e f f e c t  o f  t h e  

movements o f  t h e  a .  has been  t o  i n c r e a s e  t h e  m u l t i p l i e r .  The f r e e  

r e s e r v e  r a t i o ,  ( a ^ ) ,  i s  by f a r  t h e  s m a l l e s t  c o m p on e n t,  and shows no 

c o n s i s te n t  t r e n d .  G iven i t s  s i z e ,  th e  f r e e  re s e rv e  r a t i o  e x e r t s  a much 

s m a l le r  i n f lu e n c e  on th e  m u l t i p l i e r  th a n  th e  o th e r  com ponents.

An e x a m in a t io n  o f  th e  p l o t s  su gg e s ts  t h a t  t o  d e s c r ib e  th e  long  te rm  

movements i n  th e  m u l t i p l i e r ,  a s s e t  s u b s t i t u t i o n  between c u r r e n c y ,  demand 

d e p o s i t s  and i n t e r e s t - b e a r i n g  money a c c o u n ts  m ust be m odeled. As a 

g e n e r a l i z a t i o n ,  t h e  use o f  cash  management t e c h n iq u e s  i s  p o s i t i v e l y  

r e l a t e d  t o  t h e  l o s s e s  s u s t a i n e d  when t h e  te c h n iq u e s  a re  n o t  a d o p te d . 

The m a jo r  p a r t  o f  th e s e  lo s s e s  i s  th e  r e s u l t  o f  h ig h  r a te s  o f  i n f l a t i o n  

and  i n t e r e s t .  Cash management, o r  p ro c e d u re s  and h a b i t s  w h ich  ten d  t o  

m in im iz e  h o ld in g s  o f  n o n - i n t e r e s t  b e a r i n g  a s s e t s ,  has an e le m e n t  o f  

l e a r n i n g  t o  i t .  T h u s ,  o nce  p r o c e d u r e s  a r e  a d o p te d ;  th e y  a re  seldom 

d is c o n t in u e d  when i n f l a t i o n  and i n t e r e s t  r a t e s  f a l l  t o  lo w e r  l e v e l s .  

T h r e s h h o ld  o r  r a t c h e t  ty p e  v a r ia b le s  c o n s t ru c te d  from  p re v io u s  peaks o f
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FIGURE 2.1 
FREE RESERVES AS PERCENTAGE OF M2

DATE FRR 
IS * ★ *  * *

60 0.04 *
61
62
63

0.16
0.12
0.05 *

64 0.03 *
65 -0 .0 2 I *
66 -0 .0 6 I *
67 0 .04 *
68 -0 .0 4 I *
69 -0 .1 5 I *
70 -0 .1 0 I *
71 -0 .0 7 I *
72 -0 .01 I *
73 -0 .1 7 I *
74 -0 .21 I*
75 0.01 I *
76 0.01 ★
77 -0 .0 2 I *
78 -0 .0 5 I *
79 -0 .0 8 I *
80 -0 .0 7 I *
81 -0 .0 6 I *

IS * *  *  * ★
-0 .210 -0 .131 -0 .052 0.026

CURRENCY AS A PERCENTAGE OF M2
DATE CURR 

IS * *  *  * *
60
61
62

9.49
8.93
8.56 *

63 8.28 I *

64 8.14 I *
65 7.93 I *
66 7.91 I *
67 7 .77 I *
68 7 .62 I *
69 7 .6 9 I *
70 7.87 I *
71 7 .52 I *
72 7 .12 I *
73 7 .05 I *
74 7 .26 I *
75 7 .26 I *
76 7 .03 I *
77 6 .79 I *
78 6.86 I *
79 6 .94 I *
80 7 .00 I *
81 6.84

IS * *  *  * *
6.790 7.364 7 .938 8.512

*

0.105

*
9.086
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FIGURE 2.2  
DEMAND DEPOSITS AS A PERCENTAGE OF M2 

DATE DDPR
IS * * * ★ ★ *

60 36.68 *
61 35.20 *
62 33.38 *
63 31.57 *
64 30.24 *
65 29.07 *
66 28.39 *  ’
67 27.51 ★
68 27.19 ★
69 27.05 *
70 26.81 *
71 25.48 *
72 24.30 ★
73 23.58 *
74 22.99 *
75 21.61 *
76 19.81 *
77 18.67 *
78 18.32 *
79 17.45 * '
80 16.53 * '

81 13.69 *
IS * * ★ * * *

13 .686 18.579 23.473 28.366 33.259

SAV + OCD + NTC + TDS + MFA AS A PERCENTAGE OF H2
DATE OTHR

IS * * * * * *
60 53.83 I* SAV = SAVINGS DEPOSITS
61 55.87 * OCD = OTHER CHECKABLE
62 58.06 * DEPOSITS
63 60.15 * NTC *  NON-BANK TRAVELERS'
64 61.62 * CHECKS
65 62.99 * TDS = SMALL TIME DEPOSITS
66 63.63 * MFA = MONEY MARKET MUTUAL
67 64.56 * FUND SHARES HELD BY
68 64.94 * INDIVIDUALS
69 64.93 *
70 65.02 *
71 66.69 *
72 68*20 *
73 68.71 *
74 68.83 ★
75 70.34 *
76 72.17 ★
77 73.27 *
78 73.31 ★
79 73.74 *
80 74.60 *
81 77.27 *

IS * * * * * ★
53 -827 58.814 63.801 68.789 73.776
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i n f l a t i o n  o r  i n t e r e s t  r a te s  and used i n  t h e  m u l t i p l i e r  r e g r e s s io n  w o u ld  

seem t o  f o l l o w  t h e  i n t u i t i o n  d e s c r i b e d  a b o v e .  O th e r  c a n d id a te s  f o r  

i n c l u s i o n  i n  th e  money m u l t i p l i e r  r e l a t i o n  a r e  a m e a su re  o f  r e q u i r e d  

r e s e r v e s  ( w h ic h  s h o u ld  be i n v e r s e l y  r e l a t e d  t o  t h e  m u l t i p l i e r ) ,  a 

measure o f  income g ro w th ,  and perhaps  a t im e  t r e n d .

S e v e ra l  e q u a t io n s  w e re  e s t i m a t e d  i n  an a t t e m p t  t o  embody t h e s e  

r e l a t i o n s h i p s .  W h i le  o t h e r  s p e c i f i c a t i o n s  i n c l u d e d  la g s  o f  v a r io u s  

le n g th s  on th e  in dependen t v a r ia b le s  and a l o g - l i n e a r  t r a n s f o r m a t i o n ,  

th e  s p e c i f i c a t i o n  w h ich  dom ina tes  a l l  o th e r s  i n  te rm s  o f  g o o d n e s s - o f - f i t  

and o u t - o f - s a m p le  p r e d i c t i v e  power i s  a s im p le  OLS r e g r e s s io n  on annua l 

d a ta  from  1960 t o  1981 u s in g  th e  f o l l o w in g  v a r i a b l e s :

90 day T re a s u ry  b i l l  r a t e
P ercen tag e  change i n  r e a l  GNP
P re v io u s  peak i n f l a t i o n  r a te  o r  c u r r e n t  r a t e ,  w h ic h e v e r  i s  g r e a t e r
(o v e r  th e  p e r io d  1960 t o  1981)
T o t a l  r e q u i r e d  re s e rv e s  d iv id e d  by M1 money s u p p ly

The r e s u l t s  o f  th e  e s t i m a t i o n  a r e  p r e s e n t e d  i n  F ig u r e  2 . 3 .  The 

c o e f f i c i e n t s  a r e  a l l  o f  th e  p ro p e r  s ig n ,  w i t h  p re v io u s  peak i n f l a t i o n ,  

th e  T re a s u ry  b i l l  r a t e  and income g ro w th  f o r c i n g  th e  m u l t i p l i e r  up and 

h ig h e r  l e v e l s  o f  th e  re q u i r e d  re s e rv e  r a t i o  p ush ing  th e  m u l t i p l i e r  down. 

The f i t  i s  e x t r e m e l y  good  and th e  r e s id u a ls  e x h i b i t  no s ig n  o f  s e r i a l  

c o r r e l a t i o n .

One t e s t  o f  t h e  s u i t a b i l i t y  o f  a r e g r e s s i o n  f o r  f o r e c a s t i n g  

p u r p o s e s  i s  i t s  a b i l i t y  t o  s im u la te  w e l l  o u t  o f  th e  sample p e r io d .  To 

t h i s  e n d ,  th e  same s p e c i f i c a t i o n  f o r  th e  money m u l t i p l i e r  was e s t i m a t e d  

f r o m  1960  t o  1975 and s im u la t e d  f r o m  1976 t o  1981 . The r e s u l t s  from  

t h i s  e x e r c is e  a re  p re s e n te d  i n  F ig u re  2 . 4 .  G e n e r a l l y ,  t h e  r e s u l t s  a r e  

q u i t e  g o o d ,  i n d i c a t i n g  t h a t  t h e  s p e c i f i c a t i o n  i s  f a i r l y  s t a b le .  The 

average  a b s o lu te  p e rcen tag e  e r r o r  (AAPE) f o r  th e  s im u la t io n  p e r io d  i s
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FIGURE 2 .3

MONEY MULTIPLIER EQUATION ESTIMATED THROUGH 1981

4 SEE = 0 .2 1 6 8  RSQR = 0 .9727  RBARSQ = 0.9663
RHO = -0 .0 9 9 2  DW = 2 .1 9 8 AAPE = 2.21

VARIABLE REGRES-COEF T-•VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 7 .660589 7 .0 2 0 .883 97 .3 9 1 .0000
PPINFL 0.310161 1 1 .2 9 0 .1 9 8 191.40 5 .5 418
RTB 0.120063 3 .8 4 0.081 3 6 .6 4 5 .8540
PCRG 0.147334 5 .4 8 0 .0 5 8 6 6 .2 9 3 .4383
REQRES -0 .01 5 46 3 - 2 .1 4 -0 .2 2 1 12 .6 8 123.7882
MMULT DEPENDENT VARIABLE 8.67467

MONEY MULTIPLIER

DATE ACTUAL PREDIC MISS
IS  * IS + IS A-P * *  * * *

60 6 .4 9 6 .8 7 - 0 . 3 8 *  +
61 6 .7 5 6 .8 4 - 0 . 0 9  *+
62 7 .0 5 7 .3 9 - 0 .3 5  * +
63 7 .4 5 7 .2 3 0.21 + *
64 7 .6 3 7 .4 6 0 .1 8 + *
65 7 .8 6 7 .7 0 0 .1 6 + *
66 7 .9 4 8 .1 2 - 0 . 1 8 ★ +
67 8.01 7 .5 4 0 .47 + *
68 8 .16 8 .2 8 - 0 .1 2 *+
69 8 .2 0 8.41 -0 .2 1 *  +
70 8 .05 8.01 0 .0 5 + *
71 8 .4 0 8 .2 7 0 .13 + *
72 8 .82 8 .57 0 .2 5 + ★
73 9 .2 5 9 .1 6 0 .0 9 + *
74 8 .9 9 9 .1 8 - 0 .1 9 *  +
75 9 .23 9 .1 5 0 .0 8 + *
76 9 .8 8 10.15 - 0 .2 8 ★ +
77 10.45 1 0 .2 8 0 .1 7 +*
78 10 .43 10.41 0.01 +
79 10 .36 10 .50 - 0 .1 4 *  +
80 10 .4 4 10.25 0 .1 9 + *
81 11.01 11.05 - 0 .0 4

IS * IS + IS A-P * *  ★ * *
6 .4 8 7  7 .4 5 8  8 .429  9 .4 0 0  10.371

MMULT = M2 /  (NONBORROWED RESERVES + CURRENCY)
REQRES = REQUIRED RESERVES /  M1
PPINFL = PREVIOUS PEAK INFLATION RATE
PCRG = PERCENTAGE CHANGE IN REAL GNP
RTB = 90 DAY TREASURY B ILL  RATE
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FIGURE 2 .4

MONEY MULTIPLIER EQUATION ESTIMATED THROUGH 1975

4 SEE = 0 .2274  RSQR = 0 .9 2 39  RBARSQ = 0 .8962
RHO = -0 .1 2 3 3  DW = 2 .247 AAPE = 2 .3 5

VARIABLE REGRES-COEF T-•VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 7.876002 2 .85 0 .982 31 .77 1 .0000
PPINFL 0.351301 6 .2 3 0 .183 112.71 4 .1722
RTB 0 .079398 1 .0 5 0 .047 4.91 4 .7232
PCRG 0.169629 4 .7 0 0 .0 7 3 7 3 .4 2 3 .4353
REQRES -0 .01 7 50 3 - 0 .8 0 -0 .2 8 5 2 .8 9 130.3626
MMULT DEPENDENT VARIABLE ---------------------  8 .01766
AAPE IN TEST PERIOD = 2 .2 8

MONEY MULTIPLIER

DATE ACTUAL PREDIC MISS
IS  * IS + IS A-P * *  *  * *

60 6 .4 9 6 .8 2 - 0 . 3 4 *  +
61 6 .7 5 6 .8 2 - 0 .0 7  *+
62 7 .0 5 7 .4 3 - 0 .3 9  *  +
63 7 .4 5 7 .2 3 0 .2 2 + *
64 7 .6 3 7 .4 6 0 .17 +★
65 7 .8 6 7 .7 2 0 .15 + *
66 7 .9 4 8 .13 -0 *2 0 *  +
67 8.01 7 .51 0.51 + *
68 8 .1 6 8 .2 9 - 0 .1 3 * +
69 8 .2 0 8 .3 6 - 0 .1 6 *  +
70 8 .05 7 .91 0 .15 + *
71 8 .40 8 .3 3 0 .0 7 +
72 8 .82 8 .6 9 0 .1 2 + *
73 9 .25 9 .1 9 0 .0 6 +
74 8 .9 9 9 .15 - 0 .1 6 *+
75 9 .23 9 .23 0 .0 0 +
76 9 .8 8 10.43 - 0 .5 6  -------- -------- SIMUL *  +
77 10.45 10 .5 6 - 0 .1 2 *+
78 10 .43 10 .6 0 -0 .1 7 *  +
79 10 .36 10 .5 4 - 0 .1 8 *  +
80 10 .4 4 10.15 0 .2 9 + *
81 11.01 10.93 0 .0 9

IS  * IS + IS A-P * *  *  * *
6 .4 8 7  7 .4 5 0  8 .4 1 2  9 .375  10.337
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Low er t h a n  t h e  same s t a t i s t i c  co m p u te d  o v e r  t h e  r e g r e s s i o n  s a m p le  

p e r i o d .  In  b o th  e s t im a t i o n s ,  th e  p r im a ry  e x p la n a to r y  v a r ia b le s  a re  th e  

p re v io u s  peak i n f l a t i o n  r a te  and th e  p e rce n ta g e  change i n  r e a l  GNP.

Having e s ta b l i s h e d  a r e l a t i o n  b e tw e e n  t h e  n o n - b o r r o w e d  m o n e ta ry

base and a more com prehens ive  m oneta ry  a g g re g a te ,  we t u r n  t o  th e  ta s k  o f

d e v e lo p in g  e q u a t io n s  t o  f o r e c a s t  i n t e r e s t  r a t e s .  The s t a r t i n g  p o in t  f o r

th e  deve lopm ent o f  th e s e  e q u a t io n s  i s  th e  l i q u i d i t y  p re fe re n c e  model and

t h e  m o d e l l i n g  i t s e l f  f o l l o w s  c l o s e l y  t h e  w o rk  done  by F e ld s te in  and

13
E c k s t e i n  .  The F e l d s t e i n  and E c k s t e i n  w o rk  was d i r e c t e d  t o w a r d  

a s s e s s in g  t h e  fu n d a m e n ta l  d e te rm in a n ts  o f  th e  lo n g - te rm  i n t e r e s t  r a t e ,  

r a t h e r  th a n  th e  s h o r t  te rm  r a t e .  Such an approach  i s  i n  d i r e c t  c o n t r a s t  

t o  b an k  r e s e r v e s  m o d e ls  i n  w h ic h  t h e  s h o r t  r a t e  i s  m o d e le d  m o re  

" s t r u c t u r a l l y "  th a n  th e  long  r a t e  and i n  w h ich  th e  long  r a t e  i s  modeled 

v i a  te rm  s t r u c t u r e  e q u a t io n s .  The F e ld s te in  and E c k s t e i n  a p p ro a c h  was 

chosen f o r  many re a s o n s .

F i r s t ,  t h e r e  i s  a la r g e  body o f  e m p i r i c a l  e v id e n c e  s u g g e s t in g  t h a t  

t h e  i n t e r e s t  r a t e  w h ic h  e n t e r s  t h e  d e c i s i o n  t o  i n v e s t  i n  p l a n t  o r  

e q u ip m e n t  i s  t h e  lo n g - te rm  r a t e .  The use o f  th e  lo n g - te rm  r a te  i n  th e  

b e h a v io r a l  e q u a t io n s  used t o  f o r e c a s t  in v e s tm e n t  and s t r u c t u r e s  i s  a l s o  

a f e a t u r e  o f  t h e  i n t e r i n d u s t r y  model f o r  w h ich  t h i s  m oneta ry  sub-model 

i s  d e s ig n e d .  G iven th e  p re -e m in e n t  r o le  o f  th e  long  r a te  t o  th e  " r e a l " ,  

(a s  opposed t o  n o m in a l ) ,  economy, i t  w ou ld  seem more a p p r o p r ia t e  t o  make 

th e  lo ng  r a t e  respond t o  fun d a m e n ta l changes  i n  t h e  econom y d i r e c t l y ,  

r a t h e r  th a n  hav ing  th e  long  r a te  respond i n d i r e c t l y  th ro u g h  movements i n  

t h e  s h o r t  r a t e .  I t  i s  a w e l l  e s t a b l i s h e d  e m p i r i c a l  f a c t  t h a t  s h o r t  

r a t e s  a re  more v o l a t i l e  th a n  long  r a t e s .  G iven t h a t  b o th  long  and s h o r t  

r a te s  a re  resp on d ing  t o  th e  same e c o n o m y ,  t h e  r e l a t i v e  v o l a t i l i t y  o f
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s h o r t  r a t e s  i s  e v id e n c e  t h a t  s h o r t  r a te s  respond t o  t r a n s i t o r y  e v e n ts  

more s t r o n g l y  th a n  do long  r a t e s .  S in c e  t h e  p r im a r y  e m p h a s is  o f  t h e  

l a r g e  i n t e r i n d u s t r y  m ode l i s  t o  p roduce lo n g - te rm  f o r e c a s t s  w i t h  le s s  

em phasis  on a c c u r a t e l y  t r a c k i n g  s h o r t - r u n ,  c y c l i c a l  p he nom ena , t h e  

c o n v e n t i o n a l  t e r m - s t r u c t u r e  a p p ro a c h  t o  l o n g - t e r m  i n t e r e s t  r a t e  

d e te r m in a t io n  was eschewed.

Perhaps more im p o r ta n t  t h a n  t h e  above  re a s o n s  f o r  m o d e l l i n g  t h e  

lo n g  r a t e s  d i r e c t l y  i s  t h e  c h an g in g  n a tu re  o f  th e  money demand c u rv e .  

The s t a n d a r d  l i q u i d i t y  p r e f e r e n c e  a p p r o a c h  d e f i n e s  an  i n v e r s e  

r e l a t i o n s h i p  b e tw e e n  t h e  q u a n t i t y  o f  money h e ld  (where  money has no 

e x p l i c i t  y i e l d )  and th e  r a te  o f  r e t u r n  on s h o r t - t e r m ,  l i q u i d  a s s e ts .  As 

m ore i n t e r e s t - b e a r i n g  a s s e t  a c c o u n ts  become p a r t  o f  t h e  g e n e r a l l y  

a c c e p t e d  d e f i n i t i o n  o f  m oney , and as t h e s e  a c c o u n ts  b e g in  t o  b e a r  

m a r k e t - r e la te d  i n t e r e s t  r a t e s ,  th e  i n v e r s e  r e l a t i o n  b e tw e e n  t h e  s h o r t  

t e r m  i n t e r e s t  r a t e  and t h e  q u a n t i t y  o f  money becom es m ore te n u o u s .  

F o re c a s t in g  movements i n  l o n g - t e r m  r a t e s  v i a  s h o r t  r a t e s ,  t h e m s e lv e s  

d e t e r m in e d  by an e q u a t i o n  w h ic h  i s  c e r t a i n l y  c h a n g in g ,  i s  s u r e ly  an 

u n s a t i s f a c t o r y  p ro c e d u re .  For t h i s  s t u d y ,  t h e r e f o r e ,  an e q u a t i o n  i s  

d e v e l o p e d  w h i c h  d e f i n e s  t h e  m a jo r  money s u b s t i t u t e  as lo n g  te r m  

governm ent s e c u r i t i e s .  Thus th e  r a t e  o f  r e t u r n  on long  te rm  g o v e rn m e n t  

s e c u r i t i e s  i s  se e n  as t h e  o p p o r t u n i t y  c o s t  o f  h o l d i n g  m o n e y - ty p e  

a c c o u n ts .

The above a n a ly s is  su gg e s ts  t h a t  i f  th e  te rm  s t r u c t u r e  r e l a t i o n  i s  

t o  be u sed  a t  a l l ,  i t  sh o u ld  be used i n  a way o p p o s i te  t o  th e  way i t  i s  

used i n  th e  c u r r e n t  l i t e r a t u r e .  I n  g e n e r a l ,  t e r m  s t r u c t u r e  t h e o r i e s  

su gge s t o n ly  t h a t  long and s h o r t  r a te s  a re  r e l a t e d .  They do n o t  sugges t 

t h a t  t h e  s h o r t  r a t e  " c a u s e s "  o r  " d e te r m in e s "  long  r a t e s ,  a l th o u g h  th e
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c o n v e n t io n a l  app roach  u s e s  s h o r t  r a t e s  t o  d e t e r m in e  lo n g  r a t e s .  I t

wou ld  seem t h a t  a r e l a t i o n  co u ld  be deve loped  w h ich  makes th e  s h o r t  r a t e

a f u n c t i o n  o f  t h e  lo n g  r a t e .  E q u a t io n s  u s in g  t h i s  " r e v e r s e "  t e r m

s t r u c t u r e  r e l a t i o n  were e s t im a te d  u s in g  a n n u a l  d a ta  o v e r  t h e  1 95 9 -8 1

p e r i o d  v a r y i n g  t h e  s p e c i f i c a t i o n s  s l i g h t l y .  The r e s u l t  o f  t h i s  e f f o r t

was t h a t  a l l  o f  t h e  " r e v e r s e "  t e r m  s t r u c t u r e  e q u a t i o n s  p r o v i d e d

f o r e c a s t s  o f  t h e  s h o r t  r a t e  t h a t  w e re  i m p l a u s i b l y  v o l a t i l e  f o r

r e a s o n a b le  f o r e c a s t s  o f  t h e  lo n g  r a t e .  S uch  a r e s u l t  i s  h a r d l y

s u r p r i s i n g ,  s in c e  c o n v e n t i o n a l  te r m  s t r u c t u r e  r e l a t i o n s  have  been

c r i t i c i z e d  on th e  g rounds t h a t  th e  f o r e c a s t s  t h a t  t h e y  p ro d u c e  o f  lo n g

14r a t e s  a r e  i m p l a u s i b l y  s q jo o J J j.  The r e s u l t  o b ta in e d  from  th e  re v e rs e  

te rm  s t r u c t u r e  e q u a t io n s  i s  a n o th e r  v iew  o f  th e  same phenomenon. S in c e  

an  e q u a t i o n  w h ic h  p r o d u c e s  r e a s o n a b le  s h o r t  r a t e s  f ro m  a s e t  o f  

re a so n a b le  long  r a te s  co u ld  n o t be fo u n d ,  th e  a t te m p t  t o  make use o f  th e  

te rm  s t r u c t u r e  t o  a id  i n  f o r e c a s t in g  e i t h e r  long  o r  s h o r t  te rm  r a te s  was 

abandoned. I n s te a d ,  th e  s h o r t  te rm  i n t e r e s t  r a t e  e q u a t io n  uses th e  same 

s e t  o f  in d e p e n d e n t  v a r i a b l e s  as t h e  lo n g  r a t e ,  w i t h  t h e  s t r u c t u r a l  

d i f f e r e n c e s  b e tw e e n  th e  long and s h o r t  r a te s  i n d ic a t e d  by th e  r e l a t i v e  

im p o r ta n c e  o f  th e  independen t v a r i a b l e s .

Having d is c u s s e d  th e  approach t o  m o d e l l in g  i n t e r e s t  r a t e s ,  we can 

now t u r n  t o  a more d e t a i l e d  d i s c u s s i o n  o f  t h e i r  s p e c i f i c a t i o n s .  The 

e q u a t io n  used t o  p r e d i c t  th e  10 y e a r  T re a s u ry  bond r a t e ,  th e  lo n g  t e r m ,  

r i s k l e s s  a s s e t  c o n s i d e r e d  i n  t h e  m o d e l ,  i s  f a i r l y  s i m p l e .  The 

s p e c i f i c a t i o n  i s  th e  r e s u l t  o f  an a t te m p t  t o  in c o r p o r a te  in f lu e n c e s  from  

th e  m oneta ry  s e c t o r ,  f rom  r e a l  a g g r e g a te  dem and, and f r o m  i n f l a t i o n .  

Many e q u a t i o n s  w e re  t r i e d ,  v a r y i n g  t h e  m onetary p o l i c y  v a r i a b l e ,  th e  

i n d i c a t o r  o f  ag g re g a te  demand and th e  le n g t h  o f  t h e  la g  on i n f l a t i o n .
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Fop t h e  m oneta ry  p o l i c y  v a r i a b l e ,  th e  p e rcen tag e  change i n  th e  m onetary  

b ase , th e  p e rcen tag e  change i n  non-borrow ed  re s e rv e s  and th e  p e r c e n ta g e  

change  i n  M2 b a la n c e s  w e re  among t h e  v a r i a b l e s  t r i e d .  The v a r ia b l e  

chosen t o  re p re s e n t  m oneta ry  f o r c e s  i s  th e  r a t i o  o f  M2 t o  n o m in a l  GNP. 

T h e  s i g n  on  t h i s  v a r i a b l e  i n  an i n t e r e s t  r a t e  e q u a t i o n  s h o u ld  be 

n e g a t i v e ,  r e f l e c t i n g  th e  id e a  t h a t  g r e a t e r  q u a n t i t i e s  o f  M2 h o ld in g s  a re  

a s s o c ia te d  w i t h  lo w e r long te rm  bond r a t e s ,  f o r  a g iv e n  l e v e l  o f  nom ina l 

incom e. For th e  a g g r e g a te  demand i n d i c a t o r  tw o  m a in  v a r i a b l e s  w e re  

t r i e d :  t h e  o v e r a l l  u n e m p lo ym e n t  r a t e  and th e  r a te  o f  g ro w th  i n  r e a l  

GNP. Each o f  th e s e  were t r i e d  i n  s e v e ra l  t r a n s fo r m a t io n s  i n c l u d i n g  t h e  

l o g a r i t h m  o f  r e a l  o u tp u t  and th e  in v e rs e  o f  th e  unemployment r a t e .  The 

p e rc e n ta g e  change  i n  r e a l  GNP was s e l e c t e d  a s  t h e  a g g r e g a te  demand 

i n d i c a t o r .  A la g  o f  one y e a r  was fo u n d  t o  be u s e f u l  i n  e x p l a in in g  

i n t e r e s t  r a t e  movements.

The r a t e  o f  i n f l a t i o n  i s  th e  t h i r d  m a jo r  i n f lu e n c e  on r a t e s  and i t  

i s  by f a r  t h e  f a c t o r  t o  w h ic h  th e  most a t t e n t i o n  has been p a id  i n  th e  

re c e n t  l i t e r a t u r e .  The r a t e  o f  i n f l a t i o n ,  i n  v a r io u s  la g  d i s t r i b u t i o n s ,  

e n te r s  i n t e r e s t  r a t e  e q u a t i o n s  as a p r o x y  f o r  t h e  e x p e c te d  r a t e  o f  

g r o w t h  o f  t h e  p r i c e  l e v e l .  A l t h o u g h  many e a r l y  e c o n o m ic  w r i t e r s  

r e a l i z e d  and d is c u s s e d  th e  r e l a t i o n s h i p  between e x p e c te d  i n f l a t i o n  and 

i n t e r e s t  r a t e s ,  I r v i n g  F is h e r  i s  g e n e r a l l y  c r e d i t e d  w i t h  i n v e n t in g  th e  

p r o p o s i t i o n  t h a t  th e  nom ina l r a t e  o f  i n t e r e s t  can be decom posed  i n t o  a 

r e a l  r a t e  o f  i n t e r e s t  and t h e  e x p e c te d  r a t e  o f  g r o w th  i n  t h e  p r i c e  

l e v e l . ^  Armed w i t h  t h i s  s im p le  id e a ,  and p ro p o s in g  t h e  id e a  t h a t  w i t h  

p e r f e c t  f o r e s i g h t  movements i n  nom ina l i n t e r e s t  r a te s  w ou ld  be dom ina ted  

by m ovem ents i n  t h e  i n f l a t i o n  r a t e ,  F i s h e r  c o n d u c te d  some e m p i r i c a l  

t e s t s  o f  h is  t h e o r y .  H is  c o n c lu s io n s  were t h a t  p e r f e c t  f o r e s i g h t  had t o
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be r e j e c t e d  b eca u se  i n f l a t i o n  was n o t  passe d  c o m p le t e l y  t h r o u g h  t o  

n o m in a l  r a t e s .  F i s h e r ' s  l a t e r  e m p i r i c a l  work showed t h a t  th e  h ig h e s t  

s im p le  c o r r e l a t i o n s  b e tw e e n  i n f l a t i o n  and i n t e r e s t  r a t e s  c o u ld  be 

o b t a in e d  when t h e  i n f l a t i o n  e f f e c t  was d i s t r i b u t e d  o v e r  t im e /  w i t h  th e  

p e r io d s  e x t e n d i n g  20 t o  30 y e a r s .  F i s h e r ' s  i n t e r p r e t a t i o n  o f  t h i s  

c o r r e l a t i o n  was t h a t  p r i c e  l e v e l  c h a n g e s  r e s u l t e d  i n  changes i n  r e a l  

economic a c t i v i t y ,  wh ich  to o k  much t im e  f o r  th e  economy t o  work th r o u g h .

As i s  t h e  case  w i t h  many s im p le  and u s e f u l  i d e a s ,  t h e  F i s h e r

d e co m p o s t  i o n  o f  n o m in a l  r a te s  was r e in t e r p r e t e d  t o  mean som eth ing  t h a t

was n o t  o r i g i n a l l y  i n t e n d e d :  t h a t  r e a l  i n t e r e s t  r a t e s  c o u l d  be

a d e q u a t e l y  d e s c r i b e d  by th e  c o n s ta n t  te rm  i n  a re g re s s io n  and t h a t  th e

e x p e c te d  r a t e  o f  g r o w th  i n  t h e  p r i c e  l e v e l  c o u l d  be a d e q u a t e l y

r e p r e s e n t e d  by a d i s t r i b u t e d  la g  on p a s t  i n f l a t i o n  r a t e s .  As t h e

im p o r ta n c e  o f  e x p e c ta t io n s  o f  a l l  ty p e s  t o  economic b e h a v io r  has become

m ore r e c o g n iz e d ,  th e  F is h e r  r e l a t i o n  has become th e  b a t t le g r o u n d  i n  th e

war between th e  r a t i o n a l  e x p e c ta t io n s  s c h o o l  and t h e  m ore t r a d i t i o n a l

m a c ro e c o n o m ic  t h e o r i s t s .  S k irm is h e s  have been fo u g h t  o v e r  th e  p ro p e r

e c o n o m e tr ic  te c h n iq u e  t o  use t o  e s t im a te  th e  m od e l,  w he th e r s u rv e y  d a ta

f o r  i n f l a t i o n  e x p e c ta t io n s  i s  adequate  f o r  use i n  th e  model and w he the r

th e  s iz e  o f  th e  c o e f f i c i e n t  on th e  i n f l a t i o n  te rm  sh ou ld  be u n i t y .  The

c o n c l u s i o n s  m ost r e c e n t l y  drawn about t h e  model a re  v e ry  much l i k e  th e

c o n c lu s io n s  drawn by F is h e r  h im s e l f ,  namely t h a t  th e  expec ted  r e a l  r a t e

d i v e r g e s  f r o m  t h e  r e a l i z e d  r e a l  r a t e  s y s t e m a t i c a l l y  w i t h  th e  i n f l a t i o n

r a t e .  T h i s  c o n c l u s i o n  s u g g e s ts  t h a t  t h e r e  i s  c o n s i d e r a b l e  m oney

i l l u s i o n  i n  s e c u r i t i e s  m a rk e ts .  T h is  i l l u s i o n  sh o u ld  have an e f f e c t  on

16r e a l  economic a c t i v i t y ,  i n  th e  manner proposed by F is h e r .

A v e r y  u s e f u l  r e s u l t  o f  t h e  F i s h e r  r e l a t i o n  r e s u r g e n c e  i s  t h e
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r e c o g n i t i o n  t h a t  b e c a u s e  n o m i n a l  i n t e r e s t  in co m e  i s  t a x e d ,  t h e

m a in te n a n c e  o f  a f t e r - t a x  r e a l  r e t u r n s  i m p l i e s  a m ore t h a n  d i r e c t l y

p r o p o r t i o n a l  r e l a t i o n s h i p  b e w te e n  i n f l a t i o n  and i n t e r e s t  r a t e s .  For

e xam p le , w i t h  a 50% m a rg in a l  t a x  r a t e ,  t h e  p r e s e r v a t i o n  o f  a 2% r e a l

r a t e  o f  r e t u r n  a f t e r  a f u l l y  e x p e c te d  r a t e  o f  p r i c e  i n c r e a s e  o f  8%

r e q u i r e s  th e  n o m in a l i n t e r e s t  r a t e  t o  r i s e  by 16 p e r c e n ta g e  p o i n t s .

Summers p la c e s  t h e  a p p r o x im a te  v a lu e  o f  t h e  c o e f f i c i e n t  on expec ted

i n f l a t i o n  a t  1 . 3  w hen t h e  d i s t o r t i o n s  o f  t h e  t a x  s y s t e m  a r e

17c o n s id e re d .

H a v in g  o b s e r v e d  t h a t  t h e  r a t e  o f  i n f l a t i o n  i s  p a r t i c u l a r l y  

im p o r ta n t  f o r  i n t e r e s t  r a t e  e q u a t io n s ,  a t h r e e - y e a r  m o v in g  a v e r a g e  o f  

t h e  r a t e  o f  g ro w th  i n  th e  GNP d e f l a t o r  i s  in c lu d e d  i n  t h e  i n t e r e s t  r a t e  

e q u a t io n s  deve loped  f o r  th e  p re s e n t  m o d e l.  The f a c t  t h a t  a n n u a l  d a ta  

a r e  used  p r e c lu d e d  more s o p h is t i c a t e d  a n a ly s is  o f  th e  la g  d i s t r i b u t i o n  

on i n f l a t i o n .  Thus th e  p o in t  sh ou ld  be made c le a r  t h a t  t h e  t h r e e - y e a r  

m o v in g  a v e r a g e  i s  n o t  in te n d e d  t o  be th e  d e f i n i t i v e  d e s c r i p t i o n  o f  th e  

e x p e c t a t i o n s - g e n e r a t i n g  m e c h a n is m . R a t h e r ,  t h e  t h r e e - y e a r  m o v in g  

a v e r a g e  i s  b e s t  v ie w e d  as an a d e q u a te  d e v ic e  t o  r e l a t e  i n f l a t i o n  and 

i n t e r e s t  r a t e s .

F ig u re  2 .5  r e p o r ts  th e  r e s u l t s  o f  e s t i m a t i n g  an e q u a t i o n  o f  t h e  

d i s c u s s e d  f o r m  u s in g  OLS and a n n u a l  d a ta  f ro m  1960  t o  1 9 8 1 .  The 

i n f l a t i o n  v a r i a b l e  i s  by f a r  th e  most im p o r ta n t  v a r i a b l e  i n  th e  e q u a t io n  

and s in c e  i t s  c o e f f i c i e n t  i s  much le s s  th a n  1 . 3 ,  t h e  e q u a t i o n  s u g g e s ts  

t h a t  t h e r e  i s  c o n s i d e r a b l e  money i l l u s i o n  i n  t h e  10 y e a r  bond m a rk e t .  

W h i le  a l l  o f  th e  c o e f f i c i e n t s  a re  o f  th e  p r o p e r  s ig n  and t h e  e q u a t i o n  

f i t s  r e l a t i v e l y  w e l l ,  th e  low D urb in -W atson  s t a t i s t i c  su g g e s ts  t h a t  some 

s y s te m a t ic  i n f lu e n c e  i s  n o t  re p re s e n te d  by th e  ind epe nd en t v a r i a b l e s .
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FIGURE 2.5

10 YEAR TREASURY BOND RATE ESTIMATED THROUGH 1981

4 SEE = 0 .7 4 8 8  RSQR = 0 .9149 RBARSQ = 0 .8949
RHO = 0 .5 0 7 8  DW = 0 .984 A APE = 9 .1 0

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 40.476070 4.21 6 .0 5 4 42.83 1 .0000
CAMK -62 .254456 - 3 .9 8 -5 .8 3 9 39.01 0 .6270
PCRG 0.173474 1 .65 0 .0 8 9 7 .6 9 3 .4383
PCRGCT-1) 0 .070394 0.81 0 .0 3 8 1 .92 3 .6192
LINFL 0.951267 10 .9 4 0 .657 183 .58 4 .6199
RTB10Y DEPENDENT VARIABLE ---------------------  6.68591

LONG TERM INTEREST RATE EQUATION

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P * *  *

60 4 .1 2 5 .55 -1  .43 * +

61 3 .8 8 3 .9 5 -0 .0 7 +
62 3 .9 5 4 .3 3 - 0 .3 8 *  +
63 4 .0 0 3 .1 7 0 .83  + ★
64 4 .1 9 3 .0 9 1 .10+ ★
65 4 .2 8 3 .5 2 0 .7 6  + ★
66 4 .92 5 .1 4 - 0 .2 2 *+
67 5 .07 4 .5 9 0 .4 8 + *
68 5 .65 5 .7 0 - 0 .0 5 +
69 6 .6 7 6 .8 2 - 0 .1 5 *+
70 7 .3 5 7 .3 9 - 0 .0 4 +
71 6 .1 6 6 .7 2 -0 .5 6 *  +
72 6.21 6 .1 8 0 .0 3 +
73 6 .8 4 7 .11 -0 .2 7 *+
74 7 .5 6 7 .9 2 - 0 .3 6 *+
75 7 .9 9 8 .47 - 0 .4 8 *  +
76 7 .61 8 .63 -1 .0 2 ★ +
77 7 .4 2 7 .7 0 - 0 .2 8 *  +
78 8.41 8.27 0 .1 4 -M ir

79 9 .44 10 .20 -0 .7 6
80 11.46 10.67 0 .7 9
81 13.91 11 .9 8 1 .93

IS * IS + IS A-P * ★ *
3 .092  5 .394  7 .6 9 5  9 .997 12.299

RTB10Y = RATE ON 10 YEAR TREASURY BONDS
CAMK = M2 /  NOMINAL GNP
PCRG = PERCENTAGE CHANGE IN REAL GNP
LINFL = THREE PERIOD MOVING AVERAGE OF PERCENTAGE CHANGE IN GNP DEFLATOR 
DUM79 = DUMMY VARIABLE : .25  IN 1979 , 1 .0  IN 1980

1 .0 0  IN 1981 , 0 ELSEWHERE
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90 DAY TREASURY B ILL  EQUATION ESTIMATED THROUGH 1981

FIGURE 2.6

4 SEE = 1 .2133 RSQR = 0.8311 RBARSQ = 0 .7913
RHO = 0.6581 DW = 0 .6 8 4  AAPE = 20.22

VARIABLE REGRES-COEF T-VALUE ELASTICITY' MEXPLAVAL MEAN
INTERCEPT 63 .096112 4 .0 5  10 .778 4 0 .1 0 1 .0000
CAMK -101 .697713 -4 .0 1  -1 0 .8 9 3 39 .56 0 .6270
PCRG 0 .236224 1 .3 8  0 .1 3 9 5 .4 9 3.4383
PCRGCT-1) 0 .289573 2 .0 6  0 .1 7 9 1 1 .7 9 3 .6192
LINFL 1 .010061 7 .1 7  0 .797 100 .60 4 .6199
RTB DEPENDENT VARIABLE --------------------- 5.85401

TREASURY B ILL EQUATION

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P * * * ★ *

60 2 .95 5 .94 - 3 .0 0 *  +
61 2 .3 8 2 .7 8 -0 .4 1 ★ +
62 2 .7 8 3 .4 4 -0 .6 6 *  +
63 3 .1 6 2 .2 0 0 .9 6 + *
64 3 .5 5 1 .5 9 1 .96+ *
65 3 .9 5 2 .4 2 1 .53 + *
66 4 .8 8 4 .8 8 - 0 .0 0 +
67 4 .3 3 3 .8 6 0 .47 + *
68 5 .3 4 4 .62 0 .7 2 + ★
69 6 .6 9 6.51 0 .1 8 +*
70 6 .4 4 6 .8 3 - 0 .3 9 *+
71 4 .3 4 4 .95 -0 .6 1 *  +
72 4 .07 4 .77 - 0 .7 0 *  +
73 7 .0 2 6 .6 2 0.41 + *
74 7 .8 7 7 .5 9 0 .2 8 +*
75 5 .82 6 .47 -0 .6 5 ★ +
76 5 .0 0 6.41 -1 .4 1 * +
77 5 .27 6 .5 6 - 1 .2 9 ★ +
78 7 .2 2 7 .8 9 -0 .6 7 ★ +
79 10 .04 10 .39 -0 .3 5 *  +
80 11.62 1 0 .4 8 1 .13 + *
81 1 4 .0 8 11 .5 8 2 .5 0 +

IS * IS + IS A-P * ★ * ★ *
1 .595  4.251 6 .906 9 .562  12.2

RTB = RATE ON TREASURY B ILLS , NEW ISSUES, 90 DAYS
CAMK = M2 /  NOMINAL GNP
PCRG = PERCENTAGE CHANGE IN REAL GNP
LINFL = THREE PERIOD MOVING AVERAGE OF PERCENTAGE CHANGE IN GNP DEFLATOR 
DUM79 = DUMMY VARIABLE : .25  IN 1979 , 1 .0  IN 1980

1 .0 0  IN 1981 , 0 ELSEWHERE
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(T h e  same p a t t e r n  i s  e x h i b i t e d  by t h e  s h o r t  te rm  r a te  e q u a t io n .  See 

F ig u re  2 . 6 . )  By exam in ing  t h e  c o lu m n s  l a b e l l e d  M ISS , i t  can be seen  

t h a t  t h e  w o r s t  o v e r - p r e d i c t i o n  o c c u r s  i n  1 9 7 4  a nd  t h e  w o r s t  

u n d e r - p r e d i c t i o n s  a re  i n  1980 and 1981. The 1981 m is s  i s  f u l l y  13% o f  

th e  observed  10 ye a r  bond r a t e  w h i le  th e  m iss  i n  th e  s h o r t  r a t e  e q u a t io n  

i s  18% o f  t h e  a c t u a l  s h o r t  r a t e  i n  1 9 8 1 .  These  la r g e  m isses  by th e  

e q u a t io n  i n  t h e  l a s t  few ye a rs  may be r e f l e c t i n g  t h e  r a t h e r  t u m u l t u o u s  

re c e n t  f i n a n c i a l  h i s t o r y .  At le a s t  t h r e e  m a jo r  causes may be o f f e r e d  t o  

e x p l a i n  t h e  r u n - u p  o f  i n t e r e s t  r a t e s  o v e r  th e  p e r io d  197 9 -8 1 . These 

a r e :  t h e  change  i n  a n n o un ce d  o p e r a t i n g  p r o c e d u r e  o f  t h e  F e d , t h e  

i m p o s i t i o n  and re m o v a l  o f  c r e d i t  r e s t r i c t i o n s  i n  1980 , and th e  f u r o r  

o v e r  th e  s iz e  o f  th e  F ede ra l government d e f i c i t .  The e f f e c t  on i n t e r e s t  

r a t e  o f  each o f  these  f a c t o r s  w i l l  be b r i e f l y  d is c u s s e d .

The change i n  O ctober 1979 by th e  F e de ra l R eserve  t o  an o p e r a t i n g

p r o c e d u r e  t h a t  p la c e d  much g r e a t e r  em phas is  on m a in ta in in g  t a r g e t t e d

r a te s  o f  g r o w th  o f  m o n e ta ry  a g g r e g a te s  g r e a t l y  i n f l u e n c e d  i n t e r e s t

r a t e s .  The im m ed ia te  e f f e c t  on i n t e r e s t  r a te s  was an in c re a s e  i n  t h e i r

v o l a t i l i t y .  A cco rd ing  t o  Johnson, th e  s ta n d a rd  d e v ia t i o n  o f  w eek ly  d a ta

on th e  t h r e e  month T re a s u ry  b i l l  r a t e  in c r e a s e d  f r o m  1 .5 7  p e r c e n ta g e

p o i n t s  o v e r  t h e  p e r i o d  f ro m  J a n u a ry  1968  t o  Sep tem ber 1979 , t o  2 .3 9

1 8p e rcen tag e  p o in t s  o ve r  th e  p e r io d  from  O ctober 1979 t o  September 1980. 

S im i l a r  in c re a s e s  were found  f o r  T r e a s u r y  b i l l s  and bon ds  a c r o s s  t h e  

m a t u r i t y  sp ec tru m . Johnson conc ludes  t h a t
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Much o f  t h i s  in c re a s e  i n  v a r i a b i l i t y  r e f l e c t s ,  o f  c o u rs e ,  
th e  u n u s u a l ly  sharp  c y c l i c a l  sw ings e x p e r ie n c e d  t h i s  
p a s t  y e a r  -C1980>: b u t  even a p a r t  f rom  those  
s w in g s ,  T re a s u ry  r a te s  have shown c o n s id e ra b ly ^ g o re  
n o n s y s te m a t ic  v a r i a b i l i t y  s in c e  O ctober 1979 .

The q u e s t i o n  o f  w h e th e r  t h i s  in c re a s e d  v a r i a b i l i t y  o f  r a te s  by i t s e l f  

h a s  l e d  t o  h i g h e r  a v e r a g e  r a t e s  i s  a d i f f i c u l t  o n e  t o  a n s w e r  

e m p i r i c a l l y ,  p r i m a r i l y  b eca u se  t h e  " s h a r p  c y c l i c a l  s w in g s "  t o  wh ich  

Johnson r e f e r s  make i t  d i f f i c u l t  t o  d i s t i n g u i s h  p rocedu re -change  e f f e c t s  

f rom  th e  u sua l economic e f f e c t s .  I t  can be a r g u e d ,  h o w e v e r ,  t h a t  t h e  

i n c r e a s e  i n  v a r i a b i l i t y  and l e v e l s  o f  r a t e s  a re  responses t o  a n o th e r  

f a c t o r ,  n am e ly , u n c e r t a in t y  o v e r  th e  course  o f  m o n e ta ry  p o l i c y  and t h e  

w o r k a b i l i t y  o f  t h e  new p r o c e d u r e .  T h i s  u n c e r t a i n t y  may have fo r c e d  

le n d e rs  t o  demand some premium f o r  p a r t i n g  w i t h  t h e i r  money o v e r  some 

p e r io d ,  as m arke t p a r t i c i p a n t s  a s s im i la t e d  th e  new e n v iro n m e n t .

The i m p o s i t i o n  o f  c r e d i t  c o n t r o l s  and t h e  announcem ent o f  a 3% 

d is c o u n t  r a t e  s u rc h a r g e  i n  M arch  o f  1980 g ave  i n t e r e s t  r a t e s  o f  a l l  

m a t u r i t i e s  an u p w a rd  p u s h .  A l t h o u g h  t h e  c r e d i t  c o n t r o l s  and t h e  

s u rch a rg e  were removed i n  May o f  t h a t  same y e a r ,  a 2% s u r c h a r g e  was 

r e - e s t a b l i s h e d  i n  November and was c o n t in u e d  i n t o  1981 . The e f f e c t  o f  

the se  s u rch a rg e s  was t o  in c re a s e  th e  l e v e ls  o f  a l l  r a t e s ,  e i t h e r  th ro u g h  

in c r e a s in g  th e  c o s t  o f  funds  t o  b an ks  o r  v i a  " a n n o u n c e m e n t "  e f f e c t s .  

The im p o s i t i o n  and removal may have h e ig h te n e d  th e  le v e l  o f  u n c e r t a in t y  

abou t p o l i c y  and f u r t h e r  in c re a s e d  th e  u n c e r t a in t y  premuim.

F i n a l l y ,  th e  f u r o r  o ve r  th e  s iz e  o f  th e  F ede ra l governm ent d e f i c i t  

added  a n o t h e r  k i n d  o f  u n c e r t a i n t y  o r  f e a r  premium t o  i n t e r e s t  r a t e s .  

A cco rd in g  t o  B ru n n e r ,  th e  e x p lo s io n  i n  i n t e r e s t  r a te s  i n  1981 was due t o
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th e  a d d i t i o n  o f  a . .  s u b s t a n t i a l  r i s k  premium w h ic h  h a r d l y  e v e r

20e n te re d  i n  th e  p as t  h i s t o r y  o f  ou r f i n a n c i a l  m a r k e ts . "  He a s s e r ts  t h a t

r i s k  p r e m iu m  was b r o u g h t  on  by t h e  u n c e r t a i n t y  im p o sed  by U. S.

p o l ic y - m a k e r s .  M a rk e t  p a r t i c i p a n t s  t e l l  a s i m i l a r  s t o r y .  I r w i n  L .

K e l l n e r ,  o f  M a n u f a c t u r e r ' s  Hanover T ru s t  Company, a t t r i b u t e s  th e  le v e l

o f  i n t e r e s t  r a te s  i n  th e  second h a l f  o f  1981 t o  a " f e a r  premium" b ro u g h t

21on by th e  u n c e r t a in t y  about th e  course  o f  th e  F ede ra l budget d e f i c i t s .  

M arket p a r t i c i p a n t s  may e xpe c t  t h e  long  te rm  i n f l a t i o n  r a t e  t o  be h ig h e r  

w i t h  h ig h e r  d e f i c i t s ,  t h e r e b y  p u s h in g  up l o n g e r  r a t e s .  U n c e r t a i n t y  

a b o u t  t h e  e x t e n t  o f  t h e  e f f e c t i v e  b u d g e t  c u t s  t h a t  were p a r t  o f  th e  

Reagan economic program may have c o n t r i b u t e d  t o  t h e  r i s e  i n  i n t e r e s t  

r a t e s  by m a k in g  i t  n e a r l y  i m p o s s ib l e  t o  f i g u r e  ou t th e  e x te n t  o f  th e  

g o v e rn m e n t 's  b o r ro w in g  needs.

From th e  p re c e d in g  p a r a g r a p h s  i t  i s  e v i d e n t  t h a t  t h e  p o s t - 1 9 7 9  

p e r i o d  i s  u n u s u a l ly  t u r b u le n t  and a t y p i c a l  o f  th e  r e s t  o f  th e  p o s t -U U I I  

p e r i o d .  The e c o n o m e t r i c  re s p o n s e  t o  a few  d a ta  p o i n t s  w h i c h  a r e  

d i f f e r e n t  i n  some way from  o th e r  p o in t s  i n  th e  s e r ie s  i s  t o  use a dummy 

v a r i a b l e .  In  t h i s  c a s e ,  a dummy v a r i a b l e  o f  t h e  f o l l o w i n g  fo r m  was 

c o n s t r u c te d :
Value P e r io d

0 .0 0  1960-78
0 .2 5  1 979
1 .0 0  1980
1 .0 0  1981

T h e  .2 5  i n  1979  r e f l e c t s  t h e  one q u a r t e r  o f  t h e  new Fed o p e r a t i n g  

p r o c e d u r e ,  w h i l e  t h e  ones i n  t h e  o t h e r  p e r i o d s  r e f l e c t  a l l  t h r e e  

re a son s .

R e - e s t i m a t i n g  t h e  tw o  i n t e r e s t  r a t e  e q u a t i o n s  a f t e r  add ing  th e  

dummy v a r ia b le s  t o  each r e s u l t e d  i n  th e  e s t im a te s  p r e s e n t e d  i n  F ig u r e s
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FIGURE 2.7

10 YEAR TREASURY BOND EQUATION WITH DUMMY VARIABLE, THROUGH 1981

5 SEE = 0 .4 476  RSQR = 0 .9696  RBARSQ = 0.9601
RHO = 0 .0 9 19  DW = 1 .816 AAPE = 5 .12

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 19.121382 2 .6 8 2 .8 6 0 20.33 1 .0000
CAMK -27 .044515 - 2 .3 2 -2 .5 3 6 15 .60 0 .6270
PCRG 0.095947 1 .4 4 0 .0 4 9 6.31 3 .4383
PCRGCT-1) 0 .083189 1 .55 0 .045 7 .2 9 3 .6192
LINFL 0.776210 12.37 0 .536 225 .13 4 .6199
DUM79 2.987819 5 .3 6 0 .046 6 7 .2 9 0.1023
RTB10Y DEPENDENT VARIABLE -  --------- ---  -  6 .68591

LONG TERM INTEREST RATE EQUATION

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P *

60 4 .1 2 5 .0 0 - 0 .8 8  *
61 3 .8 8 4 .0 2 - 0 .1 4 * +
62 3 .9 5 4.21 - 0 .2 6 * +
63 4 .0 0 3 .8 2 0 .1 8 +
64 4 .1 9 3 .7 9 0 .4 0 + *
65 4 .2 8 4 .1 0 0 .1 8  +*
66 4 .92 5 .0 5 -0 .1 3
67 5.07 4 .9 2 0 .1 5
68 5 .65 5 .54 0.11
69 6 .6 7 6 .3 2 0 .35
70 7 .3 5 6 .7 0 0 .65
71 6 .1 6 6 .3 9 -0 .2 3
72 6.21 6 .27 -0 .0 6
73 6 .8 4 6 .8 4 0 .0 0
74 7 .5 6 7 .5 3 0 .0 3
75 7 .9 9 8 .03 -0 .0 4
76 7 .61 8 .15 -0 .5 4
77 7 .4 2 7 .7 3 -0 .3 1
78 8.41 7 .7 4 0 .6 7
79 9 .4 4 9 .6 5 -0 .2 1
80 11.46 12.32 -0 .8 6
81 13.91 1 2 .9 9 0 .92

IS * IS + IS A-P *
3 .793

*  *  *  *

+ *
+ *

*  +
+

+
+

+
*  +

*  +
+ *

*+
* +

+ *
* ★ * ★

5.945  8 .098  10.251 12.403

RTB10Y = RATE ON 10 YEAR TREASURY BONDS
CAMK = M2 /  NOMINAL GNP
PCRG = PERCENTAGE CHANGE IN REAL GNP
LINFL = THREE PERIOD MOVING AVERAGE OF PERCENTAGE CHANGE IN GNP DEFLATOR 
DUM79 = DUMMY VARIABLE : .25  IN 1979 , 1 .0  IN 1980

1 .0 0  IN 1981 , 0 ELSEWHERE
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2 .7  and 2 . 8 .  The f i t  o f  b o th  e q u a t io n s  has been enhanced c o n s id e ra b ly  

and th e  r e s id u a ls  now d is p la y  no e v id e n c e  o f  s e r i a l  c o r r e l a t i o n .  Fo r 

t h e  10 y e a r  bond r a t e ,  th e  c o e f f i c i e n t  on th e  t h r e e  y e a r  moving average 

i n f l a t i o n  te rm  has d e c l in e d  from  .95  t o  .77  w h i le  th e  e l a s t i c i t y  on t h e  

l i q u i d i t y  te r m  has been c u t  i n  h a l f .  Exam in ing th e  c o e f f i c i e n t  on th e  

dummy s u g g e s t s  t h a t  t h e  t h r e e  f a c t o r s  d i s c u s s e d  a b o v e  a d d e d  

a p p ro x im a te ly  3 p e rcen tag e  p o in t s  t o  th e  long  r a t e .

T u r n i n g  t o  t h e  s h o r t  r a t e ,  t h e  same p a t t e r n  o f  a r e d u c e d  

c o e f f i c i e n t  on t h e  i n f l a t i o n  te r m  and t h e  M2 te r m  i s  f o u n d .  The  

c o e f f i c i e n t  o f  t h e  dummy i n  t h e  s h o r t  r a t e  e q u a t io n  su gg e s ts  t h a t  th e  

s h o r t  r a t e  was pushed up by n e a r ly  4 p e r c e n ta g e  p o i n t s  b ec a u s e  o f  t h e  

above -m en tioned  f a c t o r s .

I n  o r d e r  t o  e x a m in e  t h e  s u i t a b i l i t y  o f  t h e s e  e q u a t i o n s  f o r  

f o r e c a s t i n g  p u rp o s e s ,  the se  e q u a t io n s  were e s t im a te d  f r o m  1960  t o  1975 

and s im u la t e d  o v e r  t h e  1 97 6 -8 1  p e r i o d .  S ince  th e  p e r io d  1979-81 has 

a l r e a d y  been e s ta b l i s h e d  as an unusua l p e r io d ,  we s h ou ld  n o t  e x p e c t  t h e  

e q u a t i o n s  e s t i m a t e d  f ro m  1 9 6 0 -7 5  t o  s i m u l a t e  w e l l  o v e r  t h e  1979-81 

p e r i o d .  I t  was d e c id e d  t h a t  t h e  v a l u e s  f o r  t h e  dummy f r o m  t h e  

e s t i m a t i o n  done o v e r  t h e  1960-81  would be a p p l ie d  d u r in g  th e  r e le v a n t  

p e r i o d  d u r i n g  t h e  s i m u l a t i o n .  The r e s u l t s  o f  t h e  e s t i m a t i o n s  a n d  

s i m u l a t i o n s  a re  re p o r te d  i n  F ig u re s  2 .9  and 2 .1 0 .  The r e s u l t s  i n d i c a t e  

a d im im u t io n  i n  t h e  f i t  o f  bo th  th e  long  and s h o r t  r a t e  e q u a t io n s  and a 

d e t e r i o r a t i o n  i n  th e  D u rb in -W atson  s t a t i s t i c  i n  t h e  long  r a t e  e q u a t io n .  

The AAPE o f  th e  s im u la t io n  f o r  th e  Long r a t e  e q u a t i o n  i s  n e a r l y  t w i c e  

t h a t  o f  th e  same s t a t i s t i c  computed o v e r  th e  sample p e r io d .  The AAPE o f  

t h e  s h o r t  r a t e  s i m u l a t i o n  i s  much w o rse  t h a n  t h e  lo n g  r a t e  w i t h  an 

average  m iss  o f  n e a r ly  18%. T h is  f i g u r e  i s  h e a v i l y  in f lu e n c e d  by severe
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FIGURE 2 .8

90 DAY TREASURY BILL EQUATION WITH DUMMY VARIABLE, THROUGH 1981

5 SEE = 0 .8747  RSQR = 0 .9122  RBARSQ = 0.8847
RHO = 0 .3 6 00  DW = 1 .280 AAPE = 14.26

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 33.186765 2 .3 8 5 .669 16.33 1 .0000
CAMK -5 2 .3 8 2 7  1 8 - 2 .3 0 -5 .6 1 1 15 .34 0 .6270
PCRG 0.127639 0 .9 8 0 .075 2 .97 3 .4383
PCRGCT-1) 0.307495 2 .9 4 0 .190 24 .12 3 .6192
LINFL 0.764876 6 .2 4 0 .6 0 4 85 .29 4 .6 199
DUM79 4.184736 3 .8 4 0 .0 7 3 3 8 .7 0 0 .1023
RTB DEPENDENT VARIABLE ---------------------  5.85401

TREASURY B ILL  EQUATION

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P * *  ★

60 2 .95 5 .17 -2 .2 3  * +
61 2 .3 8 2 .8 8 - 0 . 5 0 *  +
62 2 .7 8 3 .2 7 - 0 .4 9  *  +
63 3 .1 6 3 .11 0 .0 5  +*
64 3 .5 5 2 .5 8 0 .9 8 +  *
65 3 .9 5 3 .2 3 0 .7 2  + ★
66 4 .8 8 4 .7 6 0 .12 +*
67 4 .3 3 4 .3 2 0.01 +
68 5 .3 4 4 .3 9 0 .9 6 + *
69 6 .6 9 5.81 0 .87 + *
70 6 .4 4 5 .86 0 .5 8 + *
71 4 .3 4 4 .4 9 -0 .1 5 *+
72 4 .07 4 .8 9 -0 .8 3 *  +
73 7 .0 2 6 .2 4 0 .7 9 + *
74 7 .8 7 7 .0 3 0 .8 4 + *
75 5 .82 5 .86 -0 .0 3 +
76 5 .0 0 5 .73 - 0 .7 4 ★ +
77 5 .27 6 .6 0 -1 .34 ★ +
78 7 .2 2 7 .1 5 0 .0 8 +
79 10 .0 4 9 .6 2 0 .42
80 11.62 12.80 -1 .18
81 1 4 .0 8 13.00 1 .0 8

IS * IS + IS A-P *
2 .376

*  *  
4 .865  7 .3 5 5

+*
* +

+ *
* *

9 .844  12 .334

RTB = RATE ON TREASURY B ILLS , NEW ISSUES, 90 DAYS
CAMK = M2 /  NOMINAL GNP
PCRG = PERCENTAGE CHANGE IN REAL GNP
LINFL = THREE PERIOD MOVING AVERAGE OF PERCENTAGE CHANGE IN GNP DEFLATOR 
DUM79 = DUMMY VARIABLE : .25  IN 1979 , 1 .0  IN 1980

1 .0 0  IN 1981 , 0 ELSEWHERE
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FIGURE 2 .9

10 YEAR TREASURY BOND EQUATION ESTIMATED THROUGH 1975 
WITH DUMMY IN SIMULATION

4 SEE = 0.3041 RSQR = 0.9551 RBARSQ = 0.9387
RHO = 0.4443  DW = 1.111 AAPE = 3 .5 9

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 9.803469 1 .66 1 .766 11.77 1 .0000
CAMK -1 1 .9 5 69 1 9 -1 .23 -1 .3 5 3 6 .6 8 0 .6282
PCRG 0.039534 0 .6 6 0 .0 2 4 1 .97 3 .4353
PCRGCT-1) 0 .100545 2 .12 0 .0 7 0 18.66 3 .8 7 99
LINFL 0.772435 11 .73 0 .493 267.40 3 .5405
RTB10Y DEPENDENT VARIABLE --------------------- 5 .55250
AAPE IN TEST PERIOD = 1 3 .38
AAPE IN TEST PERIOD WITH DUMMY VARIABLE (DUM79) = 4 .93

LONG TERM INTEREST RATE: EQUATION

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P *  * *

60 4 .1 2 4 .75 -0 .6 3  *  +
61 3 .8 8 3 .9 6 -0 .0 8 +
62 3 .95 3 .9 9 -0 .0 4 +
63 4 .0 0 4 .0 0 -0 .0 0 +
64 4 .1 9 3 .97 0 .2 2 + *
65 4 .2 8 4 .23 0 .05  +
66 4 .92 4 .9 4 -0 .0 2  +
67 5.07 5 .10 -0 .0 3  +
68 5 .65 5 .4 8 0 .17  +*
69 6 .6 7 6 .23 0 .4 4  + *
70 7 .3 5 6 .6 2 0 .7 3  + *
71 6 .1 6 6 .3 7 -0 .2 1  *+
72 6.21 6 .3 9 - 0 .1 8  *+
73 6 .8 4 6 .8 4 0 .0 0  +
74 7 .5 6 7 .71 -0 .1 5  +
75 7 .9 9 8.25 -0 .2 6 *+
76 7 .61 8.07 -0 .4 6  *
77 7 .4 2 7 .9 4 - 0 .5 2  * +
78 8.41 7 .71 0 .7 0  + *
79 9 .44 9.41 0 .03 +
80 11.46 12.21 - 0 .7 8
81 13.91 12.57 1 .34

IS * IS + IS A-P *  * *
3 .880  6 .014 8 .148

RTB10Y = RATE ON 10 YEAR TREASURY BONDS
CAMK = M2 /  NOMINAL GNP

■SIMUL

*
10.282

+
+

*

12.416

PCRG
LINFL
DUM79

PERCENTAGE CHANGE IN REAL GNP 
THREE PERIOD MOVING AVERAGE OF PERCENTAGE 
DUMMY VARIABLE : .25  IN 1979 , 1 .0  IN 1980 

1 .0 0  IN 1981 , 0 ELSEWHERE

CHANGE IN GNP DEFLATOR
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90 DAY TREASURY B ILL  EQUATION ESTIMATED THROUGH 1975 
WITH DUMMY FOR SIMULATION

FIGURE 2.10

4 SEE = 0 .7465  RSQR = 0 .7972 RBARSQ = 0.7235
RHO = 0 .3 0 69  DW = 1 .386 AAPE = 12.62

VARIABLE REGRES-COEF T-VALUE IELASTICITY MEXPLAVAL MEAN
INTERCEPT 14.241332 0 .9 8 3 .015 4 .27 1 .0000
CAMK -2 3 .202499 -0 .9 7 -3 .0 8 6 4 .2 2 0.6282
PCRG 0.114671 0 .7 8 0 .083 2 .7 4 3 .4353
PCRGCT-1) 0.385403 3.31 0.317 41.23 3 .8 7 99
LINFL 0.895106 5.53 0.671 94.54 3 .5405
RTB DEPENDENT VARIABLE -  -----------------  4 .72319
AAPE IN TEST PERIOD = 26.53
AAPE IN TEST PERIOD WITH DUMMY VARIABLE (DUM79) = 17.61

TREASURY B ILL  EQUATION

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P * * *  *

60 2 .9 5 4.51 -1 .56 *  +
61 2 .3 8 2 .42 -0 .0 4 +
62 2 .7 8 2 .7 9 -0 .0 1  •
63 3 .1 6 3 .3 8 -0 .2 2 *+
64 3 .5 5 2 .90 0 .65 + *
65 3 .95 3 .6 0 0 .3 4 + *
66 4 .8 8 4 .7 9 0 .0 9 +*
67 4 .33 4 .66 -0 .3 3 *  +
68 5 .3 4 4 .40 0 .95 + *
69 6 .6 9 5 .76 0 .93 + *
70 6 .4 4 5 .5 9 0 .85 + ★
71 4 .3 4 4 .56 -0 .2 2 *+
72 4.07 5 .57 -1 .5 0 *  +
73 7 .0 2 6 .8 0 0 .22 +*
74 7 .8 7 7 .5 3 0 .35 + *
75 5 .82 6 .3 2 -0 .5 0 * +
76 5 .0 0 6 .2 6 -1 .2 7 ★ + -------------------SIMUL
77 5.27 7 .8 4 - 2 .5 8 ★ +
78 7 .2 2 7 .7 4 - 0 .5 2 *  +
79 10 .04 9 .77 0 .27 +*
80 11.62 12.93 -1 .3 1
81 1 4 .08 12.66 1 .42

IS * IS + IS A-P * ★ *  *
2 .376  4 .865 7 .3 5 5  9 .844

RTB = RATE ON TREASURY BILLS , NEW ISSUES, 90 DAYS

* + 
+

*

12.334

CAMK = M2 /  NOMINAL GNP
PCRG = PERCENTAGE CHANGE IN REAL GNP
LINFL = THREE PERIOD MOVING AVERAGE OF PERCENTAGE CHANGE IN GNP DEFLATOR 
DUM79 = DUMMY VARIABLE : .25  IN 1979, 1 .0  IN 1980

1 .0 0  IN 1981 , 0 ELSEWHERE
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o v e r - p r e d i c t i o n s  i n  th e  1976-77  p e r i o d .  I t  s h o u ld  be n o te d  t h a t  t h e  

AAPE f o r  1 9 6 0 -7 5  e s t i m a t i o n  i s  o v e r  12%, s u g g e s t i n g  t h a t  th e  s im p le  

model does no t f i t  as w e l l  f o r  th e  s h o r t  r a t e  as i t  does  f o r  t h e  lo n g  

r a t e .

G iv e n  an e q u a t i o n  t o  c a l c u la t e  th e  r a te  on lo n g e r - te rm  governm ent 

s e c u r i t i e s ,  i t  i s  p o s s ib le  t o  c a l c u la t e  th e  r a te s  on p r i v a t e  s e c u r i t i e s  

u s in g  t h e  goverm ent s e c u r i t y  r a te  as a p r im e  d e te r m in a n t .  The e q u a t io n  

t o  p r e d i c t  th e  r a t e  on Moody's AAA ra te d  s e c u r i t i e s  uses th e  c u r r e n t  and 

lagged  v a lu e  o f  t h e  1 0 - y e a r  T r e a s u r y  bond r a t e ,  t h e  c u r r e n t  r a t e  o f  

i n f l a t i o n  and t h e  r a t i o  o f  t h e  sum o f  c o r p o r a t e  p r o f i t s  and c a p i t a l  

consum ption  a l lo w a n c e s  t o  nom ina l GNP. I f  th e  te rm  t o  m a t u r i t y  o f  t h e  

tw o  t y p e s  o f  s e c u r i t i e s  w e re  i d e n t i c a l ,  t h e  e q u a t i o n  w ou ld  se rve  t o  

e x p la in  th e  movement o f  d e f a u l t  r i s k  o v e r  t i m e .  S in c e ,  h o w e v e r ,  t h e  

a v e r a g e  m a t u r i t y  on AAA ra te d  bonds i s  a p p ro x im a te ly  tw ic e  t h a t  o f  th e  

1 0 -y e a r  T re a s u ry  s e c u r i t y ,  t h e r e  a re  a s p e c ts  o f  t h e  te r m  s t r u c t u r e  as 

w e l l  as  d e f a u l t  r i s k  d i f f e r e n c e s  t o  be e x p l a i n e d .  T h u s ,  t h e  tw o  

governm ent s e c u r i t y  v a r ia b le s  p ro v id e  a t y p e  o f  te r ra  s t r u c t u r e  " b a s e "  

w h i l e  t h e  o t h e r  v a r i a b l e s  a r e  in te n d e d  t o  c a tc h  movements i n  th e  r i s k  

premium and te rm  premium. The expe c ted  s ig n  on i n f l a t i o n  can e i t h e r  be 

p o s i t i v e  o r  n e g a t i v e .  T h i s  i s  because an i n f l a t i o n  e f f e c t  i s  a l r e a d y  

in c o r p o r a te d  i n t o  th e  te n  y e a r  T re a s u ry  bond r a t e .

The c o e f f i c i e n t  on i n f l a t i o n ,  t h e n ,  r e p r e s e n t s  t h e  d i f f e r e n t i a l  

e f f e c t  o f  i n f l a t i o n  on th e  two s e c u r i t y  t y p e s .  The e xpec ted  s ig n  on th e  

i n t e r n a l  f u n d s  p r o x y ,  ( c o r p o r a t e  p r o f i t s  p l u s  c o r p o r a t e  c a p i t a l  

consum ption  a l lo w a n ce  d iv id e d  by nom ina l GNP) i s  n e g a t i v e .  T h e re  a re  

tw o  m e chan ism s  t h a t  w o u ld  e x p l a i n  t h i s  s ig n .  F i r s t ,  la rg e  v a lu e s  o f  

t h i s  r a t i o  wou ld  be an i n d i c a t i o n  t h a t  f i r m s  were d o in g  w e l l  and m ig h t
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Lead t o  a d i m i n u t i o n  o f  th e  r i s k  o f  d e f a u l t .  Second, th e  v a r i a b l e  may 

be an i n d i c a t o r  o f  a s e r ie s  o f  p o r t f o l i o  a d ju s tm e n ts .  A r i s e  i n  p r o f i t s  

o r  d e p r e c ia t io n  a l lo w a n c e s  m ig h t  cause  a r e d u c t i o n  i n  t h e  demand f o r  

e x t e r n a l  f u n d s ,  w h i c h ,  g i v e n  l e n d e r s  who have  d e f i n i t e  l e n d in g  

p r e fe r e n c e s ,  wou ld  le a d  t o  a f a l l  i n  t h e  i n t e r e s t  r a t e s  on c o r p o r a t e  

b o n d s .  The r e s u l t s  o f  e s t im a t in g  t h i s  e q u a t io n  u s in g  annua l d a ta  from  

1960 t o  1981 a re  re p o r te d  i n  F ig u re  2 .1 1 .  The e q u a t io n  f i t s  e x t r e m e l y  

w e l l ,  and t h e  p r im e  independen t v a r ia b le  i s  by f a r  th e  contemporaneous 

v a lu e  f o r  th e  1 0 -y e a r  T re a s u ry  bond r a t e .  The r a t e  o f  i n f l a t i o n  e n t e r s  

p o s i t i v e l y  and t h e  p r o x y  f o r  i n t e r n a l  fu n d s  e n t e r s  n e g a t i v e l y ,  as 

e x p e c t e d .  F ig u r e  2 .1 2  r e p o r t s  t h e  r e s u l t s  o f  e s t i m a t i n g  t h e  same 

e q u a t i o n  f ro m  1960  t o  1975 and s i m u l a t i n g  o v e r  t h e  1 9 7 6 -  81 p e r io d .  

W h ile  th e  AAPE i n  th e  t e s t  p e r io d  i s  r a t h e r  s m a l l ,  a b o u t  4 .5 % ,  a l l  o f  

th e  e r r o r s  a re  o v e r - p r e d i c t i o n s .  The c o e f f i c i e n t s  on th e  i n f l a t i o n  r a t e  

and th e  i n t e r n a l  funds  p ro xy  have changed c o n s id e ra b ly  between th e se  two 

p e r i o d s ,  wh ich  may s ig n a l  some i n s t a b i l i t y  i n  th e  e q u a t io n .  The e f f e c t  

o f  i n f l a t i o n  do u b le s  and th e  e f f e c t  o f  th e  i n t e r n a l  funds  p ro x y  t r i p l e s  

when t h e  l o n g e r  p e r i o d  i s  u s e d .  S in c e  most o f  th e  e x p la n a to r y  power 

f rom  bo th  e q u a t io n s  i s  coming f r o m  t h e  1 0 - y e a r  bond  r a t e s ,  and s in c e  

t h i s  c o e f f i c i e n t  i s  f a i r l y  s t a b l e ,  t h i s  e q u a t i o n  i s  s t i l l  p ro b a b ly  

s u i t a b le  f o r  use i n  a f o r e c a s t in g  c o n te x t .

The l a s t  e q u a t i o n  w h ic h  i s  d r i v e n  by t h e  l o n g - t e r m  g o v e rn m e n t  

s e c u r i t y  r a t e  i s  t h e  m o r tg a g e  r a t e ,  w h ic h  i s  a r a t e  used  i n  t h e  

e q u a t io n s  f o r  purchases o f  s t r u c t u r e s  i n  th e  l a r g e ,  i n t e r i n d u s t r y  m odel. 

F ig u re  2 .1 3  r e p o r ts  th e  r e s u l t s  o f  e s t im a t in g  v e ry  s im p le  e q u a t io n  u s in g  

o n ly  th e  le v e l  o f  th e  1 0 -y e a r  T re a s u ry  bond r a t e  and th e  change i n  t h a t  

r a t e  t o  e x p la in  th e  mortgage r a t e .  The r e s u l t s  a re  e x t re m e ly  good , bo th
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FIGURE 2.11

AAA BOND RATE EQUATION ESTIMATED THROUGH 1981

4 SEE - 0 .1326  RSQR == 0 .9974 RBARSQ = 0 .9968
RHO = -0 .1 4 4 7  DW = 2 .2 8 9 AAPE = 1 .3 6

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 2.726795 4 .2 5 0 .3 7 9 43.54 1 .0000
RTB10Y 0.702071 13 .0 8 0 .6 5 2 232.57 6 .6 8 5 9
RTB1OY(T-1) 0 .269406 4 .03 0 .234 39.87 6 .2505
INFL 0.097706 3 .7 3 0 .067 34.83 4 .9372
FUNDS -15 .691477 - 4 .0 4 -0 .3 3 1 39 .96 0 .1 5 19
RAAA DEPENDENT VARIABLE -  - -  -  -  - 7 .2 0 34 8

SIMPLE AAA EQUATION

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P * *  *

60 4.41 4 .6 2 - 0 .2 1 * +
61 4 .3 5 4 .3 6 -0 .0 1 +
62 4 .3 2 4 .35 -0 .0 3 +
63 4 .2 6 4 .3 3 -0 .0 7 +
64 4 .4 0 4.41 -0 .0 0 +
65 4 .4 9 4 .47 0 .0 2  +
66 5 .1 3 5 .0 8 0 .0 5  +*
67 5.51 5 .47 0 .0 3  +
68 6 .17 6 .0 4 0 .1 4 +*
69 7 .0 3 7 .1 2 - 0 .0 9 +
70 8 .04 8 .12 - 0 .0 8 *+
71 7 .3 9 7 .3 7 0.01 +
72 7 .21 6 .9 2 0 .2 9 +*
73 7 .4 4 7 .4 0 0 .0 4 +*
74 8.57 8.35 0 .2 2 +*
75 8.83 9 .03 - 0 .2 0 ★+
76 8 .43 8 .34 0 .1 0 +
77 8 .02 8 .06 - 0 .0 4 +
78 8 .72 8 .77 - 0 .0 4 +
79 9 .63 9 .8 8 -0 .2 5
80 11 .94 11.77 0 .17
81 14.17 14.22 - 0 .0 5

IS * IS + IS A-P * *  *
- 4 .2 5 9 6 .3 7 9  8.49*

RAAA = RATE ON AAA CORPORATE BONDS
RTB10Y = RATE ON TREASURY BONDS,  10 YEARS

*+
+*

*+
*

10.617
*

12.737

INFL = PERCENTAGE CHANGE IN GNP DEFLATOR 
FUNDS = (CORPORATE PROFITS + DEPRECIATION) /  GNP
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FIGURE 2.12

AAA BOND RATE EQUATION ESTIMATED THROUGH 1975

4 SEE = 0 .1185 RSQR = 0 .9950 RBARSQ = 0 .9932
RHO = -0 .1 9 0 6  DW = 2.381 AAPE = 1 .4 4

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 0.339847 0 .22 0 .056 0 .22 1 .0000
RTB10Y 0.761602 7 .0 4 0 .6 9 4 134.75 5.5525
RTB10YCM ) 0 .374638 3 .5 7 0.327 46.85 5.3237
INFL 0.038145 0.61 0 .025 1 .6 9 3 .9715
FUNDS -4 .110243 -0 .5 5 -0 .1 0 1 1 .35 0 .1502
RAAA DEPENDENT VARIABLE ---------------------  6 .09719
AAPE IN TEST PERIOD = 4 .86

SIMPLE AAA EQUATION

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P *

60 4.41 4 .55 - 0 .1 4 * +
61 4 .3 5 4 .27 0 .0 8 +
62 4 .32 4 .2 5 0 .07  +
63 4 .26 4 .2 9 -0 .0 3 +
64 4 .4 0 4 .4 4 -0 .0 3 +
65 4 .4 9 4 .57 - 0 .0 8  +
66 5 .1 3 5 .1 4 -0 .0 1
67 5.51 5 .52 -0 .0 2
68 6 .1 7 6 .0 7 0.11
69 7 .0 3 7 .1 3 -0 .1 0
70 8 .04 8 .0 9 -0 .0 5
71 7 .3 9 7 .41 -0 .0 3
72 7 .21 6 .9 5 0 .26
73 7 .4 4 7 .4 8 -0 .0 3
74 8.57 8 .37 0 .2 0
75 8.83 9 .02 - 0 .1 9
76 8.43 8 .7 4 - 0 .3 0
77 8 .02 8 .40 - 0 .3 8
78 8 .72 9 .13 -0 .4 0
79 9.63 10.33 - 0 .7 0
80 11.94 12.31 -0 .3 7
81 14.17 14 .99 -0 .8 2

IS * IS + IS A-P *

+*

+*
*+

*+ 
* +

*

•SIMUL

* +

4 .250
*

6 .535
*

8 .819
*

11.103

*
*

1 3 .388
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FIGURE 2-13

MORTGAGE RATE EQUATION ESTIMATED THROUGH 1981

2 SEE = 0 .1422  RSQR = 0 .9958  RBARSQ = 0 .9953
RHO = 0 .0302  DW = 1 .940  AAPE = 1 .35

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 1.711926 12 .30  0 .2 0 4  232.91 1 .0000
RTB10Y 0.925477 4 2 .6 8  0 .8 0 5  1006.47 7 .2 8 56
DRTB10Y -0 .139 427  -2 .1 7  -0 .0 0 9  14.61 0 .5506
RM0R1 DEPENDENT VARIABLE   8 .37778

SIMPLE MORTGAGE RATE EQUATION

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P * *

64 5 .7 8 5 .56 0 .2 2 + *
65 5 .7 4 5 .66 0 .0 8 +
66 6 .1 4 6 .1 8 - 0 .0 4  +
67 6 .3 3 6 .3 8 - 0 .0 5  +
68 6 .8 3 6 .8 6 -0 .0 3  *+
69 7 .6 6 7 .7 4 - 0 . 0 8 +
70 8.27 8 .42 - 0 .1 5 *+
71 7 .5 9 7 .5 8 0.01 +
72 7 .4 5 7 .4 5 -0 .0 0 +
73 7 .7 8 7 .9 5 -0 .1 7 +
74 8 .72 8.61 0.11 +*
75 8.75 9 .05 - 0 .3 0 *+
76 8 .76 8.81 - 0 .0 5 +
77 8 .80 8.61 0 .1 9 +*
78 9 .3 0 9 .3 6 - 0 .0 6
79 1 0 .4 8 1 0 .3 0 0 .1 8
80 12.25 12 .04 0.21
81 14.17 14 .24 -0 .0 7

IS * IS + IS A-P * *
5 .563  7 .4 1 0  9 .257  1 1 .104  12.951 

RM0R1 = RATE ON CONVENTIONAL FIRST MORTGAGES ON NEW HOMES 
RTB10Y = RATE ON TREASURY BONDS, 10 YEARS 
DRTB10Y = FIRST DIFFERENCE IN RTB10Y
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i n  t e r m s  o f  t h e  f i t  o f  t h e  e q u a t i o n  and s t a b i l i t y  o f  th e  p a ra m e te rs .  

T h is  second p o in t  was shown when th e  e q u a t io n  was run  from  1964 t o  1975 

and s im u la t e d  t h r o u g h  1981. The r e s u l t s  o f  t h i s  e x e r c is e  a re  re p o r te d  

i n  F ig u re  2 .1 4 .  The c o e f f i c i e n t s  changed v e r y  l i t t l e  b e tw e e n  t h e  tw o  

r e g r e s s i o n s  on d i f f e r e n t  s a m p le  p e r i o d s ,  and th e  f i t  h a r d ly  changed. 

A lth o u g h  s e v e ra l  o th e r  s p e c i f i c a t i o n s  w e re  t r i e d ,  none f i t  o r  was as 

s t a b l e  as t h e  s im p le  e q u a t i o n  re p o r te d  h e re .  The s im u la t io n  o v e r  th e  

1976 t o  1981 p e r io d  i s  c h a r a c te r iz e d  by an AAPE o f  about 3% a l th o u g h  a l l  

o f  th e  e r r o r s  a re  u n d e r - p r e d i c t i o n s .

The f i n a l  r a t e  t h a t  i s  c a lc u la te d  by t h i s  s im p le  model i s  t h e  r a t e  

on  f o u r - s i x  m o n th  p r im e  c o m m e r c ia l  p a p e r .  The e q u a t i o n  used  t o  

c a l c u la t e  t h i s  r a te  lo o k s  v e ry  much l i k e  th e  e q u a t io n  used t o  t r a n s l a t e  

t h e  T r e a s u r y  bond r a te  i n t o  th e  c o rp o r a te  bond r a t e .  The s p e c i f i c a t i o n  

uses th e  c u r r e n t  and o n e -y e a r  la g g e d  T r e a s u r y  b i l l  r a t e ,  t h e  c u r r e n t  

r a t e  o f  i n f l a t i o n  and t h e  i n t e r n a l  fu n d s  p r o x y ,  f o r  r e a s o n s  s ta te d  

above . F ig u r e s  2 .1 5  and 2 .1 6  r e p o r t  t h e  r e s u l t s  o f  e s t i m a t i n g  t h e  

e q u a t i o n  f i r s t  f ro m  1960 t o  1981 and t h e n  f r o m  1960 t o  1975 w i th  a 

s im u la t io n  o v e r  th e  1976 t o  1981 p e r io d .  Both e q u a t io n s  f i t  v e r y  w e l l  

and show no s ig n  o f  s e r i a l  c o r r e l a t i o n .  The p a t t e r n  o f  th e  sw ings and 

r e l a t i v e  s iz e s  o f  th e  c o e f f i c i e n t s  a re  s i m i l a r  i n  bo th  e q u a t io n s  e x c e p t  

f o r  t h e  r a t e  o f  i n f l a t i o n ,  w h ic h  i s  n e g a t iv e  and i n s i g n i f i c a n t  i n  th e  

s h o r te r  sample and p o s i t i v e  and s i g n i f i c a n t  i n  th e  l o n g e r  s a m p le .  The 

s im u la te d  p a th  o f  th e  com m erc ia l paper r a t e  i s  q u i t e  c lo s e  t o  th e  a c tu a l  

p a th  o f  t h e  com m erc ia l paper r a t e  f o r  th e  1976-1979 p e r io d  b u t  d iv e rg e s  

by p r o g r e s s iv e ly  la r g e r  amounts i n  1980 and 1981. Leav ing  o u t  t h e  1980 

and 1981 m is s e s  and r e c a l c u l a t i n g  th e  AAPE r e s u l t s  i n  an average  e r r o r  

o f  4.83% r a t h e r  th a n  th e  n e a r ly  9% e r r o r  f o r  th e  who le  p e r io d .
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Model s im u la t io n s

T o g e t h e r  t h e s e  s i x  e q u a t i o n s  c o m p r is e  a v e ry  s m a l l  model o f  th e  

m oneta ry  s e c to r  w h ich  meets th e  tw o  re q u ire m e n ts  s ta te d  a t  th e  b e g in n in g  

o f  t h i s  c h a p te r .  F ig u re  2 .1 7  summarizes how t h e  e q u a t i o n s  a r e  l i n k e d  

t o g e t h e r .  I n  an a t t e m p t  t o  a s c e r t a i n  how w e l l  t h i s  s m a l l  model can 

fo r e c a s t  i n t e r e s t  r a t e s ,  tw o  t y p e s  o f  s i m u l a t i o n s  w e re  r u n .  The tw o  

s i m u l a t i o n s  d i f f e r  i n  t h e  use o f  d i f f e r e n t  t im e  h o r i z o n s  used  t o  

e s t i m a t e  t h e  p a r a m e te r s  o f  t h e  e q u a t i o n s .  I n  t h e  f i r s t  c a s e ,  t h e  

p a r a m e te r s  a r e  f ro m  t h e  e s t i m a t i o n  done t h r o u g h  1 9 8 1 ,  w h i l e  i n  th e  

second case th e  pa ram e te rs  a re  f rom  e s t im a t io n s  done t h r o u g h  1 9 7 5 .  I n  

b o th  c a s e s  a l l  v a r i a b l e s  excep t M2 and th e  i n t e r e s t  r a te s  a re  ta k e n  t o  

t o  have t h e i r  a c t u a l  v a l u e s .  The AAPEs f r o m  th e s e  s i m u l a t i o n s  a r e  

r e p o r t e d  i n  T a b l e s  2 .2  and 2 . 3 .  I n  T a b le  2 . 2 ,  t h e  AAPE f ro m  t h e  

e s t i m a t i o n  t h r o u g h  1981 i s  p r e s e n t e d  a lo n g  w i t h  t h e  AAPE f o r  t h e  

s i m u l a t i o n  u s in g  th e  e s t im a te d  p a ra m e te rs .  I n  T a b le  2 .3  f o u r  AAPEs a re  

p re s e n te d .  These a re :  th e  AAPE from  e s t im a t in g  t h e  e q u a t i o n s  t h r o u g h  

1 9 7 5 ,  t h e  AAPE f ro m  t h e  s i n g l e  e q u a t io n  o u t -o f - s a m p le  s im u la t io n  from  

1 9 7 6 - 8 1 ,  t h e  AAPE f ro m  t h e  f u l l - m o d e l  s i m u l a t i o n  u s i n g  e s t i m a t e d  

p a r a m e te r s  f rom  th e  e s t im a t io n s  done th ro u g h  1975 and th e  AAPE from  th e  

f u l l  model s im u la t io n  f o r  th e  1976-81 p e r io d .  I t  s h o u ld  be n o te d  t h a t  

f o r  a l l  o f  t h e  s im u la t i o n s  l i s t e d  i n  T a b le  2 .3  th e  v a lu e s  o f  th e  dummy 

v a r ia b le  in c lu d e d  i n  th e  10 ye a r  bond and 90 day b i l l  e q u a t io n  f ro m  t h e  

e s t i m a t i o n  done t h r o u g h  1981 w ere  added t o  t h o s e  tw o  i n t e r e s t  r a t e  

s e r ie s .  To d e a l  w i th  th e  s im u l t a n e i t y  o f  t h e  b i l l  r a t e  and t h e  money 

m u l t i p l i e r ,  t h e  e q u a t io n s  used t o  p r e d ic t  them were s o lv e d  i t e r a t i v e l y  

u n t i l  convergence was reached . I t  was d is c o v e re d  t h a t  a f t e r  t h e  se con d
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FIGURE 2.14

MORTGAGE RATE EQUATION ESTIMATED THROUGH 1975

2 SEE = 
RHO = 

VARIABLE 
INTERCEPT 
RTB10Y 
DRTB10Y 
RMOR1

0 .1042  RSQR 
-0 .2 8 3 0  DW 

REGRES-COEF 
2.085572 
0.859711 

-0 .163213

= 0 .9906  RBARSQ = 0 .9886 
= 2 .5 6 6  AAPE = 0 .9 7  
T-VALUE ELASTICITY MEXPLAVAL 

1 2 .1 9  0 .2 8 8  318 .40  
30 .3 2  0 .7 2 0  915.51 
- 2 .5 6  -0 .0 0 7  31.41

DEPENDENT VARIABLE ---------------------

MEAN 
1.0000 
6 .0742  
0 .3325 
7 .25333

AAPE IN TEST PERIOD = 3 .1 2

SIMPLE MORTGAGE RATE IEQUATION

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P * *

64 5 .7 8 5 .6 6 0 .12+
65 5 .7 4 5 .75 -0 .0 1  +
66 6 .1 4 6 .21 -0 .0 7  *+
67 6 .3 3 6 .4 2 - 0 . 0 9  *+
68 6 .8 3 6 .85 - 0 .0 2  +
69 7 .6 6 7 .6 5 0.01 +
70 8.27 8 .2 9 - 0 .0 2 +
71 7 .5 9 7 .5 8 0.01 +
72 7 .4 5 7 .4 2 0 .03 +
73 7 .7 8 7 .8 6 - 0 .0 8 *+
74 8 .72 8.47 0 .2 5 +*
75 8 .75 8 .88 -0 .1 3 +
76 8 .76 8 .73 0 .0 3 +*
77 8 .80 8 .4 8 0 .3 2 + *
78 9 .30 9 .1 6 0 .1 4
79 1 0 .4 8 10.03 0 .45
80 12.25 11.61 0 .6 4
81 14.17 13 .64 0 .5 3

IS * IS + IS A-P * *

■SIMUL

+*
+ *

* * 
5.657 7 .4 6 8  9 .27 9  11.091 

RM0R1 = RATE ON CONVENTIONAL FIRST MORTGAGES ON NEW HOMES 
RTB10Y = RATE ON TREASURY BONDS, 10 YEARS 
DRTB10Y = FIRST DIFFERENCE IN RTB10Y

*
12.902
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FIGURE 2-15

COMMERCIAL PAPER EQUATION ESTIMATED THROUGH 1981

4 SEE = 0 .3 0 19  RSQR = 0 .9904 RBARSQ = 0.9882
RHO = -0 .0 3 7 9  DW = 2 .076 AAPE = 3 .7 5

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 4.212018 2 .5 6 0 .6 3 9 17 .73 1 .0000
RTB 1.105438 16 .60 0.981 314 .80 5.8540
RTB(T-1) -0 .2 0 2 2 9 9 - 2 .0 9 -0 .1 6 5 12.07 5.3693
INFL 0.097717 1 .6 9 0 .0 7 3 8.11 4 .9372
FUNDS -22.931391 - 2 .2 2 -0 .5 2 8 13.57 0 .1519
RCP DEPENDENT VARIABLE ---------------------  6 .59613

SIMPLE COMMERCIAL PAPER EQUATION

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P * * *

60 3 .85 3 .5 4 0.31 +*
61 2 .9 6 2 .9 9 -0 .0 4 +
62 3 .2 6 3 .5 2 -0 .2 5  *+
63 3 .5 6 3 .7 5 - 0 .1 9  ★+
64 3 .9 6 4.01 - 0 .0 5  *+
65 4 .3 8 4 .27 0.11 +
66 5 .55 5 .37 0 .17 +*
67 5.11 4 .7 5 0 .3 6 + *
68 5 .90 6 .0 9 - 0 .1 9 *+
69 7 .8 3 7 .6 4 0 .1 9 +
70 7 .7 1 7 .4 5 0 .26 +*
71 5.11 5 .06 0 .0 5 +
72 4 .7 3 4 .9 8 -0 .2 5 *+
73 8 .15 8 .27 -0 .1 1 +
74 9 .84 8 .86 0 .97
75 6 .3 2 6 .6 8 -0 .3 6 *+
76 5 .34 5 .56 - 0 .2 2 *+
77 5.61 5 .95 -0 .3 3 *+
78 7 .9 9 8 .0 8 - 0 .0 8 +
79 10.91 10.93 -0 .0 1
80 12 .2 9 12 .35 -0 .0 6
81 14.76 15.02 -0 .2 6

IS * IS + IS A-P * * *
2 .957  5 .523  8 .090  10.657 13 .224  

RCP = RATE ON PRIME COMMERCIAL PAPER, 4 -6  MONTHS 
RTB = RATE ON TREASURY B ILLS , 90 DAYS, NEW ISSUES 
INFL = PERCENTAGE CHANGE IN GNP DEFLATOR 
FUNDS = (CORPORATE PROFITS + DEPRECIATION) /  GNP
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FIGURE 2.16

COMMERCIAL PAPER EQUATION ESTIMATED THROUGH 1975

4 SEE = 0 .2 5 09  RSQR = 0.9841 RBARSQ = 0.9783
RHO = -0 .0 6 3 0  DW = 2 .126 AAPE = 3.21

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 1.581310 0 .9 0 0.287 3 .6 5 1 .0000
RTB 1.267754 13.75 1 .086 326 .47 4 .7232
RTB(T-1) 0 .012439 0.11 0 .010 0 .0 5 4 .5725
INFL -0 .07 6 1 7 6 -0 .8 2 -0 .0 5 5 3 .0 2 3 .9715
FUNDS -12 .0 53867 - 1 .1 4 -0 .3 2 8 5 .7 0 0.1502
RCP DEPENDENT VARIABLE ---------------------  5.51281
AAPE IN TEST PERIOD = 9 .0 8

SIMPLE COMMERCIAL PAPER EQUATION

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P *  * *

60 3 .85 3 .4 5 0 .4 0  +*
61 2 .9 6 2.81 0 .1 5 +
62 3 .2 6 3 .17 0 .0 9  +
63 3 .5 6 3 .6 4 - 0 .0 9  +
64 3 .9 6 4 .1 0 - 0 .1 3  *+
65 4 .3 8 4 .47 - 0 .0 8  +
66 5.55 5 .6 0 - 0 .0 6  *+
67 5.11 5 .0 4 0 .07  +
68 5 .90 6 .1 9 - 0 .2 9  *+
69 7 .8 3 7 .9 5 -0 .1 2 +
70 7 .71 7 .8 2 - 0 .1 0 +
71 5.11 5 .13 - 0 .0 2  +
72 4 .73 4 .77 - 0 .0 4  +
73 8.15 8 .2 9 - 0 .1 4 +
74 9 .84 9 .1 5 0 .6 9 + ★
75 6 .3 2 6 .6 4 - 0 .3 2  *+
76 5 .3 4 5 .77 -0 .4 2  *+  — --------------SIMUL
77 5.61 5 .96 -0 .3 5  *+
78 7 .9 9 8 .27 -0 .2 7 +
79 10.91 1 1 .7 8 -0 .8 7 *
80 12 .29 1 3 .8 8 - 1 .5 9
81 14.76 17.13 - 2 .3 8

IS * IS + IS A-P *  ★ *
2 .807  5 .855  8 .903  11.951 14 .999  

RCP = RATE ON PRIME COMMERCIAL PAPER, 4 -6  MONTHS 
RTB = RATE ON TREASURY B ILLS , 90 DAYS, NEW ISSUES 
INFL = PERCENTAGE CHANGE IN GNP DEFLATOR 
FUNDS = (CORPORATE PROFITS + DEPRECIATION) /  GNP
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FIGURE 2.17

H ie ra rc h y  o f  e q u a t io n s  i n  th e  m oneta ry  sub-model

----------- Money m u l t i p l i e r -------------------------------------------------
I I I
I I I
I I I

10 ye a r  T re a s u ry  bonds 90 day T re a s u ry  b i l l s --------
I I I
I I I
I I I

AAA c o rp o r a te  bonds Mortgage r a te  4 -6  month com m erc ia l paper
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iteration, there was

no  a p p r e c i a b l e  c h a n g e  i n  t h e  s o l u t i o n  v a l u e s .  T h us  f o r  t h e s e  

s im u la t io n s  as w e l l  as i n  th e  f o r e c a s t s  p re s e n te d  l a t e r ,  t h e  i t e r a t i v e  

p ro ce d u re  lo o ps  th ro u g h  th e  e q u a t io n s  t w ic e .

T h e s e  s i m u l a t i o n s  p e r f o r m  a t  l e a s t  t h r e e  u s e f u l  d i a g n o s t i c  

p u rp o se s .  F i r s t ,  s in c e  th e  b i l l  r a t e  depends  on t h e  money m u l t i p l i e r  

and v i c e - v e r s a ,  i t  i s  p o s s ib le  t h a t  th e  two e q u a t io n s  w o rk in g  i n  c o n c e r t  

c o u ld  p ro d u c e  some u n r e a s o n a b le  r e s u l t s .  Note t h a t  th e  s ig n s  o f  th e  

c o e f f i c i e n t s  on th e s e  tw o endogenous v a r ia b le s  p re c lu d e  th e  p o s s i b i l i t y  

o f  e i t h e r  e q u a t i o n  e x p l o d in g  t o  some n o n s e n s ic a l  s o l u t i o n .  C o n s id e r ,  

f o r  exam ple , what happens when t h e r e  i s  an u n u s u a l l y  l a r g e ,  p o s i t i v e  

s i m u l a t i o n  m is s  i n  t h e  90 day  b i l l  e q u a t io n .  The e f f e c t  on th e  money 

m u l t i p l i e r  e q u a t io n  i s  t o  i n c r e a s e  t h e  m u l t i p l i e r ,  w h ic h  f o r  a f i x e d  

n o n - b o r r o w e d  base  le a d s  t o  an i n c r e a s e  i n  M2. T h i s  l e a d s ,  f o r  an 

exogenous le v e l  o f  nom ina l GNP, t o  an i n c r e a s e  i n  t h e  M2 t o  GNP r a t i o  

and causes a decrease  i n  th e  s im u la te d  b i l l  r a t e ,  o f f s e t t i n g  some o f  th e  

o r i g i n a l  s i m u l a t i o n  m is s .  W h i le  th e  te n d e n c ie s  o f  th e  e q u a t io n s  seem 

re a s o n a b le ,  w he the r th e  e q u a t io n  p roduces r e s u l t s  t h a t  a re  e c o n o m ic a l l y  

s e n s ib le  depends on th e  p a r t i c u l a r  pa ram e te r  e s t im a te s .

The se con d  and t h i r d  u s e f u l  d i a g n o s t i c  p u rp o s e  s e rv e d  by the se  

s im u la t io n s  a re  i n t e r t w in e d .  A model which c o n s i s t e n t l y  u n d e r - p r e d i c t s  

o r  o v e r - p r e d i c t s  i s  p ro b a b ly  no t  a good f o r e c a s t in g  t o o l .  N e i t h e r  i s  a 

model wh ich  te n d s  t o  accum u la te  e r r o r s  as th e  fo r e c a s t  le n g th e n s .  S ince 

none o f  t h e  s i n g l e  e q u a t i o n s  e x h i b i t  a l a r g e  a m o u n t  o f  s e r i a l  

c o r r e l a t i o n ,  i t  i s  n o t  l i k e l y  t h a t  t h e  m ode l w i l l  g e n e ra te  s e r i a l l y  

c o r r e la t e d  m is s e s .  F u r t h e r ,  s in c e  th e  m ode l has v e r y  l i t t l e  "m e m o ry "
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f o r  endogenous v a r i a b l e s ,  th e  l i k e l i h o o d  o f  a c c u m u la t in g  e r r o r s  i s  a ls o  

s m a l l .  The s im u la t io n s  i n v e s t i g a t e  th e s e  p o s s i b i l i t i e s .

The r e s u l t s  i n  T a b le  2 .2  a r e  g e n e r a l l y  q u i t e  a p p e a l i n g .  T h e  

s i m u l a t i o n  AAPE f o r  t h e  money m u l t i p l i e r  e q u a t i o n  i s  lo w e r  th a n  th e  

e s t im a t io n  AAPE, a p a t t e r n  w h ic h  i s  r e p e a te d  i n  t h e  90 d ay  b i l l  r a t e  

e q u a t i o n .  T h i s  r e d u c t i o n  i s  d u e  t o  t h e  s u b s t i t u t i o n  o f  t h e  

m o d e l - g e n e r a t e d  v a lu e s  f o r  M2 i n t o  t h e  b i l l  r a t e  e q u a t i o n  and t h e  

m o d e l - g e n e r a t e d  b i l l  r a t e  i n t o  t h e  money m u l t i p l i e r  e q u a t i o n .  The 

in c re a s e s  i n  AAPEs f o r  th e  o th e r  s e r ie s  a re  v e ry  moderate  e xcep t f o r  th e  

com m erc ia l paper s e r ie s .  The in c re a s e  i n  AAPE f o r  t h i s  s e r ie s  r e f l e c t s  

t h e  v a r i a b i l i t y  o f  t h e  90 d ay  b i l l  r a t e .  None o f  t h e  s i m u l a t i o n s  

d i s p la y  e i t h e r  c o n s is te n t  o v e r  o r  u n d e r - p r e d i c t i o n s .

Much th e  same r e s u l t s  a re  d is p la y e d  i n  T a b le  2 .3  as T a b le  2 . 2 .  The 

s u b s t i t u t i o n  o f  m o d e l - g e n e r a te d  v a lu e s  i n t o  t h e  e q u a t i o n s  t e n d s  t o

i n c r e a s e  t h e  AAPEs o n l y  s l i g h t l y .  F o r t h e  m u l t i p l i e r  and b i l l  r a t e
!

e q u a t io n s ,  th e  AAPEs o f  th e  s im u la t io n  w e re  lo w e r  t h a t  t h e  AAPEs f ro m  

t h e  e s t i m a t i o n .  Co lum ns tw o  and f o u r  a r e  p a r t i c u l a r l y  i n t e r e s t i n g .  

Column tw o shows th e  o u t -o f - s a m p le  s im u la t io n  w i t h  p re d e te rm in e d  v a lu e s  

o f  t h e  endogenous v a r ia b le s  s u b s t i t u t e d  i n  th e  r i g h t - h a n d - s id e  o ve r  th e  

1 9 7 6 -8 1  p e r i o d .  Column f o u r  sh o w s  t h e  r e s u l t s  o f  s u b s t i t u t i n g  

m o d e l - g e n e r a t e d  v a lu e s  f o r  t h e  endogenous v a r i a b l e s .  Sm all in c re a s e s  

a re  shown i n  a l l  e q u a t io n s  bu t one: th e  com m erc ia l paper e q u a t io n .  The 

la r g e  in c re a s e  f o r  t h i s  e q u a t io n  r e f l e c t s  t h e  h i g h l y  v a r i a b l e  90 day  

b i l l  r a t e .  I n  g e n e r a l ,  t h e  p e rce n ta g e  e r r o r s  i n  th e  e q u a t io n s  a re  i n  

t h e  s i x  p e r c e n t  r a n g e ,  e x c e p t  f o r  t h e  90 d a y  b i l l  r a t e  and  t h e  

c o m m e r c i a l  p a p e r  r a t e .  T h i s  r e s u l t  t e n d s  t o  le n d  s u p p o r t  t o  t h e  

s p e c i f i c a t i o n s  deve loped  e a r l i e r  i n  t h i s  c h a p te r .  None o f  th e  e q u a t io n s
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USSJLJUL

Average A b s o lu te  Percen tage  E r r o r s ,  E s t im a t io n  and S im u la t io n  th ro u g h  1981
u s in g  e s t im a te s  from  1960-81

E s t im a t io n  S im u la t io n

Money M u l t i p l i e r  2 .21 2.01

10 ye a r  T re a s u ry  bonds 5 .12  6 .4 9

90 day T re a s u ry  b i l l s  14 .26  11.31

AAA c o rp o r a te  bonds 1 .3 6  3 .87

Commercial paper 3 .7 5  12.17

M ortgages 1 .35  3 .5 3

IA B LE JU 3

Average A b s o lu te  P ercen tage  E r r o r s :  E s t im a t io n s ,  S in g le  e q u a t io n ,  and 
F u l l  model s im u la t io n s  u s in g  p a ram e te rs  from  e s t im a t io n s  1960-75

E s t im a t io n  S in g le  e q u a t io n  Model Model
1960-75 1 976-81 1960-75 1 976-81

Money M u l t i p l i e r 2 .3 5 2 .2 8 2 .0 9 2 .7 3

10 y e a r  T re a s .  bonds 3 .5 9 4 .93 4 .25 5 .52

90 day T re a s .  b i l l s 12 .62 17.61 9 .8 8 17.95

AAA c o rp o r a te  bonds 1 .4 4 4 .86 3 .3 5 4 .9 4

Commercial paper 3 .97 9 .0 8 11 .12 25.03

M ortgages .97 3 .1 2 2 .7 0 3 .6 4
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d is p la y  c o n s is te n t  f o r e c a s t  e r r o r s  i n  e i t h e r  d i r e c t i o n .

B e fo r e  c o n c lu d in g  t h i s  c h a p t e r ,  i t  i s  u s e f u l  t o  s u m m a r iz e  t h e  

r e s p o n s e  o f  t h e  m ode l t o  c h a n g e s  i n  t h e  p o l i c y  v a r i a b l e s .  These  

responses  a re  re p o r te d  i n  T a b le  2 . 4 ,  w h ich  shows th e  im pact e l a s t i c i t i e s  

o f  i n t e r e s t  r a t e s  and t h e  money m u l t i p l i e r  t o  c h a n g e s  i n  r e s e r v e  

r e q u i r e m e n t s  and t h e  n o n -b o r ro w e d  r e s e r v e  b a s e .  These  e f f e c t s  a re  

s im p ly  c a lc u la t e d  from  th e  e l a s t i c i t i e s  shown i n  t h e  v a r i o u s  e q u a t i o n  

l i s t i n g s .

TABLE 2 . 4

E f f e c t  on endogenous v a r ia b le s  o f  10% changes i n  Fed p o l i c y  v a r ia b le s

10% decrease  i n  10% in c re a s e  i n
re s e rv e  re q u ire m e n ts  nonborrowed base

Money m u l t i p l i e r  2.21%

10 ye a r  T re a s .  bonds -  5.61% -25.36%

90 day T re a s .  b i l l s  -12.40% -56.11%

Commercial paper -12.15% -55.04%

AAA c o rp o r a te  bonds -3.66% -24.88%

M ortgages -4.52% -20.41%

C2D£iySi2D

The p u rp o s e  o f  t h i s  c h a p t e r  has been  t o  p r e s e n t  t h e  prob lem  o f  

m o n e ta ry  p o l i c y  m o d e l l i n g ,  t o  b r i e f l y  d i s c u s s  a p p r o a c h e s  t a k e n  

p r e v i o u s l y  t o  t h e  p ro b le m  and t o  d e ve lo p  a s m a l l  m onetary  model wh ich  

w i l l  be in c o r p o r a te d  i n t o  a la r g e r  f o r e c a s t in g  m ode l.  The p a ram ete rs  o f  

th e  m ode l,  some o f  i t s  s im u la t io n  p r o p e r t i e s ,  and t h e  re s p o n s e  o f  t h e
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m o d e l  t o  p o l i c y  ch an g es  a r e  p r e s e n t e d .  The n e x t  c h a p t e r  b r i e f l y  

o u t l i n e s  t h e  l a r g e r  m o d e l  a nd  d i s c u s s e s  m o d i f i c a t i o n s  made t o  

in c o r p o r a te  th e  m onetary  sub -m ode l.
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ENDNOTES

See Scadding *C15>.

See Cooper -C3>, DeLeeuw <4> , and H e n d e rs h o t t  -C6>.

See H e n d e rs h o t t  *C6> and Backus e t .  a l . ,  -C1>.

T h is  i s  th e  key is s u e  f o r  someone i n t e r e s t e d  i n  f o r e c a s t i n g  
i n t e r e s t  r a t e s .  For someone i n t e r e s t e d  i n  th e  e f f e c t s  o f  a 
p a r t i c u l a r  p o l i c y  on th e  volume o f  a p a r t i c u l a r  i n s t r u m e n t ,  say 
o f  GNMA in s t ru m e n ts  on m ortgage c r e d i t ,  t h e  f l o w - o f - f u n d s  model 
i s  th e  c le a r  c h o ic e .

See H e n d e rs h o t t  and O r lando  -C7>.

Of course  t h i s  p rob lem  i s  n o t  c o n f in e d  t o  bank re s e rv e s  m ode ls . 
F lo w -o f - fu n d s  models may be more s u b je c t  t o  pa ram ete r  
i n s t a b i l i t y  due t o  th e  d e t a i l  a t  w h ich  th e se  models a re  
e s t im a te d .

See Judd and Scadding C IO }.

L a r k in s  *C13>, p . 4 3 .

For a b r i e f  y e t  com prehensive  accoun t o f  th e s e  f i n a n c i a l  
in n o v a t io n s ,  see L a r k in s  -C13>.

Samples o f  th e se  e q u a t io n s  can be fou n d  i n  H e n d e rs h o t t  -C6>, 
DeLeeuw <4> , Cooper *C5>, and Lombra and Kaufman -C13>.

Lombra and Kaufman <13>.

Data a re  from  th e  Fede ra l Reserve B oa rd . "R ev ised  Money 
S tock  D a ta " ,  March 1982 and June 1982 . A ls o  "R ese rves  o f  
D e p o s i to ry  I n s t i t u t i o n s " ,  re v is e d  March 1982 .

F e ld s te in  and E c k s te in  { 5 } .



1 4 .  Shi H e r  -C16>.

1 5 .  T h is  s e c t io n  draws h e a v i l y  from Humphrey -C8> and R u t le d g e  *C14>•

1 6 .  See Summers -C17>.

1 7 .  Summers -C17>, p .  2 09 .

1 8 .  Johnson -C9>, p .  2 2 .

1 9 .  Johnson -C9>, p .  2 .

2 0 .  B ru n n e r ,  quoted i n  <18> , p .  217 .

2 1 .  K e l l n e r  <12>, p .  2 .
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APPENDIX

I n  t h e  e q u a t i o n  L i s t i n g s  p r e s e n t e d  a s  p a r t  o f  c h a p t e r  2 ,  a 

s t a t i s t i c  i s  p r e s e n t e d  f o r  each  in d e p e n d e n t  v a r i a b l e  i n  th e  e q u a t io n  

t h a t  may be u n f a m i l i a r  t o  m ost e c o n o m is t s .  The s t a t i s t i c  i s  named 

MEXPLAVAL f o r  M a rg in a l  l a c i g n a t o r y  Val,ue and i t  measures th e  p e rcen tag e  

change i n  th e  s ta n d a rd  e r r o r  o f  t h e  e s t i m a t e  t h a t  w o u ld  o c c u r  i f  t h e  

v a lu e  o f  th e  c o e f f i c i e n t  o f  th e  v a r ia b l e  i n  q u e s t io n  were r e s t r i c t e d  t o

0 ( l e f t  o u t  o f  th e  r e g re s s io n  e q u a t i o n ) .  L ik e  s t a n d a r d i z e d  r e g r e s s i o n  

c o e f f i c i e n t s  ( b e ta  c o e f f i c i e n t s ) ,  MEXPLAVAL a l l o w s  f o r  r a n k in g  th e  

in d e p e n d e n t  v a r i a b l e s  i n  t e r m s  o f  t h e i r  c o n t r i b u t i o n  t o  e x p l a i n i n g  

m o v e m e n ts  i n  t h e  d e p e n d e n t  v a r i a b l e .  MEXPLAVAL, h o w e v e r ,  has t h e  

a d d i t i o n a l  a d v a n ta g e  o f  r e l a t i n g  t h e  r e l a t i v e  i m p o r t a n c e  o f  t h e  

in d e p e n d e n t  v a r i a b l e s  d i r e c t l y  t o  a measure o f  th e  g o o d n e s s - o f - f i t  o f  

t h e  r e g r e s s i o n .  N o te  t h a t  t h e r e  a r e  no  a s s u m p t i o n s  a b o u t  t h e  

d i s t r i b u t i o n  o f  t h e  e r r o r  te r m  i n  t h e  r e g r e s s i o n  n e c e s s a r y  f o r  th e  

c a l c u l a t i o n  and i n t e r p r e t a t i o n  o f  MEXPLAVAL. The p u rp o s e  o f  t h i s  

a p p e n d ix  i s  t o  show t h a t  MEXPLAVAL i s  c l o s e l y  r e la t e d  t o  a s t a t i s t i c  

t h a t  most e con o m is ts  a re  f a m i l i a r  w i t h ,  th e  F s t a t i s t i c .

I f  th e  r e g re s s io n  model i s  Y = XB + u ,  th e n  MEXPLAVAL, d e n o te d  M, 

can be w r i t t e n  as

(1 )  M = ( ( 1 . 0  + B .2/ ( X . ' X . ) “ 1 ESS ) #5 -  1 .0 )1 0 0 .I l l  u

where

B. = e s t im a te d  c o e f f i c i e n t  o f  th e  i t h  v a r ia b le
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( X . j 'X . )  = i t h  e lem ent on th e  p r i n c i p a l  d ia g o n a l  o f  th e  

(X 'X ) " ^  m a t r ix

ESSu = e r r o r  sum o f  squares  from  th e  re g re s s io n  model w i t h  B. 

n o t  r e s t r i c t e d  t o  0 .

MEXPLAVAL i s  c l o s e l y  r e la t e d  t o  th e  s t a t i s t i c  used t o  t e s t  l i n e a r  

r e s t r i c t i o n s  on a re g re s s io n  m ode l.  I f  t h e  r e g re s s io n  model i s

(2 ) Y = XB + u s u b je c t  t o  RB = r  

th e  v a r ia b l e

(3 )  F = ( r  -  RB) , <R(X,X ) " 1 R, ) " 1 < r  -  RB) /  m

ESS /  T -  k u

where
m = number o f  r e s t r i c t i o n s  

k = number o f  e s t im a te d  p a ram e te rs  

T = number o f  o b s e rv a t io n s  

B = e s t im a te d  pa ram e te rs  

i s  g e n e r a l l y  used . The s t a t i s t i c  i s  d i s t r i b u t e d  Fm

To t e s t  a r e s t r i c t i o n  on th e  i t h  pa ram ete r o n l y ,  r  = 0 ,  R i s  a row 

v e c t o r  o f  l e n g t h  k c o n s i s t i n g  o f  a l l  z e ro s  e xcep t f o r  a 1 as th e  i t h  

e le m e n t .  T h is  reduces th e  s t a t i s t i c  i n  (3 )  t o

(4 ) F = B ^ / C X . - 'X . ) " 1

ESS /  T -  k u

I t  i s  p o s s ib le  t o  v iew  th e  above s t a t i s t i c  i n  a s l i g h t l y  d i f f e r e n t  

way. From P r o p o s i t io n  16 i n  S ch m id t ,  page 2 8 .

-1
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w h ich  im p l i e s  t h a t

(6 )  B .2 / ( X . ' X 4) -1 = ESS. -  ESS.I l l  P U

Now ( 5 )  l o o k s  v e r y  much l i k e  a p e r c e n ta g e  d i f f e r e n c e  o f  t h e  

r e s t r i c t e d  model e r r o r  sum o f  squares  from  th e  e r r o r  sum o f  s q u a re s  o f  

t h e  u n r e s t r i c t e d  m odel- E l im in a t in g  th e  d i v i s i o n  by T -  k i n  (5 ) t u r n s  

i t  i n t o  a p e rcen tag e  d i f f e r e n c e .

(7 )  (ESS -  ESS ) /  ESSr  u u

To t r a n s fo rm  (7 )  i n t o  a p e rcen tag e  change  o f  t h e  s t a n d a r d  e r r o r s  

r a t h e r  th a n  th e  sum o f  sq u a re s ,  add 1 .0  t o  (7 ) t o  g e t  ( 8 ) .

(8 )  ESS -  ESS +r  n , u | . | | |

ESSu

w h ich  le a ves  ( 9 ) .

(9 )  ESSr

ess" ’u

A t t h i s  p o i n t ,  we need o n ly  ta k e  th e  square  ro o t  o f  ( 9 ) ,  s u b t r a c t  1 from  

( 9 ) ,  and m u l t i p l y  t h e  r e s u l t  by 100 t o  p u t th e  fo rm u la  i n t o  pe rcen tag e  

change te rm s .  Thus, MEXPLAVAL has been shown t o  be e q u i v a l e n t  t o  t h e  

p e r c e n t a g e  c h a n g e  i n  t h e  s t a n d a r d  e r r o r  o f  t h e  r e g r e s s i o n  when a 

v a r i a b l e  i s  l e f t  o u t .

ESSu

ESSu
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Chapter 3 . The LIFT Model

The p u rp o s e  o f  t h i s  c h a p t e r  i s  t o  d e s c r ib e  th e  L IFT m ode l,  which 

w i l l  p l a y  h o s t  t o  t h e  m o n e ta ry  p o l i c y  s u b -m o d e l  d e v e l o p e d  i n  t h e  

p r e v io u s  c h a p t e r .  I n  t h i s  c h a p te r  a g e n e ra l  o v e rv ie w  o f  th e  model i s  

g i v e n ,  w h ich  in c lu d e s  a d is c u s s io n  o f  t h e  s t r u c t u r e  o f  t h e  m o d e l ,  t h e  

c o n t e n t  o f  t h e  b e h a v i o r a l  e q u a t i o n s ,  and emphasizes th e  e x i s t i n g  and 

new ly  c re a te d  t r a n s m is s io n  ch an n e ls  o f  m onetary  p o l i c y .

f l y £ m § k ! _ o f _ L i f I

The Long te r m  I n t e r i n d u s t r y  F o re c a s t in g  T o o l CLIFT) i s  th e  l a t e s t

and most com p le te  v e r s io n  o f  a s e r ie s  o f  i n p u t - o u t p u t  m o d e ls  b u i l t  by

t h e  INFORUM r e s e a r c h  g ro u p  u n d e r  t h e  d i r e c t i o n  o f  C loppe r Almon J r .

These models a re  used t o  p r o v id e  lo n g  te r m  f o r e c a s t s ,  10 t o  15 y e a r s

i n t o  t h e  f u t u r e *  t o  f i r m s  and government a ge n c ie s  who s u b s c r ib e  t o  and
i

th u s  s u p p o r t  th e  f o r e c a s t in g  g ro u p .  The p h i lo s o p h y  beh ind  t h i s  model i s  

somewhat d i f f e r e n t  from  o th e r  models t h a t  p r o v i d e  i n f o r m a t i o n  such  as 

t h e  vo lu m e  o f  i n d u s t r y  o u t p u t  a t  some f a i r l y  d e t a i l e d  l e v e l .  I n  most 

o t h e r  m o d e ls ,  t h e  i n d u s t r y  s p e c i f i c  r e s u l t s  a r e  " d r i v e n "  b y  a 

m a c r o e c o n o m ic  m o d e l .  I n  o t h e r  w o r d s ,  most i n d u s t r y  m o d e ls  have  

m a c ro e c o n o m ic  m o d e ls  t o  c a l c u l a t e  t o t a l s  and s i m p l e  f u n c t i o n s  t o  

d i s t r i b u t e  th e  t o t a l s  t o  v a r io u s  i n d u s t r i e s .  The b e h a v io r a l  m ode ling  i s  

done a t  th e  macroeconomic l e v e l .  I n  c o n t r a s t ,  th e  LIFT model b e h a v io r a l  

e q u a t i o n s  a re  e s t im a te d  a a v e ry  d e t a i l e d  s e c to r a l  l e v e l ,  m o s t ly  a t  th e  

s p e c i f i c  i n d u s t r y  o r  p ro d u c t  l e v e l .  There  a re  a t  l e a s t  tw o  a d v a n ta g e s  

t o  such  an a p p r o a c h .  F i r s t ,  t h e r e  i s  t h e  o b v io u s  advantage  t h a t  th e
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p aram e te rs  i n  t h e  b e h a v io ra l  e q u a t io n s  can d i f f e r  b e tw e e n  s e c t o r s .  To 

c i t e  an  e x a m p l e ,  t h i s  a p p ro a c h  a l l o w s  t h e  re s p o n s e  o f  in v e s tm e n t  

a c t i v i t y  t o  th e  i n t r o d u c t i o n  o f  an in v e s tm e n t  t a x  c r e d i t  t o  be d i f f e r e n t  

i n  th e  s t e e l  i n d u s t r y  and th e  a u to m o b i le  i n d u s t r y .  Second, and p e r h a p s  

m o re  i m p o r t a n t ,  t h i s  s t r u c t u r e  m im ic s  t h e  s t r u c t u r e  o f  t h e  a c t u a l  

economy more c l o s e l y  t h a n  t h e  s t r u c t u r e  o f  a m ode l t h a t  b e g in s  w i t h  

t o t a l s  and d i s t r i b u t e s  th e m .  The LIFT m ode l,  l i k e  th e  economy, works 

f rom  th e  d e t a i l  t o  t h e  a g g re g a te ,  r a t h e r  th a n  from  th e  a g g re g a te  t o  t h e  

d e t a i l ,  w h ic h  i s  t h e  way m ost o t h e r  m o d e ls  w o r k .  The m o d e l ,  f o r  

exam p le , can examine th e  e f f e c t s  on th e  who le  economy o f ,  s a y ,  a change  

i n  p r o f i t s  i n  any i n d u s t r y .  f o l l o w  t h i s  change t o  th e  p r i c e s  o f  v a r io u s  

p r o d u c ts ,  th e  in v e s tm e n t  and employment b e h a v io r  o f  v a r i o u s  i n d u s t r i e s  

and t r a c e  t h e  p a th  t o  t h e  c h a n g in g  o u t p u t  m ix  o f  th e  economy. T h is  

s t r u c t u r e  i s  n o t  o n ly  i n t u i t i v e l y  a p p e a l in g ,  b u t  i t  a l l o w s  f o r  a much 

r i c h e r  s im u la t i o n  e nv iron m e n t w h ich  can fo c u s  on p a r t i c u l a r  i n d u s t r i e s .

W ith  t h i s  concept f i r m l y  i n  m ind , we can  t u r n  t o  a m ore d e t a i l e d ,  

lo o k  a t  t h e  way t h e  L IF T  m ode l w o rks .  I t  i s  c o n v e n ie n t  t o  d i v id e  th e  

model i n t o  t h r e e  d i s t i n c t  b u t  i n t e r - r e l a t e d  p ie c e s  s th e  r e a l  s id e ,  th e  

p r ic e - in c o m e  s id e ,  and th e  A c c o u n t a n t .  Each p ie c e  w i l l  be d e s c r i b e d  

s e p a r a te l y .
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The r e a l  s id e  o f  t h e  m ode l i s  t h a t  p a r t  o f  t h e  m o d e l  w h ic h  

c a l c u l a t e s  c o n s t a n t - d o 1 1  a r  i n d u s t r y  o u t p u t s  f r o m  a g i v e n  

t o t a I - r e q u i r e m e n t s  m a t r ix  and th e  v e c to r  o f  f i n a l  demands i n  c o n s t a n t  

d o l l a r s .  T h is  c a l c u l a t i o n  uses th e  w e l l - k n o w n  in p u t - o u t p u t  e q u a t io n :

(1 )  q = Q - A ) _ 1 f

where

q = v e c to r  o f  i n d u s t r y  o u tp u t s ,  i n  c o n s ta n t  d o l l a r s

( I - A )  = t o t a l  re q u ire m e n ts  m a t r i x ,  where each c o e f f i c i e n t  
a — re p re s e n ts  t h e  t o t a l  amount o f  good i

needed t o  produce on u n i t  o f  good j  
f  = v e c to r  o f  f i n a l  demands, i n  c o n s ta n t  d o l l a r s .

I n  L IF T ,  th e  c o e f f i c i e n t s  o f  th e  A m a t r i x ,  ( t h e  d i r e c t  re q u ire m e n ts

m a t r i x )  d o  n o t  re s p o n d  t o  e c o n o m ic  f a c t o r s ,  so t h e  t h r u s t  o f  t h e

m o de ling  e f f o r t  i s  d i r e c t e d  t o  p r o d u c in g  f o r e c a s t s  o f  t h e  v e c t o r  o f

2f i n a l  d e m a n d .  T h i s  v e c t o r  o f  f i n a l  demand i s  f o r e c a s t e d  i n  s i x  

com ponents, each o f  wh ich  i s  fo r e c a s te d  by u s in g  r e g r e s s i o n  e q u a t i o n s  

e s t i m a t e d  on d is a g g r e g a te d  d a ta .  A seventh  component o f  f i n a l  demand, 

government e x p e n d i tu r e s  by p r o d u c t ,  i s  d e te r m in e d  e x o g e n o u s ly .  The 

s e ve n  co m p o n e n ts  o f  t h e  f i n a l  demand v e c to r  and th e  number o f  s e c to r s  

f o r  each component a re :
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P erson a l Consumption E x p e n d i tu re s
Equipment Inve s tm e n t
C o n s t r u c t io n  A c t i v i t y
In v e n to r y  Inves tm en t
E x p o r ts
Im p o r ts
Government E x p e n d i tu re s

(55 i n d u s t r i e s )
(31 ty p e s  o f  s t r u c t u r e s )

(78 goods)

(78  p ro d u c ts )  
(78  p ro d u c ts )  
(78  p ro d u c ts )  
(78  p ro d u c ts )

B e fo re  t u r n i n g  t o  exam ine e ach  o f  t h e  s i x  e n d o g e n o u s  co m p o n e n ts  

i n d i v i d u a l l y ,  i t  i s  u s e fu l  t o  c o n s id e r  th e  p rob lem  o f  how t o  d e a l w i t h  

d i f f e r e n t  l e v e l s  o f  a g g re g a t io n  o f  th e  f i n a l  demand c o m p o n e n ts .  L IF T  

p ro d u c e s  an o u t p u t  v e c t o r  w i t h  7 8  s e c t o r s ,  and i t  i s  c le a r  t h a t  some

s t r u c t u r e s  by 31 s t r u c t u r e  t y p e s  i n t o  th e s e  78  s e c to r s .  T h is  i s  done 

v i a  " b r i d g e "  m a t r i c e s ,  w h ic h  p r o v id e  a b r i d g e  b e tw e e n  o ne  s e c t o r  

o r d e r i n g  and a n o t h e r .  These  m a t r i c e s  a r e  r e q u i r e d  f o r  th e  p e rs o n a l 

consum ption  e x p e n d i tu re  (PCE) v e c t o r ,  th e  equ ipm ent e x p e n d i t u r e  v e c t o r  

and th e  c o n s t r u c t io n  e x p e n d i tu re  v e c t o r .  The m a t r ic e s ,  la b e l l e d  th e  PCE 

b r i d g e ,  t h e  B ,  a nd  C , m a t r i c e s  r e s p e c t i v e l y ,  h a v e  d i f f e r e n t  

i n t e r p r e t a t i o n s  f o r  each  f i n a l  demand c o m p o n e n t .  The B m a t r i x ,  f o r  

e x a m p le ,  shows t h e  p ro d u c t  c o m p o s i t io n  o f  i n d u s t r y  in v e s tm e n t  f o r  each 

o f  th e  55 in v e s tm e n t  i n d u s t r i e s ,  w h i le  t h e  C m a t r i x  shows t h e  p r o d u c t  

c o m p o s i t i o n  o f  each  o f  t h e  31 t y p e s  o f  s t r u c t u r e s .  The PCE b r id g e  

m a t r i x  shows th e  in p u t - o u tp u t  l e v e l  p ro d u c t  c o m p o s i t io n  o f  each  o f  t h e  

7 8  t y p e s  o f  c o n s u m p t io n  g o o d s .  Only th e  c o e f f i c i e n t s  i n  th e  B m a t r ix  

respond t o  economic f a c t o r s .  The c o e f f i c i e n t s  o f  t h e  C m a t r i x  and t h e  

PCE b r i d g e  a re  d e te rm in e d  by t im e  t r e n d s  and a re  no t  a f f e c t e d  by o th e r  

i te m s  i n  t h e  f o r e c a s t . ^  The f i n a l  demand v e c t o r  can  be w r i t t e n  t h e  

f o l l o w in g  way t o  accoun t f o r  t h i s  c o m p l ic a t io n :

method must be used t o  t r a n s l a t e ,  s a y ,  t h e  f o r e c a s t s  o f  p u r c h a s e s  o f
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(2 )  f = i + e  + v + C 's  + B 'd  + PCE*c + g

where

f  = f i n a l  demand v e c to r  (78  by 1)
i  = im p o r t  v e c to r  (78  by 1)
e = e x p o r t  v e c to r  (78  by 1)
s = s t r u c t u r e s  v e c to r  (31 by 1)
C = C m a t r i x  (31 by 78)
d = equ ipm ent v e c to r  (55 by 1)
B = B m a t r ix  (55 by 78)
c = consum ption  v e c to r  (78  by 1)

PCE = PCE b r id g e  (78  by 78)
g = government v e c to r  (78  by 1)
\ J  -C. y tv tv

Now we t u r n  t o  examine each one o f  th e s e  s i x  components f o r e c a s te d  

v i a  e q u a t i o n s  b r i e f l y ,  e m p h a s iz in g  t h e  c h a n n e ls  by w h ic h  m o n e ta r y  

v a r i a b l e s  a f f e c t  each component. T a b le  3 .1  p ro v id e s  a summary l i s t i n g  

o f  th e  components and i n f lu e n c e s  on th o s e  components o f  t h e  r e a l  s i d e .

l
Persona l ^  Copsumpt j  op Expend j  tu p e s

The e q u a t io n s  used t o  f o r e c a s t  th e  78  c o n s u m p t io n  c o m m o d i t ie s  a r e  

th e  r e s u l t  o f  e s t im a t io n s  done u s in g  c r o s s - s e c t io n  and t im e  s e r ie s  d a ta .  

T h e  c r o s s - s e c t i o n  d a t a ,  f r o m  t h e  1972 B u re a u  o f  L a b o r  S t a t i s t i c s  

Consumer E x p e n d i t u r e  S u r v e y ,  a r e  used  t o  i s o l a t e  t h e  e f f e c t  o f  t h e  

d i s t r i b u t i o n  o f  in c o m e ,  age s t r u c t u r e  o f  t h e  p o p u l a t i o n  and o t h e r  

dem ographic  v a r ia b le s  ( l i k e  e d u c a t io n a l  a t t a in m e n t ,  househo ld  s i z e ,  and 

num ber o f  wage e a r n e r s  p e r  h o u s e h o ld ) .  The t im e  s e r ie s  e s t im a t io n s  on 

th e  consum ption  o f  d i f f e r e n t  com m od it ies  a r e  t h e n  done t o  c a p t u r e  t h e  

e f f e c t  o f  c h a n g in g  r e l a t i v e  p r i c e s .  These t im e  s e r ie s  e s t im a t io n s  use 

v a r i a b l e s  d e r i v e d  f r o m  t h e  c r o s s - s e c t i o n  as in d e p e n d e n t  v a r i a b l e s .
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Components and In f lu e n c e s  o f  Real Side 

Component Numbe£_of_Secto£s I qI  lu e j ice s

P erson a l Consumption 78

Equipment in v e s tm e n t  55

C o n s t r u c t io n  31

In v e n to r y  in v e s tm e n t  78

Im p o r ts  78

E x p o r ts  78

Labor p r o d u c t i v i t y  55

Age s t r u c t u r e  o f  p o p u la t io n  
D is p o s a b le  income 
R e la t i v e  p r i c e s  
O the r  dem ographic  d a ta  
Commercial paper r a te

I n d u s t r y  o u tp u ts  
Cost o f  c a p i t a l  
Wage r a te s  
Energy p r i c e s  
S tocks  o f  equipm ent

In d u s t r y  o u tp u ts  
I n t e r e s t  r a te s  
S tocks  o f  s t r u c t u r e s  
Demographic d a ta

In d u s t  r y  ou t  p u t  s 
I n t e r e s t  r a te s  
I n f l a t i o n  r a te  
S tocks  o f  i n v e n t o r ie s

In d u s t r y  o u tp u ts  
R e la t i v e  f o r e i g n  t o  d om es t ic  
p r i  ces 
Time t r e n d s  
Exchange ra te s

F o re ig n  demand in d exe s  
R e la t iv e  f o r e i g n  t o  d om es t ic  
p r ic e s  
Time t r e n d s  
Exchange r a te s

In d u s t r y  o u tp u ts  
Time t r e n d s
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S p e c if ic a lly #  fo r  any commodity i ,  we have two equa tions:

(3 ) C* = a + 5 b .Y .  + j \ j . D .  
jT , 3 3 j  r , 3 3

(4 )  C = (a  + bC* + cAC* + dT) * T T ( p . / P j ) Sj

where

Y. = amount o f  income p e r  a d u l t  e q u iv a le n t  f a l l i n g  w i t h i n  j t h  
J income c a te g o ry  f o r  k d i f f e r e n t  c a te g o r ie s

D. = 0 /1  dummy f o r  p a r t i c u l a r  dem ographic  v a r ia b le s  
J th e s e  a re :

re g io n  o f  c o u n t ry  
f a m i l y  s iz e  
e d u c a t io n a l  le v e l  

^  w o rk in g  o r  n o n -w o rk in g  spouse
C = e x p e n d i tu re s  p e r  a d u l t  e q u iv a le n t  on th e  i t h  

consum ption  good (c r o s s  s e c t io n )
C = e x p e n d i tu re s  p e r  a d u l t  e q u iv a le n t  on th e  i t h  

consum ption  good ( t im e  s e r ie s )
T = s im p le  t im e  t r e n d  
P.j = p r i c e  o f  i t h  good 
p . = average p r i c e  o f  goods i n  g roup  j
s .  = share  o f  t o t a l  consum ption  o f  g ro up  j  o f  H t o t a l  g roups  
A j j , d , c , b  a re  a l l  p a ram e te rs  t o  be e s t im a te d

S e v e r a l  p o i n t s  s h o u ld  be no ted  about th e s e  tw o  e q u a t io n s .  F i r s t * 

th e  measure o f  income used i n  th e  c ro s s  s e c t i o n  i s  n o t  r e a l l y  in c o m e ,  

b u t  t o t a l  e x p e n d i t u r e s ,  w h ic h  d i f f e r s  f r o m  d i s p o s a b le  income by th e  

amount o f  s a v i n g s ,  i n t e r e s t  p a y m e n ts  by  c o n s u m e rs  t o  b u s i n e s s ,  and 

p e r s o n a l  t r a n s f e r  p a ym e n ts  t o  f o r e i g n e r s .  S e c o n d ,  u s in g  t h e  id e a s  

d eve loped  by A lm on^, th e  t im e  s e r ie s  e s t im a t io n s  a re  done as a s y s te m ,  

w i t h  t h e  n u m b e r  o f  e s t i m a t e d  c r o s s  p r i c e  e l a s t i c i t i e s  re d u c e d  by 

in t r o d u c in g  th e  concept o f  e c o n o m ic a l ly  r e le v a n t  g r o u p s .  These  g r o u p s  

t h e n  a c t  as s u b s t i t u t e s  o r  c o m p le m e n ts  w i t h  t h e  i t h  g o o d .  S lu ts k y  

symmetry i s  s a t i s f i e d  by im pos ing  th e  c o n s t r a in t  t h a t  X  ( f o r  g r o u p  I  

and g roup  J) be e qu a l t o  X  f o r  a l l  I  and J .  T h i r d ,  an e f f o r t  was made 

t o  d e v e lo p  c o m m o d i t y - s p e c i f i c  p o p u l a t i o n s  t o  a l l o w  th e  chang ing  age
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c o m p o s i t i o n  o f  t o t a l  p o p u l a t i o n  t o  have an e f f e c t  on t h e  t y p e s  o f  

consum er goods  p u r c h a s e d .  T h i s  e f f o r t  was im p le m e n te d  by c r e a t i n g  

a g e -w e ig h te d  p o p u la t io n s  f o r  each com m odity , a s s ig n in g  a w e ig h t  o f  u n i t y  

t o  p e r s o n s  a g e d  3 1 - 4 0  a n d  e s t i m a t i n g  c o m m o d i t y  s p e c i f i c  a d u l t  

e q u iv a le n c y  w e ig h ts  f o r  o th e r  age g ro u p s .  T hus , C and C a re  n o t  r e a l l y  

p e r - c a p i t a  c o n s u m p t io n  e x p e n d i t u r e s  b u t  commodity s p e c i f i c  p e r - c a p i t a  

c o n s u m p t io n  e x p e n d i t u r e s .  Because  each  c o m m o d ity  i s  d i v i d e d  b y  a 

d i f f e r e n t  p o p u la t i o n ,  i t  i s  no t  p o s s ib le  t o  i n s u r e ,  by p ro p e r  c h o ic e  o f  

p a ra m e te rs ,  t h a t  th e  sum o f  th e  e x p e n d i tu r e s  on i n d i v i d u a l  i t e m s  w i l l  

e q u a l  t h e  r e q u i r e d  t o t a l .  T h a t  r e q u i r e m e n t  i s  met by  a s m a l l ,  

m echan ica l a d ju s tm e n t .

The p ro ce d u re  f o r  e s t im a t in g  th e  c o n s u m p t io n  e q u a t i o n s  i s  f a i r l y  

s t r a i g h t - f o r w a r d .  The f i r s t  s te p  i s  t o  e s t im a te  e q u a t io n  (3 )  t o  o b ta in  

pa ram e te r e s t im a te s  f o r  a , b ,  and d f o r  each com m odity . Then, u s in g  t h e  

j u s t - d e r i v e d  e s t i m a t e s  and a t im e  s e r i e s  o f  o b s e r v a t i o n s  f o r  t h e  

independen t v a r ia b le s  o f  th e  c r o s s - s e c t io n  e q u a t io n s ,  a t im e  s e r i e s  o f  

p r e d i c t i o n s  o f  consum ption  f o r  each good i s  c a lc u la t e d .  F i n a l l y ,  th e se  

c a lc u la te d  v a lu e s  a re  used i n  (4 )  t o  produce p r e d i c t i o n s  o f  c o n s u m p t io n  

o f  co m m o d ity  i  o v e r  t i m e .  E q u a t io n s  e s t im a te d  w i t h  t h i s  approach a re  

now a s ta n d a rd  p a r t  o f  th e  LIFT m odel.

One in f lu e n c e  on consum ption  t h a t  i s  n o t  accoun ted  f o r  i n  th e  above 

fram ework i s  th e  i n f lu e n c e  o f  f i n a n c i a l  c o n d i t i o n s ,  e s p e c ia l l y  i n t e r e s t  

r a t e s .  W h ile  th e  o m is s io n  o f  t h i s  in f lu e n c e  i s  p ro b a b ly  in c o n s e q u e n t ia l  

f o r  many o f  t h e  consum er e x p e n d i t u r e  c o m m o d i t ie s ,  i t  i s  a s e r i o u s  

o m is s io n  f o r  th e  d u ra b le  goods p a r t  o f  PCE, e s p e c ia l l y  f o r  p u rc h a s e s  o f
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a u t o m o b i l e s .  W i t h i n  th e  fram ew ork  deve loped  above , th e  s im p le s t  r o u te  

t o  ta k e  when i n c o r p o r a t i n g  i n t e r e s t  r a t e s ,  o r  any  o t h e r  t im e  s e r i e s  

v a r i a b l e s  th o u g h t  t o  be im p o r ta n t  f o r  a p a r t i c u l a r  consum ption  good , i s  

t o  add th e  e x t r a  v a r ia b le  in s id e  th e  f i r s t  p a r e n t h e t i c a l  e x p r e s s io n  i n  

e q u a t io n  ( 4 ) .  I n  t h e  o r i g i n a l  e s t im a t io n  o f  th e  consum ption  m o d e l,  t h i s  

a p p ro a c h  was used f o r  a few s e c to r s ,  most n o ta b ly  f o r  F une ra l expenses , 

wh ich  uses th e  dea th  r a t e .

As an a l t e r n a t i v e  t o  j u s t  a d d in g  t h e  i n t e r e s t  r a t e  t o  t h e  f i r s t  

p a r e n t h e t i c a l  e x p r e s s io n  i n  ( 4 ) ,  i t  i s  p o s s ib le  t o  d rop  th e  t im e  t r e n d  

and add th e  i n t e r e s t  r a te  te rm  t o  ( 4 ) .  T h is  a l t e r n a t i v e  i s  m o t iv a te d  by 

th e  h ig h  degree  o f  c o l l i n e a r i t y  between an annua l average i n t e r e s t  r a t e  

s e r i e s  , t h e  t im e  t r e n d ,  and t h e  p r e d i c t i o n s  o f  co nsu m p t io n  from  th e  

c ro s s  s e c t i o n .  The s im p le  c o r r e l a t i o n  between a t im e  t r e n d  and  t h e  90 

d ay  T r e a s u r y  b i l l  r a t e  o ve r  th e  p e r io d  1955 t o  1981 i s  .8 3 6 .  E n te r in g  

th e s e  v a r ia b le s  i n  a re g re s s io n  e q u a t io n  wou ld  p r o b a b ly  r e s u l t  i n  v e r y  

im p r e c i s e  e s t i m a t e s  f o r  t h e  c o e f f i c i e n t s .  S u b s t i t u t i n g  t h e  i n t e r e s t  

r a t e  f o r  th e  t im e  t r e n d  i s  a way t o  reduce th e  c o l l i n e a r i t y  p ro b le m .

The search  f o r  i n t e r e s t - r a t e  e f f e c t s  i n  PCE has tw o  d im e n s io n s .  

F i r s t ,  t h e r e  i s  th e  q u e s t io n  o f  w h ich  s e c to r s  sh o u ld  have i n t e r e s t  r a te s  

i n c l u d e d  i n  t h e i r  t im e  s e r i e s  e s t i m a t i o n s .  The se con d  q u e s t i o n  i s  

w he the r t o  d ro p  th e  t im e  t r e n d  and add th e  i n t e r e s t  r a t e  o r  j u s t  t o  add 

t h e  i n t e r e s t  r a t e  t o  th e  e q u a t io n .  To add ress  th e se  p o s s i b i l i t i e s ,  th e  

e q u a t i o n s  w e re  e s t i m a t e d  s e v e r a l  t i m e s ,  v a r y i n g  w h i c h  e q u a t i o n s  

c o n t a in e d  i n t e r e s t  r a te s  and where th e s e  i n t e r e s t  r a t e s  were pu t i n  th e  

e q u a t io n s .  S e c to ra l  d e f i n i t i o n s  f o r  t h i s  f i n a l  demand component a p p e a r
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i n  an  a p p e n d ix  t o  t h i s  c h a p t e r .  I t  i s  more u s e f u l  t o  r e p o r t  o n l y  

summary r e s u l t s  h e re .  I n  a l l  cases th e  i n t e r e s t  r a t e  used  i s  t h e  4 - 6  

m onth  c o m m e rc ia l  p a p e r  r a t e ,  as a p r o x y  f o r  t h e  v a r io u s  c o m p l ic a te d  

f i n a n c in g  r a te s  and schedu les  used f o r  consumer p u r c h a s e s .  No a t t e m p t  

was made t o  d e v e lo p  a l t e r n a t i v e  m e a su res  o f  c r e d i t  o r  t o  use " r e a l "  

i n t e r e s t  r a te s  i n  th e  e q u a t io n s .  The search  f o r  i n t e r e s t  r a t e  e f f e c t s  

was c o n f i n e d  t o  tw o  l a r g e  g ro u p s  o f  PCE s e c to r s :  Household  d u r a b le s ,  

w h ic h  i n c l u d e  r u g s ,  w a s h in g  m a c h in e s  a nd  l i k e  a p p l i a n c e s ,  a nd  

T r a n s p o r t a t i o n ,  w h ic h  i n c l u d e s  new c a r s  and t r u c k s ,  n e t  pu rchases  o f  

used c a r s ,  f u e l ,  o th e r  s u p p l ie s  and p u b l i c  t r a n s p o r t a t i o n . ^  The a - p r i o r i  

s u p p o s i t io n  f o r  a l l  o f  th e  s e c to rs  i n  th e s e  tw o  g ro up s  i s  t h a t  a r i s e  i n  

th e  i n t e r e s t  r a t e  w i l l  cause a d e c l i n e  i n  e x p e n d i t u r e s  on  t h e s e  good 

t y p e s .  When t h i s  s u p p o s i t io n  was n o t f u l f i l l e d ,  i . e .  when th e  s ig n  on 

th e  i n t e r e s t  r a t e  te rm  was found  t o  be p o s i t i v e  f o r  a s e c t o r ,  i n t e r e s t  

r a t e s  w e re  d e le te d  f rom  t h a t  s e c to r  and th e  system re -e s t im a te d  w i th o u t  

i n t e r e s t  r a te s  i n  t h a t  s e c to r .

Us ing  th e  above p r i n c i p l e  as a s e l e c t i o n  c r i t e r i a ,  t h e  i n t e r e s t  

r a t e  was fo u n d  n o t  t o  be a p p r o p r i a t e  f o r  any o f  t h e  s e c t o r s  i n  th e  

Household d u ra b le s  g ro u p .  The i n t e r e s t  r a t e ,  w h e th e r  s u b s t i t u t e d  f o r  

t h e  t i m e  t r e n d  o r  added t o  t h e  e q u a t i o n ,  c o n s i s t e n t l y  p ro d u c e d  a 

p o s i t i v e  s ig n .  In  no case d id  t h e  p o s i t i v e l y - s i g n e d  i n t e r e s t  r a t e  te r m  

make a n o t ic e a b le  r e d u c t io n  i n  t h e  s iz e  o f  th e  s u m -o f - s q u a re d -e r ro r s  f o r  

any o f  th e  Household d u ra b le s  co m m o d it ie s .  In  th e  T r a n s p o r t a t io n  g ro u p ,  

how ever, i n t e r e s t  r a te s  had th e  p ro p e r  s ig n  and so were r e ta in e d  f o r  use 

i n  th e  f o r e c a s t in g  m ode l.
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G iv e n  t h a t  i n t e r e s t  r a t e  e f f e c t s  o f  th e  p ro p e r  s ig n  c o u ld  be found  

o n ly  i n  th e  T r a n s p o r t a t io n  g ro u p ,  th e  q u e s t io n  o f  t h e  m a g n i tu d e  o f  t h e  

e f f e c t  was i n v e s t i g a t e d .  T a b le  3 .2  r e p o r t s  th e  r e le v a n t  e l a s t i c i t i e s  

f o r  t h e  tw o  m a j o r  s e c t o r s  o f  t h a t  g r o u p .  New c a r s  a n d  t r u c k s ,  

( a c c o u n t i n g  f o r  3 .6%  o f  t o t a l  co nsum er e x p e n d i tu re s  i n  1980) and Net 

purchases  o f  used ca rs  (.84% o f  t o t a l  consum er e x p e n d i t u r e s  i n  1 9 8 0 ) .  

I t  s h o u ld  be n o te d  f i r s t  t h a t  t h e  e l a s t i c i t i e s  a r e  c a l c u l a t e d  w i t h  

re s p e c t  t o  1979  d a ta  and s e c o n d ly  t h a t  t h e  in co m e  e l a s t i c i t i e s  a r e  

r e a l l y  income e l a s t i c i t i e s  and n o t  C e l a s t i c i t i e s .

The r e s u l t s  shown i n  T a b le  3 .2  a re  somewhat d i s t u r b i n g .  T a b le  3 .2  

shows t h a t  th e  e s t im a te s  o f  th e  own p r i c e  and i n t e r e s t  r a t e  e l a s t i c i t i e s  

a re  h ig h l y  s p e c i f i c a t i o n  dependen t.  D ro p p in g  t h e  t im e  t r e n d  f ro m  t h e  

e q u a t i o n  had th e  e f f e c t  o f  m u l t i p l y i n g  th e  i n t e r e s t  r a t e  e l a s t i c i t y  f o r  

New c a rs  and t r u c k s  by a f a c t o r  o f  te n  and d o u b l i n g  t h e  i n t e r e s t  r a t e  

e l a s t i c i t y  f o r  N e t  p u r c h a s e s  o f  used  c a r s .  A l t h o u g h  t h e  in co m e  

e l a s t i c i t i e s  do n o t change v e ry  much, th e  own p r i c e  e l a s t i c i t i e s  become 

s i g n i f i c a n t l y  l e s s  n e g a t i v e  a n d ,  i n  t h e  case o f  New c a rs  and t r u c k s ,  

becomes p o s i t i v e .  T h is  im p r e c is io n  o f  t h e  e l a s t i c i t y  e s t i m a t e s  s tem s  

f r o m  t h e  s e v e r e  c o l  l i n e a r i t y  among th e  i n t e r e s t  r a t e ,  C ,  and th e  t im e  

t r e n d .  One way t o  dea l w i t h  t h i s  prob lem  i s  t o  "add  i n f o r m a t i o n "  t o  th e  

e q u a t io n  by th e  way o f  c o n s t r a i n t s  on t h e  v a lu e s  t h e  p a r a m e te r s  can 

t a k e .  The i n t e r e s t  r a t e  e l a s t i c i t i e s  f o r  p u rc h a s e s  o f  New c a rs  and 

t r u c k s  shown i n  T a b le  3 .2  re p re s e n t  w ide  e x t r e m e s  o f  p o s s i b l e  v a l u e s .  

I n f o r m a l l y ,  we w o u ld  e x p e c t  t h e  t r u e  e l a s t i c i t y  t o  l i e  i n  th e  range 

re p re s e n te d  i n  th e  t a b l e ,  bu t  perhaps  t o  be c lo s e r  t o  t h e  low  end t h a n  

t o  th e  h ig h .  To examine th e  r e s u l t s  o f  e s t im a t in g  th e  e n t i r e  PCE system
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E l a s t i c i t i e s  f o r  e s t im a t io n s  w i t h  and w i th o u t  t im e  t r e n d s

S e c to r  W ith  t im e  t r e n d  W ith o u t  t im e  t r e n d
own p r i c e  i n c .  i n t e r e s t  own p r i c e  i n c .  i n t e r e s t

New c a rs  & t r u c k s  - .2 4 1  3 .275  - .0 4 6 6  .089  2 .8 7 5  - .3 5 2

Used c a rs  - . 6 1 2  1 .2 9 8  - .0 8 9 8  - . 1 9 6  1 .207  - . 1 7 0

Table 3*2

IS b ig _ 3 j.3

E la s t  c i t i e s  f o r  C o n s tra in e d  e s t im a t io n  

S e c to r  own p r i c e  income i n t e r e s t  consum ption  share

New c a rs  and t r u c k s  - . 0 6 9  3 .0 9 0  - .1 4 6  3 .6 0

Used c a rs  ( n e t )  - .2 8 6  1 .343 - .0 4 5  0 .8 4

T i r e s  & tu b e s  - . 2 0 4  0.821 - . 1 5 4  0 .9 2

A c c e s s o r ie s  & p a r t s  - .2 2 1  0 .701 - . 0 6 0  0 .3 4

B o a ts ,  RV's & a i r c r a f t  - 1 . 7 0  2 .383  - .0 2 7  0 .1 8

sum 5 .8 8

when t h i s  loose  p r i o r  i s  a t ta c h e d  t o  th e  sys tem , a f i n a l  e s t im a t io n  was 

done " s o f t l y "  c o n s t r a in in g  th e  i n t e r e s t  r a t e  e l a s i c i t y  t o  be between - . 1  

and - . 2 J  T h is  c o n s t r a in t  was a p p l ie d  o n ly  t o  th e  e l a s t i c i t y  i n  t h e  New 

c a r s  a n d  t r u c k s  e q u a t i o n .  The r e s u l t s  f r o m  t h i s  e s t i m a t i o n  a r e  

p re s e n te d  i n  T a b le  3 . 3 ,  w h ich  p re s e n ts  e l a s t i c i t i e s  f o r  th e  f i v e  s e c to r s  

u s in g  i n t e r e s t  r a te s  and th e  shares  o f  t o t a l  e x p e n d i tu re s  a c c o u n te d  f o r  

by th e s e  goods i n  1979.
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The s e c t o r a l  r e s u l t s  d i s p l a y e d  i n  T a b le  3 .3  a re  q u i t e  a p p e a l in g .  

By v i r t u e  o f  th e  search  p ro ced u re  and s e le c t i o n  c r i t e r i a ,  a l l  o f  th e  own 

p r i c e  e l a s t i c i t i e s  a r e  n e g a t i v e  and none o f  t h e  in c o m e  e l a s t i c i t i e s  

a p p e a r  u n r e a s o n a b le .  The in co m e  e l a s t i c i t y  f o r  New c a rs  and t r u c k s  

rem a ins  somewhat h ig h  b u t  t h i s  r e s u l t  i s  r o b u s t  w i t h  r e s p e c t  t o  t h e  

s p e c i f i c a t i o n  ch anges  d is c u s s e d  h e re .  The i n t e r e s t  r a t e  e l a s t i c i t i e s  

a re  r e l a t i v e l y  s m a l l ,  w i t h  t h e  e x c e p t i o n  o f  T i r e s  and t u b e s ,  whose 

e l a s t i c i t y  i s  g r e a te r  th a n  th e  c o r re s p o n d in g  e l a s t i c i t y  f o r  New c a rs  and 

t r u c k s .  The r e s u l t  o f  t h i s  w o rk  has been t o  make n e a r ly  6% o f  t o t a l
e

consumer e x p e n d i tu re s  respond t o  movements i n  i n t e r e s t  r a t e s .

lDm lm eQt_E*e£oditu£§s9

The e q u a t io n s  used t o  f o r e c a s t  th e  equ ipm ent in v e s tm e n t  b e h a v io r  o f  

55 i n d u s t r i e s  a r e  based on th e  assum ption  o f  c o s t  m in im iz a t io n  s u b je c t  

t o  a p ro d u c t io n  f u n c t i o n .  A c o s t  f u n c t i o n  i s  p o s tu la te d  and t h e  f a c t o r  

d em and  e q u a t i o n s  f o r  c a p i t a l  a r e  d e r i v e d  w h ic h  r e l a t e  c a p i t a l  t o  

r e l a t i v e  f a c t o r  p r i c e s ,  t e c h n o l o g i c a l  change  and i n d u s t r y  s p e c i f i c  

o u t p u t s .  W h i le  t h e  d e t a i l s  o f  t h i s  w o rk  a r e  i n t e r e s t i n g ,  f o r  t h e  

p re s e n t  purpose i t  i s  necessa ry  o n ly  t o  know how th e  in v e s tm e n t  e q u a t io n  

d e r iv e d  from  th e  c a p i t a l  f a c t o r  demand e q u a t i o n  re s p o n d s  t o  f i n a n c i a l  

v a r i a b l e s .  The e f f e c t s  o f  f i n a n c i a l  c o n d i t i o n s  a r e  r e p r e s e n te d  by 

i n t e r e s t  r a te s  and i n t e r e s t  r a t e s  a p p e a r  i n  t h e  p r i c e  o f  c a p i t a l  f o r  

each i n d u s t r y .
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We can w r i t e  th e  p r i c e  o f  c a p i t a l  f o r  each i n d u s t r y  as :

(5 )  p. = p ( r + d < l ) ) ( 1 - t z - c ) / ( 1 - t )Kk Keq

where

p^ = p r i c e  o f  c a p i t a l  
p = equipm ent d e f l a t o r  f o r  i n d u s t r y  i  
r  = d is c o u n t  r a t e  f o r  s tream  o f  f u t u r e  e a rn in g s  

d C l)  = p h y s ic a l  d e p r e c ia t io n  r a t e ,  a f u n c t i o n  o f  average 
equ ipm ent l i v e s  

t  = m a rg in a l  c o rp o r a te  t a x  r a te  
c = in v e s tm e n t  t a x  c r e d i t
z = p re s e n t  v a lu e  o f  t a x  d e p r e c ia t io n  g iv e n  by th e  fo rm u la

z = (2 /1 L )  ( 1 - ( 1 / i L )  ( 1 -e _ l S ) 
where
i  = nom ina l i n t e r e s t  r a t e
L = average  s e r v ic e  l i f e  o f  equ ipm ent i n  each i n d u s t r y

T h i s  f o r m u la  f o r  t h e  p r i c e  o f  c a p i t a l  has tw o  p o s s ib le  channe ls  

th ro u g h  w h ich  i n t e r e s t  r a te s  can have an e f f e c t .  F i r s t ,  t h e  r a t e  w h ic h  

i s  used  t o  d i s c o u n t  t h e  s t re a m  o f  f u t u r e  e a r n in g s  g e n e r a te d  by th e  

e q u ip m e n t ,  r ,  i s  c o n c e p tu a l ly  a r e a l ,  n o t  a nom ina l r a t e .  I t  w o u ld  be 

p o s s i b l e  t o  r e l a t e  t h i s  r a te  t o  m arke t i n t e r e s t  r a t e s ,  b u t  i t  was found  

t h a t  th e  e q u a t io n s  f i t  b es t  when i t  was assumed t h a t  r  was f i x e d  a t  a 

c o n s ta n t  r a t e ,  namely 2 .5% . The second channe l i s  by way o f  th e  nom ina l 

i n t e r e s t  r a t e ,  wh ich  appears d i r e c t l y  i n  th e  fo rm u la  f o r  th e  c a l c u l a t i o n  

o f  t h e  p r e s e n t  v a lu e  o f  d e p r e c i a t i o n .  I n  t h e  e s t i m a t i o n  o f  t h e s e  

e q u a t io n s ,  th e  AAA bond r a t e  was s u b s t i t u t e d  f o r  i .  The m a g n i tu d e  o f  

t h e  e f f e c t  o f  i n t e r e s t  r a te s  on th e  demand f o r  c a p i t a l  th u s  depends on 

tw o  f a c t o r s :  t h e  lo n g  ru n  own p r i c e  e l a s t i c i t y  o f  c a p i t a l  and t h e  

e l a s t i c i t y  o f  t h e  p r i c e  o f  c a p i t a l  w i t h  re s p e c t  t o  th e  AAA bond r a t e .  

These tw o  e f f e c t s  a r e  r e p o r t e d  i n  T a b le  3 . 4  f o r  th o s e  s e c t o r s  w i t h  

s u b s t a n t i a l  own p r i c e  e l a s t i c i t i e s .  O n ly  f o u r  s e c t o r s  e x h i b i t  

e l a s t i c i t i e s  g r e a t e r  t h a n  . 5 .  These  a re  A e r o s p a c e ,  G as, w a te r  and
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s a n i t a t i o n .  A g r i c u l t u r a l  f e r t i l i z e r s ,  and O the r  c h e m ic a ls .

Tab le_3»4

Long run  p r i c e  e l a s t i c i t y  o f  c a p i t a l  and e l a s t i c i t y  o f  p r i c e  o f  c a p i t a l
w i t h  re s p e c t  t o  AAA bond r a te

S e c to r  C a p i ta l  e l a s t i c i t y  C a p i ta l  p r i c e
own p r i c e  i n t e r e s t  e l a s t i c i t y

1 A g r i c u l t u r e  - .4 2 1  .0736

2 Crude O i l  & Gas - .4 0 7  .0796

3 M in in g  - . 2 4 0  .0736

4 C o n s t r u c t io n  - . 2 1 7  .0494

5 Food & to b a c c o  - . 0 3 7  .0789

11 A g r i c u l t u r a l  f e r t i l i z e r s  - . 7 1 2  .0748

12 O ther c h e m ic a ls  - . 5 9 0  .0748

13 P e tro leum  r e f i n i n g  - .2 6 3  .0812

37 Aerospace - . 9 7 2  .0696

38 Sh ips  & b o a ts  - . 2 4 5  .0767

47 Gas, w a te r ,  s a n i t a t i o n  - . 7 3 4  .0699

48 W ho lesa le  & r e t a i l  t r a d e  - . 1 5 5  .0736

50 Real e s ta te  - . 1 2 7  .0744

51 H o te ls  & r e p a i r  ( n o t  a u to )  - . 1 0 7  .0744

54 Movies & amusements - . 4 4 0  .0744

55 M e d ica l & E d u c a t io n a l  - . 3 6 4  .0744
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The numbers i n  T a b le  3 .4  answer th e  q u e s t io n  o f  t h e  e f f e c t  o f  t h e  

c o s t  o f  c a p i t a l  on th e  amount o f  c a p i t a l  purchased by each i n d u s t r y .  To 

e x a m in e  t h e  e f f e c t s  o f  ch an g es  i n  t h e  i n t e r e s t  r a t e  on th e  volume o f  

i n d u s t r y  i n v e s tm en t,  th e  s e t  o f  e q u a t io n s  was s o lv e d  f o r  1978 in v e s tm e n t  

t w i c e ,  once w i t h  th e  observed  1978 AAA r a te  and once w i t h  th e  bond r a te  

1% (n o t  p e rcen tag e  p o i n t )  h i g h e r  t h a n  t h e  197 8 o b s e rv e d  v a l u e .  The 

d i f f e r e n c e  b e tw e e n  t h e  tw o  s o l u t i o n s ,  as a p e r c e n ta g e  o f  t h e  1978  

in v e s tm e n t  f i g u r e s  a r e  r e p o r t e d  i n  T a b le  3 . 5 .  T h u s ,  T a b le  3 . 5  i s  

p r e s e n t i n g  i n t e r e s t  r a t e  e l a s t i c i t i e s  o f  i n v e s t m e n t  w i t h  t h e  

e l a s t i c i t i e s  computed a t  th e  1978 v a lu e s .  The t a b l e  l i s t s  o n l y  t h o s e  

s e c to r s  w i t h  r e l a t i v e l y  la rg e  v a lu e s  f o r  th e  e l a s t i c i t i e s .  I t  s h ou ld  be 

n o te d  t h a t  t h e  e l a s t i c i t i e s  a r e  u s u a l l y  c a l l e d  im p a c t  e l a s t i c i t i e s ,  

meaning t h a t  th e  t a b le  shows th e  im m ed ia te  response o f  i n v e s tm e n t  t o  a 

change  i n  th e  bond r a t e .  From th e  p o in t  o f  v iew  o f  th e  L IFT m ode l,  th e  

im pac t e l a s t i c i t i e s  a r e  m ore m e a n in g f u l  t h a n  lo n g  ru n  e l a s t i c i t i e s .  

T h i s  i s  b e ca u se  in v e s tm e n t  changes w i l l  change s e c to r a l  o u t p u t s ,  which 

w i l l  i n  t u r n  fe e d  back on in v e s tm e n t .  When t h e  m ode l i s  f o r e c a s t i n g ,  

t h e  long  run  e l a s t c i t i e s  w i l l  neve r be observed  d i r e c t l y ,  because o f  th e  

c o r r e s p o n d in g  ch an g e s  i n  o t h e r  p a r t s  o f  t h e  m ode l b r o u g h t  abou t by 

in v e s tm e n t  changes. These im p a c t  e l a s t i c i t i e s  g i v e  some i d e a  o f  t h e  

d i r e c t  e f f e c t  o f  i n t e r e s t  r a t e  movements on in v e s tm e n t  b e h a v io r .
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l a b L s - 2 * £

Im pact m u l t i p l i e r s  o f  bond r a t e  on in v e s tm e n t

S e c to r E la s t i  c i t y

1 A g r i c u l t u r e - . 0 5 4

2 Crude o i l  & gas - . 1 6 6

3 M in in g - .0 3 7

4 C o n s t r u c t io n - .0 0 7

5 Food & to b a cco - .0 2 5

11 A g r i c u l t u r a l  f e r t i l i z e r s - .2 4 6

12 O the r ch em ica ls - . 0 4 6

13 P e tro le u m  r e f i n i n g - . 0 9 4

37 Aerospace - . 1 4 3

47 Gas, w a te r  & s a n i t a t i o n - .1 2 7

48 W ho lesa le  & r e t a i l  t r a d e - .0 2 7

50 Real e s ta te - . 0 1 4

51 H o te ls  & r e p a i r s  (n o t  a u to ) - . 0 2 9

54 Movies & amusements - .0 4 2

55 M e d ica l & e d u c a t io n a l - . 0 3 3

Cp n s tp u c t io n  E x p e n d i tu re s

The L IFT model has 31 s e c to r s  o f  pu rchases  o f  s t r u c t u r e s  by ty p e  o f  

s t r u c t u r e ,  f o l l o w i n g  t h e  s e c t o r a l  d e t a i l  a v a i l a b l e  i n  t h e  N a t io n a l  

Income and P roduc t A ccounts  (N IP A ) .  The l i s t  o f  s e c to r s  a pp e a rs  i n  t h e  

a p p e n d i x  t o  t h i s  c h a p t e r .  O f t h e s e  31 s e c t o r s ,  20 s e c t o r s  a r e  

fo r e c a s te d  by r e g re s s io n  e q u a t io n s .  The r e m a in d e r ,  m o s t l y  g o v e rn m e n t
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s t r u c t u r e s ,  a re  d e te rm in e d  e x o g e n o u s ly .  These s e c to r s  a re  marked i n  th e  

l i s t  i n  t h e  a p p e n d ix .

T h e  20  s e c t o r a l  e q u a t i o n s  w e re  e s t i m a t e d  w i t h  o r d i n a r y  l e a s t  

s q u a re s ,  u s in g  d a ta  from  1958 t o  1981 . Of t h e  20 e q u a t i o n s ,  9 o f  t h e  

s e c t o r s  use one o r  more i n t e r e s t  r a te s  d i r e c t l y .  Four o f  th e  re m a in in g

11 c o n s t r u c t io n  s e c to r s  use one o r  more o f  th e  s e c to r s  i n  w h ich  i n t e r e s t  

r a te s  appear d i r e c t l y  as e x p la n a to r y  v a r ia b le s .  T h is  makes 13 o f  th e  20 

c o n s t r u c t i o n  e q u a t i o n s  f u n c t i o n s  o f  i n t e r e s t  r a t e s  d i r e c t l y  o r  

i n d i r e c t l y .  The l a r g e s t  c o n s t r u c t i o n  s e c t o r ,  a c c o u n t in g  f o r  15.7% o f  

t o t a l  new s t r u c t u r e s  pu rchases  i n  1 9 8 1 ,  i s  S i n g l e  f a m i l y  r e s i d e n t i a l  

s t r u c t u r e s .  Of t o t a l  p r i v a t e  r e s i d e n t i a l  s t r u c t u r e s ,  S in g le  f a m i l y  

r e s i d e n t i a l  s t r u c t u r e s  and A d d i t i o n s  and a l t e r a t i o n s  ( r e s i d e n t i a l )  

a c c o u n t  f o r  6 6 .7 % .  The p r i v a t e  n o n - r e s i d e n t i a l  s t r u c t u r e s  t o t a l  i s  

d o m i n a t e d  b y  5 s e c t o r s ,  I n d u s t r i a l  s t r u c t u r e s  (15%  o f  t o t a l  

n o n - r e s i d e n t i a l  s t r u c t u r e s ) ,  O f f i c e s  ( 1 4 % ) ,  S t o r e s ,  r e s ta u r a n ts  and 

ga rages  (16% ), O i l  and gas w e l l  d r i l l i n g  (15.5%) and E l e c t r i c  u t i l i t i e s  

( 1 2 .4 % ) .  To s i m p l i f y  th e  e x p o s i t i o n ,  o n ly  th e  s p e c i f i c a t i o n s  f o r  the se  

s e c to r s  w i l l  be d is c u s s e d .  A l l  o f  th e  e q u a t io n s  s e n s i t i v e  t o  i n t e r e s t  

r a t e s  a re  summarized i n  t h e  a p p e n d ix .

The e q u a t i o n  used t o  f o r e c a s t  S in g le  f a m i l y  r e s i d e n t i a l  s t r u c t u r e s  

c o n ta in s  tw o  v a r ia b le s  w h ich  a re  in te n d e d  t o  c a p tu re  f i n a n c i a l  e f f e c t s .  

These  a re  t h e  l e v e l  o f  t h e  m ortgage  r a te  and th e  c u r r e n t  and one ye a r  

la g g e d  d i f f e r e n c e  b e tw e e n  t h e  AAA bond r a t e  and t h e  4 t o  6 m o n th  

com m erc ia l paper r a t e .  The mortgage r a te  e n te rs  as a p r i c e  v a r i a b l e ,  t o  

show t h e  c o s t  o f  new homes t o  th e  f a m i l i e s  t h a t  l i v e  i n  them . The r a te
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d i f f e r e n c e  v a r i a b l e  r e p r e s e n t s  t h e  a v a i l a b i l i t y  o f  c r e d i t  t o  home 

b u i l d e r s .  A low v a lu e  i s  l i k e l y  t o  i n d i c a t e  a f l o w  o f  c r e d i t  o u t  ot  

m a jo r  hous ing  le n d in g  i n s t i t u t i o n s  t h a t  g e n e r a l l y  o c c u rs  when s h o r t  te rm  

i n s t r u m e n t s  become more p r o f i t a b l e  in v e s tm e n t  o p p o r t u n i t i e s  r e l a t i v e  t o  

l o n g e r  t e r m  s e c u r i t i e s .  T he  e l a s t i c i t y  o f  t h e  p e r - h o u s e h o l d  

e x p e n d i t u r e s  on new , s i n g l e  u n i t  r e s i d e n t i a l  s t r u c t u r e s ,  (measured a t  

th e  mean o f  th e  d a ta  s e r ie s )  a re  - . 6 8  f o r  th e  mortgage r a t e  and . 0 5  f o r  

th e  r a t e  d i f f e r e n t i a l .  To s t a t e  th e  e f f e c t s  a n o th e r  way, an in c re a s e  o t  

1 p e r c e n ta g e  p o i n t  i n  t h e  m o r tg a g e  r a t e  reduces r e a l  e x p e n d i tu re s  on 

s i n g l e - u n i t  r e s i d e n t i a l  s t r u c t u r e s  by 13.8% , measured a t  t h e  1981 d a ta  

p o i n t s .  S i m i l a r l y ,  a 1 p e r c e n t a g e  p o i n t  i n c r e a s e  i n  t h e  r a t e  

d i f f e r e n t i a l  e v e n t u a l l y  le a d s  t o  a 13.8% in c r e a s e  i n  s i n g l e - u n i t  

r e s i d e n t i a l  c o n s t r u c t i o n  e x p e n d i t u r e s .  The e q u a t io n  used t o  f o r e c a s t  

R e s i d e n t i a l  a d d i t i o n s  and a l t e r a t i o n s  i s  a f u n c t i o n  o f  t h e  r a t e  

d i f f e r e n t i a l ,  t h e  l e v e l  and th e  f i r s t  d i f f e r e n c e  o f  th e  mortgage r a t e ,  

a l l  m u l t i p l i e d  by t h e  v a lu e  o f  t h e  s t o c k  o f  s i n g l e  u n i t  r e s i d e n t i a l  

s t r u c t u r e s .  T h is  m u l t i p l i c a t i o n  i s  done t o  in s u r e  t h a t  th e  s iz e  o f  th e  

p o o l o f  s t r u c t u r e s  a f f e c t s  th e  response o f  a d d i t i o n s  and a l t e r a t i o n s  t o  

i n t e r e s t  r a t e  c h a n g e s .  W h i le  t h e  s ig n  on t h e  r a t e  d i f f e r e n t i a l  i s  

p o s i t i v e ,  a g a in  r e f l e c t i n g  a c r e d i t  a v a i l a b i l i t y  phenomenon, th e  s ig n  on 

th e  mortgage te rm s  a re  a ls o  p o s i t i v e .  T h is  s ig n  r e f l e c t s  a s u b s t i t u t i o n  

e f f e c t  b e tw e e n  p u r c h a s e s  o t  new s t r u c t u r e s  a n d  a d d i t i o n s  a nd  

a l t e r a t i o n s .  The e l a s t i c i t i e s  o t  the se  v a r ia b le s  i s  .03  f o r  th e  r a t e  

d i f f e r e n t i a l  and .16  f o r  th e  m o r tg a g e  r a t e .  These  e l a s t i c i t i e s  mean 

t h a t  a 1 p e r c e n ta g e  p o i n t  i n c r e a s e  i n  t h e  r a t e  d i f f e r e n t i a l  leads  t o  

a p p ro x im a te ly  a 600 m i l l i o n  d o l l a r  ( c o n s ta n t  1977 d o l l a r s ) i n c r e a s e  i n  

e x p e n d i t u r e s  on R e s id e n t i a l  A d d i t io n s  and A l t e r a t i o n s .  A 1 p e rcen ta g e

79 -



p o in t  i n c r e a s e  i n  t h e  m o r tg a g e  r a t e  i n c r e a s e s  e x p e n d i t u r e s  on t h i s  

s e c to r  by 250 m i l l i o n  c o n s ta n t  1977 d o l l a r s .

F o r p r i v a t e  n o n - r e s i d e n t i a i  s t r u c t u r e s ,  f o u r  o f  t h e  f i v e  most 

im p o r ta n t  s e c to r s  c o n ta in  i n t e r e s t  r a t e  te rm s .  Only E l e c t r i c  u t i l i t i e s  

c o n s t r u c t i o n  d oe s  n o t  use i n t e r e s t  r a t e s ,  i n s t e a d  u s in g  o n ly  a long  

d i s t r i b u t e d  la g  on t h e  o u t p u t  o f  p r o d u c t  l e v e l  s e c t o r  56 ( E l e c t r i c  

u t i l i t i e s )  t o  d e t e r m in e  new s t r u c t u r e s  p u rc h a s e s .  T h is  i s  n o t  r e a l l y  

s u r p r i s i n g  s in c e  t h e  E l e c t r i c  u t i l i t i e s  i n d u s t r y  i s  r e g u l a t e d  a n d  

s o m e w n a t  i n s u l a t e d  f r o m  c o s t - o f - c r e d i t  e f f e c t s .  F o r I n d u s t r i a l  

s t r u c t u r e s ,  th e  f i n a n c i a l  v a r i a b le  i s  th e  p ro d u c t  o f  th e  r a t e  d i f f e r e n c e  

used i n  th e  r e s i d e n t i a l  s t r u c t u r e s  e q u a t i o n  and t h e  la g g e d  s t o c k  o f  

i n d u s t r i a l  s t r u c t u r e s .  B o th  t h e  con tem poraneous  and one-yea r-* lagged  

v a lu e s  a re  used i n  th e  e q u a t io n .  T h is  v a r i a b l e  was found  t o  be th e  o n ly  

i n t e r e s t  r a t e  ty p e  v a r ia b l e  t h a t  e x e r te d  a r e a s o n a b le  and s i g n i f i c a n t  

i n f l u e n c e  i n  t h i s  e q u a t io n .  The reason  f o r  th e  n e g a t iv e  s ig n ,  wh ich  i s  

o p p o s i te  o f  th e  s ig n  on th e  r e s i d e n t i a l  s e c to r s ,  may r e f l e c t  th e  a b i l i t y  

o f  n o n - r e s id e n t i a l  b u i l d e r s  t o  command c o n s t r u c t io n  la b o r  and m a t e r i a l s  

m ore c h e a p ly  and e a s i l y  when r e s i d e n t i a l  b u i l d i n g  i s  d ep re sse d . The 

long  run  e l a s t i c i y  o f  e x p e n d i tu re s  o f  I n d u s t r i a l  s t r u c t u r e s  w i t h  re s p e c t  

t o  t h e  v a r i a b l e  i s  - . 1 4 1 .  T h i s  i m p l i e s  t h a t  a 1 p e r c e n ta g e  p o i n t  

in c re a s e  i n  th e  r a te  d i f f e r e n t i a l  reduces e x p e n d i tu re s  on new I n d u s t r i a l  

s t r u c t u r e s  by 2 ,2 5 0  m i l l i o n  c o n s ta n t  1977 d o l l a r s .  T h is  same ty p e  o f  

te r m ,  th e  long  and s h o r t  r a t e  d i f f e r e n t i a l ,  appears  i n  th e  e q u a t i o n  f o r  

O f f i c e s  and purchases  o f  new S to re s ,  r e s ta u r a n ts  and g a ra g e s .  For the se  

s e c t o r s ,  t h e  lo n g  ru n  e l a s t i c i t i e s  a r e  - . 0 4 9  and - . 0 6 6  r e s p e c t i v e l y .  

These e l a s t i c i t i e s  t r a n s l a t e  t o  a 500 m i l l i o n  c o n s t a n t  d o l l a r  d e c l i n e
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and an 850 m i l l i o n  c o n s ta n t  d o l l a r  d e c l in e  i n  e x p e n d i tu re s  f o r  th e se  two 

s e c to r s  when th e  r a te  d i f f e r e n t i a l  r i s e s  by 1 p e rce n ta g e  p o i n t .

The f i n a l  m a jo r  p r i v a t e  n o n - r e s id e n t i a l  c o n s t r u c t io n  s e c to r  i s  O i l  

and Gas w e l l  d r i l l i n g ,  wh ich  in c lu d e s  a tw o -y e a r  m ov ing  a v e r a g e  o f  t h e  

AAA bond r a t e  as a p r im a r y  d e t e r m i n a n t  o f  th e  le v e l  o f  e x p e n d i tu re s .  

The i n t e r e s t  e l a s t i c i t y  f o r  t h i s  s e c to r  i s  f a i r l y  s u b s t a n t i a l  a t  - . 3 0 .

There  a re  60 e q u a t io n s  w h ich  a re  used t o  f o r e c a s t  i n v e n t o r y  change  

by t y p e  o t  p r o d u c t .  The g e n e r a l  form  o f  th e  e q u a t io n  f o r  each s e c to r  

i s :

(6 ) St  ~ St - 1  = a + b I t  + cC It “ I t - 1 ) + dSt - 1  + eRt I t

where

S = s to c k  o t  i n v e n t o r i e s  o f  each p ro d u c t  a t  t im e  t
1 = o u tp u t  o f  p ro d u c t  le s s  change o f  in v e n to r y  o f  th e

p ro d u c t  and th e  use o f  th e  p ro d u c t  i n  i t s  own making
R. = 4 t o  6 month com m erc ia l paper r a t e  le s s  th e  r a t e  o f  g ro w th  

o f  th e  p r i c e  o f  each p ro d u c t

The e q u a t io n  r e la t e s  th e  change i n  in v e n to r y  s t o c k s  t o  t h e  use o t  

th e  p ro d u c t  as a m a t e r ia l  in p u t  t o  th e  making o f  a l l  o th e r  p ro d u c ts ,  th e  

change  i n  t h i s  usage , th e  le v e l  o f  th e  s to c k  i n  th e  p re v io u s  p e r io d  and 

a p ro xy  f o r  th e  r e a l  i n t e r e s t  c o s t  o f  h o ld in g  i n v e n t o r i e s .  The expec ted  

s ig n s  on th e  c o e f f i c i e n t s  a re  p o s i t i v e  f o r  a ,  r e f l e c t i n g  t h e  p r o b a b le  

in c re a s e  i n  in v e n to r y  h o ld in g s  when th e  le v e l  o f  usage in c r e a s e s ,  e i t h e r  

p o s i t i v e  o r  n e g a t iv e  f o r  c ,  depend ing  on w h e th e r th e  s to c k s  o t  th e  good
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i n  q u e s t io n  move p ro  o r  c o u n t e r - c y c l i c a l l y ,  n e g a t iv e  f o r  d ,  t o  a c c o u n t  

f o r  t h e  d e p r e s s in g  e f f e c t  on i n v e n t o r y  a c c u m u la t io n  o t  a l r e a d y  h ig h  

L e ve ls  o f  in v e n to r y  s t o c k ,  and n e g a t iv e  f o r  e .  P r i o r  t o  e s t i m a t i n g  t h e  

e q u a t i o n s ,  two c r i t e r i a  were e s ta b l i s h e d  w h ich  r e s t i c t e d  th e  s ig n s  on d 

and e t o  be n e g a t iv e .  When th e  e s t i m a t i o n  r e s u l t e d  i n  p o s i t i v e  s ig n s  

f o r  e i t h e r  o f  t h e s e  tw o  t e r m s ,  t h e  te rm  was dropped and th e  e q u a t io n  

re -e s t im a te d  w i t h o u t  i t .

Us ing  t h i s  p ro c e d u re ,  17 o f  th e  60 e q u a t io n s  were found  t o  c o n t a i n  

n e g a t i v e  i n t e r e s t  c o s t  e f f e c t s .  The te r m s  w e re  fo u n d  t o  be o n l y  

m o d e ra te ly  s i g n i f i c a n t ,  i . e .  w i t h  a s s o c i a t e d  t  v a lu e s  g r e a t e r  t h a n  

u n i t y ,  f o r  o n l y  a few  s e c t o r s .  These  a r e  Farms and a g r i c u l t u r a l  

s e r v ic e s ,  M is c e l la n e o u s  m a n u fa c tu r in g .  F u r n i t u r e ,  C rude  p e t r o l e u m ,  and 

F o o tw e a r .  On th e  w h o le ,  th e  i n t e r e s t  s e n s i t i v i t y  o f  in v e n to r y  h o ld in g s  

by p rodu c t  i s  v e ry  s m a l l .  Recent work by DeLeeuw on in v e n to r y  b e h a v io r  

b l _ £ l f i g . . o t _ h o | . d § £  c o n t i  rms t h i s  r e l a t i v e  i n s e n s i t i v i t y  o f  a g g re g a te  

in v e n to r y  h o ld in g s  t o  r e a l  i n t e r e s t  r a te  changes, a l th o u g h  he i s  a b le  t o  

f i n d  a s t a t i s t i c a l l y  s i g n i f i c a n t  e f f e c t .  DeLeeuw f i n d s  t h a t  h o ld in g s  o f  

m a t e r ia l s  in v e n t o r i e s  a re  more s e n s i t i v e  t o  r e a l  i n t e r e s t  r a t e  ch an g es  

t h a n  f i n i s h e d  g o o d s  o r  g o o d s - i n - p r o c e s s  i n v e n t o r i e s .  G e n e r a l l y ,  

" O r d e r s "  i n d u s t r i e s  ( r o u g h l y  m ean in g  d u r a b le  g o o d s  m a n u f a c t u r i n g  

i n d u s t r i e s )  a re  more s e n s i t i v e  th a n  " S a le s "  i n d u s t r i e s  ( r o u g h ly  meaning 

n o n -d u ra b le  goods m a n u fa c tu r in g ) .  The e l a s t i c i t i e s  o t  re s p o n s e  ra n g e  

f r o m  a low  v a lu e  o f  - . 0 2 5  f o r  h o ld in g s  o f  g o o d s - in -p ro c e s s  in v e n t o r i e s  

i n  S a les  i n d u s t r i e s ,  t o  - . 2  f o r  h o l d i n g s  o f  m a t e r i a l  i n v e n t o r i e s  i n  

O r d e r  i n d u s t r i e s  w i t h  t h e  a v e r a g e  e l a s t i c i t y  a ro u n d  - . 0 8 .  The 

r e g re s s io n s  w h ich  produced th e s e  r e s u l t s  were e s t im a te d  on a n n u a l  d a ta
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f r o m  1 9 5 8  th ro u g h  1981. The r e s u l t s  r e p o r te d  f o r  th e  p re s e n t  work ( i n  

th e  append ix  t o  t h i s  c h a p t e r )  may r e f l e c t  t h e  g r e a t e r  d a ta  p ro b le m s  

a s s o c i a t e d  w i t h  i n v e n t o r y  h o ld in g s  b^ j3£O duc t as opposed t o  in v e n t o r y  

h o ld in g s  b ^ J ig k d § £ .

12E&ESi90-£cade-gsua£i8DS-£i*QQE££-aDd_igiesE£§2.

T h e re  a r e  tw o  c h a n n e ls  by w h ic h  m o n e ta ry  f a c t o r s  can  e x e r t  an 

i n f l u e n c e  on t h e  f o r e i g n  t r a d e  p a r t  o f  t h e  m o d e l .  F i r s t ,  t h e r e  a re  

d i r e c t  i n t e r e s t  e f f e c t s  i n  t h e  e x p o r t  a n d  i m p o r t  e q u a t i o n s  f o r  

i n v e s tm e n t  in co m e  d e r i v e d  f ro m  s o u r c e s  f o r e i g n  t o  th e  i n v e s t o r .  The 

im p o r t  e q u a t io n  e x p la in s  th e  v a lu e  o f  in v e s tm e n t  income o f  fo re ig n -o w n e d  

a s s e ts  i n  th e  U. S. as a s im p le  l i n e a r  f u n c t i o n  o f  t h e  t o t a l  v a lu e  o f  

m e rc h a n d is e  i m p o r t s  and th e  r a te  on U. S. d o l l a r  denom inated d e p o s i t s  

n o t  h e ld  i n  t h e  U. S. ( t h e  E u r o d o l l a r  r a t e ) .  The v a lu e  o f  U . S . 

i n v e s t m e n t  in c o m e  d e r i v e d  f ro m  o v e r s e a s  a s s e t s  i s  a s im p le  l i n e a r  

f u n c t i o n  o f  t o t a l  m e rc h a n d is e  e x p o r t s  and t h e  E u r o d o l l a r  r a t e .  Fo r 

f o r e c a s t in g  p u rp o s e s ,  th e  E u r o d o l la r  r a te  i s  a s im p le  l i n e a r  f u n c t i o n  o f  

t h e  4 t o  6 m onth  c o m m e rc ia l  p a p e r  r a t e .  The i n t e r e s t  e l a s t i c i t y  f o r  

im p o r ts  i s  .319  and f o r  e x p o r ts  i s  .9 6 2 .  The e l a s t i c i t y  f o r  e x p o r t s  i s  

p a r t i c u l a r l y  s i g n i f i c a n t  because  th e  share  o f  t o t a l  e x p o r ts  accoun ted  

f o r  by t h i s  s e c to r  i s  q u i t e  h ig h  ( 2 2 % ) .  The c o r r e s p o n d in g  s h a r e  f o r  

im p o r ts  i s  much s m a l le r ,  o n ly  5.07% . No o th e r  non-m erchand ise  e x p o r t  o r  

im p o r t  e q u a t i o n s  use i n t e r e s t  r a t e s  o r  any o t h e r  v a r i a b l e  d i r e c t l y  

r e l a t e d  t o  m o n e ta ry  f a c t o r s .  I t  i s  i m p o r t a n t  t o  n o t e  t h a t  t h e  

non -m erchand ise  t r a d e  e q u a t io n s  a re  n o t f u n c t io n s  o f  r e l a t i v e  f o r e i g n  t o

11
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d o m e s t ic  p r i c e s  w h i l e  r e l a t i v e  p r i c e s  a r e  a p r im a r y  d e t e r m in a n t  o f  

m erchand ise  im p o r ts  and e x p o r t s .

The g e n e ra l  form  o f  th e  m erchand ise  e x p o r t  and im p o r t  e q u a t io n s  i s :

(7 ) x = (a  + bD )pc

where

x = c o n s ta n t  d o l l a r  im p o r ts  o r  e x p o r ts  
D = demand v a r ia b l e

f o r e i g n  demand in d e x e s  f o r  e x p o r ts  
d om es t ic  o u tp u t  p lu s  im p o r ts  le s s  e x p o r ts  f o r  im p o r ts  

p = r e l a t i v e  p r i c e  te rm
f o r e i g n  t o  d o m e s t ic  p r i c e  r a t i o  f o r  im p o r ts  
d om es t ic  t o  f o r e i g n  p r i c e  r a t i o  f o r  e x p o r ts

p -3
a , b , c  = p a ram e te rs  t o  be e s t im a te d .

The second channe l o f  e f f e c t s  f o r  m o n e ta ry  p o l i c y  i s  t h r o u g h  t h e  

e x c h a n g e  r a t e  and i t s  c o n s e q u e n t  e f f e c t  on t h e  r e l a t i v e  f o r e i g n  t o  

d om es t ic  p r i c e  r a t i o .  To u n d e rs ta n d  th e  in n o v a t io n  i n  th e  p re s e n t  w o rk ,  

i t  i s  necessa ry  t o  re v ie w  th e  p ro cess  used t o  g e n e ra te  f o r e i g n  p r i c e s .

I n  t h e  L IF T  m ode l t h e r e  a re  n in e  m a jo r  t r a d in g  p a r t n e r s :  Canada, 

Japan , B e lg iu m , F rance , Germany, I t a l y ,  N e th e r la n d s ,  U n ite d  K ingdom, and 

t h e  R e s t o f  t h e  w o r l d .  To d e r i v e  t h e  h i s t o r i c a l  s e r i e s  on i m p o r t  

p r i c e s ,  d o m e s t ic  p r i c e s  a re  g a th e re d  f o r  each c o u n t ry  and th e  exchange 

r a te  i s  a p p l ie d  t o  d e r iv e  d e f l a t o r s  f o r  each c o u n t ry  t h a t  a re  comparable  

t o  th e  U .S . d o m e s t ic  d e f l a t o r s .  The n e x t  s t e p  i s  t o  t r a n s l a t e  t h e  

s e c t o r  o r d e r i n g  o f  t h e  p r i c e  d e f l a t o r s  from  v a r io u s  c o u n t r ie s  t o  th e  

s e c t o r  o r d e r i n g  used  i n  t h e  L IF T  m ode l w h ic h  i s  a c c o m p l i s h e d  v i a  

" b r i d g e "  m a t r i c e s  s p e c i f i c  t o  each  c o u n t r y .  A t  t h i s  p o i n t  i n  t h e
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p ro c e d u re ,  a s e t  o f  p r i c e s  f o r  each m a jo r  t r a d in g  p a r tn e r  e x i s t s  a t  t h e  

s e c t o r  o r d e r i n g  used  by L IF T  and up t o  t h i s  p o in t  no d i s t i n c t i o n  has 

been made between e x p o r t  and im p o r t  p r i c e s .  To t r a n s l a t e  t h e  9 p r i c e  

v e c t o r s  i n t o  a s i n g l e  f o r e i g n  p r i c e  v e c t o r ,  some w e ig h t in g  scheme must 

be used . To g e t  th e  p r i c e  o f  im p o r ts  v e c t o r ,  t h e  w e ig h ts  a re  t h e  s h a r e  

o f  t o t a l  U .S .  im p o r t s  o f  t h e  i t h  com m od ity  accoun ted  f o r  by th e  j t h  

t r a d i n g  p a r t n e r .  The p r i c e  o f  com peting  w o r l d  e x p o r t s  i s  o b t a i n e d  by 

u s in g  t h e  same 9 v e c to r s  o f  p r i c e  w e ig h te d  by th e  share  o f  t o t a l  w o r ld  

e x p o r ts  o f  commodity i  accoun ted  f o r  by t r a d in g  p a r tn e r  j .

A l g e b r a i c a l l y ,  we can w r i t e  t h i s  p ro ce d u re  f o r  each t im e  p e r io d  a s :

( 8) pf  = £ P i *

where

Pf = p r i c e  o f  im p o r ts  o r  e x p o r ts  depend ing on th e  d e f i n i t i o n  o t  
^  th e  share  m a t r ix

where
e .  = c o u n t ry  s p e c i f i c  exchange r a t e  ( s c a la r )
S. = d ia g o n a l  m a t r ix  o f  w e ig h ts  f o r  each c o u n t ry  (48  by 48) 
I? = a g g re g a t io n  o r  d is a g g r e g a t io n  m a t r i x ,  s p e c i f i c  

t o  each c o u n t ry  (4 8  by M) 
p . = v e c to r  o f  d om e s t ic  p r i c e s  f o r  c o u n t r y  i  (M by 1)
M1 = v a r ia b le  re p re s e n t in g  number o f  s e c to rs  f o r  each o f  th e  

9 t r a d in g  p a r tn e r s

The p r ic e s  d e r iv e d  i n  t h i s  f a s h io n  a r e  used  i n  t h e  e s t i m a t i o n  o t  

t h e  m e rc h a n d is e  im p o r t  and e x p o r t  e q u a t i o n s ,  o f  w h ic h  t h e r e  a re  48 

d i f f e r e n t  c o m m o d i t ie s .  To e s t a b l i s h  f o £ g c § s t §  o f  t h e s e  p r i c e s ,  t h e  

f o l l o w i n g  r e g r e s s i o n s  w e re  r u n  ( o m i t t i n g  t i m e  s u b s c r i p t s  f o r  

co nven ience ) f o r  im p o r t  and e x p o r t  p r i c e s :
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(9 )  I r K p ' . j / p ^  ) = a + bT

p 1.. = I ^ p .  as d e s c r ib e d  above 

p^ = U .S . d o m es t ic  d e f l a t o r  

T = s im p le  t im e  t r e n d  

N o te  t h a t  t h e  e f f e c t s  o f  e x c h a n g e  r a t e s  a r e  o m i t t e d  f r o m  t h e s e  

r e g r e s s io n s .

T h i s  p r o c e d u r e  p r o v i d e s  r e l a t i v e  g r o w th  ra te s  o f  f o r e i g n  p r ic e s  

w i t h  re s p e c t  t o  a v e c to r  o f  v a r ia b le s  t h a t  i s  f o r e c a s t e d  e ls e w h e r e  i n  

t h e  m o d e l ,  n a m e ly /  d o m e s t ic  p r i c e s .  These r e l a t i v e  g ro w th  r a te s  a re  

m o d i f ie d  by assumed p a th s  o f  e x c h a n g e  r a t e s  f o r  each  c o u n t r y /  t h e n  

a g g r e g a te d  u s in g  t h e  r e s p e c t i v e  s h a r e  m a t r ic e s  f o r  th e  l a s t  y e a r  f o r  

w h ich  d a ta  i s  a v a i l a b le  f o r  each  c o u n t r y .  (T h e  p r o c e d u r e  i s  t h a t  o t  

e q u a t i o n  ( 8 ) . )  P r i o r  t o  t h e  p re s e n t  w o rk /  t h i s  f o r c a s t i n g  o f  f o r e i g n  

p r i c e s  was done o u ts id e  o f  th e  LIFT m ode l.  The p ro ce d u re  was t o  t a k e  a 

f o r e c a s t  o t  d o m e s t ic  p r i c e s  and c a l c u la t e  v e c to r s  o f  im p o r t  and e x p o r t  

p r i c e s  th ro u g h  th e  h o r iz o n  o f  th e  f o r e c a s t .  Then th e  le v e l s  o f  f o r e i g n  

p r i c e s  w ere  e n te re d  as exogenous d a ta  t o  th e  g e n e ra l  f o r e c a s t in g  m ode l.  

The f la w  w i th  t h i s  p r o c e d u r e  i s  t h a t  any  s c e n a r i o  t h a t  r e s u l t s  i n  a 

h i g h e r  r a t e  o f  i n f l a t i o n  f o r  t h e  U .S .  has u n in te n d e d  and c o n t in u in g  

e f f e c t s  i n  t h e  e x p o r t  and im p o r t  m a r k e ts  by a l t e r i n g  t h e  r e l a t i v e  

f o r e i g n - t o - d o m e s t i  c p r i c e  r a t i o .  One s o l u t i o n  t o  t h i s  p rob lem  i s  t o  

i t e r a t e  between t h e  f o r e c a s t i n g  m ode l and t h e  g e n e r a t i o n  o t  f o r e i g n  

p r i c e s  u n t i l  some convergence i n  f o r e c a s t  r e s u l t s  i s  re ached . T h is  i s  a 

cumbersom e and t im e -co n sum ing  p ro c e d u re .  An a l t e r n a t i v e  approach i s  t o

where
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e n d o g e n iz e  e xch a n g e  r a t e s ,  r a t h e r  t h a n  k e e p i n g  th e m  c o m p l e t e l y  

e x o g e n o u s .  One way t o  in c o r p o r a te  economic f a c t o r s  i n t o  exchange r a te s  

i s  t o  e s t im a te  a s e p a ra te  exchange r a te  e q u a t io n  f o r  each o f  th e  9 m a jo r  

t r a d in g  p a r t n e r s .  These r a te s  c o u ld  th e n  be used i n  th e  c a l c u l a t i o n  o f  

t h e  p *  v e c t o r  f o r  each  c o u n t r y .  T h i s  approach  was n o t  ta k e n  f o r  two 

re a s o n s .  F i r s t ,  a n n u a l  e s t i m a t i o n s  w o u ld  have  t o  be done on a v e r y  

s m a l l  d a ta  s e t ,  s in c e  exchange r a te s  have been f l o a t i n g  o n ly  from  1973. 

Second, e s t im a t in g  each exchange r a te  wou ld  c a r r y  im p l i c a t i o n s  abou t a l l  

o f  th e  non -U .S . exchange r a te s  as w e l l  as f o r  th e  d i r e c t  exchange r a te s  

between th e  U .S. and any i n d i v i d u a l  t r a d i n g  p a r t n e r .  These  i m p l i e d  

ch a n g e s  i n  t h e  n o n - U .S .  r a t e s  w o u ld  n a t u r a l l y  im p ly  changes i n  t h e  

t r a d e  p a t t e r n s  t h a t  co u ld  n o t  be accoun ted  f o r  i n  t h i s  m ode l.

In s te a d  o t  e s t im a t in g  a l l  9 exchange r a t e s ,  a s i n g l e  f u n c t i o n  i s  

a p p l ie d  t o  th e  s in g le  v e c to r  o f  e x p o r t  and im p o r t  p r i c e s  ( t h e  r e s u l t s  o t  

e q u a t i o n  ( 8 ) ) .  G iv e n  a s e t  o f  exogenous exchange r a te  f o r e c a s t s ;  t h i s  

f u n c t i o n  w i l l ,  i n  essence , a l lo w  th e  v a lu e  o f  th e  d o l l a r  t o  a p p r e c i a t e  

o r  d e p r e c ia t e  r e l a t i v e  t o  a l l  c u r r e n c ie s ,  w h i le  n o t  a f f e c t i n g  th e  r a te s  

o f  exchange between f o r e i g n  c u r r e n c ie s .  The f u n c t i o n ,  w h ich  i s  p o s i t e d ,  

n o t  e s t im a te d ,  and w h ich  o p e ra te s  o n ly  i n  th e  f o r e c a s t  p e r i o d ,  r e l a t e s  

t h e  m ovem ents  i n  t h i s  exchange r a te  s c a le r  t o  th e  d i f f e r e n t i a l  between 

th e  c a lc u la t e d  c u r r e n t  d o l l a r  b a la n c e - o f - t r a d e  and some t a r g e t  l e v e l  o f  

th e  c u r r e n t  d o l l a r  b a la n c e - o f - t r a d e .

B a s i c a l l y ,  t h e  f u n c t i o n  t o  change th e  exchange r a te  s c a le r  i s  o f  

th e  f o l l o w in g  fo rm :
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f o r  (BT < BT*) EXSCL = .95 

f o r  (BT > BT*) EXSCL = 1 .0 5

EXSCL = exchange r a te  s c a le r
BT^ = a c tu a l  c u r r e n t  d o l l a r  b a la n ce  o f  t r a d e ,  E x p o r ts  le s s  im p o r ts  
BT = t a r g e t  l e v e l  o f  th e  c u r r e n t  d o l l a r  b a lance  o f  t r a d e .

T h is  f u n c t i o n  p ro v id e s  a d e v ic e  t o  make th e  exchange r a te  s c a le r  move so

t h a t  BT i s  b ro u g h t  c lo s e r  t o  BT .  When th e  U. S. i s  r u n n in g  a l a r g e r

t r a d e  d e f i c i t  t h a n  t h e  t a r g e t  i n  a y e a r ,  th e  f u n c t i o n  makes th e  U. S.

d o l l a r  le s s  e x p e n s iv e  t o  f o r e i g n e r s ,  t h e r e b y  i n c r e a s i n g  e x p o r t s  and

d e c r e a s in g  i m p o r t s .  There  a re  a t  le a s t  tw o  m a jo r  p rob lem s w i t h  such a

s im p le  f u n c t i o n .  F i r s t ,  i t  i s  n o t  necessa ry  t o  d r i v e  BT t o  BT* e x a c t l y ,

so t h a t  th e  f u n t i o n  sh o u ld  become a c t i v e  o n ly  o u t s id e  some band  a ro u n d

BT ,  s a y ,  10% i n  e i t h e r  d i r e c t i o n .  Second, th e  f a c t o r  o f  a d ju s tm e n t  i s

in d ep e n d e n t o f  th e  d is ta n c e  between BT and BT .  These two d i f f i c u l t i e s

a re  c o r re c te d  i n  th e  f o l l o w in g  f u n c t i o n .

For (BT < B T * - .1 *B T * )  EXSCL = .9 5 N

where

N = (B T* -  BT)* 1 0 / BT*

and

f o r  (BT > B T*+ .1*B T*) EXSCL = 1 .0 5 N

where

N = (BT -  B T * )* 1 0 / BT*

where
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The m a jo r  p ro b le m  w i t h  t h i s  f u n c t i o n  i s  t h a t  i t  depends c r u c i a l l y  

on th e  v a lu e s  chosen f o r  BT • G e n e r a l l y ,  BT i s  a v a r ia b l e  t h a t  can  be 

s e t  a t  th e  u s e r 's  d i s c r e t i o n ,  a l lo w in g  f o r  some f l e x i b i l i t y  as an a id  i n  

m a k in g  s i m u l a t i o n s .  F o r t h e  p u rp o s e  o f  t h i s  w o rk ,  th e  v a lu e s  o f  th e  

c u r r e n t  d o l l a r  b a la n c e - o f - t r a d e  t h a t  r e s u l t s  from  th e  base s c e n a r io  w i l l  

be th e  BT v a lu e s  f o r  th e  subsequent s im u la t io n  ru n s  i n  c h a p t e r s  5 and

6 .  T h u s ,  a n y  movement i n  t h e  e x c h a n g e  r a t e  s c a l e r  i n  a ny  o f  t h e  

s im u la t io n s  w i l l  r e f l e c t  th e  e f f e c t s  o f  t h e  s i m u l a t i o n  on t h e  f o r e i g n  

t r a d e  p a r t  o f  t h e  m o d e l .  I t  s h o u ld  be no ted  t h a t  th e  v a lu e s  f o r  th e  

a d ju s tm e n t  f a c t o r s  ( .9 5  and 1 .0 5 )  were ch o se n  c o m p le t e l y  a r b i t r a r i l y .  

T h e  m a jo r  i n n o v a t i o n  i n  t h i s  w o r k ,  t h e n ,  i s  t o  make t h e  l e v e l s  o f  

f o r e i g n  p r i c e s  endogenous and t o  d e v is e  an a u to m a t ic  system f o r  d e a l i n g  

w i t h  b a lance  o f  t r a d e  c o n s id e r a t io n s .

13Ei£gU£tiui&_§Qd_laelt2xn!gD&

A f t e r  th e  model has g e n e ra te d  f o r e c a s t s  o f  t h e  6 t y p e s  o f  f i n a l  

dem and  a nd  u s e d  e q u a t i o n  (1 )  t o  c a l c u l a t e  t h e  v e c t o r  o t  i n d u s t r y  

o u t p u t s ,  th e  v e c to r  o f  i n d u s t r y  o u tp u ts  and t im e  t r e n d s  a re  used i n  t h e  

e q u a t io n s  f o r  la b o r  p r o d u c t i v i t y .  The g e n e ra l  fo rm  o f  th e  e q u a t io n  used 

t o  p r e d i c t  t h e  amount o f  o u tp u t  pe r h o u r ly  a d ju s te d  employees f o r  each 

in d u s t r y  i s :
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(11 ) In E /q  = a + bT1 + cT2 + d ( l n q t  -  I n q . ^ ) *  + e ( L n q ^ - L n q ^ )

E = h o u r ly  a d ju s te d  employment i n  each i n d u s t r y  
T1 = s im p le  t im e  t r e n d  s t a r t i n g  i n  1956
12 = s im p le  t im e  t r e n d  s t a r t i n g  i n  1969 
q = i n d u s t r y  s p e c i f i c  o u tp u t

The p lu s  and m inus s ig n s  i n  e q u a t io n  (11 ; r e f e r  t o  p o s i t i v e  and n e g a t iv e

o u tp u t  changes. Two p o in t s  s h o u ld  be no ted  abou t th e  e q u a t io n .  F i r s t ,

th e  two t im e  t r e n d s  a re  th e  r e s u l t  o f  " e y e b a l l i n g "  t h e  p r o d u c t i v i t y  d a ta

and n o t in g  a d i s t i n c t  change i n  th e  t r e n d  i n  most i n d u s t r i e s  a f t e r  1969.

S e c o n d ,  t h e  r e a s o n  f o r  th e  use o f  th e  two c h a n g e - in -o u t  pu t  te rm s  i s  t o

a l lo w  f o r  th e  p o s s i b i l i t y  o f  an a s y m m e t r ic  p r o d u c t i v i t y  re s p o n s e  t o

in c re a s e s  and decreases  i n  o u tp u t .

U s in g  t h e  v e c t o r  o f  p r o d u c t i v i t y  and t h e  o u t p u t  v e c t o r ,  h o u r ly  

a d ju s te d  employment f o r  each i n d u s t r y  i s  g e n e ra te d .  These  r e s u l t s  a r e  

t h e n  summed t o  e s t a b l i s h  t o t a l  h o u r l y - a d j u s t e d  e m p lo y m e n t  f o r  t h e  

economy and t h i s  r e s u l t  i s  compared w i t h  t h e  e xo g e n o u s  p r o j e c t i o n s  o f  

t h e  l a b o r  f o r c e  ( f r o m  th e  Bureau o f  Labor S t a t i s t i c s )  t o  d e te rm in e  th e  

u n e m p lo ym e n t r a t e .  T h i s  r a t e  t h e n  e n t e r s  many o f  t h e  b e h a v i o r a l  

f u n c t io n s  o f  th e  m odel.

A c a u t i o n a r y  n o te  i s  im p o r ta n t  h e re .  Because no accoun t has been 

ta k e n  o f  f l u c t u a t i o n s  i n  a ve ra g e  w e e k ly  h o u r s ,  t h e  u n e m p lo y m e n t r a t e  

c a l c u l a t e d  b y  t h e  m o d e l  may o v e r - s t a t e  o r  u n d e r - s t a t e  t h e  t r u e  

unemployment r a t e .  One o th e r  f a c t o r  t h a t  m ust be c o n s id e r e d  i s  t h a t  

peop le  may h o ld  more th a n  one j o b .  To accoun t f o r  t h i s  l a t t e r  e t f e c t ,  a

where
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v a r ia b l e  i s  d e f in e d  w h ich  measures th e  number o f  m u l t i p l e  jo b  h o ld e rs  as 

th e  number o f  h o u r ly  a d ju s te d  employees w h ich  must be removed from  t o t a l  

e m p lo ym e n t t o  a t t a i n  th e  l a s t  known unemployment r a t e .  (The number o f  

m u l t i p l e  jo b  h o ld e rs  i s  n o t  a s t a t i s t i c  c o l l e c t e d  by any a g e n c y  on a 

c o n t i n u o u s  b a s i s . )  F o r  t h i s  w o rk  t h e  f o r e c a s t  pa th  o f  th e  number o f  

m u l t i p l e  jo b  h o ld e rs  i s  ta k e n  from  th e  June , 1983 INFORUM base ru n ,  w i t h  

an a d ju s tm e n t  t o  move t h e  c a l c u l a t e d  u n e m p lo ym e n t  r a t e  o f  t h e  m odel 

c lo s e r  t o  th e  observed  r a t e  f o r  1981 . S ince  no e x p l i c i t  a t te m p t  i s  made 

t o  model average  hours  o f  work p e r  week, th e  i m p l i c i t  a ssum pt ion  i s  t h a t  

a v e r a g e  w e e k ly  h o u rs  a re  c o n s ta n t  a t  th e  average f o r  th e  l a s t  y e a r  f o r  

w h ich  th e  unemployment r a te  i s  known.

Once th e  c a l c u l a t i o n  o f  e m p lo y m e n t  and t h e  u n e m p lo ym e n t r a t e  i s  

f i n i s n e d ,  t h e  m ode l moves on t o  t h e  p r i c e - i n c o m e  s id e  t o  d e te rm in e  

i n d u s t r y  p r i c e s  and i n d u s t r y  f a c t o r  in c o m e s ,  t h e  p a r t  o f  t h e  m ode l t o  

w h ich  We now t u r n  o u r  a t t e n t i o n .

14Eci£stiP£gi£.side

The p r ic e - in c o m e  s id e  o f  th e  LIFT model p ro du ce s  f o r e c a s t s  o f  t h e

13 co m p o n e n ts  o f  in co m e  i n  c u r r e n t  d o l l a r s  f o r  each o f  50 i n d u s t r i e s .  

The components a re  fo r e c a s te d  by u s in g  s e p a ra te  re g re s s io n  e q u a t io n s  f o r  

each i n d u s t r y  f o r  most o f  th e  13 c o m p o n e n ts .  The e x c e p t i o n s  t o  t h i s  

g e n e r a l  r u l e  a r e  l i s t e d  b e low . F o re c a s t in g  income t h i s  way se rve s  two 

p u r p o s e s .  F i r s t ,  t h e  f o r e c a s t s  o f  in c o m e  b y  t y p e  o f  in c o m e  a r e  

i n t e r e s t i n g  i n  t h e i r  own r i g h t .  From th e s e  f o r e c a s t s ,  and a few  

a d d i t i o n a l  e q u a t i o n s ,  u s e f u l  m a c ro e c o n o m ic  t o t a l s  such  as p e r s o n a l
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income can be c a lc u la t e d .

The  s e c o n d  u s e  t o  w h ic h  t h e s e  f o r e c a s t s  a r e  p u t  i s  i n  t h e  

c a l c u l a t i o n  o f  i n d u s t r y  p r i c e s  u s in g  th e  e q u a t io n :

(12) p = ( I - A ) " 1 v

where

p » v e c to r  o f  i n d u s t r y  p r ic e s

( I - A )  = same as d e s c r ib e d  f o r  e q u a t io n  (1)
v = v e c to r  o f  i n d u s t r y  v a lu e  added p e r  u n i t  o f  o u tp u t  

where v a lu e  added i s  t h e  sum o f  th e  13 income components

T h is  approach t o  p r i c e  f o r e c a s t i n g  s t a t e s  t h a t  t h e  p r i c e  o t  any 

good  i s  a w e ig h te d  a v e ra g e  o f  a l l  t h e  m a t e r ia l  in p u t  p r i c e s  where th e  

w e ig h ts  a r e  t h e  e le m e n ts  o f  t h e  d i r e c t  r e q u i r e m e n t s  m a t r i x ,  p lu s  a 

com ponen t f o r  t h e  am ount o f  p r im a ry  f a c t o r  reward  p e r  u n i t  o f  o u tp u t .  

The p r im a r y  f a c t o r  re w a rd s  a r e  p a y m e n ts  t o  l a b o r ,  c a p i t a l  and t h e  

g o v e r n m e n t  ( t h r o u g h  i n d i r e c t  b u s in e s s  t a x e s ) .  The d e s ig n  o f  t h e  

p r ic e - in c o m e  s id e  p e rm its  o n l y  t h e  t o t a l  f o r  c a p i t a l  in co m e  f o r  each  

i n d u s t r y  t o  a t f e c t  p r i c e ,  r a t h e r  t h a n  a l l o w i n g  t h e  8 com ponents  o t  

c a p i t a l  income t o  e x e r t  i n d i v i d u a l  e f f e c t s  on p r i c e .  T h i s  d e s ig n  i s  

im p le m e n te d  by e s t i m a t i n g  a se t  o f  t o t a l  c a p i t a l  income e q u a t io n s  (one 

f o r  each in d u s t r y )  and a s e t  o f  e q u a t io n s  f o r  each o f  th e  e ig h t  t y p e s  o f  

c a p i t a l  in c o m e .  The f o r e c a s t s  o f  t o t a l  c a p i t a l  in co m e  p ro d u c e d  by 

summing t h e  e i g h t  i n d i v i d u a l  ty p e s  o f  c a p i t a l  income a re  s c a le d  t o  th e  

f o r e c a s t s  o f  th e  same t o t a l  (b y  in d u s t r y )  p roduced by th e  t o t a l  c a p i t a l  

in c o m e  e q u a t i o n s .  The  e f f e c t  o f  t h i s  p r o c e d u r e  i s  t o  a l l o w  t h e  

e q u a t io n s  f o r  th e  8 ty p e s  o f  c a p i t a l  income t o  a f f e c t  t h e  d i s t r i b u t i o n  

o f  c a p i t a l  in co m e  among t h e  com ponents , b u t  n o t  t o  a f f e c t  th e  l e v e l s .
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T h i s  d i s t r i b u t i o n  i s  i m p o r t a n t  f o r  t h e  c a l c u l a t i o n  o f  s e v e r a l  

m a c ro e c o n o m ic  t o t a l s .  P r o p r i e t o r s '  in c o m e ,  f o r  exam p le ,  i s  p a r t  o f  

p e rs o n a l  in co m e  w h i l e  c o r p o r a t e  p r o f i t s  a r e  n o t .  Any s h i f t  i n  t h e  

d i s t r i b u t i o n  o f  in co m e  by i n d u s t r y  b e tw een  th e s e  tw o  ty p e s  o f  income 

w i l l  change th e  le v e l  o f  p e rs o n a l  income as w e l l  as F e d e r a l  g o v e rn m e n t  

r e c e i p t s ,  s in c e  p r o f i t s  a r e  t a x e d  a t  a d i f f e r e n t  r a te  from  p e rs o n a l 

incom e.

One c o m p l ic a t io n  t h a t  sh ou ld  be b r i e f l y  addressed i s  th e  p rob lem  o f  

th e  t r a n s l a t i o n  o f  th e  income d a t a ,  a t  t h e  50 i n d u s t r y  l e v e l ,  t o  t h e  

p r o d u c t  l e v e l  o f  7 8  s e c t o r s .  T he  v v e c t o r  i n  e q u a t i o n  (1 2 )  i s  

v a lu e -a d d e d  p e r  u n i t  o f  p r o d u c t ,  so v a lu e -a d d e d  must be a v a i l a b le  a t  th e  

78  p ro d u c t  l e v e l .  The t r a n s l a t i o n  between th e  50 i n d u s t r i e s  and t h e  7 8  

p r o d u c t s  i s  d o n e  v i a  y e t  a n o t h e r  b r i d g e  m a t r i x .  T h e  

" p r o d u c t - t o - i n d u s t r y ”  b r id g e  shows t h e  p r o p o r t i o n  o f  each  i n d u s t r y ' s  

v a lu e -a d d e d  accoun ted  f o r  by each p ro d u c t .  Thus , f o r e c a s t s  o f  th e  t o t a l  

imcome o t  each  o t  t h e  50 i n d u s t r i e s  a re  passed th ro u g h  t h i s  b r id g e  t o  

g e t  th e  v v e c to r  used i n  th e  p r i c e  c a l c u l a t i o n  o f  e q u a t io n  ( 1 2 ) .

T h e re  a r e ,  t h e n ,  t h r e e  m a jo r  t y p e s  o f  in c o m e  w h ic h  e x e r t  an  

i n f l u e n c e  on t h e  p r i c e  o t  each  g o o d .  These  a r e  la b o r  com p en sa t ion ,  

r e t u r n  t o  c a p i t a l ,  and i n d i r e c t  b u s in e s s  t a x e s .  Two o t h e r  t y p e s  o f  

in c o m e  e x e r t  a much l e s s e r  e f f e c t  and so f o r  m ost p u r p o s e s  can be 

ig n o r e d .  These a re  s u b s id ie s ,  w h ic h  a r e  s m a l l  r e l a t i v e  t o  t h e  o t h e r  

t h r e e ,  and r e n t a l  in c o m e ,  w h ic h  a cc rues  o n ly  t o  va lu e -a d d e d  s e c to r  33 

(R ea l e s t a t e ) .  The d e te rm in a n ts  o f  th e  t h r e e  m a jo r  components o f  t o t a l  

f a c t o r  in c o m e  a r e  p r e s e n te d  i n  t a b u l a r  fo rm  i n  T a b le  3 . 6 .  These
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d e te rm in a n ts  a re  d is c u s s e d  s e p a r a te ly  b e lo w .  The d e t e r m i n a n t s  o t  t h e  

e q u a t io n s  f o r  th e  p ie c e s  o f  th e  r e t u r n  t o  c a p i t a l  a re  p re s e n te d  i n  T a b le  

3 .7  and o n ly  b r i e f l y  m entioned b e lo w .

The ke y  r e l a t i o n s h i p  on th e  p r ic e - in c o m e  s id e  o f  th e  model f o r  th e  

p re s e n t  work i s  fou n d  i n  th e  a gg re g a te  e q u a t io n s  f o r  la b o r  com pensation* 

I n  L I F T /  t h e r e  a r e  tw o  a g g r e g a te  h o u r l y  l a b o r  c o m p e n s a t i o n  (H L C )  

e q u a t i o n s ^  o n e  f o r  m a n u f a c t u r i n g  i n d u s t r i e s  a n d  o n e  f o r  

n o n -m a n u fa c tu r in g  i n d u s t r i e s .  The s e c to r a l  e q u a t io n s  f o r  HLC /  one f o r  

each  i n d u s t r y /  a r e  a s e t  o f  r e g re s s io n s  where th e  dependent v a r ia b le s  

a re  in d e x e s  o f  HLC d iv id e d  by one o f  a g g re g a te  in d e x e s /  depend ing on th e  

t y p e  o f  i n d u s t r y .  S in c e  t h e  p r im e  e x p l a n a t o r y  v a r i a b l e  i n  t h e  

n o n - m a n u f a c t u r i n g  HLC e q u a t i o n  i s  m a n u f a c t u r i n g  HLC/ t h i s  m ode l 

s t r u c t u r e  p e r m i ts  th e  m a n u fa c tu r in g  HLC e q u a t i o n  t o  d e f i n e  an a v e r a g e  

l e v e l  o f  c o m p e n s a t io n  f o r  th e  e n t i r e  economy w h i le  th e  v a r io u s  s e c to rs  

can d i f f e r  based on th e  r e l a t i v e  HLC e q u a t i o n s .  G iv e n  t h e  m e thod  f o r  

c a l c u l a t i n g  p r i c e s  and th e  f a c t  t h a t  la b o r  com pensa tion  com prises  about 

75% o f  n a t io n a l  incom e/ t h i s  e q u a t i o n  d e t e r m in e s  t h e  a g g r e g a te  p r i c e  

l e v e l  t o  a l a r g e  e x t e n t .  Thus t h e  m a n u f a c t u r i n g  HLC e q u a t i o n  i s  

e x t re m e ly  im p o r ta n t  t o  th e  model and even more so f o r  t h e  p r e s e n t  w o rk  

s in c e  i t  i s  t h e  m echan ism  by w h ic h  ch a n g e s  i n  t h e  money s u p p ly  a re  

t r a n s l a t e d  i n t o  a g g re g a te  p r i c e  l e v e l  movements. Some d is c u s s io n  o f  th e  

s p e c i f i c a t i o n  o f  t h i s  e q u a t io n /  shown i n  F ig u re  3 . 1 /  i s  i n  o r d e r .

F i r s t /  i t  i s  c l e a r  t h a t  t h e  m o n e ta ry  a g g r e g a te  s h o u ld  a p p e a r  

som ewhere  i n  t h e  m ode l i n  such  a way as t o  i n f lu e n c e  p r i c e s .  W ith o u t  

such an a pp e a ran ce / and i n  t h e  a b se n ce  o f  c a p a c i t y  c o n s t r a i n t s /  t h e
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I a b is _ £ * 6

M a jo r Components and In f lu e n c e s  o f  P r ic e - In c o m e  s id e

Cgragonerji Nynjbec^of^Sgciocs Influences

Labor com pensa tion
A ggrega tes  2 O v e r a l l  la b o r  p r o d u c t i v i t y

M2 r e l a t i v e  t o  r e a l  GNP 
S o c ia l  s e c u r i t y  t a x  r a te  
Im p o r t  d e f l a t o r  
Unemployment r a t e

S e c to ra l  e q u a t io n s  50
Unemployment r a te  
I n f l a t i o n
S e c to ra l  p r o d u c t i v i t y  
Share o f  t o t a l  employment

C a p i t a l  income 50 S e c to ra l  im p o r ts  
S e c to ra l  e x p o r ts  
S e c to ra l  o u tp u t  
C a p i t a l - o u t p u t  r a t i o s  
Unemployment r a te

I n d i r e c t  b u s in e s s  ta x e s 50 S e c to ra l  o u tp u t  
S e c to ra l  c a p i t a l  s to c k s

Government s u b s id ie s  50 Exogenous

R e n ta l income 1 Housing consum ption
Unemployment r a te
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m ode l w o u ld  have th e  p r o p e r t y  t h a t  c o n t in u a l  in c re a s e s  i n  th e  th e  money 

s u p p ly  would d e p re s s  i n t e r e s t  r a t e s  ( v i a  t h e  e q u a t i o n s  p r e s e n t e d  i n  

C h a p te r  2 ) and  g e n e r a te  c o n t i n u a l  i n c r e a s e s  i n  em p loym en t.  S eve ra l 

s o lu t i o n s  t o  t h i s  prob lem  e x i s t .  One p o s s i b i l i t y  i s  t o  model c a p a c i t y ,  

i n c l u d e  t h e  m o n e ta ry  a g g r e g a te  i n  th e  f i n a l  demand e q u a t io n s ,  and l e t  

th e  r a te  o f  g ro w th  o f  s e c to r a l  p r i c e s  be a f u n c t i o n  ot t h e  e x t e n t  t o  

w h ic h  c a p a c i t y  has been exceeded. Not o n ly  does t h i s  approach  r e q u i r e  

t h e  m ode ling  o f  lo n g - te rm  in d u s t r y  c a p a c i t y ,  wh ich  i s  a v e r y  d i f f i c u l t  

t a s k  ( e s p e c i a l l y  i n  d e f i n in g  e x a c t l y  what c a p a c i t y  i s )  b u t  i t  does n o t  

f i t  e a s i l y  i n t o  th e  fram ework embodied i n  e q u a t io n  (12) wh ich  t h e  m ode l 

u ses  t o  f o r e c a s t  p r i c e s .  I n s t e a d ,  one can a f f e c t  p r i c e s  by a l t e r i n g  

income p e r  u n i t  o t  o u t p u t  v i a  t h e  m o n e ta ry  a g g r e g a t e .  S in c e  l a b o r  

c o m p e n s a t io n  a c c o u n ts  f o r  such  a l a r g e  p e r c e n ta g e  o f  t o t a l  incom e, 

l e t t i n g  th e  m onetary  agg re g a te  a f f e c t  l a b o r  c o m p e n s a t io n  w i l l  s a t i s f y  

th e  re q u ire m e n ts .  G iven t h a t  th e  average le v e l  o f  la b o r  com pensa tion  i s  

d e t e r m in e d  by t h e  HLC i n  m a n u f a c t u r i n g  e q u a t io n ,  hav in g  th e  m onetary  

a g g re g a te  appear i n  t h i s  s i n g l e  e q u a t i o n  w i l l  p r o f o u n d l y  a f f e c t  t h e  

r e s u l t s  o t  t h e  p r i c e - i n c o m e  s i d e .  I n  a d d i t i o n ,  th e  i n c l u s io n  o t  th e  

m oneta ry  agg re g a te  here  i s  c o n s is te n t  w i t h  a t  l e a s t  one s t o r y  t h a t  can  

be t o l d  abo u t th e  way th e  economy w o rks .  In  t h i s  s t o r y ,  an in c re a s e  i n  

t h e  m o n e ta ry  a g g re g a te ,  s t i m u l a t e s  a g g r e g a te  demand w h ic h  c r e a t e s  

p r e s s u r e  i n  f a c t o r  m a rk e ts .  One c o n s t r a in t  f i r m s  wou ld  bump up a g a in s t  

q u i t e  q u i c k l y  i s  t h e  a v a i l a b i l i t y  o f  s k i l l e d  w o r k e r s ,  w h ic h  w o u ld  

t r a n s l a t e  i n t o  h i g h e r  wages and c o n s e q u e n t ly ,  h ig h e r  p r i c e s .  The HLC 

e q u a t io n  f o r  m a n u fa c tu r in g  embodies th e s e  r e l a t i o n s h i p s .
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Components and I n f lu e n c e s  o f  C a p i t a l  Income

CsrQBOQgnt M lU S C £ £ S

D e p re c ia t io n  
C o rp o ra te  & 
N o n co rp o ra te

50 Equipment s to c k s  
S t r u c tu r e s  s to c k s  
Equipment t a x  l i v e s  
S t r u c tu r e s  t a x  l i v e s

Net i n t e r e s t  payments 50 Exogenous

B us iness  t r a n s f e r  payments 
a g g re g a te Gross d o m es t ic  p ro d u c t  

Unemployment r a te  
PCE d e f l a t o r

s e c to r a l 50 In d u s t r y  o u tp u t  shares  
Unemployment r a te

1 O utpu t g row th
E x p o r t  g row th  
Im p o r t  g row th  
C o rp o ra te  income ta x  r a te  
Commercial paper r a te

50 In d u s t r y  o u tp u t  shares
In d u s t r y  e x p o r t  shares  
I n d u s t r y  im p o r t  shares  
I n f l a t i o n  
Unemployment
C o rp o ra te  income ta x  r a t e

P r o p r i e t o r s '  income 50 Exogenous

In v e n to r y  v a lu a t i o n  a d j u s t .
s e c to r a l  1

s e c to r a l  50
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T u r n in g  t o  e x a m in e  t h e  e q u a t i o n  s p e c i f i c a l l y ,  t h e  m o n e t a r y  

a g g re g a te ,  M2, e n te r s  th e  e q u a t io n  i n  an unusua l manner. The p e rcen tag e  

change  i n  m a n u f a c t u r i n g  HLC i s  a f u n c t i o n  o f  th e  p e rce n tag e  change i n  

th e  M2 t o  r e a l  GNP r a t i o  a c c o rd in g  t o  e q u a t io n  ( 1 3 ) :

(■13) y^ — zt  t  x^—<j “  .73(xt _-j-xt _2^

-  - 6 7 (x t _ 2 - x t _3)

-  - 4 9 (x t _ 3 - x t _ 4)

where

y = p e rcen ta g e  change i n  HLC f o r  m a n u fa c tu r in g '  
z = t o t a l  nonmonetary v a r ia b le s  and c o e f f i c i e n t s  d e te rm in in g  y 
x = p e rcen tag e  change i n  th e  M2 t o  r e a l  GNP r a t i o

The e f f e c t  o f  t h i s  ty p e  o f  e q u a t io n  i s  t o  d i s t r i b u t e  th e  e f f e c t  o f  

chang ing  th e  r a te  o f  g ro w th  i n  th e  M2 t o  r e a l  GNP r a t i o  o v e r  a f i v e  ye a r  

p e r i o d .  C o n s id e r  t h e  case  o f  a c o n s t a n t  r a t e  o f  g ro w th  i n  th e  M2 t o  

r e a l  GNP r a t i o  w h ich  has been i n  e f f e c t  i n d e f i n i t e l y .  The e q u a t io n  th e n  

t r a n s l a t e s  th e  r a te  o f  g ro w th  i n  t h i s  m o n e ta ry  r a t i o  i n t o  t h e  r a t e  o f  

g ro w th  o f  wages d i r e c t l y ,  s in c e  a l l  o f  th e  f i r s t  d i f f e r e n c e  te rm s  ca nce l 

o u t  when a l l  o f  th e  x^s  a re  e q u a l .  Now suppose t h a t  th e  m oneta ry  r a t i o  

in c re a s e s  by 1 p e r c n ta g e  p o i n t  o v e r  t h e  p r e v i o u s l y  assumed c o n s t a n t  

r a t e .  The e q u a t i o n  t r a n s l a t e s  none o t  th e  1% in c re a s e  t o  HLC i n  th e  

same y e a r ,  27% o f  t h e  1% in c r e a s e  d u r i n g  t h e  f i r s t  y e a r  a t t e r  t h e  

c h a n g e ,  33% o f  t h e  1% in c re a s e  t o  HLC d u r in g  th e  second y e a r  a t t e r  th e  

change, 51% d u r in g  th e  t h i r d  ye a r  a f t e r  th e  change, and 68% d u r i n g  t h e
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FIGURE 3.1
*  ANNUAL MONEY WAGE EQUATION BASED ON THE RATIO OF M2 TO REAL GNP

> 6 SEE = 1.5816 RSQR = 0.6861 RBARSQ = 0.5515
RHO = 0.5175 DW = 0.965 AAPE = 197.54

VARIABLE REGRES-COEF T - VALUE ELASTICITY MEXPLAVAL MEAN
FDPCMGCT-1) -0.730625 -3 .83 -0.095 43.14 0.0655
FDPCMGCT-2) -0.670244 -3 .27 -0.381 32.88 0.2861
FDPCMGCT-3) -0.490979 -2 .31 -0 .326 17.47 0.3351
FDPCMG(T-4) -0.320728 -1 .79 -0 .200 10.90 0.3136
PCSOCR 0.096238 1.54 0.868 8.10 4.5455
PCPIM 0.109080 1.74 0.393 10.23 1.8161
PCPIMCT-1) 0.107414 1.63 0.209 9.04 0.9810
PCAVG3 1.000000
PCMOGCT-1) 1.000000
TMANW DEPENDENT VARIABLE -  - 0.50392

ANNUAL MONEY WAGE EQUATION BASED ON THE RATIO OF M2 TO REAL GNP

DATE ACTUAL PREDIC
IS * IS + IS * * * *  *

60 4.19 2.26 0.00 + *
61 2.86 1.81 0.00+ *
62 3.84 3.03 0.00 + *

63 2.93 4.95 0 .00 * +
64 4.09 4 .18 0 .00 *+
65 2.08 4.33 0.00 * +
66 4.49 6.82 0.00 * +
67 5.02 4.71 0.00 + *
68 7.17 4 .78 0.00 + *
69 6 .99 4.29 0.00 + *
70 6.72 3 .68  0.00 +. *
71 6.12 4.86 0.00 + *
72 5.44 6 .12 0.00 * +
73 7 .22 7 .72  0.00 *  +
74 10.68 11.69 0.00 *
75 11.87 11.68 0.00
76 7.95 8.72 0.00 * +
77 8.37 7 .37 0.00 + *
78 8.17 9.22 0.00 *  +
79 9.66 9.22 0.00 + *
80 10.58 9.40 0.00 + *

IS * IS + IS * * * *  *
1.807 3.948 6.089 8.230 10.372

+
+*

TMANW = percentage change in  m anufacturing h o u rly  labo r 
compensation less  PCMOG and PCAVG3 

PCMOG = percentage change in  M2 to  re a l GNP r a t io  
PCAVG3 = th re e  pe riod  moving average o f percentage change in  

la b o r p ro d u c t iv i ty ,  (GNP/ t o t a l  jobs )
PCSOCR = percentage change in  le g is la te d  S o c ia l S e c u rity  ta x  ra te  
PCPIM = percentage change in  merchandise im port d e f la to r  less  

PCMOGCt-1)
FDPCMG = f i r s t  d if fe re n c e  in  PCMOG
The equa tion  was a c tu a l ly  estim a ted  using TMANW, which cons tra ined  
th e  c o e f f ic ie n ts  o f PCAVG3 and PCMOG to  u n ity .  For p lo t t in g  purposes, 
PCAVG3 and PCM0G(t-1) were added back to  TMANW.
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f o u r t h  y e a r  a f t e r  t h e  c h a n g e .  F u l l  p a ss  t h r o u g h  o f  t h e  assumed 1% 

in c re a s e  o ccu rs  f i v e  y e a rs  a f t e r  th e  o r i g i n a l  i n c r e a s e .  Thus  t h e r e  i s  

f u l l  p a s s  t h r o u g h  o f  t h e  e x c e s s  g r o w th  i n  M2 o v e r  r e a l  GNP t o  la b o r  

com pensa tion  and p r i c e s  a f t e r  f i v e  y e a rs .

The p e r c e n ta g e  c h a n g e  i n  t h e  M2 t o  r e a l  GNP r a t i o  a p p e a r s  

i m p l i c i t l y  i n  a n o th e r  te rm  i n  t h i s  e q u a t io n .  In  t h i s  t e r m ,  th e  r a te  o f  

g ro w th  i n  th e  m o n e ta ry  r a t i o  i s  s u b t r a c t e d  f r o m  t h e  a v e ra g e  r a t e  o t  

g r o w th  o t  m e rc h a n d is e  im p o r t  p r i c e s  and th e  r e s u l t i n g  v a r i a b l e  used as 

an independen t v a r ia b l e  i n  th e  r e g r e s s io n .  The l o g i c  beh in d  t h e  use o f  

t h i s  v a r i a b l e  i s  t h a t  wages p r o b a b l y  re s p o n d  t o  l a r g e r  t h a n  u s u a l  

i n c r e a s e s  i n  t h e  p r i c e  o f  im p o r t e d  g o o d s ,  s in c e  as c o n s u m e rs ,  t h e  

w a g e - e a r n e r s  m ust buy  goods  a t  t h e s e  p r i c e s .  The d e f i n i t i o n  o f  th e  

u s u a l  r a t e  o f  p r i c e  g ro w th  f o r  t h i s  purpose i s  th e  r a t e  o f  g ro w th  o f  th e  

M2 t o  r e a l  GNP r a t i o .

A s ide  from  th e  e f f e c t s  o f  th e  m oneta ry  a g g re g a te  i n  t h e  a g g r e g a te  

HLC e q u a t i o n  f o r  m a n u fa c tu r in g ,  m onetary  v a r ia b le s  p la y  a l i m i t e d  r o le  

on t h e  p r i c e - i n c o m e  s i d e .  The 4 t o  6 m onth  c o m m e rc ia l  p a p e r  r a t e  

a p p e a r s  i n  t h e  e q u a t i o n  w h ic h  e x p l a i n s  t h e  b e h a v io r  o f  t h e  sum o f  

c o r p o r a t e  p r o f i t s ,  c o r p o r a t e  c a p i t a l  c o n s u m p t i o n  a d j u s t m e n t  a n d  

c o r p o r a t e  i n v e n t o r y  v a l u a t i o n  a d j u s t m e n t .  The v a r i a b l e  p la y s  o n ly  a 

m in o r  r o l e  h e re ,  s u g g e s t in g  t h a t  when i n t e r e s t  r a t e s  r i s e ,  t h i s  t o t a l  

f a l l s .  The e l a s t i c i t y  o f  t h i s  response i s  q u i t e  s m a l l ,  a t  - . 0 1 6 .
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T^e Accou n ta n t

The jo b  o f  th e  A ccou n tan t i s  a a d e c e p t i v e l y  d i f f i c u l t  o n e :  t o  

c a l c u l a t e  v a r i o u s  nom ina l a gg re g a te s  u s u a l l y  d is p la y e d  i n  t h e  N a t io n a l  

Income and P rodu c t  A ccou n ts .  In  d o in g  th e s e  c a l c u la t i o n s  th e  A c o u n ta n t  

p e r f o r m s  i t s  m ost im p o r ta n t  r o le  f o r  th e  model by t a k in g  th e  f o r e c a s t s  

o f  th e  income s id e  com puting  some needed macroeconomic v a r ia b le s  such as 

c a p i t a l  consum ption  a d ju s tm e n ts ,  and d e r i v in g  p e rs o n a l  incom e, ta x e s  and 

d is p o s a b le  in c o m e .  By u s in g  an e c o n o m e t r i c a l l y  e s t i m a t e d  p e r s o n a l  

s a v in g s  e q u a t io n  and an o v e r a l l  d e f l a t o r  c a lc u la te d  from  th e  r e s u l t s  o t  

t h e  r e a l  and p r i c e - i n c o m e  s i d e s ,  t h e  t o t a l  am ount o f  c o n s u m p t i o n  

e x p e n d i t u r e s  i n  1977 d o l l a r s  can  be o b ta in e d  and t h i s  v a lu e  fe d  back 

i n t o  t h e  r e a l  s id e .  The A ccou n tan t t h e r e f o r e  c lo s e s  t h e  m ode l i n  t h e  

sense  t h a t  th e  i n i t i a l  assum ptions  about th e  c o n s t a n t - d o l l a r  d is p o s a b le  

income and th e  spend ing  r a te  a re  re p la c e d  by m o d e l-ge n e ra te d  v a lu e s .

The A ccoun tan t c o n s is t s  o f  f o u r  m a jo r  p a r t s ,  each c o r r re s p o n d in g  t o  

a ty p e  o f  t a b le  o f  agg re g a te  d a ta  i n  NIPA. P a r t  1 c a l c u la t e s  a gg re g a te s  

f o r  n a t i o n a l  in co m e  by t y p e  o f  i n c o m e ,  w h ic h  r e q u i r e s  c r e a t i n g  

s u p p le m e n ts  t o  l a b o r  c o m p e n s a t io n  such as e m p lo y e r  c o n t r i b u t i o n s  t o  

s o c ia l  in s u ra n c e ,  and c a p i t a l  consum ption  a d ju s tm e n ts  f o r  s e v e ra l  o f  th e  

income t y p e s .  None o f  t h e s e  a d d i t i o n a l  e q u a t i o n s  u ses  any  m o n e ta ry  

v a r ia b le s  o r  i n t e r e s t  r a te s  as e x p la n a to r y  v a r ia b l e s .

P a r t  2 r e l a t e s  c u r r e n t  d o l l a r  GNP, NNP, n a t i o n a l  in co m e  and 

p e rs o n a l  incom e, w h ic h  r e q u i r e s  e q u a t i o n s  f o r  g o v e r n m e n ta l  t r a n s f e r  

p a y m e n ts ,  p e r s o n a l  i n t e r e s t  in co m e  and consumer i n t e r e s t  payments t o
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b u s i n e s s .  These  l a s t  tw o  p ie c e s  a r e  f u n c t i o n s  o f  i n t e r e s t  r a t e s .  

I n t e r e s t  re c e iv e d  by th e  F ede ra l government i s  p o s i t i v e l y  r e la t e d  t o  th e  

AAA b o n d  r a t e  m u l t i p l i e d  by  t h e  a m o u n t  o f  F e d e r a l  d i r e c t  lo a n s  

o u t s ta n d in g .  I n t e r e s t  re c e iv e d  by s t a t e s  and l o c a l i t i e s  i s  a f u n c t i o n  

o f  t h e  a v e ra g e  r a t e  re c e iv e d  m u l t i p l i e d  by th e  i n t e r e s t  b e a r in g  a s s e ts  

o f  s t a te s  and l o c a l i t i e s .  In  th e  f o r e c a s t ,  t h e  a v e ra g e  i n t e r e s t  r a t e  

r e c e i v e d  i s  a s im p le  l i n e a r  f u n c t i o n  o f  t h e  c u r r e n t  and one p e r io d  

lagged  AAA bond r a t e .  For i n t e r e s t  p a id  by th e  F ed e ra l g o v e rn m e n t ,  t h e  

am ount i s  p o s i t i v e l y  r e l a t e d  t o  t h e  amount o f  p r i v a t e l y  h e ld  Fe de ra l 

governm ent deb t p lu s  t h e  am ount o f  t h e  c u r r e n t  d e f i c i t  t h a t  i s  h e ld  

p r i v a t e l y  m u l t i p l i e d  by th e  AAA bond r a t e .  I n t e r e s t  p a id  by s t a t e  and 

l o c a l  governm ents  i s  th e  amount o f  s t a t e  and l o c a l  d e b t  m u l t i p l i e d  by 

t h e  a v e ra g e  i n t e r e s t  r a t e  p a id  on t h a t  d e b t .  I n  f o r e c a s t i n g ,  t h e  

average r a te  p a id  i s  a f u n c t i o n  o f  th e  c u r r e n t  AAA bond r a t e  as w e l l  as 

one- and tw o -y e a r  la g s  on t h i s  v a r i a b l e .

P e r s o n a l  i n t e r e s t  p a y m e n ts  t o  b u s in e s s  i s  a p o s i t i v e  l i n e a r  

f u n c t i o n  o f  consumer e x p e n d i tu re s  on d u ra b le s  m u l t i p l i e d  by a t w o - y e a r  

m o v in g  a v e r a g e  o f  th e  4 t o  6 month com m erc ia l paper r a t e ,  th e  le v e l  o f  

d i s p o s a b le  p e r - c a p i t a  in co m e  and t h e  change  i n  t h a t  i n c o m e .  The  

e l a s t i c i t y  o f  th e  consumer i n t e r e s t  payments t o  b u s in e s s  w i t h  re s p e c t  t o  

t h e  tw o  p e r i o d  m o v in g  a v e r a g e  o f  t h e  c o m m e rc ia l  pape r r a te  i s  .1 7 7 .  

T h is  v a lu e  i s  q u i t e  lo w ,  wh ich  sugges ts  t h a t  when i n t e r e s t  r a t e s  r i s e ,  

a l t e r n a t i v e  means o f  paym en t a r e  used  w h ic h  do n o t  r e q u i r e  i n t e r e s t  

payments t o  b u s in e s s e s .
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P a r ts  3 and 4 o f  th e  A ccoun tan t c re a te  th e  c u r r e n t  d o l l a r  F e d e r a l  

g o v e rn m e n t  and t h e  S ta te  and l o c a l  government e x p e n d i tu re  and r e c e ip t s  

t a b l e s ,  w h ich  show th e  g o v e rn m e n ta l  s u r p lu s e s  o r  d e f i c i t s .  O n ly  tw o  

a d d i t i o n a l  q u a n t i t i e s  a re  c a lc u la te d  i n  th e s e  p a r t s  w h ich  use i n t e r e s t  

r a t e s .  These a re  i n t e r e s t  r e c e ip t s  from  s o c i a l  i n s u r a n c e  t r u s t  f u n d s  

f o r  t h e  F e d e ra l government and s t a t e s  and l o c a l i t i e s .  In  b o th  o t  th e se  

cases th e  i n t e r e s t  re c e iv e d  i s  a f u n c t i o n  o f  th e  a v e ra g e  r a t e  r e c e i v e d  

p e r  u n i t  o t  f u n d ,  m u l t i p l i e d  by th e  s iz e  o f  th e  fu n d  and i n  b o th  cases 

th e  average  r a te  i s  f o r e c a s te d  u s in g  an e q u a t i o n  t h a t  c o n s i s t s  o f  t h e  

AAA bond r a te  and th e  one p e r io d  lagged average  r a te  o f  r e t u r n  on s o c ia l  

in s u ra n c e  fu n d s .

G ove rn m e n t r e c e i p t s  a r e  m o s t l y  ta x  paym ents . F ede ra l government

r e c e ip t s  from  th e  p e rs o n a l  income ta x  a re  c a lc u la te d  u s in g  an e l a b o r a t e

scheme w h ich  in c o r p o r a te s  a c tu a l  ta x  r a te  sch e d u le s  used by i n d i v i d u a l s

f ro m  fo rm  1 0 4 0 .  The scheme make use o f  t h e  s i z e  d i s t r i b u t i o n  o f

h o u s h o ld s  and t h e  d i f f e r i n g  t a x  t r e a t m e n t  o f  th e  d i f f e r e n t  househo ld

s i z e s .  O th e r  t a x  r e c e i p t s ,  i n c l u d i n g  t h o s e  f r o m  o t h e r  l e v e l s  o f

g o v e r n m e n t ,  a r e  c o m p u te d  r e l a t i v e  t o  t h e  f e d e r a l  p e r s o n a l  t a x

15paym ents.

Having c a l c u la t e d  a l l  o f  t h e  d e s i r e d  m a c ro e c o n o m ic  a g g r e g a t e s ,  

i n c lu d in g  p e rs o n a l incom e, and p e rs o n a l income ta x e s ,  we can t u r n  t o  th e  

f i n a l  j o b  o f  th e  A ccoun tan t w h ich  i s  th e  c a l c u l a t i o n  o f  c o n s ta n t  d o l l a r  

d is p o s a b le  income and th e  d i v i s i o n  o f  c o n s ta n t  d o l l a r  d is p o s a b le  in co m e  

b e tw e e n  s a v in g s  and c o n s u m p t io n .  T h is  s te p  i s  e x t re m e ly  im p o r ta n t  i n  

th e  model because t h i s  s te p  c lo s e s  t h e  m odel w i t h  r e s p e c t  t o  in c o m e .
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c a r r y i n g  th e  i m p l i c a t i o n  t h a t  th e  model p roduces a f o r e c a s t  o f  s e c to r a l  

p r i c e s ,  s e c t o r a l  o u t p u t s  a n d  s e c t o r a l  in c o m e  t h a t  a r e  m u t u a l l y  

c o n s i s t e n t .

The key r e l a t i o n s h i p  w h ich  a l lo w s  c o n s ta n t  d o l l a r  d is p o s a b le  income 

t o  be s e p a r a t e d  i n t o  c o n s u m p t io n  and s a v in g  i s  t h e  e q u a t i o n  f o r  

p e r - c a p i t a  c o n s ta n t  d o l l a r  s a v in g s .  T h is  e q u a t io n  i s  r e p o r te d  i n  F ig u re  

3 .2  and r e l a t e s  p e r - c a p i t a  c o n s ta n t  d o l l a r  s a v in g  t o  a t w o - y e a r  m o v in g  

a v e r a g e  o t  t h e  4 t o  6 m o n th  c o m m e rc ia l  p a p e r  r a t e  m u l t i p l i e d  by 

d is p o s a b le  p e r - c a p i t a  in c o m e ,  t h e  p r i c e  o f  new c a r s  r e l a t i v e  t o  a l l  

o t h e r  co nsum er p r i c e s ,  ( a g a in  m u l t i p l i e d  by t h e  l e v e l  o f  p e r - c a p i t a  

d i s p o s a b le  i n c o m e ) ,  d i s p o s a b l e  p e r - c a p i t a  in c o m e  a n d  t h e  f i r s t  

d i f f e r e n c e  i n  p e r - c a p i t a  d is p o s a b le  incom e. The r e s u l t s  suggest t h a t  

s a v in g s  i s  o n ly  w eak ly  p o s i t i v e l y  r e la t e d  t o  i n t e r e s t  r a t e s ,  s t r o n g l y  

n e g a t i v e l y  r e l a t e d  t o  t h e  r e l a t i v e  p r i c e  o f  new c a r s ,  and s t r o n g l y  

p o s i t i v e l y  r e la t e d  t o  income and i t s  change. At f i r s t  b l u s h ,  i t  w o u ld  

a p p e a r  t h a t  t h e  s ig n  on th e  r e l a t i v e  new c a r  p r i c e  i s  i n c o r r e c t ,  s in c e  

s a v in g  and new c a r  purchases a re  g e n e r a l l y  regarded  as s u b s t i t u t e s .  I f  

h o w e v e r ,  consum er e x p e n d i t u r e s  on new c a rs  a re  p r i c e  i n e l a s t i c  (w h ich  

th e y  a re  by th e  e s t im a t io n s  p re s e n te d  e a r l i e r ,  e l a s t i c i t y  i s  - . 3 ) ,  when 

t h e  p r i c e  o f  a u to s  r i s e s ,  so does th e  share  o f  a u to s  i n  t o t a l  incom e. 

The e q u a t io n  i s  s u g g e s t in g  t h a t  t h i s  in c re a s e  i n  t h e  s h a r e  o f  new c a r s  

comes a t  t h e  e xp e n se  o f  s a v in g s .  The income e l a s t i c i t y  o f  s a v in g s  f o r  

t h i s  e q u a t io n  i s  v e ry  c lo s e  t o  2 . 0 ,  making s a v in g  b e h a v io r  v e r y  in co m e  

e l a s t i c .
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FIGURE 3.2

*  PER CAPITA SAVINGS

0 . 4 SEE = 2 .8323  RSQR = 0 .7704 RBARSQ = 0 .7164
RHO = 0.2997  DW = 1.401 AAPE = 8 .9 8

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 94.424380 3 .6 5 3 .763 33.51 1 .0000
INTRS 0.000809 0 .6 7 0 .079 1 .3 2 2444.3794
RELPS -0 .3 2 7 1 7 0 - 3 . 7 9 -4 .9 1 9 3 5 .7 9 377.2672
DI72P 0.135227 4 .37 1 .964 45 .76 364 .4454
DDI72P 0.331404 2 .3 0 0 .113 14 .52 8.5592
SAVP DEPENDENT VARIABLE ---------------------  25 .09170

PER CAPITA SAVINGS

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P * * *  *  *

60 14 .8 9 1 6 .5 8 - 1 . 6 9 *  +
61 16.97 17 .6 9 - 0 .7 2  * +
62 16.65 18 .73 - 2 .0 8  * +
63 15.25 19 .35 - 4 . 1 0 * +
64 1 9 .9 8 2 0 .1 4 - 0 .1 6 *+
65 2 2 .1 4 21 .25 0 .8 9 + *
66 2 2 .6 4 2 3 .3 0 - 0 .6 6 *+
67 26.95 2 2 .8 9 4 .05 + *
68 2 4 .2 9 22 .26 2 .03 + *
69 2 2 .2 8 2 3 .7 0 -1 .42 *  +
70 2 8 .9 8 25.31 3 .6 7 + *
71 29.91 2 2 .6 8 7 .2 3 + *
72 24.80 26 .32 -1 .52 *  +
73 3 5 .0 4 3 4 .1 8 0 .87 +
74 3 3 .9 8 3 1 .1 9 2 .7 8 + *
75 3 4 .6 4 32 .37 2 .27 +
76 28 .70 30 .92 -2 .2 2 *  +
77 25.42 29 .5 4 - 4 .1 3 *  +
78 26.92 27.81 - 0 .8 9 *  +
79 26.43 26.06 0 .3 8 +
80 26.03 26 .76 - 0 .7 3 *  +
81 29 .12 3 2 .9 9 -3 .8 7 *  +

IS * IS + IS A-P *  
14.893

★
19.180

*  *  *  
23 .467  2 7 .754  32.041

SAVP = r e a l  p e r - c a p i t a  sa v in g s i n  1972 d o l l a r s
DI72P = r e a l  p e r - c a p i t a  d is p o s a b le  income i n  1972 d o l l a r s
DDI72P = f i r s t  d i f f e r e n c e  i n  DI72P
RELPS = i m p l i c i t  d e f l a t o r  f o r  new a u to s  r e l a t i v e  t o

o v e r a l l  consum ption  d e f l a t o r  m u l t i p l i e d  by DI72P 
INTRS = two p e r io d  moving average  o f  4 -6  month com m erc ia l 

r a t e  m u l t i p l i e d  by DI72P
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Tfre SolutioD_PrP_cess_aDd_ExQgepous, Data

Having o u t l i n e d  how th e  v a r io u s  p a r t s  o f  th e  m ode l a r e  d e te r m in e d  

s e p a r a t e l y ,  i t  i s  n e c e s s a r y  t o  r e l a t e  how th e  p a r t s  come t o g e th e r  t o  

fo rm  th e  who le  m ode l.  The c o n c e p tu a l  o rd e r  o f  th e  s o l u t i o n  p r o c e s s  i s  

o u t l i n e d  i n  F ig u re  3 . 3 .  Once th e  model has re c e iv e d  th e  v a lu e s  f o r  th e  

exogenous d a ta  f o r  th e  c u r r e n t  f o r e c a s t i n g  p e r i o d ,  t h e  m ode l i t e r a t e s  

a ro u n d  t h e  t h r e e  components ( r e a l ,  p r ic e - in c o m e  and A c c o u n ta n t)  u n t i l  a 

c o n v e rg e n t  s o l u t i o n  i s  r e a c h e d .  The c o n v e rg e n c e  c r i t e r i a  f o r  t h i s  

" a n n u a l "  l o o p  i s  t h a t  no p r o d u c t  o u t p u t  i n  c o n s t a n t  d o l l a r s  s h ou ld  

change by more t h a n  one p e r c e n t  f ro m  one i t e r a t i o n  t o  t h e  n e x t .  A 

m ax im um  o f  s i x  i t e r a t i o n s  i s  s p e c i f i e d  t o  p r e v e n t  t h e  m ode l f ro m  

s p in n in g  around an in o r d in a t e  number o f  t im e s  i n  th e  same y e a r .

Two o th e r  i t e r a t i v e  lo o p s  a re  p a r t  o f  th e  s o l u t i o n  p r o c e s s  o f  t h e  

m o d e l .  F i r s t ,  b e c a u s e  some f i n a l  dem and  c o m p o n e n t s ,  ( n a m e ly ,  

i n v e s t m e n t ,  c o n s t r u c t i o n ,  i n v e n t o r i e s ,  and i m p o r t s )  depend  on  t h e
■j

c u r r e n t  v a lu e s  o f  p ro d u c t  o u t p u t ,  w h i le  c u r r e n t  o u tp u t  o b v io u s ly  depends 

on th e  f o r e c a s t s  o f  these  components, th e  model must i t e r a t e  th ro u g h  th e  

" i n v e s t m e n t - o u t p u t "  lo o p .  In  t h i s  lo o p ,  th e  c a l c u l a t i o n  o t  in v e s tm e n t ,  

c o n s t r u c t i o n ,  i n v e n t o r i e s  ,  im p o r t s  and o u t p u t s  ( v i a  e q u a t i o n  1 ;  i s  

r e p e a te d  u n t i l  each  p ro d u c t  o u tp u t  i n  c o n s ta n t  d o l l a r s  changes by le s s  

th a n  one p e rc e n t  fo rm  one i t e r a t i o n  t o  t h e  n e x t .  A l t h o u g h  a maximum 

num ber o f  6 i t e r a t i o n s  i s  s e t  on t h i s  lo o p ,  e x p e r ie n c e  has shown t h a t  

u n le s s  som eth ing  i s  v e ry  wrong w i t h  an e q u a t i o n  o r  s e t  o f  e q u a t i o n s ,  

o n ly  4 o r  5 i t e r a t i o n s  a re  n e c e s s a ry .
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FIGURE 3.3

Schematic  s o lu t io n  fo r  LIFT model

Exogenous d a ta

I
Guess a t

D is p o s a b le  income 
Spending r a te
Aggregate  and s e c to r a l  d e f l a t o r s  
S e c to ra l  wages

— >

In v e s tm e n t -o u tp u t  
lo o p  — — >

<— Annual loop

P r ic e - in c o m e  lo o p  — >

B eg in  Real S ide 
C a lc u la te  

E x p o r ts
P e rsona l consum ption  e x p e n d i tu re s  

— — >Equipment in v e s tm e n t  
I C o n s t r u c t io n  
I I n v e n to r y  change 
I Im p o r ts  
<— -  S e c to ra l  o u tp u ts

Real s id e  a gg re g a te s  
End Real Side

B eg in  P r ic e - In c o m e  Side 
C a lc u la te

------- >Labor com pensa tion
I R e tu rn  t o  c a p i t a l  
I P ie ces  o f  r e t u r n  t o  c a p i t a l
I I n d i r e c t  b u s in e s s  ta x e s  
<— — S e c to ra l  p r i c e s

P r ic e - In c o m e ,  nom ina l agg re g a te s  
End P r ic e - In c o m e  S ide 

I 
I

Beg in  A ccoun tan t 
C a lc u la te

P e rsona l income 
Taxes
S av ings  r a te  
D is p o s a b le  income 

End A ccoun tan t
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The se co n d  Loop b u i l t  w i t h i n  t h e  a n n u a l  lo o p  i s  a lo o p  on t h e  

p r ic e - in c o m e  s id e .  S ince some o f  th e  components o f  v a lu e - a d d e d  depend  

on i n f l a t i o n  o r  some a g g r e g a te  d e f l a t o r ,  and s in c e  p ro d u c t  p r i c e s  and 

a gg re g a te  p r i c e  measures a re  d e r iv e d  from  th e s e  v a lu e - a d d e d  f o r e c a s t s ,  

i t  was d e c id e d  t o  lo o p  t h r o u g h  t h e  e n t i r e  p r i c e - i n c o m e  s id e  t w ic e .  

E x p e r i m e n t a t i o n  w i t h  m ore  i t e r a t i o n s  o n  t h i s  l o o p  i n d i c a t e d  no  

a p p r e c i a b l e  change  i n  t h e  p r i c e  o r  in com e  fo r e c a s t s  a f t e r  th e  second 

i t e r a t i o n .

The L IFT m o d e l,  l i k e  most o th e r  m ode ls , r e q u i r e s  a f a i r  am ount o t  

e x o g e n o u s  d a t a  b e f o r e  i t  can  b e g in  t o  f o r e c a s t .  G e n e r a l l y ,  t h e  

exogenous d a ta  f a l l s  i n t o  one o f  f i v e  m a jo r  t y p e s .

A l l  dem ographic d a ta  i n  L IFT i s  exogenous. I t  u s e s  p o p u l a t i o n  by 

e ig h t  age c a te g o r ie s ,  th e  number o f  h o u se h o ld s ,  p e rcen tag e  o f  househo lds 

w i t h  tw o  o r  m ore w a g e - e a r n e r s ,  p e r c e n ta g e  o f  h o u s e h o ld s  headed by  

pe rsons  aged 2 5 -3 5 ,  and th e  c i v i l i a n  la b o r  f o r c e .

Second, in d exe s  o f  f o r e i g n  demand by p r o d u c t  f o r  t h e  m e rc h a n d is e  

e x p o r t  c o m m o d i t ie s  a r e  e x o g e n o u s  t o  t h e  m o d e l .  These  in d e x e s  a r e  

o b ta in e d  from  th e  dom es t ic  o u tp u t  v e c to r s  produced by s e v e r a l  o p e r a t i n g  

f o r e i g n  c o u n t r y  m o d e ls  and f r o m  t r e n d s  f o r  t h o s e  t r a d i n g  p a r t n e r s  

w i t h o u t  L IF T - ty p e  m ode ls . These s e p a ra te  o u tp u t  v e c to r s  a re  w e ig h te d  by 

th e  share  o f  t o t a l  U. S. e x p o r ts  o f  good j  accoun ted  f o r  by c o u n t r y  i  

a nd  t u r n e d  i n t o  i n d e x e s  w h ic h  a r e  e n t e r e d  E x o g e n o u s ly  and a r e  n o t  

a f f e c t e d  by th e  L IFT f o r e c a s t s .
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T h i r d ,  d o m e s t ic  governm ent e x p e n d i t u r e  on g oods  and s e r v i c e s  i n  

c o n s t a n t  d o l l a r s  a r e  exogenous. I n  L IF T ,  t h e r e  a re  f o u r  c a te g o r ie s  o t  

g o v e rn m e n t  e x p e n d i t u r e s .  T h e s e  a r e :  F e d e r a l  d e f e n s e ,  F e d e r a l  

n o n - d e te n s e ,  S ta te  and l o c a l  e d u c a t io n ,  and S ta te  and l o c a l  o t h e r .  For 

each  o f  t h e s e  t y p e s ,  tw o  e x p e n d i t u r e  v a r i a b l e s  a r e  u s e d ,  o n e  f o r  

p u r c h a s e s  o t  g oo d s  and s e r v ic e s  and one f o r  com pensa tion  o t  em p loyees. 

The e x p e n d i tu re s  on goods and s e r v i c e s  a r e  d i v i d e d  i n t o  p u r c h a s e s  o r  

s p e c i f i c  p r o d u c t s  v i a  a m a t r i x  w h ich  shows th e  p ro d u c t  c o m p o s i t io n  o t  

e x p e n d i tu re s  f o r  th e  base y e a r  o f  th e  m ode l,  1977. T h is  m a t r i x  i s  t h e n  

h e ld  c o n s t a n t  o v e r  t h e  f o r e c a s t  h o r i z o n ,  a l th o u g h  th e  c a p a b i l i t y  f o r  

a l t e r i n g  i t  i s  b u i l t  i n t o  th e  m ode l.  To d e te rm in e  r e a l  c o m p e n s a t io n  o t  

governm ent em p loyees , r e a l  com pensa tion  pe r-em p loye e  i s  h e ld  c o n s ta n t  a t  

t h e  1977  l e v e l .  T o t a l  c o m p e n s a t io n  t h u s  r e f l e c t s  t h e  movement i n  

governm ent employment by ty p e  o f  gove rnm en t.

F o u r t h ,  p r i c e s  o t  c ru d e  o i l ,  b o th  d o m e s t i c  a n d  f o r e i g n ,  a r e  

e x o g e n o u s .  I t  was f e l t  t h a t  th e se  p r i c e s  c o u ld  n o t  be f o r e c a s t  i n  th e  

u su a l manner because o f  th e  la r g e  degree  o f  a r b i t r a r i n e s s  t h a t  e n t e r s  

i n t o  t h e i r  d e te r m in a t io n .  S p e c i f y in g  a d om es t ic  p r i c e  e xog enous ly  does 

n o t d e s t ro y  th e  r e l a t i o n  embodied i n  e q u a t io n  (12) however. S in c e  some 

p a r t  o f  in c o m e  f o r  an i n d u s t r y  must be in c r e a s e d  i f  i t s  p r i c e  i s  

in c r e a s e d ,  when a d om es t ic  p r i c e  i s  s e t  e x o g e n o u s ly ,  t h e  p r o d u c t  l e v e l  

t o t a l  va lu e -a d d e d  f i g u r e  c o r re s p o n d in g  t o  t h a t  p ro d u c t  i s  d e te rm in e d  and 

t h i s  f i g u r e  p a sse d  b a c k  t h r o u g h  t h e  p r o d u c t - t o - i n d u s t r y  b r i d g e  t o  

d e te rm in e  w h ich  i n d u s t r i e s 1 in co m e  i s  t o  be c h a n g e d .  H a v in g  d e c id e d  

w h ic h  i n d u s t r i e s  w i l l  have t h e i r  income changed, i t  rem a ins  t o  d ec ide  

w h ich  components o f  t o t a l  income w i l l  be changed. I t  was d e c id e d  t h a t
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c o r p o r a t e  p r o f i t s ,  p r o p r i e t o r s '  income and n e t i n t e r e s t  payments sh ou ld  

be changed. The change i n  in com e  i s  s p re a d  t h r o u g h  t h e s e  co m p o n e n ts  

based on t h e i r  r e l a t i v e  s iz e s .

F i f t h ,  a s s u m p t io n s  a b o u t  m o n e ta ry  p o l i c y  m ust be made. I n  th e  

o r i g i n a l  L IF T ,  M2 was t h e  e x o g e n o u s  m o n e ta ry  v a r i a b l e .  U s in g  t h e  

r e s u l t s  o f  c h a p te r  2 ,  M2 i s  now endogenous and th e  non -borrow ed  m oneta ry  

b a s e  i s  e x o g e n o u s .  T he  r a t i o  o f  r e q u i r e d  r e s e r v e s  t o  M1 i s  an 

a d d i t i o n a l  exogenous v a r i a b l e  i n t r o d u c e d  when t h e  m ode l d e v e lo p e d  i n  

c h a p te r  2 i s  i n s e r t e d  i n t o  th e  l a r g e r  i n t e r i n d u s t r y  m odel.

Co n c lu s io n

T h is  c h a p te r  has in t r o d u c e d  th e  LIFT m o d e l,  wh ich  w i l l  p la y  hos t  t o  

th e  m onetary  s e c to r  sub-model d e v e lo p e d  i n  C h a p te r  2 .  M o d i f i c a t i o n s  

made t o  t h e  m ode l w e re  d e s c r i b e d  as w e l l  as some o f  t h e  o p e r a t i n g  

c h a r a c t e r i s t i c s .  I t  sh o u ld  be no ted  t h a t  t h e  s o f t w a r e  u n d e r l y i n g  t h e  

m od e l i s  e x t r e m e l y  f l e x i b l e ,  a l l o w i n g  a use r  t o  t r e a t  th e  model as a 

m a c ro -m o d e l  o r  as a t o o l  f o r  v e r y  s p e c i f i c  i n d u s t r y  a p p l i c a t i o n s .  

M o d i f i c a t io n s  may be made t o  a lm os t e v e ry  v a r ia b le  o r  s e r ie s  used i n  th e  

m o d e l ,  i n c l u d i n g  t h e  in te r m e d ia te  f lo w  m a t r ix  (A m a t r i x )  o r  any one o f  

th e  b r id g e  m a t r ic e s .  In  th e  n ex t  c h a p te r ,  a base s c e n a r io  o f  t h e  m odel 

i s  d e v e lo p e d .  T h is  base th e  se rve s  as th e  s ta n d a rd  t o  w h ich  a l t e r n a t i v e  

ru ns  deve loped  i n  c h a p te rs  5 and 6 a re  compared.
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ENDNOTES

The most re c e n t  com p le te  p u b l is h e d  d e s c r i p t i o n  o f  an INFORUM 
model i s  c o n ta in e d  i n  A lmon, e t .  a l .  *C1>. D e s c r ip t io n s  o f  th e  
L IFT model a re  c u r r e n t l y  th e  s u b je c t  o f  a w r i t i n g  e f f o r t ,  
a l th o u g h  some o f  the se  d e s c r ip t i o n s  e x i s t  i n  th e  fo rm  o f  
INFORUM re s e a rc h  r e p o r t s  and memoranda.

The c o e f f i c i e n t s  have th e  c a p a b i l i t y  o f  chang ing  and i n  f a c t  
do change o ve r  th e  f o r e c a s t  h o r iz o n  i n  a c c o rd in g  t o  t im e  
t r e n d  l o g i s t i c  f u n c t i o n s  o r  exogenous a s s u m p t io n s .  The 
c o e f f i c i e n t s  do no t respond a u t o m a t i c a l l y  t o ,  s a y ,  chang ing  
r e l a t i v e  p r i c e s .

The c o e f f i c i e n t s  i n  th e  B m a t r ix  a re  f u n c t i o n s  o f  t im e  and 
a te rm  w h ich  i s  e s s e n t i a l l y  th e  change i n  in v e s tm e n t  f o r  
s p e c i f i c  s e c to r s .

The f o l l o w in g  s e c t i o n  i s  a h ig h l y  summarized accoun t o f  th e  
work done on consum ption  e x p e n d i tu r e s .  For a more com p le te  
accoun t o f  the se  e q u a t io n s ,  t h e i r  d e r i v a t i o n ,  and t h e i r  
p r o p e r t i e s ,  see Devine *C5>.

Almon -C2>.

Household d u ra b le s  in c lu d e s  th e  f o l l o w in g  s e c to r s :
F u r n i t u r e ,  m a t t re s s e s  and b e d d in g .  K i tc h e n  and o th e r  househo ld  
a p p l ia n c e s ,  R a d io s ,  TVs, re c o rd s  and m u s ic a l  in s t r u m e n ts ,
C h in a , g la ssw a re  and ta b le w a r e .  F lo o r  c o v e r in g s ,  D u rab le  
h o u s e fu r n is h in g s ,  n . e . c . ,  S e m i-d u ra b le  h o u s e fu rn is h in g s  

T r a n s p o r t a t io n  in c lu d e s  th e  f o l l o w in g  s e c to r s :
New c a rs  and t r u c k s ,  Net pu rchases  o f  used c a r s ,  T i r e s  and tu b e s ,  
Auto  a c c e s s o r ie s  and p a r t s .  Auto  r e p a i r ,  Auto  in s u ra n c e .
B r id g e  t o l l s ,  e t c . .  T a x ica b  s e r v ic e s ,  L oca l p u b l i c  t r a n s p o r t a t i o n ,  
G a s o l in e  and o i l .

The one s e c to r  ng£ i n  e i t h e r  o f  th e se  two m a jo r  g roups  w h ich  
became th e  s u b je c t  o f  th e  i n t e r e s t - r a t e - e f f e e t  search  i s  i n  
m a jo r  g roup  R e c re a t io n  and t r a v e l ,  s e c to r  B o a ts ,  r e c r e a t i o n a l  
v e h ic le s  and a i r c r a f t .

A " s o f t "  c o n s t r a in t  i s  one t h a t  i s  n o t  r e q u i r e d  t o  h o ld  e x a c t l y .  
In s te a d  o f  m in im iz in g  o n ly  th e  sum o f  squared r e s id u a l s ,  we m in im iz e  
a l i n e a r  c o m b in a t io n  o f  th e  sum o f  squared  r e s id u a ls  and th e  d e v ia t e  
f rom  ou r c o n s t r a i n t .



I t  s h ou ld  be no ted  t h a t  th e  system e s t im a te s  f o r  s e c to rs  
Owner o ccup ie d  hous ing  and R e n ta l hous ing  were re p la c e d  w i t h  
e s t im a te s  pe r fo rm ed  le a v in g  o u t  th e  e t f e c t  o f  r e l a t i v e  
p r i c e s  i n  e q u a t io n  ( 4 ) .  T h is  re p lacem en t was n ecessa ry  because 
s e n s ib le  p r i c e  e l a s t i c i t y  r e s u l t s  c o u ld  n o t  be o b ta in e d  from  
aox e s t im a t io n .

T h is  s e c t i o n  i s  a b r i e f  d e s c r i p t i o n  o f  work done by B arbe ra  *C3>.

These e q u a t io n s  were e s t im a te d  by B r ia n  Shea.

See DeLeeuw <4>.

These e q u a t io n s  were e s t im a te d  by Douglas Nyhus.

These e q u a t io n s  were e s t im a te d  by M a rg a re t  B u c k le r .

The p r ic e - in c o m e  s id e  i s  th e  s u b je c t  o f  a t h e s i s  i n  p ro g re s s .  
See H y le  *C6>.

T h is  work was done by Stephen P o l lo c k
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APPENDIX., 1

S e c to ra l  e q u a t io n s  s e n s i t i v e  t o  i n t e r e s t  r a te s

I n t e r e s t  s e n s i t i v e  C o n s t r u c t io n  e q u a t io n s  
( t  s t a t i s t i c s  i n  p a re n th e se s )

S in g le  u n i t  r e s i d e n t i a l  s t r u c t r u r e s

CSTH1 = .4128 - . 0 5 1 8*RCM0R -.Q041*RATDIF +
<2.07) (3 .6 8 )  ( .5 6 )

.0507 *R A T D IF ( t -1 ) + 102.6*CPCP + .0070*HHEAD +
( 5 .6 4 )  (2 .0 3 )  ( .4 7 )

- .0024*STKH( t - 1 )
( . 7 3 )

RBARSQ = .8506 D. W. = 1 .7 7  SEE = .0336

CST1H = p e r -h o u s e h o ld  e x p e n d i tu re s  on s in g le  u n i t  r e s i d e n t i a l  
s t r u c t u r e s  i n  c o n s ta n t  1977 d o l l a r s  

RCM0R = mortgage r a te  on f i r s t  m o r tg ag e s ,  c o n v e n t io n a l  f in a n c in g  
RATDIF = AAA bond r a t e  le s s  4 -6  month com m erc ia l paper r a te  
CPCP = 3 ye a r  moving average  o f  r e a l ,  p e r - c a p i t a  consumer 

e x p e n d i tu re s
HHEAD = p e rce n tag e  o f  househo ld  heads aged between 25 and 35 
STKH = s to c k  o f  s in g le  u n i t  r e s i d e n t i a l  s t r u c t u r e s  c a lc u la te d  

w i t h  d e p r e c ia t io n  r a te  = .04  d iv id e d  by number o t  
househo lds
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M o b i le  Homes

CST3 = 7180-3  
( -2 3 )

+ 312.7*RCM0R 
( -9 4 )

-93.76*AGE0LD + 
( .2 6 )

27 .39*DPCEX
(1 .4 9 )

RBARSQ = .2839 D. W. = 0 .4 2  SEE = 1133.1

CST3 = e x p e n d i tu re s  on m o b i le  homes, 1977 c o n s ta n t  d o l l a r s  
RCMOR = mortgage r a t e ,  f i r s t  m o rtg ag e s , c o n v e n t io n a l  f in a n c in g  
AGEOLD = p e rcen ta g e  o f  househo lds  headed by persons  NOT aged

25 -3 5
DPCEX = change i n  r e a l  t o t a l  consumer e x p e n d i tu re s

A d d i t io n s  and A l t e r a t i o n s  t o  r e s i d e n t i a l  s t r u c t u r e s

CST4 = 9058 .0  + .49fO*RSTK + .1924*RMSTK +
(2 5 .4 1 )  (3 .0 9 )  (3 .3 3 )

CST4 = r e s i d e n t i a l  a d d i t i o n s  and a l t e r a t i o n s  e x p e n d i tu re s  
i n  c o n s ta n t  1977 d o l l a r s  

RSTK = AAA bond r a te  le s s  4 -6  month com m erc ia l paper r a te  
m u l t i p l i e d  by th e  lagged s to c k  o f  s in g le  u n i t  
r e s i d e n t i a l  s t r u c t u r e s  

RMSTK = mortgage r a te  m u l t i p l i e d  by th e  lagged  s to c k  o f  s in g le  
u n i t  r e s i d e n t i a l  s t r u c t u r e s  

DRMSTK = f i r s t  d i f f e r e n c e  i n  RMSTK

.8 5 5 5 *0 RMSTK 
(1 .8 5 )

RBARSQ = .8517 D. W. = 0 .9 2  SEE = 681 .7
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I n d u s t r i a l  s t r u c t u r e s

CST6 = 705 .75  + ,0070*0UTMAN + .0480*D0UTMAN +
( .2 9 )  (3 .5 4 )  (2 .9 0 )

.0200*D0UTMAN(t-1) + .0018*RDSTK +
(1 .9 4 )  ( .6 9 )

- . 0 1 48*RDSTK(t-1)
(3 .3 4 )

RBARSQ = .4255 D. W. = 1 .4 8  SEE = 1852.

CST6 = e x p e n d i tu re s  on i n d u s t r i a l  s t r u c t u r e s  i n  1977 c o n s ta n t  
d o l l a r s

OUTMAN » t o t a l  m a n u fa c tu r in g  o u t p u t ,  sum o f  LIFT s e c to r s  9 - 4 8 ,  
i n  c o n s ta n t  1977 d o l l a r s

DOUTMAN = f i r s t  d i f f e r e n c e  on OUTMAN
RDSTK = AAA bond r a te  le s s  4 -6  com m erc ia l paper r a t e  m u l t i p l i e d  by 

th e  lagged  s to c k  o f  i n d u s t r i a l  b u i l d i n g s  ( c o n s t r u c te d  
w i t h  d e p r e c ia t io n  r a te  = .04 )

O f f i c e  c o n s t r u c t io n

CST7 = 3740.5  -.0026*RDSTK -.0009*R D STK(t-1>  +
(3 .4 9 )  (2 .2 7 )  ( .7 3 )

•0169*L0UT
(3 .2 5 )

RBARSQ = .3838 D. W. = 0 .8 5  SEE = 1106.

CST7 = o f f i c e  c o n s t r u c t io n  i n  1977 c o n s ta n t  d o l l a r s  
RDSTK = AAA bond r a t e  le s s  4 -6  month com m erc ia l paper r a te  

m u l t i p l i e d  by th e  lagged  s to c k  o f  o f f i c e  b u i l d i n g s  
( c o n s t r u c te d  w i t h  d e p r e c ia t io n  r a te  = .03 )

LOUT = w e ig h te d  average  o f  sum o f  o u tp u ts  o f  LIFT s e c to r s
62 and 63 w i th  w e ig h ts  e qua l t o  . 5 ,  . 3 ,  .2 f o r  t h r e e  
p e r io d s
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S to re s ,  R e s ta u ra n ts  and Garages

CST8 = -5 1 0 9 .9  + .1552*TRES + .0129*ST0UT
(3 .7 8 )  (4 .4 5 )  (6 .7 2 )

+ .0 2 3 1 *0 STOUT -1.336*RDSTK -5 .62 0 *R D S T K (t-1 )
( . 6 6 )  (1 .2 2 )  (2 .8 4 )

RBASRSQ = .8959 D. W. = 1 .3 0  SEE = 909.5

CST8 = 1977 c o n s ta n t  d o l l a r  e x p e n d i tu re s  on s t o r e s ,  r e s ta u r a n ts  
and garages

TRES = sum o f  s in g le  u n i t  r e s i d e n t i a l  s t r u c t u r e s  and m u l t i ­
u n i t  r e s i d e n t i a l  s t r u c t u r e s  i n  1977 d o l l a r s  

STOUT = Sum o f  L IFT o u tp u t  f o r  s e c to r s  5 9 ,  6 0 ,  6 1 ,  6 6 ,  and 68 
DST0UT = f i r s t  d i f f e r e n c e  i n  STOUT

O i l  and Gas W e ll  D r i l l i n g

CST14 = 5620.0  -366 .01*R AT + 7930.*PDM17L +
(2 7 .1 )  (6 .4 3 )  (2 9 .2 )

•0 0 9 2*S T K 14 (t-1 )(1.21)
RBARSQ = .9911 D. W. = 1 .9 9  SEE = 247 .5

CST14 = e x p e n d i tu re s  on o i l  and gas w e l l  d r i l l i n g  i n  c o n s ta n t  
1977 d o l l a r s

RAT *  2 p e r io d  moving average  o f  AAA bond r a te  
PDM17L = 3 p e r io d  moving average  o f  d e f l a t o r  f o r  LIFT 

s e c to r  17 (p e t ro le u m  r e f i n i n g )
STK14 = s to c k  o f  o i l  and gas w e l l  d r i l l i n g  s t r u c t u r e s ,  

c a lc u la te d  w i t h  d e p r e c ia t io n  r a te  = .17
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R ailroad  c o n s tru c tio n

CST15

-4.150*PC0ALR
(3 .0 1 )

-393.29
(1.45)

+ .0768*0UT49 
(3 .4 9 )

+ .0 1 3 3 *0 U T 4 9 (t -1 )  
( .5 5 )

- .0 1 5 7  *C ST20 C t - 1 ;  
(2 .8 9 )

-3 9 .2 1 *RAT 
(2.11)

RBARSQ = .7151

CST15

0UT49
PCOALR

CST20

RAT

D. W. = 1 .5 8 SEE = 88.61

= e x p e n d i tu re s  on r a i l r o a d  s t r u c t u r e s  i n  c o n s ta n t  
1977 d o l l a r s  

= o u tp u t  o f  L IFT s e c to r  49
= r e l a t i v e  p r i c e  o f  c o a l  m in in g  ro  r e f in e d  o i l  p ro d u c ts  

(L IF T  s e c to rs  4 and 17) 2 p e r io d  moving average  
s  e x p e n d i tu re s  on h ighway and s t r e e t  c o n s t r u c t io n  

i n  c o n s ta n t  1977 d o l l a r s  
= 2 p e r io d  moving average  o f  AAA bond r a t e

B ro k e r s '  Commission on s a le  o f  s t r u c t u r e s  and Used s t r u c t u r e s

CST31 = -60 59 .1  - 1 42.42*RATDIF + .1984*CST1 +
(4 .4 3 )  ( . 6 0 )  (4 .9 3 )

•00 3 4*S T K 1 ( t-1 )
(4 .7 7 )

RBARSQ = .7775 D. W. = 0 .4 5  SEE = 1203.

CST31 = b r o k e r s '  com m iss ion on s a le s  o f  s t r u c t u r e s  and n e t
pu rchases  o f  used s t r u c t u r e s  i n  c o n s ta n t  1977 d o l l a r s  

RATDIF = AAA bond r a t e  le s s  4 -6  month com m erc ia l paper r a te  
CST1 = e x p e n d i tu re s  on s in g le  u n i t  r e s i d e n t i a l  s t r u c t u r e s  

i n  c o n s ta n t  1977 d o l l a r s  
STK1 = s to c k  o t  s in g le  u n i t  r e s i d e n t i a l  s t r u c t u r e s ,  c a lc u la te d  

w i t h  d e p r e c ia t io n  r a t e  = .04
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Inven to ry  change equations w ith  in te re s t ra te  e f fe c ts

E s t im a t io n  p e r io d  1960-77

Sector I n t e r c e p t O utpu t Change i n Lagged s to c k Real r a te Rsq
o u tp u t

1 -6 3 0 2 .8 .1113 - .1 2 4 0 i • o o -X O - .0 0 5 2 .163
( .9 6 ) (1 .1 4 ) ( .6 4 ) ( .0 5 ) (1 .4 0 )

6 -1 5 2 .1 8 .0116 - .0 2 6 4 - .0 3 5 0 - .0 0 0 4 .630
(1 .0 3 ) (2 .5 3 ) ( .1 1 ) (1 .5 2 ) ( . 0 0 )

9 12029. .3366 - .0 8 3 2 -1 .1 8 3 -.0 0 1 1 .592
(3 .4 1 ) (3 .9 1 ) (1 .0 9 ) (3 .8 6 ) (1 .1 7 )

12 -2 0 2 .6 9 .3404 - .1 4 9 7 -.6 9 1 1 - .0 0 0 0 6 .527
( .2 7 ) (3 .2 4 ) (1 .0 8 ) (3 .3 4 ) ( .0 0 )

19 -1 6 4 .5 0 .1748 .0142 - . 6 4 8 f - .0 0 2 2 .473
( .6 1 J (1 .5 0 ) ( .1 6 ) (1 .5 0 ) ( .8 7 )

21 -5 2 5 .6 0 .1079 - .1 9 5  ( - .0 0 4 2 .220
(1 .0 3 ) (1 .3 6 ) (1 .9 4 ) (1 .4 7 )

23 -8 4 8 .6 7 .2964 - .0 5 0 5 - .5 1 6 8 - .0 0 3 4 .786
(2 .1 6 ) (2 .9 4 ) ( .5 6 ) (3 .2 3 ) (1 .2 2 )

24 -8 8 3 .2 2 .1691 .0050 - .4 3 5 4 - .0 0 0 9 .567
( .7 8 ) (1 .4 4 ) ( .4 4 ) (1 .6 3 ) ( .9 9 )

25 -1761 .1 .0989 - .0 1 5 9 - .1 3 4 1 - .0 0 2 6 .252
( .7 5 ) (1 .4 4 ) ( .4 4 ) (1 .6 4 ) ( .9 9 )

27 370 .79 .1221 i ■ o - . 2 7 7 3 - .0 0 0 8 .239
( .6 7 ) (1 .1 0 ) ( .9 7 ) (1 .6 7 ) ( .2 1 )

28 99.480 .0102 .1276 - .0 1 3 9 - .0 0 0 1 .746
( .1 1 ) ( .2 3 ) (3 .2 3 ) ( .1 3 ) ( .0 9 )

31 -1 5 0 .2 8 .0349 .1250 - .0 0 0 6 .659
( .9 8 ) (1 .6 2 ) (3 .3 0 ) ( .2 8 )

42 195 .02 .1840 - .0 9 1 7 -.5 5 0 1 - .0 0 0 4 m7d2
(3 .9 0 ) (3 .5 5 ) (1 .7 9 ) (4 .3 5 ) ( .1 6 )



S e c to r I n t e r c e p t O utpu t Change i n  
o u tp u t

Lagged s to c k Real n

44 -5 4 7 0 .7 .2259 .0992 - .0 9 9 3 - .0 0 2 4
(2 .7 7 ) (3 .1 8 ) (1 .0 4 ) ( .9 5 ) ( .4 2 )

47 1242.1 .2641 - .1 0 5 6 - .7 8 8 0 - .0 0 1 4
(2 .1 1 ) (2 .0 8 ) ( . 7 4 ) (2 .2 4 ) ( .3 8 )

48 - 1 /6 4 .3 .3271 - .2 9 2 2 - .2 3 5 9 - .0 1 3 6
(1 .2 2 ) (1 .2 6 ) (1 .3 5 ) ( .7 1 ) (1 .2 3 )

53 -4 .7 0 9
(2 .0 2 )

.0039
(2 .0 5 )

- .0 0 4 3
( .4 8 )

- .0 0 0 1
( .0 0 )

.557

.163

.358

.678

t  s t a t i s t i c s  i n  p a ren the se s
Real r a te  = 4 -6  month com m erc ia l paper r a t e  le s s  s e c to r  s p e c i f i c  

p r i c e  g ro w th  i n  pe rcen tag e  te rm s  
Lagged s to c k  = one p e r io d  lagged  s to c k  o f  i n v e n t o r i e s  o f  p ro d u c t  
Rsq = c o e f f i c i e n t  o f  d e te r m in a t io n
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APPENDIX.2

T j ^ t e s  f o r  78  p ro d u c t  s e c to r s

1 AGRICULTURE,FORESTRY,FISHERY
2 IRON ORE MINING
3 NONFERROUS METALS MINING
4 COAL MINING
5 NATURAL GAS EXTRACTION
6 CRUDE PETROLEUM
7 NON-METALLIC MINING
8 CONSTRUCTION
9 FOOD & TOBACCO

10 TEXTILES, EXC. KNITS
11 KNITTING
12 APPAREL, HOUSEHOLD TEXTILES
13 PAPER
14 PRINTING & PUBLISHING
15 AGRICULTURAL FERTILIZERS
16 OTHER CHEMICALS
17 PETROLEUM REFINING
18 FUEL OIL
19 RUBBER PRODUCTS
20 PLASTIC PRODUCTS
21 SHOES AND LEATHER
22 LUMBER
23 FURNITURE
24 STONE, CLAY, GLASS
25 FERROUS METALS
26 COPPER
27 OTHER NONFERROUS METALS
28 METAL PRODUCTS
29 ENGINES AND TURBINES
30 AGRICULTURAL MACHINERY
31 CONSTR,MINING,OILFIELD EQ
32 METALWORKING MACHINERY
33 SPECIAL INDUSTRY MACHINERY
34 MISC NON-ELECTRICAL MACH.
35 COMPUTERS
36 OTHER OFFICE EQUIPMENT
37 SERVICE INDUSTRY MACHINERY
38 COMMUNIC EQ, ELECTRONIC COMP
39 ELEC INDL APP & DISTRiB EQ
40 HOUSEHOLD APPLIANCES
41 MISC ELECTRICAL EQ
42 TV SETS,RADIOS,PHONOGRAPHS
43 MOTOR VEHICLES
44 AEROSPACE
45 SHIPS, BOATS
46 OTHER TRANSP. EQUIP.
47 INSTRUMENTS
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48 MISC. MANUFACTURING
49 RAILROADS
50 TRUCKING, HWY PASS TRANSIT
51 WATER TRANSPORT
52 AIR TRANSPORT
53 PIPELINE
54 TRANSPORTAION SERVICES
55 COMMUNICATIONS SERVICES
56 ELECTRIC U T IL IL IT IE S
57 GAS UTILITY
58 WATER AND SANITATION
59 WHOLESALE TRADE
60 RETAIL TRADE
61 EATING & DRINKING PLACES
62 FINANCE & INSURANCE
63 REAL ESTATE
64 OWNER-OCCUPIED HOUSING
65 HOTELS; REPAIRS EXC AUTO
66 BUSINESS SERVICES
67 AUTOMOBILE REPAIRS
68  MOVIES AND AMUSEMENTS
69 MEDICINE,EDUCATION,NPO
70 FED & S&L GOVT ENTERPRISES
71 NON COMPETITIVE IMPORTS
72 DOMESTIC SERVANTS
73 UNIMPORTANT INDUSTRY
74 SCRAPS AND USED
75 REST OF THE WORLD INDUSTRY
76 GOVERNMENT INDUSTRY
77 INFORUM STAT. DISCREPANCY
78 NIPA STAT. DISCREPANCY
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IiLL§s_fo£_££_g£der_irwestpept_aDd_emgLoyment_sectc£S

1 A6RICULTUREC1)
2 CRUDE OIL & GAS (5 -6 )
3 MINING ( 2 - 4 /7 )
4 CONSTRUCTION (8 )
5 FOOD, TOBACCO (9)
6 TEXTILES (10 )
7 KNITTING (11)
8 APPAREL & HHLD TEXTILES (12)
9 PAPER (13)

10 PRINTING (14)
11 AGRICULTURAL FERTILIZER (15)
12 OTHER CHEMICALS (16 )
13 PETROLEUM REFINING (17 )
14 RUBBER & PLASTIC PROD (19 -2 0 )
15 FOOTWEAR & LEATHER (21)
16 LUMBER (22)
17 FUNITURE (23)
18 STONE/CLAY & GLASS (24 )
19 IRON & STEEL (25)
20 NON-FERROUS METALS (2 6 -2 7 )
21 METAL PRODUCTS (28 )
22 ENGINES & TURBINES (29)
23 AGRICULTURAL MACHINERY (30)
24 BLANK
25 METALWORKING MACHINERY (32)
26 BLANK
27 SPECIAL IND MACH (33)
28 MISC NONELEC MACH (3 1 /3 4 )
29 COMPUTERS/OFFICE EQ (35 -3 6 )
30 SERVICE INDUSTRY MACH (37)
31 COMMUNIC EQ/ ELECTRON COMP (38)
32 ELEC APP S DISTRIB EQ (39)
33 HOUSEHOLD APPLIANCES (40)
34 ELEC LIGHT & WIRING EQ (41)
35 TV SETS/RADIOS/PHONOGRAPH (42 )
36 MOTOR VEHICLES (43 )
37 AEROSPACE (44)
38 SHIPS & BOATS (45)
39 OTHER TRANSP EQ (46)
40 INSTRUMENTS (47)
41 MISC MANUFACTURING (48 )
42 RAILROADS (49 )
43 AIR TRANSPORT (52)
44 TRUCKING/OTH TRANSPORT (5 0 -5 1 /5 3 -5 4 )
45 COMMUNICATIONS SERVICES (55)
46 ELECTRIC U TIL IT IES  (56)
47 GAS,WATER £ SANITATION (57 /5 8 )
48 WHOLESALE & RETAIL TRADE (5 9 /6 0 )
49 FINANCE & INSURANCE (62)
50 REAL ESTATE (63)
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51 HOTELS; REPAIRS EXC.AUTO (65)
52 BUSINESS SERVICES (66 )
53 AUTO REPAIR (67)
54 MOVIES & AMUSEMENTS (68)
55 MEDICINE, EDUC, NPO (69)
56 PERSONAL AUTOS
57 SALES OF USED EQUIP
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H ft.lp s, f o r  50 o rd e r  income, s e c to rs

1 AGRICULTURE,FORESTRY,FISHERY
2 CRUDE OIL & NATURAL GAS
3 MINING
4 CONTRACT CONSTRUCTION
5 FOOD & TOBACCO
6 TEXTILE MILL PRODUCTS
7 APPAREL & RELATED PRODUCTS
8 PAPER & ALLIED PRODUCTS
9 PRINTING & PUBLISHING

10 CHEMICAL & ALLIED PRODUCTS
11 PETROLEUM & RELATED INDUSTRIES
12 RUBBER & MISC PLASTIC PRODUCTS
13 LEATHER & LEATHER PRODUCTS
14 LUMBER & WOOD PRODUCTS,EX FURN
15 FURNITURE g FIXTURES
16 STONE, CLAY, & GLASS PRODUCTS
17 PRIMARY METAL INDUSTRIES
18 METAL PRODUCTS
19 TRANS EQ + ORD EX MOTOR VEH
20 MACHINERY, EXCEPT ELECTRICAL
21 ELECTRICAL MACHINERY
22 MOTOR VEHICLES & EQUIPMENT
23 INSTRUMENTS & RELATED PROD.
24 MISC. MANUFACTURING IND.
25 RAILROADS
26 AIR TRANSPORTATION
27 TRUCKING 8 OTHER TRANSPORT
28 COMMUNICATIONS
29 EMPTY
30 ELECTRIC, GAS, S SANITARY
31 WHOLESALE & RETAIL TRADE
32 FINANCIAL £ INSURANCE SERVICES
33 REAL ESTATE & COMBINATIONS OFF
34 HOTELS & REPAIR(NOT AUTO)
35 MISC. BUSINESS SERVICES
36 AUTO REPAIR
37 MOTION PICTURES & AMUSEMENTS
38 MEDICAL & EDUCATIONAL SERVICES
39 PRIVATE HOUSEHOLDS
40 FED. GOV'T ENTERPRISES
41 STATE & LOCAL GOV'T ENTERPRISES
42 INFORUM STAT. DISC.
43 NIPA STAT. DISC.
44 FED GOV'T GENERAL ADMIN1ST.
45 STATE & LOCAL GENERAL ADMINIST.
46 REST OF THE WORLD
47 FEDERAL NONDEFENSE
48 FEDERAL DEFENSE
49 STATE & LOCAL EDUCATION
50 STATE & LOCAL OTHER
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Ii£i§5_i9r.ZILo£^§r~P?r§20§i_consumption_exg§ndituj;es

1 NEW CARS
2 USED CARS
3 NEW S USED TRUCKS
4 TIRES g TUBES
5 AUTO ACCESSORIES & PARTS
6 FURNITURE,MATTRESSES,BEDSPRINGS
7 KITCHEN, HOUSEHOLD APPLIANCES
8 CHINA,GLAS SWARE,TABLEWARE,UTEN SILS
9 RADIO-TV,RECORDS,MUSICAL INSTRUMENT

10 FLOOR COVERINGS
11 DURABLE HOUSEFURNISHINGS NEC
12 WRITING EQUIPMENT
13 HAND TOOLS
14 JEWELERY
15 OPHTHALMIC 8 ORTHOPEDIC APPLIANCES
16 BOOKS & MAPS
17 WHEEL GOODS & DURABLE TOYS
18 BOATS, REC VECH-, 8 AIRCRAFT
19 FOOD, OFF PREMISE
20 FOOD ON PREMISE
21 ALCOHOL, OFF PREMISE
22 ALCOHOL, ON PREMISE
23 SHOES & FOOTWARE
24 WOMEN'S CLOTHING
25 MEN'S CLOTHING
26 LUGGAGE
27 GASOLINE & OIL
28 FUEL OIL & COAL
29 TOBACCO
30 SEMIDURABLE HOUSEFURNISHINGS
31 DRUG PREPARATIONS & SUNDRIES
32 TOILET ARTICLES S PREPARATIONS
33 STATIONERY & WRITING SUPPLIES
34 NONDURABLE TOYS £ SPORT SUPPLIES
35 FLOWERS, SEEDS, POTTED PLANTS
36 LIGHTING SUPPLIES
37 CLEANING PREPARATIONS
38 HOUSEHOLD PAPER PRODUCTS
39 MAGAZINES & NEWSPAPER
40 OTHER NONDURABLES —  IDENTITY
41 OWNER OCCUPIED SPACE RENT
42 TENANT OCCUPIED SPACE RENT
43 HOTELS- MOTELS
44 OTHER HOUSING
45 ELECTRICITY
46 NATURAL GAS
47 WATER & OTH SANITARY SERVICES
48 TELEPHONE & TELEGRAPH
49 DOMESTIC SERVICES
50 HOUSEHOLD INSURANCE

-  126 -



51 OTH HHLD OPERATIONS:REPAIR
52 POSTAGE
53 AUTO REPAIR
54 BRIDGE, TOLLS, ETC
55 AUTO INSURANCE
56 TAXICABS
57 LOCAL PUBLIC TRANSPORT
58 INTERCITY RAILROAD
59 INTERCITY BUSES
60 AIRLINES
61 TRAVEL AGENTS,OTH TRANS SERVICES
62 LAUNDRIES & SHOE REPAIR
63 BARBERSHOPS & BEAUTY SHOPS
64 PHYSICIANS
65 DENTISTS & OTHER PROF SERVICES
66 PRIVATE HOSPITALS & SANITARIUMS
67 HEALTH INSURANCE
68 BROKERAGE & INVESTMENT COUNSELING
69 BANK SERVICE CHRG & SERV W/0 PAYMENT
70 LIFE INSURANCE
71 LEGAL SERVICES
72 FUNERAL EXPENSES,OTH PERS BUSINESS
73 RADIO & TV REPAIR
74 MOVIES, THEATRE,SPEC SPORTS
75 OTHER RECREATIONAL SERVICES
76 EDUCATION
77 RELIGIOUS & WELFARE SERVICES
78 FOREIGN TRAVEL
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T it le s  fo r  31 o rder co n s tru c tio n  secto rs

1 1 UNIT RES. STRUCTURES
2 2 OR MORE UNIT STRUCTURES
3 MOBILE HOMES
4 ADDITIONS & ALTERATIONS
5 HOTELS,MOTELS,DORMITORIES
6 INDUSTRIAL
7 OFFICES
8 STORES,RESTAURANTS,GARAGES
9 RELIGIOUS EXOGENOUS

10 EDUCATIONAL
11 HOSPITAL & INSTITUTIONAL
12 MISCELLANEOUS NR BLDG
13 FARM BLDG
14 MINING EXPLORATION SHAFTS & WELLS
15 RAILROADS
16 TELEPHONE & TELEGRAPH
17 ELECTRIC LIGHT & POWER
18 GAS 8 PETROLEUM PIPES
19 OTHER STRUCTURES
20 HIGHWAYS & STREETS EXOGENOUS
21 MILITARY FACILITIES EXOGENOUS
22 CONSERVATION EXOGENOUS
23 SEWER SYSTEMS EXOGENOUS
24 WATER SUPPLY FACILITIES EXOGENOUS
25 RESIDENTIAL (PUBLIC) EXOGENOUS
26 INDUSTRIAL (PUBLIC) EXOGENOUS
27 EDUCATIONAL (PUBLIC) EXOGENOUS
28 HOSPITAL (PUBLIC) EXOGENOUS
29 OTHER BUILDINGS (PUBLIC) EXOGENOUS
30 MISC. PUBLIC STRUCTURES EXOGENOUS
31 BROKER'S COMMISSION ON SALES AND NET SALES OF USED STRUCTURES
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Chapter 4 Ih§_Basg_Case

G iv e n  t h e  new ness o f  th e  m ode l,  c o n s t r u c t in g  a base s c e n a r io  from  

th e  models d e s c r ib e d  i n  c h a p te rs  2 and 3 tu rn e d  o u t  n o t  t o  be a s im p le  

e x e r c i s e  i n  r u n n in g  t h e  co m b in e d  m o d e ls .  Even a f t e r  th e  p ro cess  o f  

c h e c k in g  t h e  c o m p u te r  p ro g ra m m in g  and v e r i f y i n g  t h a t  t h e  v a r i o u s  

e q u a t i o n s  a r e  in d e e d  p e r f o r m in g  as t h e y  a r e  su p p o se d  t o ,  t h e  model 

o u tp u t  must meet th e  t e s t  o f  economic " r e a s o n a b le n e s s " .  E q u a t io n s  whose 

p r o p e r t i e s  and pa ram ete rs  appear re a son a b le  when v iewed s e p a r a te ly  o f t e n  

g e n e r a t e  j o i n t  r e s u l t s  w h ic h  a r e  p a t e n t l y  u n r e a s o n a b l e .  T h e s e  

u n r e a s o n a b l e  r e s u l t s  c a n  u s u a l l y  be t r a c e d  t o  an i n t e r a c t i o n  o f  

p a r a m e te r s  t h a t  was n o t  e x p e c te d  and im p l y  r e s t r i c t i o n s  on  t h o s e  

p a r a m e t e r s .  R e -e s t im a t in g  e q u a t io n s  and r e - s t r u c t u r i n g  th e  model leads 

t o  a new v e r s i o n  o f  t h e  m o d e l ,  w h ic h  may c o n fo rm  t o  one  f a c e t  o f  

e c o n o m ic  r e a s o n a b le n e s s ,  b u t  w h ich  now may v i o l a t e  some o th e r  p ie c e  o f  

economic commonsense. The p ro c e s s  o f  c o n s t r u c t i n g  a r e a s o n a b le  base  

s c e n a r i o  can b e s t  be v iewed as an i n t e g r a l  p a r t  o f  th e  b u i l d i n g  o f  th e

f i n a l  form  o f  th e  m ode l,  because t h i s  p rocess  r e v e a ls  im p o r t a n t  i n t e r -
i

r e l a t i o n s h ip s  t h a t  a re  o th e rw is e  co n ce a le d .

I n  t h i s  c h a p t e r ,  s e v e r a l  s t e p s  i n  t h e  p r o c e s s  a r e  p r e s e n t e d .  

F i r s t ,  p a r t i a l  r e s u l t s  o f  r u n s  a r e  shown f r o m  t h e  m ode l as i t  was 

o r i g i n a l l y  p u t  t o g e t h e r  and p re s e n te d .  Then th e  m o d i f i c a t io n s  t o  th e  

model made on th e  b a s is  o f  th e s e  r e s u l t s  a re  o u t l i n e d .  T h is  p r o c e s s  o f  

ru n n in g  and r e v is in g  i s  seldom documented. U s u a l ly  o n ly  th e  end p ro d u c t  

i s  p r e s e n t e d  as i f  i t  w e re  t h e  i n i t i a l  c o n c e p t io n .  I t  i s  hoped t h a t  

open ing  t h i s  window on th e  e v o lu t i o n  o f  th e  model w i l l  n o t  o n ly  h e lp  t o
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u n d e rs ta n d  b e t t e r  th e  end r e s u l t ,  b u t  a ls o  may a s s i s t  o th e rs  i n  le a r n in g  

t o  t h i n k  a b o u t  t h e  way a m ode l w o r k s .  F i n a l l y ,  a base  s c e n a r io  i s  

p re s e n te d  and d is c u s s e d .  I t  sh o u ld  be no ted  from  t h e  o u t s e t  t h a t  f ro m  

t h e  p o i n t  o f  v ie w  o f  t h e  m o d e l ,  1982 i s  a s t r i c t  f o r e c a s t  y e a r .  W ith  

one e x c e p t io n ,  no a t te m p t  was made t o  make th e  f o r e c a s t  f o r  1982 a p p e a r  

l i k e  th e  a c tu a l  1982 f i g u r e s .  The e x c e p t io n  i s  d is c u s s e d  b e lo w .

Exogenous Data

In  t h i s  s e c t i o n ,  assum ptions  made about th e  p a th s  o f  exogenous d a ta  

a re  p re s e n te d .  From c h a p te r  3 i t  w i l l  be r e c a l le d  t h a t  t h e r e  a re  f i v e  

m a jo r  t y p e s  o f  exogenous d a ta  r e q u i r e d  by th e  m ode l.  These a re  d om es t ic  

governm ent e x p e n d i tu re s  on goods and s e r v ic e s  and ta x  r a t e s ,  dem ographic  

v a r i a b l e s ,  f o r e i g n  demand in d e x e s  by p ro d u c t  f o r  m erchand ise  e x p o r t s ,  

c rude  o i l  p r i c e s ,  and m oneta ry  p o l i c y  v a r i a b l e s .  T a b le  4 .1  p re s e n ts  th e  

assumed p a th  o f  most o f  th o se  v a r i a b l e s .  As i s  th e  case w i t h  a l l  o f  th e  

m o d e l-g e n e ra te d  t a b l e s ,  T a b le  4 .1  appears a t  th e  end o f  th e  c h a p te r .

Assum ptions about government e x p e n d i tu re s  a re  made by f o u r  ty p e s  o f  

g o v e rn m e n t  and t h r e e  e x p e n d i t u r e  c a t e g o r i e s  f o r  e a c h  t y p e .  The  

c o m p e n s a t io n  o f  em ployees f o r  each ty p e  o f  government i s  assumed t o  be 

c o n s t a n t  on a r e a l - p e r - e m p l o y e e  b a s i s .  T h u s  t h e  p a t h  o f  t o t a l  

c o m p e n s a t io n  r e f l e c t s  t h e  a s s u m p t io n  a b o u t  t h e  p a th  o f  g o v e rn m e n t  

employment f o r  each government t y p e .  The assum ption  about e x p e n d i t u r e s  

on new p u b l i c  s t r u c t u r e s  i s  t h a t  each government s t r u c t u r e  ty p e  ( t h e r e  

a re  10 ty p e s  o f  government s t r u c t u r e s )  w i l l  grow a t  1.5% p e r  y e a r .  Note 

t h a t  g ro w th  r a te s  shown f o r  s t r u c t u r e s  i n  T a b le  4 .1  d i f f e r  f ro m  t h i s

-  130 -



1.5% f i g u r e  by t h e  movement o f  m a in tenance  e x p e n d i tu re s  on government 

s t r u c t u r e s .

For r e a l  purchases o f  goods and s e r v ic e s  by th e  F e de ra l g ove rn m e n t,  

non -de fense  e x p e n d i tu re s  d e c l in e  and de fense  e x p e n d i tu re s  in c re a s e  u n t i l  

1984 . A f t e r  1984 , more moderate d e fense  e x p e n d i tu re s  g ro w th  i s  assumed 

and p o s i t i v e  g r o w th  f o r  t h e  non -d e fe n se  e x p e n d i tu re s  i s  renewed. For 

e x p e n d i tu re s  by s t a te s  and l o c a l i t i e s  an i n i t i a l  in c re a s e  i n  t h e  g r o w th  

r a t e  f o r  n o n - e d u c a t io n  e x p e n d i t u r e s  i s  assumed t o  make up f o r  t h e  

d e c l in e  i n  f e d e r a l  non -de fen se  sp e n d in g .  More moderate g ro w th  ra te s  a re  

assumed a f t e r  1984. For s t a t e  and lo c a l  s p e n d in g  on e d u c a t i o n  a v e r y  

m o d e s t  g r o w th  r a t e  i s  assumed o v e r  t h e  1 9 8 2 -8 5  p e r i o d  w i t h  a v e r y  

g ra d u a l  in c re a s e  i n  th e  g ro w th  r a te  o f  e d u c a t i o n  e x p e n d i t u r e s  assumed 

th ro u g h  th e  fo r e c a s t  h o r iz o n .

A s s u m p t io n s  a b o u t  t h e  f e d e r a l  p e r s o n a l  in co m e  t a x  made i n  th e  

fo r e c a s t  a re  as f o l l o w s .  A l l  l e g i s l a t e d  t a x  changes as o f  June 1983 a re  

assumed. Among th e se  changes a re  in d e x a t io n  o f  m a r g in a l  t a x  r a t e s  and 

e xem pt ion  l e v e l s ,  w h ich  comes i n  e f f e c t  i n  1986 . The m a rg in a l  c o rp o ra te  

t a x  r a t e  i s  assum ed t o  be c o n s t a n t ,  a t  46%, t h r o u g h  t h e  f o r e c a s t  

h o r iz o n .

A l l  dem ographic d a ta  a re  ta k e n  from  Bureau o f  th e  Census o r  B u reau  

o f  L a b o r  S t a t i s t i c s  p r o je c t i o n s .  The dem ographic  v a r ia b l e  t h a t  has th e  

most e f f e c t  i n  th e  model i s  th e  c i v i l i a n  la b o r  f o r c e .  I t  i s  i m p o r t a n t  

b e c a u s e  t h e  l a b o r  f o r c e  i s  used  t o  c a l c u l a t e  t h e  unemployment r a t e ,  

w h ich  th e n  e n te r s  many o f  th e  b e h a v io r a l  r e l a t i o n s  o f  t h e  p r i c e - i n c o m e
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and r e a l  s id e s .  The g e n e ra l  assum ption  i s  a g ra d u a l  d e c l in e  i n  th e  r a te  

o f  g r o w th  o f  t h e  l a b o r  f o r c e ,  s t a r t i n g  f r o m  a g ro w th  r a t e  o f  n e a r ly  

1.81% o ve r  1982-83 t o  1.11% o v e r  1 99 4 -95 .

The assum pt ion  about c rude  o i l  p r i c e s  i s  t h a t  th e  r a te  o f  g ro w th  o f  

b o th  f o r e i g n  and d o m e s t ic  c rude  o i l  p r ic e s  i s  a p p ro x im a te ly  equa l t o  th e  

r a te  o f  g ro w th  i n  th e  GNP d e f l a t o r .  The r a t e  o f  p r i c e  g r o w th  i s  s e t  

e q u a l  t o  t h e  r a t e  o f  g r o w th  i n  t h e  GNP d e f l a t o r  f ro m  t h e  f o r e c a s t  

p re s e n te d  t o  th e  INFORUM s u b s c r ib e rs  i n  June  o f  1 9 8 3 .  The a s s u m p t io n  

b e g in s  i n  1 9 8 3 ,  so t h a t  t h e  m ode l u ses  a c t u a l  1982 o i l  p r i c e s  when 

f o r e c a s t i n g  1982 i n  t h i s  e x e r c i s e .  T h i s  i s  t h e  e x c e p t i o n  t o  t h e  

s t a t e m e n t  made above  t h a t  f o r  th e  purposes o f  t h i s  e x e r c is e  1982 i s  a 

s t r i c t  f o r e c a s t  y e a r .

From c h a p te r  2 i t  w i l l  be r e c a l l e d  t h a t  t h e r e  a re  tw o  e x o g e n o u s  

m o n e ta ry  p o l i c y  v a r ia b l e s .  These a re  th e  non-borrow ed  re s e rv e  base and 

th e  l e v e l  o f  re q u i r e d  re s e rv e s  d iv id e d  by M1 . I t  i s  nece ssa ry  t o  n o te  

t h a t  a l t h o u g h  t h e  Fed c o n t r o l s  th e  non -borrow ed  base# i t  does so w i t h  

t a r g e t t e d  g r o w th  r a t e s  o f  b r o a d e r  a g g r e g a te s  i n  m in d .  The c u r r e n t  

a n n o un ce d  ra n g e  f o r  M2 g ro w th  i s  6% t o  9% p e r  y e a r .  Thus non -borrow ed  

re s e rv e  base g ro w th  was s e t  t o  8% p e r  y e a r .  W ith  no change i n  th e  money 

m u l t i p l i e r ,  t h i s  g ro w th  r a te  p u ts  M2 g ro w th  w i t h i n  t h e  ra n g e  a n n ounced  

by th e  Fed.

The r a t i o  o f  r e q u i r e d  r e s e r v e s  t o  M1 i s  assumed t o  d e c l in e  from  

12.3% i n  1982 t o  10% i n  1995. The 12.3% f i g u r e  i s  t h e  a v e ra g e  f o r  t h e  

v a r i a b l e  o ve r  th e  e s t im a t io n  p e r io d .  The assumed d e c l in e  i s  due t o  th e
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assumed c o n t in u a t io n  o f  s u b s t i t u t i o n  o f  d e p o s i t s  in c lu d e d  o n ly  i n  M2 f o r  

th o s e  a ccou n ts  in c lu d e d  i n  M1 and M2- T h is  w i l l  te n d  t o  reduce re q u i r e d  

re s e rv e s  s im p ly  because re q u i r e d  re s e rv e  r a te s  on t r a n s a c t io n s  d e p o s i t s  

a r e  h i g h e r  t h a n  r e q u i r e d  r e s e r v e  r a t e s  on n o n - t r a n s a c t io n s  d e p o s i t s .  

C u r r e n t l y  t h e  r a t e s  a r e  12% on t r a n s a c t i o n s  d e p o s i t s  a n d  3% f o r  

n o n -p e rs o n a l t im e  and sa v in g s  d e p o s i t s .

F i n a l l y ,  a pa th  f o r  th e  dummy v a r ia b le  in c lu d e d  i n  th e  10 ye a r  bond 

r a t e  and 90 d ay  T re a s u r y  b i l l  r a te  e q u a t io n s  must be s p e c i f i e d .  S ince 

t h e  a rg u m e n t f o r  t h e  i n c l u s i o n  o f  t h e  v a r i a b l e  c e n t e r e d  m o s t l y  on  

t u r b u l e n t  e x p e c t a t i o n s ,  s p e c i f y in g  a pa th  f o r  t h i s  v a r ia b le  amounts t o  

s p e c i f y in g  a p a th  f o r  th e se  t u r b u le n t  e x p e c ta t io n s .  One p o s i b i l i t y  i s  

t h a t  t h e  t u r b u l e n c e  g r a d u a l l y  d is a p p e a rs ,  so t h a t  th e  dummy becomes 0 

a f t e r  some p o i n t .  Thus , th e  assumed p a th  f o r  th e  dummy i s  .5  i n  1 9 8 2 ,  

.25 i n  1983 and 0 t h e r e a f t e r .

Base_Casej___ f i r s t ^ A t t e m g t

P u t t in g  to g e th e r  th e  e q u a t io n s  d is c u s s e d  i n  c h a p t e r  2 and 3 w i t h  

t h e  above  a s s u m p t io n s  r e s u l t e d  i n  a f i r s t  a t t e m p t  t o  c r e a t e  a base 

s c e n a r io  from  wh ich  a l t e r n a t i v e s  co u ld  be ru n .  An a t t e m p t  was made t o  

keep  t h e  num ber o f  " f i x e s "  t o  a m in im um . A " f i x "  o r  " a d d - f a c t o r "  o r  

" f u d g e - f a c t o r "  i s  an exogenous o v e r - r i d i n g  o f  some p ie c e  o f  e n d o ge n ou s  

d a t a .  F ix e s  a r e  u s u a l l y  a p p l i e d  f o r  one o f  tw o  re a son s : e i t h e r  some 

p a r t  o f  th e  model m ach ine ry  i s  no t w o rk in g  i n  an e c o n o m ic a l l y  s e n s i b l e  

m anner o r  t h e  economy has undergone some s t r u c t u r a l  change w h ich  makes 

some e s t im a te d  p ie c e  o f  th e  model o b s o le t e .  By k e e p in g  t h e  num ber o f
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f i x e s  t o  a minimum, th e  coherence o f  th e  m ode l/  i . e .  th e  way th e  model 

comes t o g e t h e r /  can be exam ined.

The f i r s t  a t te m p t  a t  a base ru n  was no t  v e ry  s u c c e s s fu l /  f o r e c a s tn g  

o n ly  t h e  y e a r s  1982 and 1983 b e f o r e  b r e a k in g  dow n. When t h e  m odel 

b r e a k s  dow n / t h e  f o r e c a s t e d  v a lu e s  f o r  one o r  more v a r ia b le s  a re  so 

n o n s e n s ic a l  t h a t  t h e  m ode l s t o p s  r u n n i n g .  The r e s u l t s  f o r  s e l e c t e d  

m a c ro e c o n o m ic  v a r i a b l e s  a re  re p o r te d  i n  T a b le  4 . 2 .  The t a b le  p ro v id e s  

b o th  l e v e l s  a n d  g r o w t h  r a t e s  w hen  t h e y  a r e  a p p r o p r i a t e .  Some 

i n f o r m a t i o n  i s  a l s o  g i v e n  a b o u t  a c t u a l  1982 f i g u r e s .  No r e s u l t s  a re  

r e p o r te d  f o r  1984 as th e  unemployment r a t e  was d r i v e n  b e lo w  0 i n  t h i s  

y e a r /  w h ic h  was t h e  p o in t  a t  w h ich  th e  model s to p p e d .  When lo o k in g  a t  

T a b le  4 . 2 ,  i t  i s  w e l l  t o  remember t h a t  m o s t  o f  t h e  t o t a l s  sh ow n  

r e p r e s e n t  sum o f  r e s u l t s  f ro m  fo r e c a s t s  a t  a l e v e l  o f  d e t a i l  f a r  more 

d is a g g re g a te d  th a n  in d ic a t e d  i n  th e  t a b l e .

The f o r e c a s t /  w h i le  c l e a r l y  m is s in g  th e  c o n t in u e d  d ow n tu rn  b e tw e e n  

1981 and 1 9 8 2 /  p r e s e n t s  a p a t e n t l y  u n r e a s o n a b le  f o r e c a s t  f o r  1983. 

W h ile  we s h ou ld  p ro b a b ly  w ish  f o r  such an economy/ t h e  r e a l  GNP g r o w th  

r a t e  o f  10.71% b e tw e e n  1982 and 1983 and an unem ploym ent r a t e  w h ich  

plummets n e a r ly  7 p e rcen tag e  p o i n t s  t o  1.5% i n  1983 i s  u n r e a s o n a b le .  

The r a t e  o f  i n f l a t i o n  i s  u n d e r - p r e d ic te d  by n e a r ly  3 p e rc e n ta g e  p o in t s  

f o r  th e  1981-82 p e r io d  and i s  o n ly  5.38% w i t h  th e  n e a r l y  20% M2 g r o w th  

and v e r y  s t r o n g  r e c o v e r y .  W h i le  a l l  o f  th e  p ro d u c t  s id e  GNP a cco u n ts  

show t h i s  s t ro n g  g ro w th /  s p e c ta c u la r  in c re a s e s  a re  shown i n  R e s i d e n t i a l  

s t r u c t u r e s ,  N o n - r e s i d e n t i a l  s t r u c t u r e s  and Equipment in v e s tm e n t .  The 

s o le  d e c l i n i n g  component o f  th e  p ro d u c t  s id e  o f  GNP i s  E x p o r t s ,  w h ic h
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Table 4.2

S e le c te d r e s u l t s  from  f i r s t a t te m p t  a t base run

1982 1983 81-82 82-83 A c tu a l

GNP, b i l l ,  o f  77 $ 2131. 2372. 2 .2 9 10.71 - 1 .9 0
PCE 1362. 1515. 3 .6 5 10.65 1 .40
R e s id e n t ,  s t r u c t u r e s 7 6 . 115. 9 .75 41 .36 -1 5 .4 0
N o n - re s id e n t ,  s t r u c t . 87 . 107 . 5 .25 20 .00 1 .8 0
Equipment i n v e s t . 169. 211 . -2 .2 1 22 .2 4 - 7 .5 0
In v e n to r y  change 11 . 3 6 . - 3 .9 5
E x p o r ts 246 . 233 . - 3 .2 7 - 5 .7 2 - 7 .8 0
Im p o r ts 238 . 271 . 7 .4 6 12 .99 1 .40

Comp, p e r  man-hour Cmanu) 4 .4 6 4 .3 5 7 .4 7

Labor com p., b i l l  o f  $ 1897. 2181. 6 .8 5 13.93 1896.
R e tu rn  t o  c a p i t a l 942. 1160. 4 .46 20.82 949.
I n d i r e c t  b us .  ta x e s 252 . 290 . 0 .1 8 13.81 258.

Labor p r o d u c t i v i t y 1 .27 1 .6 9 .40
S av ings  r a te 9 .02 6 .27 5 .80

T re a s u ry  b i l l  r a te 9 .1 4 8 .16 10 .69
10 y e a r  T re a s .  bonds 10.42 9.37 13.00
AAA bond r a t e 12 .00 10.00 1 3 .7 9
4 -6  month comm, paper 8 .56 8 .0 4 1 1 .8 9
Mortgage r a te 11 .84 10.53 14 .49
M2 1990. 2395. 13.21 18.33 1878.

D is p o s a b le  income p e r -
c a p i t a  (72$) 4782. 5105. 5 .25 6 .5 4 4567.
Unemployment r a te 8 .0 9 1 .15 9 .7
GNP d e f l a t o r 3 .2 6 5 .3 8 6 .0

The a c tu a l  1982 numbers a re annua l 1981-82 g ro w th  ra te s u n le s s

le v e l

le v e l
Level
le v e l

le v e l

le v e l

o th e rw is e  in d i c a t e d .
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f a l l s  by 5 .7 2 % .  T h is  d e c l i n e  i s  v e r y  m i s l e a d in g  how ever, s in c e  th e  

d e c l in e  i n  th e  t o t a l  i s  b ro u g h t  a b o u t  c o m p le t e l y  by a 29% d e c l i n e  i n  

i n v e s t m e n t  income re c ie v e d  from  sources  o u ts id e  th e  U. S . .  The d e c l in e  

i n  in v e s tm e n t  income i s  i t s e l f  b ro u g h t  about by th e  d e c l in e  i n  i n t e r e s t  

r a t e s  i n  1 9 8 3 .  E x p o r t s  o f  g oods  and s e r v i c e s  ro s e  by a p p ro x im a te ly  

2 .64% , wh ich  was i n s u f f i c i e n t  t o  o f f s e t  th e  d e c l in e  i n  th e  l a r g e  e x p o r t  

i t e m .

The co m p o n e n ts  o f  t h e  f a c t o r  p a y m e n ts  s id e  o f  GNP b ehave  i n  a 

fa s h io n  more c o n s is te n t  w i t h  t h e i r  h i s t o r i c a l  p a th s .  T a b le  4 .3  r e p o r t s  

t h e  g r o w th  " f o r e c a s t e d "  g ro w th  r a te s  f o r  Labor co m pensa t ion ,  R e tu rn  t o  

c a p i t a l .  I n d i r e c t  b u s in e s s  t a x e s ,  th e  GNP d e f l a t o r  and r e a l  d i s p o s a b le  

incom e.

T a b le  4 .3

Income Components, I n f l a t i o n  and Real Income g ro w th ,  1977-1983

7 7 -7 8 7 8 -79 80-81 82-83

Labor com pensation 12 .10 11.75 10 .44 13.93
R e tu rn  t o  c a p i t a l 14.27 11.37 16.11 20.82
I n d i r e c t  b u s in e s s  ta x e s 7 .2 2 6.21 16.53 13.81
GNP d e f l a t o r 7 .3 9 7 .8 2 1 2 .3 8 5 .3 8
D is p o s a b le  income (77$) 4 .52 2 .5 4 2 .2 4 7 .4 7

The most i n t e r e s t i n g  p o in t  about th e  r e s u l t s  shown i n  T a b le  4 .3  i s  

t h a t  w h i le  h ig h  r a te s  o f  g ro w th  o f  th e  income components were a s s o c ia te d  

w i t h  h ig h  r a te s  o f  i n f l a t i o n  h i s t o r i c a l l y ,  th e  fo r e c a s te d  1982-83 g ro w th  

r a te s  show h ig h  incom e  g r o w th  and h ig h  r e a l  g r o w t h .  The f o l l o w i n g  

in f o r m a l  account o f  how th e  model managed t o  g e n e ra te  th e se  r e s u l t s  w i l l
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be h e l p f u l  i n  h i g h l i g h t i n g  how t h e  m odel w o rk s  and i n  p o i n t i n g  o u t  

p o s s i b l e  m echan ism s f o r  d e a l i n g  w i t h  t h e  p ro b le m  o f  a t o o - r o b u s t  

f o r e c a s t .

We s t a r t  i n  1 9 8 3 ,  as t h e  m ode l d o e s ,  f r o m  a g u e s s  a t  p e r s o n a l  

income i n  c u r r e n t  d o l l a r s ,  a g u e s s  a t  t h e  p r i c e  l e v e l  and a l l  o f  t h e  

e x o g e n o u s  d a ta  i n  r e a l  te rm s .  P e rsona l income i s  i n i t i a l l y  assumed t o  

grow a t  a r a te  one p e rcen tag e  p o in t  f a s t e r  th a n  th e  r a t e  o f  p o p u l a t i o n  

g r o w th  p lu s  t h e  r a t e  o f  g r o w th  o f  t h e  o v e r a l l  p e r s o n a l  co n s u m p t io n  

d e f l a t o r  i n  th e  p r e v io u s  y e a r .  I t  s h o u ld  be n o te d  t h a t  i n  1983 t h e  

assumed g ro w th  i n  r e a l  government spend ing  i s  a lm o s t 2 p e rcen tag e  p o in t s  

h i g h e r  t h a n  f o r  1 9 8 2 .  T h i s  te n d s  t o  push in d u s t r y  o u tp u ts  up . A ls o ,  

t h e  " f i n a n c i a l  t u r b u le n c e "  dummy v a r ia b l e  i n  th e  i n t e r e s t  r a t e  e q u a t io n s  

i s  s e t  a t  . 2 5 ,  wh ich  w i l l  have an i n i t i a l  dow nw ard  e f f e c t  on i n t e r e s t  

r a t e s .  T h i s  w i l l  f u r t h e r  s t i m u l a t e  t h e  i n t e r e s t  s e n s i t i v e  o u t p u t  

s e c to r s  and f o r c e  i n d u s t r y  o u t p u t s  u p .  The te n d e n c y  i n  1983 i s  f o r  

i n d u s t r y  o u tp u ts  t o  r i s e ,  wh ich  tends  t o  push up em ploym ent.

The key r e l a t i o n  on th e  p r ic e - in c o m e  s id e ,  th e  e q u a t io n  f o r  h o u r ly  

la b o r  com pensation  i n  m a n u fa c tu r in g  (HLC) i s  th e n  c a l c u l a t e d .  E a r l i e r  

i t  was a rg ue d  t h a t  t h i s  r e l a t i o n  l a r g e l y  d e te rm in e s  th e  a gg re g a te  p r i c e  

l e v e l .  The d e te rm in a n ts  o f  m a n u fa c tu r in g  HLC have l i t t l e  t o  do w i t h  th e  

contemporaneous happen ings i n  th e  r e s t  o f  th e  m ode l.  The la g ge d  v a lu e s  

o f  M2 g r o w th  a r e  q u i t e  m o d e r a te ,  and t h e  g r o w th  i n  t h e  m e rch a n d ise  

im p o r ts  d e f l a t o r  i s  a c t u a l l y  n e g a t iv e  f o r  t h e  1 9 8 1 -8 2  p e r i o d  and n e a r  

z e r o  f o r  th e  1982-83 p e r io d .  T h is  p a th  i s  m o s t ly  due t o  th e  d e c l in e  i n  

t h e  p r i c e  o f  im p o r te d  crude o i l  and th e  la rg e  share  o f  im p o r ts  accoun ted
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f o r  by t h i s  p r o d u c t .  These  e f f e c t s  t e n d  t o  m o d e r a te  t h e  r a t e  o f  

m a n u f a c t u r i n g  HLC g ro w th  and Lead t o  moderate in c re a s e s  i n  th e  r a t e  o f  

average  p r i c e  g ro w th .  Components o f  p e r s o n a l  in com e  t h a t  show la r g e  

i n c r e a s e s  i n  th e  1982-83 p e r io d  ajid a re  u n r e la te d  t o  la b o r  com pensation  

a re  p r o p r i e t o r s '  income (18.7%) and r e n t a l  income (1 6 .9 % ).  T h is  amounts 

t o  v e ry  la rg e  in c re a s e s  i n  r e a l  p e rs o n a l  incom e, g iv e n  th e  m oderate r a te  

o f  p r i c e  g r o w th  e s t a b l i s h e d  by t h e  m a n u fa c tu r in g  HLC e q u a t io n .  T h is  

in c re a s e  w i l l  s e t  th e  r e a l  s id e  on a s p i r a l  o f  even g r e a te r  g ro w th .

Moving t o  th e  A c c o u n ta n t ,  t h e r e  a re  tw o f a c t o r s  w h ich  may m i t i g a t e  

t h e  e f f e c t  o f  a h i g h e r  r e a l  p e r s o n a l  in c o m e  g e n e r a t e d  b y  t h e  

p r ic e - in c o m e  s id e .  F i r s t ,  as income r i s e s ,  so s h o u ld  t h e  a v e ra g e  r a t e  

F e d e r a l  p e r s o n a l  t a x a t i o n .  W h ile  t h i s  e f f e c t  i s  n o rm a l ly  q u i t e  s m a l l  

( i n  th e  model) b u t  i n  th e  p ro p e r  d i r e c t i o n ,  th e  r a t i o  o f  f e d e r a l  t a x e s  

t o  p e r s o n a l  in com e  a c t u a l l y  d e c l i n e s  by  a b o u t  4.0% between 1982 and 

1983. T h is  i s  due t o  th e  l e g i s l a t e d  ta x  c u t s  s c h e d u le d  t o  t a k e  p la c e  

d u r i n g  198 3 . Thus , t h i s  f a c t o r ,  wh ich  u s u a l l y  m i t i g a t e s  income g ro w th ,  

works t o  e x a c e rb a te  th e  p rob lem  i n  t h i s  case .

The s e con d  f a c t o r  w h ic h  can  a c t  t o  m i t i g a t e  t h e  e f f e c t s  o f  

i n c r e a s i n g  r e a l  incom e i s  an in c re a s e  i n  sa v in g s  r a t e .  From T a b le  4 .2  

i t  can be seen t h a t  th e  s a v in g s  r a t e  o u t  o f  p e r s o n a l  in c o m e  a c t u a l l y  

f a l l s ,  wh ich  a g a in  e x a c e rb a te s  th e  prob lem  o f  a t o o - q u i c k l y  g ro w in g  r e a l  

in c o m e .  F o r 1 9 8 3 ,  n o t  o n ly  does r e a l  income in c r e a s e ,  b u t  th e  r a te  a t  

w h ich  income i s  tu rn e d  i n t o  spend ing  a ls o  in c re a s e s .  To u n d e rs ta n d  t h e  

reasons f o r  t h i s ,  i t  i s  necessa ry  t o  r e c a l l  what a re  th e  d e te rm in a n ts  o f  

s a v i n g s .  From c h a p t e r  3 i t  w i l l  be  r e c a l l e d  t h a t  t h e  p o s i t i v e
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d e te rm in a n ts  o f  r e a l ,  p e r - c a p i t a  s a v in g s  a r e  r e a l ,  p e r - c a p i t a  in c o m e ,  

t h e  change  i n  r e a l ,  p e r - c a p i t a  income and a tw o -y e a r  moving average  o f  

th e  4 -6  month com m erc ia l paper r a t e .  The n e g a t i v e  d e t e r m i n a n t  i s  t h e  

p r i c e  o f  new a u t o m o b i le s  r e l a t i v e  t o  a g g re g a te  p r i c e  d e f l a t o r  (w h ich  

e x c lu d e s  th e  a u to  p r i c e ) .  W h ile  th e  l e v e l  o f  r e a l ,  p e r - c a p i t a  in co m e  

and i t s  change t e n d  t o  i n c r e a s e  r e a l  s a v in g s ,  (even  more th a n  income 

g iv e n  th e  h ig h  income e l a s t i c i t y  o f  s a v in g s )  th e  r e d u c t i o n  i n  i n t e r e s t  

r a t e s  and t h e  r a p i d  r a t e  o f  p r i c e  g r o w th  f o r  new a u to m o b i le s  (11.78% 

compared t o  an average r a te  o f  p r i c e  g ro w th  o f  5.38%) te n d s  t o  d e c r e a s e  

s a v in g s .  The r e s u l t  i s  t h a t  r e a l  s a v in g s  in c re a s e  le s s  q u i c k l y  th a n  

income and th e  spend ing  r a te  o u t  o f  income in c re a s e s .

The prob lem  o f  a t o o - r o b u s t  economy i n  1983 i s  t h e  r e s u l t  o f  many 

f a c t o r s  a c t i n g  i n  such  a way as t o  s e t  r e a l  d i s p o s a b le  income on an 

upward s p i r a l .  I t  s h o u ld  be n o te d  t h a t  t h e  r o b u s t n e s s  o f  t h e  1983 

f o r e c a s t  i s  in dependen t o f  th e  s t a r t i n g  guess a t  c u r r e n t  d o l l a r  income. 

T h i s  f a c t ,  w h i l e  c l e a r  f ro m  t h e  s t r u c t u r e  o f  t h e  m o d e l ,  was a l s o  

v e r i f i e d  by v a ry in g  th e  i n i t i a l  guess and o b s e rv in g  th e  b e h a v io r  o f  th e  

m ode l.  I n  a l l  cases th e  model s p i r a le d  t o  lo w e r  and lo w e r u ne m p loym ent 

r a te  i n  1983 u n t i l  i t  ran  up t o  th e  l i m i t  on th e  number o f  i t e r a t i o n s  o f  

t h e  a n n u a l  loop  w i th o u t  c o n v e rg in g .  S eve ra l s te p s  sugges ted  the m se lve s  

as p o s s ib le  means t o  c o r r e c t  t h i s  p ro b le m .

Look ing  f i r s t  t o  th e  A c c o u n ta n t ,  th e  r a te  a t  w h ic h  r e a l  in co m e  i s  

t r a n s l a t e d  i n t o  r e a l  s p e n d in g  m ig h t  be c h a n g e d .  By r e d u c in g  t h e  

spend ing  ra te  ou t o f  income ( i n c r e a s i n g  t h e  s a v in g s  r a t e )  t h e  s p i r a l  

wou ld  be damped.
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T u r n in g  t o  t h e  p r i c e - i n c o m e  s i d e ,  t h e  e f f e c t  o f  contemporaneous 

v a lu e s  f o r  th e  d e te rm in a n ts  o f  th e  m a n u fa c tu r in g  HLC e q u a t i o n  c o u ld  be 

in c lu d e d .  C ons ide r th e  g row th  i n  M2 f o r  th e  1982-83 p e r io d  (T a b le  4 . 2 ) .  

I f  t h e  m a n u f a c t u r i n g  HLC e q u a t i o n  had used  t h e  18.53% g r o w th  i n  M2 

r a th e r  th a n  th e  13.21% g r o w th  o f  t h e  p r e v io u s  y e a r ,  t h e  p r i c e  l e v e l  

w o u ld  have been  in c r e a s e d  r e l a t i v e  t o  th e  v a lu e s  i n  T a b le  4 .2  and th e  

upward s p i r a l  i n  r e a l  d is p o s a b le  income would  have been damped.

A no the r way t o  reduce th e  am ount o f  r e a l  in co m e  r e t u r n e d  t o  t h e  

r e a l  s id e  w ou ld  be t o  t r y  t o  j p c re a se th e  components o f  v a lu e -a d de d  t h a t  

a r e  n o t  p a r t  o f  p e r s o n a l  i n c o m e .  By i n c r e a s i n g  t h e s e  p a r t s  o f  

v a lu e - a d d e d ,  t h e  a ve rage  le v e l  o f  p r i c e s  w i l l  r i s e  ( v i a  e q u a t io n  12 i n  

c h a p te r  3 ) and th e  r e a l  v a lu e  o f  p e rs o n a l  income w i l l  d e c l i n e .  T h is  i s  

because w h i le  th e  va lu e -a d d e d  t o  o u tp u t  r a t i o s  f o r  each  i n d u s t r y  w o u ld  

r i s e ,  t h e  r i s e  w o u ld  o c c u r  o n l y  i n  t h o s e  v a lu e - a d d e d  co m p o n e n ts  

u n r e la te d  t o  p e r s o n a l  in c o m e .  The p r im e  c a n d id a t e  f o r  t h i s  k in d  o f  

in c re a s e  i s  t h e  r e t u r n  t o  c a p i t a l .

The  r e t u r n  t o  c a p i t a l  e q u a t i o n s  i n c l u d e  t h e  i n v e r s e  o f  t h e  

unemployment r a te  i n  s e v e ra l  s e c to r s  as a p o s i t i v e  d e te rm in a n t  t o  t r y  t o  

make th e  necessa ry  in c re a s e s  an a u to m a t ic  f e a t u r e  o f  t h e  m o d e l .  S in c e  

th e  r e l a t i o n s h i p  between th e  unemployment r a te  and th e  R e tu rn  t o  c a p i t a l  

i s  n o n l i n e a r ,  t h e  e f f e c t  on th e  R e tu rn  t o  c a p i t a l  i s  s t r o n g e r  a t  tow er 

unemployment r a te s  th a n  a t  h ig h e r  unem ploym ent r a t e s .  T h i s  e f f e c t  i s  

shown i n  T a b le  4 . 2 .  The in c r e a s e ,  how ever, i s  t o o  s m a l l  t o  be o f  much 

h e lp  i n  i n c r e a s i n g  t h e  p r i c e  l e v e l  f a s t e r  t h a n  p e r s o n a l  i n c o m e .  

F u r t h e r ,  th e  d e s i re d  e f f e c t  i s  d i l u t e d  by th e  sp re a d in g  o f  any excess  i n
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t h e  t o t a l  r e t u r n  t o  c a p i t a l  o v e r  t h e  sum o f  th e  fo r e c a s te d  p ie c e s  o f  

r e t u r n  t o  c a p i t a l  t o  n e t  i n t e r e s t  p a y m e n ts ,  p r o p r i e t o r s '  in co m e  and 

c o r p o r a t e  p r o f i t s .  (T h e  re a s o n  f o r  t h i s  s p r e a d in g  i s  e x p la in e d  i n  

C hapter 3 . )  O n ly  th e  l a s t  component i s  no£ in c lu d e d  i n  p e rs o n a l  income. 

T h u s ,  w hen  t h e  t o t a l  r e t u r n  t o  c a p i t a l  i s  r i s i n g  b e c a u s e  t h e  

unemployment r a t e  i s  v e ry  lo w ,  and i f  t h e  r e t u r n  t o  c a p i t a l  i s  r i s i n g  

m ore  q u i c k l y  t h a n  t h e  sum o f  t h e  i n d i v i d u a l  co m p on e n ts ,  much o f  th e  

in c re a s e  i s  d i r e c t e d  t o  p e r s o n a l  in c o m e .  S im p ly  by t u r n i n g  o f f  t h e  

s p r e a d in g  t o  n e t  i n t e r e s t  paym ents and p r o p r i e t o r s '  incom e, i t  may be 

p o s s ib le  t o  reduce p e rs o n a l  in co m e  g r o w th  w h i l e  p u s h in g  up t h e  p r i c e  

l e v e l .  These changes w i l l  h e lp  t o  produce a model t h a t  d i s p la y s  g r e a te r  

economic re a so n a b le n e ss .

T h e  p u r p o s e  o f  t h e  p r e c e d in g  d i s c u s s i o n  was t o  o u t l i n e  t h o s e  

f a c t o r s  w h ic h  c o u ld  m ost e a s i l y  be a d j u s t e d  t o  e s t a b l i s h  a m o re  

r e a s o n a b le  f o r e c a s t .  W h ile  a g re a t  number o f  e x p e r im e n ts  were c a r r ie d  

o u t  t o  t r y  t o  a s c e r t a in  how t h e  m ode l re s p o n d s  t o  v a r i o u s  c h a n g e s  i n  

s t r u c t u r e  and e q u a t io n s ,  o n ly  a l i m i t e d  number o f  runs o f  th e  model w i l l  

be d e s c r i b e d .  These  w i l l  be th e  r e s u l t s  a s s o c ia te d  w i t h  m a jo r  changes 

i n  th e  t h r e e  a b o v e -d e s c r ib e d  a re a s .

R3V l? io n ? _ to  th e  model

T h e  f i r s t  e x p e r i m e n t  t o  be d e s c r i b e d  i s  t h e  re m o v a l  o f  t h e  

s p re a d in g  o f  th e  excess o f  th e  t o t a l  r e t u r n  t o  c a p i t a l  o v e r  t h e  sum o f  

i t s  co m p on e n ts  t o  n e t  i n t e r e s t  payments and p r o p r i e t o r s '  incom e. Any 

excess o f  th e  t o t a l  r e t u r n  t o  c a p i t a l  o v e r  t h e  sum o f  i t s  p ie c e s  was
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spread  o n ly  t o  c o rp o r a te  p r o f i t s .  The e f f e c t  o f  t h i s  change i s  examined 

by ru n n in g  th e  model once w i t h  th e  s p re a d in g  t o  a l l  t h r e e  components and 

o nce  w i t h  t h e  s p r e a d in g  o n l y  t o  p r o f i t s .  I t  s h ou ld  be no ted  t h a t  th e  

models used t o  t e s t  t h i s  change a re  no t s t r i c t l y  com parab le  t o  th e  model 

w h ich  g en e ra te d  th e  r e s u l t s  shown i n  T a b le  4 . 2 .  T h is  i s  because th e  se t  

o f  f i x e s  used t o  g e n e ra te  th e  T a b le  4 .2  r e s u l t s  a re  d i f f e r e n t  f ro m  t h e  

s e t  o f  f i x e s  used i n  t h i s  e x p e r im e n t .

T a b le  4 . 4  p r e s e n t s  t h e  m a jo r  v a lu e - a d d e d  components f o r  th e  two 

ru ns  o f  th e  m ode l.  The t a b le  shows t h a t  i n s t e a d  o f  h e l p i n g  t o  re d u c e  

p e r s o n a l  in co m e  and i n c r e a s e  t h e  p r i c e  l e v e l ,  s p r e a d in g  t h e  excess 

r e t u r n  t o  c a p i t a l  t o  p r o f i t s  o n ly  se rved  t o  a l lo w  ne t i n t e r e s t  p a ym e n ts  

and  p r o p r i e t o r s '  in co m e  t o  become l a r g e r .  T h is  means t h a t  th e  t o t a l  

r e t u r n  t o  c a p i t a l  e q u a t i o n s  w e re  u n d e r - p r e d i c t i n g  r e l a t i v e  t o  t h e  

e q u a t i o n s  f o r  each  o f  th e  components o f  th e  r e t u r n  t o  c a p i t a l  and t h a t  

th e  excess r e t u r n  t o  c a p i t a l  was n e g a t iv e .
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Table 4 .4

Three  M a jo r  Income S ide Aggregates  and Three Components 
o f  th e  R e tu rn  t o  C a p i ta l  f o r  1982

Spread t o  3 components Spread p r o f i t s  o n ly

Labor com pensa tion  
I n d i r e c t  b u s in e s s  ta x e s  
R e tu rn  t o  c a p i t a l

Net i n t e r e s t  
C o rp o ra te  p r o f i t s  
P r o p r ie t o r s *  income

1874.25
248 .04
919.45
223 .09
267.01
158 .73

1886.15
249 .58
926 .69
250.92
244.01
159.63

Of course  th e  e f f e c t  o f  th e  h ig h e r  p e rs o n a l in com e  i s  t o  i n c r e a s e  

r e a l  e c o n o m ic  a c t i v i t y  and decrease  th e  unemployemnt r a te  even f u r t h e r  

th a n  th e  case w i t h  s p re a d in g  t o  th e  t h r e e  r e t u r n  t o  c a p i t a l  c o m p o n e n ts .  

Average annua l r e a l  GNP g ro w th  o v e r  th e  1984-90 p e r io d  was r a is e d  by .02  

p e rce n tag e  p o i n t s ,  w h i le  th e  average i n f l a t i o n  r a t e ,  measured by th e  GNP 

d e f l a t o r ,  was i n c r e a s e d  b y  .1 4 5  p e r c e n ta g e  p o i n t s .  The a v e ra g e  

unemployment r a t e  o ve r  th e  1 9 8 4 -9 0  p e r i o d  f e l l  by 1 p e r c e n ta g e  p o i n t  

when t h e  s p re a d in g  was r e - d i r e c t e d  t o  p r o f i t s  o n l y .  The m a jo r  f i x  t h a t  

a l lo w e d  th e  model t o  run  t o  1990 was a h ig h ,  f i x e d  s a v in g s  r a te  a t  9.0%. 

S ince  i t  i s  po s s ib l e  t h a t  s p r e a d in g  e x c e s s  r e t u r n  t o  c a p i t a l  t o  any 

com ponen t o f  v a lu e -a d d e d  t h a t  i s  in c lu d e d  i n  p e rs o n a l  income ma^ cause 

th e  suspec ted  p ro b le m s ,  th e  change t o  sp re a d in g  excess r e t u r n  t o  c a p i t a l  

o n ly  t o  p r o f i t s  was r e t a in e d .

The second a t te m p t  t o  p ro v id e  an a u to m a t ic  mechanism f o r  r e t a r d i n g  

t h e  r a t e  o f  g r o w th  o f  r e a l  in com e  i s  t o  t r y  t o  in c re a s e  th e  r a te  o f  

i n f l a t i o n  a s s o c ia te d  w i t h  th e  v e r y  f a s t  l e v e l  o f  r e a l  g r o w th  f o r  t h e  

1 9 8 2 -8 4  p e r i o d .  As d is c u s s e d  b e f o r e ,  t h e  i n f l a t i o n  r a te  i s  l a r g e l y
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d e t e r m in e d  by t h e  r a t e  o f  g r o w t h  i n  m a n u f a c t u r i n g  h o u r l y  l a b o r  

c o m p e n s a t io n  (HLC). Three f a c t o r s  keep th e  r a te  o f  wage in c re a s e  q u i t e  

m oderate  i n  th e  fa c e  o f  th e  r a p id  r e a l  g ro w th  shown i n  T a b le  4 . 2 .  These 

f a c t o r s  in c lu d e  t h e  abse n ce  o f  c o n te m p o ra n e o u s  e f f e c t s  o f  M2 i n  t h e  

m a n u fa c tu r in g  HLC e q u a t io n ,  th e  i n c l u s io n  o f  th e  te rm  w h ich  compares th e  

r a t e  o f  g r o w th  o f  m erchand ise  im p o r ts  and "e x c e s s "  money g ro w th ,  and a 

v e ry  s t ra n g e  la g  p a t t e r n  on t h e  money g r o w th  v a r i a b l e  i m p l i e d  by t h e  

e s t i m a t e d  c o e f f i c i e n t s .  The f i r s t  tw o  p o in t s  were b r i e f l y  d is c u s s e d  

when e xam in ing  th e  r e s u l t s  o f  th e  f i r s t  a t t e m p t  a t  t h e  base  s c e n a r i o .  

To see th e  t h i r d  p ro b le m , i t  i s  o n ly  necessa ry  t o  r e w r i t e  e q u a t io n  13 in  

c h a p te r  3 i n  th e  f o l l o w in g  manner:

y t  = zt  +

+ .0 6 x t _2

+ -16x t „ 3

+ .1 7 x^ - 4

+ .3 2 x t _ j

where

y = p e rcen tage  change i n  m a n u fa c tu r in g  HLC 
z = nonmonetary v a r ia b le s  r e la t e d  t o  m a n u fa c tu r in g  HLC 
x = p e rcen tage  change i n  th e  r a t i o  o f  M2 t o  r e a l  GNP.

A c c o r d in g  t o  t h i s  la g  d i s t r i b u t i o n ,  th e  g r e a te s t  e f f e c t  o f  a g iv e n  

p e rce n tag e  change i n  th e  M2 t o  r e a l  GNP r a t i o  comes f i v e  ye a rs  a f t e r  th e  

change and c o m p a ra t iv e ly  l i t t l e  e f f e c t  i s  f e l t  i n  th e  in t e r v e n in g  y e a rs .  

W h ile  th e  sum o f  th e  excess money g row th  e f f e c t s  i s  u n i t y ,  t h e  p a t t e r n  

o f  t h e  e f f e c t s  s u g g e s ts  t h a t  a l a r g e  i n c r e a s e  i n  th e  M2 t o  r e a l  GNP 

r a t i o  a t  f i r s t  le a ve s  wage g ro w th  u n a f f e c t e d  b u t  t h e n  i n c r e a s e s  wages
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somewhat a f t e r  a one y e a r  Lag. A f t e r  a one y e a r  Lag how ever, wages a re  

v i r t u a l L y  u n a f fe c te d  by th e  excess money v a r i a b l e  u n t i l  an a d d i t i o n a l  

f o u r  y e a rs  e la p s e .  T h is  dynamic p a t t e r n  i s  s im p ly  u n re a s o n a b le .

S ince  th e r e  s e v e ra l  d e f i c i e n c ie s  i n  th e  m a n u fa c tu r in g  HLC e q u a t io n ,  

t h i s  e q u a t i o n  was r e s p e c i f i e d  a nd  r e - e s t i m a t e d  t o  p ro d u c e  more 

re a s o n a b le  p r o p e r t i e s .  The t h r e e  f e a t u r e s  o f  t h e  new e q u a t i o n  a r e  a 

s m o o th e r ,  more re a son a b le  la g  p a t t e r n  f o r  th e  excess money g ro w th  te r m ,  

t h e  i n c l u s i o n  o f  a m e a su re  o f  t h e  c h a n g in g  t i g h t n e s s  o f  t h e  l a b o r  

m a r k e t ,  and t h e  i n c l u s i o n  o f  a more re a s o n a b le  p r ic e - s h o c k  te rm  i n t o  

wage d e te r m in a t io n .

The smoother p a t t e r n  f o r  th e  p e rc e n ta g e  change  i n  t h e  M2 t o  r e a l  

GNP r a t i o  was chosen a r b i t r a r i l y  t o  be :

sm^ ”  .2x^ + * ^ xt - 1  t  ,2Xj._2 ^  * ^ ^ t—3 ^ * ^ ^ t—4 ^ * ^ ^ t —5 

where

sm = smoothed excess money g row th  o v e r  a f i v e  y e a r  p e r iod ^  
x = p e rcen ta g e  change i n  M2 t o  r e a l  GNP r a t i o .

T h i s  sm oo thed  e x c e s s  money g r o w th  v a r i a b l e  i s  s u b t r a c t e d  f r o m  t h e  

p e r c e n ta g e  change  i n  m a n u f a c t u r i n g  HLC, as i s  a t h r e e - y e a r  m o v in g  

average o f  la b o r  p r o d u c t i v i t y  g ro w th .  Thus th e  e q u a t io n  e s t im a te d  i s  

MHLC^ -  smt  -  p r ^  = fC p s ^ ,  T i g h t t )

where

MHLC = pe rcen tage  change i n  m a n u fa c tu r in g  HLC 
sm = smoothed excess money g ro w th  v a r i a b l e  d e f in e d  above 
p r  = 3  ye a r  moving average o f  p r o d u c t i v i t y  g ro w th  u s in g  r e a l  

GNP d iv id e d  by t o t a l  h o u r ly  a d ju s te d  employment as th e  
p r o d u c t i v i t y  v a r i a b l e ,  

ps = p r i c e  shock v a r i a b l e :  i n f l a t i o n  r a te  lagged one ye a r  
le s s  one y e a r  lagged smoothed excess money g row th
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v a r i a b l e ,  sm
T ig h t  = measure o f  th e  r e l a t i v e  t i g h t n e s s  o f  th e  la b o r  m a rk e t ,  

where th e  t i g h t n e s s  v a r ia b l e  i s  th e  f i r s t  d i f f e r e n c e  i n  
t h e  2 y e a r  moving average o f  th e  in v e rs e  o f  th e  
o v e r a l l  unemployment r a t e .

O n ly  t h e  re a s o n s  f o r  i n c l u d i n g  th e  l a s t  tw o  v a r ia b le s  need t o  be 

d is c u s s e d .  The p r i c e  shock te rm  i s  i n c lu d e d  t o  a l l o w  a b n o r m a l l y  h ig h  

r a t e s  o f  i n f l a t i o n  b ro u g h t  on by exogenous shocks t o  a f f e c t  th e  amount 

o f  wage i n f l a t i o n .  I t  i s  p o s s i b l e  t o  v ie w  t h e  sm oo thed  e x c e s s  money 

g r o w th  te r m  as a t r e n d  r a te  o f  i n f l a t i o n ,  a round w h ich  th e  a c tu a l  r a te  

o f  i n f l a t i o n  may d e v i a t e .  L a rg e  d e v i a t i o n s  away f ro m  t r e n d  w i l l  be 

p e r c e i v e d  and i n c o r p o r a t e d  i n t o  w a g e s ,  as was t h e  e x p e r ie n c e  i n  th e  

e a r l y  1970s w i t h  o i l  and a g r i c u l t u r a l  p r i c e s ,  and a g a in  i n  t h e  l a t e  

1970s w i t h  a n o th e r  o i l  p r i c e  sh ock .

The l a b o r  m a rk e t  t i g h t n e s s  v a r i a b l e  t h a t  e n te r s  th e  e q u a t io n  i s

s l i g h t l y  d i f f e r e n t  from  th e  la b o r  m arke t v a r ia b l e  t h a t  e n te r s  i n t o  most
2

o t h e r  wage r a t e  change e q u a t i o n s .  I n  m ost o t h e r  wage r a t e  change  

e q u a t io n s ,  th e  l e v e l  o f  th e  u n e m p lo ym e n t  r a t e ,  o r  t h e  i n v e r s e  o f  t h e  

u n e m p lo ym e n t r a t e  i s  e n t e r e d  as an e x p la n a to r y  v a r i a b l e .  An e q u a t io n  

c o n t a in in g  t h i s  t y p e  o f  v a r i a b l e  may a d e q u a t e l y  d e s c r i b e  s h o r t  ru n  

b e h a v io r ,  bu t  th e  unemployment e f f e c t  must ca nce l o u t  i n  th e  long ru n  i f  

t h e  m ode l i s  t o  g e n e r a te  a p r o p e r t y  t h a t  th e  a c tu a l  economy seems t o  

possess .  T h is  p r o p e r t y  i s  th e  v i r t u a l  co ns ta ncy  o f  M2 v e l o c i t y  o v e r  th e  

p o s t-1 9 5 0  p e r io d .  G iven t h a t  wages a re  th e  p r im a ry  channe l by wh ich  th e  

model t r a n s l a t e s  changes i n  o t h e r  v a r i a b l e s  t o  ch anges  i n  p r i c e s ,  we 

m ust be c a r e f u l  t o  i n c o r p o r a t e  t h e  c o n s ta n c y  o f  M2 v e l o c i t y  i n t o  th e  

m a n u fa c tu r in g  HLC e q u a t io n .  One way t o  g u a r a n te e  t h a t  t h i s  p r o p e r t y
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h o ld s  i s  t o  ensu re  t h a t  o n ly  excess money g ro w th  can a f f e c t  wages i n  th e  

lo n g  r u n .  C o n s id e r  t h e  e q u a t i o n  o f  e xch a n g e  w r i t t e n  i n  p e rc e n ta g e  

change te rm s :

P + T M + V,

where

P
T
M
V

p e rce n tag e  change i n  p r i c e  l e v e l  
p e rca n tag e  change i n  t r a n s a c t io n s  ( r e a l  g ro w th )  
p e rce n tag e  change i n  money s u p p ly  
pe rcen ta g e  change i n  v e l o c i t y .

The p re s e n t  method f o r  p r e d i c t i n g  th e  p r i c e  l e v e l  ( v i a  p r e d i c t i n g  t h e  

wage l e v e l )  i s :

w h e re  o t h e r  v a r i a b l e s  w i l l  have a ze ro  e f f e c t  on th e  wage le v e l  i n  th e  

long  ru n .  T h is  i s  c o n s is te n t  w i t h  lo n g - r u n  co ns ta ncy  o f  v e l o c i t y .

I f ,  how ever, we w r i t e  th e  s ta n d a rd  P h i l l i p s  e q u a t i o n  a l l o w i n g  f o r  

m onetary  e f f e c t s  and n o n - t r a n s i t o r y  unemployment e f f e c t s :

t h e n  " o t h e r  v a r i a b l e s "  m ust c a n c e l  o u t  w i t h  t h e  unemployment e f f e c t  

(1 /U )  i f  v e l o c i t y  i s  t o  rem ain  c o n s ta n t .  S in c e  t h i s  p ro b le m  i s  n e v e r  

r e a l l y  c o n s id e r e d  i n  s h o r t - t e r m  m o d e ls  o r  i n  e s t im a te s  o f  s h o r t - r u n  

P h i l l i p s  c u r v e s ,  t h e s e  e s t i m a t e s  a r e  u n s u i t a b l e  f o r  l o n g - r u n  

f o r e c a s t i n g .  F o rc in g  th e s e  p r o p e r t ie s  on d a ta  g en e ra te d  from  th e  a c tu a l  

econom y f ro m  1960 t o  1980 r e s u l t s  i n  a d i m i n u t i o n  o f  re g re s s io n  f i t  

r e l a t i v e  t o  th e  s h o r t - r u n  e s t im a te s .  Reasonable long  te rm  f o r e c a s t s  a re  

t h e  o b je c t  o f  t h i s  e x e r c i s e ,  so s h o r t  ru n  c o n s i d e r a t i o n s  o f  f i t  a r e

P = (M -  T) + o th e r  v a r ia b le s

P = (M -  T) + 1 /U  + o th e r  v a r ia b le s
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ig n o re d  when n e c e s s a ry .

To in c o r p o r a te  Labor m arke t t i g h t n e s s  i n  th e  s h o r t  run  b u t  have th e  

e f f e c t  c a n c e l  o u t  i n  t h e  lo n g  ru n ,  th e  f i £ s t „ d i f f e £ e n c e  i n  a tw o -y e a r  

moving average  o f  th e  in v e rs e  o f  th e  unemployment r a te  i s  e n te re d  i n  th e  

e q u a t io n .  S eve ra l v a r ia b le s  o f  t h i s  fo rm  were t r i e d ,  v a ry in g  th e  le n g th  

o f  th e  moving average and th e  k in d  o f  d i f f e r e n c e  t a k e n .  F o r e x a m p le ,  

o n e  a t t e m p t  u s e d  t h e  d i f f e r e n c e  o f  t h e  i n v e r s e  o f  t h e  c u r r e n t  

unemployment r a t e  le s s  a t h r e e - y e a r  moving average o f  th e  in v e rs e  o f  th e  

unemployment r a t e .  None o f  th e  o th e r  t r a n s f o r m a t io n s  o f  t h i s  v a r i a b l e  

e n h a n c e d  t h e  f i t  o f  t h e  r e l a t i o n  o r  w e re  as s i g n i f i c a n t  i n  t h e  

re g re s s io n  as th e  t r a n s fo r m a t io n  chosen.

The e s t im a te d  r e l a t i o n  i s :

MHLC. -  sm* -  p r + = .69ps. - + 1 1 .3 3 T ig h t .
*  *  *  (1 5 .6 6 )  (2 .8 3 )  1

RSQ = .16  D. W. = 1 .11 SEE = 1 .75

T h is  e q u a t io n  im p l i e s  t h a t  wages te n d  t o  i n c o r p o r a t e  a b o u t  70% o f  t h e  

d i f f e r e n c e  b e tw e e n  t h e  a c t u a l  i n f l a t i o n  r a t e  and a t r e n d  r a t e .  Note 

t h a t  t h i s  e f f e c t  w i l l  d is a p p e a r  i n  th e  model i f  t h e r e  a re  no e x o g e n o u s  

p r i c e  s h o c k s  i n  t h e  m o d e l ,  as th e  p r i c e  l e v e l  g ro w th  w i l l  te n d  t o  th e  

r a t e  o f  excess money g ro w th .  Thus ps sh ou ld  approach  0 i f  t h e r e  a re  no 

exogenous p r i c e  shocks . The " t i g h t "  v a r ia b l e  has th e  expec ted  s ig n .  As 

t h e  unemployment r a te  f a l l s ,  th e  in v e rs e  o f  th e  unemployment r a t e  r i s e s  

and p u ts  upward p re s s u re  on wage g ro w th .  Note t h a t  because th e  v a r ia b l e  

used i s  th e  in v e rs e  o f  th e  unemployment r a t e ,  " t i g h t "  becomes l a r g e r  a t
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Lower u n e m p lo ym e n t r a t e s .  T h i s  p r o p e r t y  s h o u ld  h e lp  t o  p re v e n t  th e  

model f ro m  d r i v i n g  i t s e l f  t o  n e g a t i v e  u ne m p lo ym e n t r a t e s  f r o m  much 

h i g h e r  r a t e s ,  h o w e v e r ,  sh o u ld  th e  unemployment r a te  d r i f t  s lo w ly  down, 

n o t  much a d d i t i o n a l  i n f l a t i o n  i s  g e n e ra te d .

To see how much th e  a d d i t i o n  o f  t h i s  r e l a t i o n  h e lp s  i n  p r o d u c in g  a 

m ore  r e a s o n a b le  f o r e c a s t ,  t h e  e n t i r e  m ode l was r e - r u n  w i t h  th e  new 

m a n u fa c tu r in g  HLC e q u a t io n  s u b s t i t u t e d  f o r  t h e  o l d .  The r e s u l t s  a r e  

d i s p l a y e d  i n  T a b le  4 .5  and T a b le  4 . 6 .  T h is  ru n  was f a r  more s u c c e s s fu l  

t h a n  t h e  f i r s t  a t t e m p t  a t  t h e  base  r u n ,  p r o c e e d in g  t o  1991 b e f o r e  

d r i v i n g  t h e  u ne m p lo ym e n t  r a t e  below 0 .  T a b le  4 .5  d is p la y s  r e s u l t s  i n  

t h e  fo rm a t  o f  T a b le  4 . 2 .  T a b le  4 .4  shows lo n g e r  te rm  g r o w th  r a t e s  f o r  

s e l e c t e d  m a c ro e c o n o m ic  s e r ie s  a lo n g  w i t h  1977 t o  1981 g ro w th  r a te s  f o r  

com parison  p u rp o se s .

The im p o r ta n t  f e a t u r e  o f  T a b le  4 .5  t h a t  d i f f e r e n t i a t e s  t h e  o v e r a l l  

r e s u l t s  f r o m  t h o s e  i n  T a b l e  4 . 2  i s  t h e  much f a s t e r  g r o w t h  i n  

m a n u fa c tu r in g  HLC. In  T a b le  4 .5  m a n u fa c tu r in g  HLC i s  g row ing  a t  11.41%  

b e tw e e n  1981 and 1982 w h i le  th e  g row th  r a te  shown i n  T a b le  4 .2  i s  o n ly  

4 .46%  b e w te e n  1981 and 1 9 8 2 .  T h i s  i n c r e a s e  i n  t h e  g r o w th  r a t e  o f  

m a n u f a c t u r i n g  HLC i s  r e f l e c t e d  i n  t h e  d i f f e r e n t  r a te s  o f  p r i c e  le v e l  

g ro w th  (7 .11%  t o  3.26%  i n  T a b le  4 . 2 )  w h ic h  le a d s  t o  h i g h e r  n o m in a l  

i n t e r e s t  r a te s  and le s s  r e a l  g ro w th .  The u l t im a t e  e f f e c t  i s  a r e d u c t io n  

i n  r e a l  in c o m e  g r o w th  and a much " s o f t e r "  e co n o m y . I t  s h o u ld  be 

emphasized t h a t  w h i le  th e  p a t t e r n  o f  t h e  f o r e c a s t  re m a in s  u n c h a n g e d ,  

s in c e  1983 i s  s t i l l  an u n re a so n a b ly  ro s y  y e a r ,  th e  s u b s t i t u t i o n  o f  th e  

new m a n u fa c tu r in g  HLC e q u a t io n  i s  d i r e c t l y  o r  i n d i r e c t l y  r e s p o n s ib le  f o r
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Table 4.5

Selected re s u lts  w ith  re -s p e c if ie d  m anufacturing HLC equation

1982 1983 81-82 82-83 82-86

GNP, b i l l ,  o f  77 $ 2099. 2303. 0 .77 9 .2 8 4 .13
PCE 1343. 1473. 2 .77 9 .22 4 .3 4
R e s id e n t ,  s t r u c t u r e s 7 1 . 102 . 3 .2 2 3 6 .3 6 7 .5 9
N o n - re s id e n t ,  s t r u c t . 83 . 101 . 0 .3 2 19.61 6 .4 7
Equipment i n v e s t . 164 . 197 . - 4 .7 0 17.90 9 .36
In v e n to r y  change 5 . 27 .
E x p o r ts 246 . 235 . -3 .2 7 - 4 .6 6 - 0 .1 8
Im p o r ts 2 33 . 2 61 . 4 .9 4 11.63 4 .95

Comp, pe r man-hour (manu) 11.41 8 .32 8 .56

Labor com p., b i l l  o f  $ 1953. 2283. 9 .7 3 1 5 .5 8 11.97
R e tu rn  t o  c a p i t a l 954 . 1110. 5 .7 4 15 .1 4 11.87
I n d i r e c t  b us .  ta x e s 257 . 292 . 2 .1 5 12.56 10.05

Labor p r o d u c t i v i t y 0 .7 7 1 .8 9 0 .6 5
Sav ings r a t e 8.51 7 .6 6 6 .8 6  *

T re a s u ry  b i l l  r a t e 1 0 .7 8 9 .44 11.15  *
10 y e a r  T re a s .  bonds 11 .73 10.70 10.95 *
AAA bond r a te 13 .15 1 1 .5 9 11 .70  *
4 -6  month comm, paper 10.53 9.53 11.17  *
Mortgage r a te 12 .87 11.76 11.92  *
M2 1987. 2375. 13 .04 17.85 8 .6 9

D is p o s a b le  income p e r -
c a p i t a  (72$) 4690. 5047. 3 .2 9 7 .3 5 2 .63
Unemployment r a te 9 .07 3 .85 3 .9 4  *
GNP d e f l a t o r 7 .11 5.91 7 .6 4

*  in d i c a t e s  average le v e l  o f v a r ia b le o ve r  th e p e r io d

th e  b e t t e r  r e s u l t s  o f  t h i s a t te m p t r e l a t i v e t o  t h e f i r s t  a t t e m p t  a t  a

base ru n .

T u r n i n g  t o  e x a m in e  t h e  t a b l e  o f  l o n g e r  te r m  g r o w th  r a t e s  and 

average  l e v e l s ,  T a b le  4 . 6 ,  we can see a f a i r l y  r e a s o n a b le  f o r e c a s t  f o r  

t h e  s e l e c t e d  v a r i a b l e s .  T he  r a t e  o f  r e a l  GNP g r o w th  m o d e ra te s
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Table 4 .6

Average g row th  r a te s  o r  l e v e l s  f o r  macroeconomic a g g re g a te s  
R e - s p e c i f ie d  m anufact r u in g  HLC e q u a t io n

1977-81 1982-86 1986-90

GNP r e a l 1 .9 4 4 .13 2 .1 3
GNP d e f l a t o r 9 .2 4 7 .6 4 7 .41
M2 8 .64 8 .6 9 8.81
D is p .  I n c .  r e a l  p e r -c a p 1.46 2 .63 0 .7 4
Labor p ro d .  (G N P /jobs) - 0 .6 4 0 .6 5 0 .42
T re a s u ry  b i l l  r a te 9 .7 8 11.15 11 .50
AAA bond r a te 10 .50 11 .70 11.02
Unemployment r a te 6.71 3 .9 4 2.01
Savings r a te 6 .0 2 6 .8 6 5 .3 9

c o n s id e ra b ly  i n  th e  1986-90 p e r io d  r e l a t i v e  t o  th e  1982-86 p e r io d .  T h is  

e a r l i e r  p e r i o d 's  f i g u r e s  a re  h e a v i l y  in f lu e n c e d  by t h e  9.28% g r o w th  i n  

r e a l  GNP f o r  1 9 8 2 - 8 3 .  The o th e r  v a r ia b le  whose 1982-86 average  i s  no t  

i n d i c a t i v e  o f  i t s  fo r e c a s te d  p a th  o v e r  t h e  p e r i o d  i s  t h e  u n e m p lo ym e n t  

r a t e .  E x c lu d in g  1982 from  th e  c a l c u la t i o n  o f  th e  average r e s u l t s  i n  a 

2.67% r a t e .  None o f  th e  o th e r  f i g u r e s  i n  T a b le  4 .6  a re  as in f lu e n c e d  by 

th e  1982 f i g u r e s  o r  t h e  1 9 8 2 -8 3  g r o w th  r a t e .  The r e m a in d e r  o f  t h e  

v a r i a b l e s  shown i n  T a b le  4 .6  show q u i t e  re a so n a b le  lo n g e r  te rm  averages 

o r  average g row th  r a t e s .  High ra te s  o f  i n f l a t i o n  t e n d  t o  keep n o m in a l  

i n t e r e s t  r a te s  h ig h ,  wh ich  s h ou ld  s low g ro w th  i n  th e  i n t e r e s t - s e n s i t i v e  

f i n a l  demand c o m p o n e n ts .  The r a t e  o f  g r o w t h  o f  r e a l  p e r - c a p i t a  

d is p o s a b le  income i s  much lo w e r ove r  th e  1986-90 p e r io d  th a n  th e  1982-86 

o r  t h e  1 9 7 7 -8 1  p e r i o d s .  W h i le  t h i s  s h o u ld  have  had t h e  e f f e c t  o f  

re d u c in g  r e a l  g ro w th ,  th e  d e c l i n e  i n  t h e  a v e ra g e  s a v in g s  r a t e  o f f s e t  

some o f  th e  d e c l in e  i n  income g ro w th  and propped up r e a l  sp e n d in g .  One 

t r o u b l i n g  f a c e t  o f  th e  fo r e c a s t  i s  th e  movement o f  M2 v e l o c i t y .  For th e  

1977-81 p e r io d ,  M2 v e l o c i t y  in c re a s e s  a t  abou t 2.5% p e r  y e a r  w h i l e  f o r
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t h e  1 9 8 2 -8 6  p e r i o d  M2 v e l o c i t y  in c re a s e s  a t  abou t 3.0% p e r  y e a r .  For 

t h e  1 9 8 6 -9 0  p e r i o d ,  v e l o c i t y  i s  s t i l l  i n c r e a s i n g  Cat a b o u t  .7% p e r  

y e a r ) .  These  r e s u l t s  suggest t h a t  th e  m a n u fa c tu r in g  HLC e q u a t io n  does 

n o t g ua ra n te e  a c o n s ta n t  M2 v e l o c i t y .  The m a jo r  p ro b le m  o f  t h e  m ode l 

s t i l l  a p p e a rs  t o  be th e  to o - r o b u s t  economy i n  1983 . I t  s h ou ld  be no ted  

t h a t  once th e  unemployment r a t e  has reached i t s  1983 v a lu e  o f  3 .85% , th e  

rem a inde r o f  th e  f o r e c a s t  manages t o  reduce i t  o n ly  s l i g h t l y .  T h e re  i s  

h o w e v e r ,  sca n t room f o r  any f u r t h e r  r e d u c t io n s  i n  th e  unemployment r a te  

w i th o u t  ca us ing  th e  model t o  b reak  down. T h u s ,  i t  w o u ld  seem t h a t  i f  

t h e  m ode l c o u ld  be made t o  a ch ie v e  a more r e a l i s t i c  1983 f o r e c a s t ,  th e  

r e m a in d e r  o f  t h e  f o r e c a s t  w o u ld  be m ore r e a s o n a b le  f o r  a l l  o t h e r  

v a r i a b l e s .

T h e re  a r e  tw o  ways t o  p ro c e e d  a t  t h i s  p o i n t .  Many f a c t o r s  co u ld  

c a u s e  t h e  t o o - r o b u s t  e c o n o m y  i n  1 9 8 3 ,  o n l y  some o f  w h ic h  a r e  

m a c ro e c o n o m ic .  G iv e n  t h a t  t h e  f i n a l  demand a g g r e g a te s  a r e  sums o f  

f o r e c a s t s  a t  a f a r  more d e t a i l e d  l e v e l ,  i t  i s  u s e f u l  t o  e x a m in e  a l l  o f  

t h e s e  f o r e c a s t s  i n d i v i d u a l l y  t o  make s u r e  t h a t  t h e  p ro b le m  o f  an 

u n re a s o n a b le  1983 f o r e c a s t  i s  n o t  a f u n c t i o n  o f  a h a n d f u l  o f  b a d ly  

s p e c i f i e d  i n d u s t r y  l e v e l  e q u a t i o n s .  On th e  o th e r  hand, s p e c i f y in g  a 

s in g le  macroeconomic e q u a t io n ,  th e  s a v in g s  r a t e  e q u a t i o n ,  has a l r e a d y  

been  s u g g e s te d  and somewhat p roven  as a p o s s ib le  response t o  th e  1983 

f o r e c a s t in g  p ro b le m .

Both o f  th e se  approaches a r e  t a k e n  h e r e ,  as some i n d u s t r y  l e v e l  

e q u a t i o n s  a r e  f i x e d  and t h e  s a v in g s  r a t e  e q u a t io n  i s  r e - s p e c i f i e d  t o  

p ro v id e  a more a u to m a t ic  mechanism f o r  re d u c in g  th e  chance o f  p r o d u c in g

-  152 -



F ix e s  on i n d i v i d u a l  i n d u s t r y  e q u a t io n s  can ta k e  tw o b a s ic  fo rm s .  

An e q u a t io n  can be c o m p le te ly  o v e r - r i d d e n ,  m ean ing  t h a t  t h e  f o r e c a s t  

p a th  f o r  a v a r i a b l e  i s  se t  p r i o r  t o  ru n n in g  th e  m o d e l,  o r  an a d ju s tm e n t  

can be made t o  th e  f o r e c a s t  p a th  d u r in g  th e  ru n n in g  o f  th e  m o d e l .  T h i s  

l a t t e r  f o r m  o f  f i x  i s  t h e  p r e f e r r e d  f o r m ,  s in c e  i t  p r e s e r v e s  t h e  

i n t e r - r e l a t i o n s h i p s  o f  v a r ia b le s  i n  th e  m od e l,  w h i le  t h e  f i r s t  t y p e  o f  

f i x  t u r n s  o f f  t h e s e  r e l a t i o n s .  An a t te m p t  was made t o  keep th e  number 

o f  f i x e s  o f  t h e  f i r s t  t y p e  t o  a m in im u m , i n  o r d e r  t o  p r e s e r v e  t h e  

i n t e g r i t y  o f  t h e  f o r e c a s t i n g  m o d e l .  S e v e ra l  f i x e s  o f  t h i s  t y p e  were 

in c lu d e d  however and th e s e  f i x e s  a re  c o n c e n tra te d  i n  th e  i n d u s t r y  l e v e l  

p r o d u c t i v i t y  e q u a t io n s  and th e  c h a n g e - in - b u s in e s s - in v e n to r ie s  e q u a t io n s .

The  c h a n g e  i n  i n v e n t o r i e s  i n  c o n s t a n t  1977 d o l l a r s  was f i x e d  

o u t r i g h t  f o r  t h e  e n t i r e  f o r e c a s t  h o r i z o n  ( f r o m  198 2  t o  1 9 9 5 )  f o r  

A g r i c u l t u r e ,  f o r e s t r y ,  and f i s h e r y  p ro d u c ts  ( s e c to r  1 ) ,  Food a rd  tc b a c c o  

p r o d u c t s  ( 9 ) ,  O th e r  c h e m ic a l s  ( 1 6 ) ,  Aerospace ( 4 4 ) ,  and M is c e l la n e o u s  

m a n u fa c tu r in g  ( 4 8 ) .  In  th e  case o f  A g r i c u l t u r e ,  f o r e s t r y  and f i s h e r y  

p r o d u c t s ,  t h e  f o r e c a s t  f o r  in v e n to r y  change was c o n s i s t e n t l y  la rg e  and 

n e g a t i v e .  T h i s  p a th  was changed  t o  a s m a l l ,  p o s i t i v e  a m o u n t  o f  

i n v e n to r y  a c c u m u la t io n  ( .1  b i l l i o n  i n  1 9 8 2 ) ,  r i s i n g  s lo w ly  t o  .5  b i l l i o n  

i n  1990 and h e ld  a t  t h a t  l e v e l  th ro u g h  1995. J u s t  th e  o p p o s i te  ca se , 

t o o  much in v e n to r y  a c c u m u la t io n ,  was fo u n d  t o  be t h e  p ro b le m  f o r  t h e  

o t h e r  a b o v e - m e n t io n e d  s e c t o r s .  The case  o f  A e ro s p a c e  p r o d u c t s  i s  

t y p i c a l .  The fo r e c a s t  v a lu e  i n  1983 i s  a p p r o x im a t e l y  t h r e e  t im e s  t h e  

a v e ra g e  o f  i n v e n t o r y  change  o v e r  t h e  1 9 7 7 -8 1  p e r i o d .  The l e v e l  o f

an unreasonable fo re c a s t.
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i n v e n t o r y  change  f o r  t h i s  s e c t o r  re m a in e d  a t  t h i s  v e r y  h ig h  l e v e l  

th ro u g h o u t  th e  f o r e c a s t  and was t h e r e f o r e  se t  exogenous ly  t o  some lo w e r ,  

b u t  s t i l l  p o s i t i v e  l e v e l .

f o r  l a b o r  p r o d u c t i v i t y ,  9 o f  th e  55 s e c to r s  were se t  exogenous ly  

r a t h e r  th a n  r e l y i n g  on th e  e s t im a te d  e q u a t io n s .  For employment s e c t o r s  

C rude  o i l  and n a t u r a l  g a s .  M in in g ,  and C o n s t r u c t io n ,  la b o r  p r o d u c t i v i t y  

was d e c l i n i n g  r a p i d l y  and c o n t in u o u s ly  t h r o u g h o u t  t h e  f o r e c a s t .  T h i s  

p a th  was changed so t h a t  p r o d u c t i v i t y  was a l lo w e d  t o  grow from  th e  1981 

le v e l  a t  a v e ry  m oderate .1% p e r  y e a r .  Fo r t h e  s e c t o r  TV s e t s ,  r a d i o  

and p h o n o g ra p h  e q u ip m e n t  t h e  o p p o s i t e  p ro b le m  ( t o o  r a p i d l y  g ro w in g  

p r o d u c t i v i t y ,  9% a n n u a l  a v e r a g e )  i s  t h e  c a s e .  F o r  t h i s  s e c t o r  

p r o d u c t i v i t y  g row th  was s p e c i f i e d  e xogenou s ly  t o  a r a te  c lo s e  t o  .1% p e r  

y e a r .  G iven  th e  s m a l l  share  o f  t o t a l  employment accoun ted  f o r  by the se  

s e c to r s  ( e x c lu d in g  C o n s t r u c t i o n ) ,  t h e  m a c ro e c o n o m ic  e f f e c t s  o f  t h e s e  

changes i s  v e ry  s l i g h t .

The m a c ro e c o n o m ic  e f f e c t s  o f  f i x i n g  p r o d u c t i v i t y  i n  th e  s e r v ic e  

s e c to r s  a re  q u i t e  p r o fo u n d  h o w e v e r .  T a b le  4 .7  shows t h a t  7 s e c t o r s  

a c c o u n te d  f o r  s l i g h t l y  more th a n  h a l f  o f  t o t a l  employment between 1977 

and 1981, and t h a t  these  shares  a re  q u i t e  c o n s ta n t .
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T a b le  4 .7
P ercen tage  o f  t o t a l  jo b s  accoun ted  f o r  by s e le c te d  employment s e c to rs

1217 1981
W ho lesa le  & R e t a i l  Trade 21.67 21.95
F inance  & Insu ra n ce 3 .9 0 4.01
H o te l s ,  N on -au to  r e p a i r s 3 .25 3 .3 0
B us iness  S e rv ic e s 4 .5 2 5 .4 8
M e d ic a l ,  E d u c a t io n a l ,  NPO 9 .3 0 10 .08
C o n s t r u c t io n 5 .0 0 5 .10
A g r i c u l t u r e 3.51 3 .3 2

T o ta l 5 l 7 l 5 53724

F o r a f i x e d  l e v e l  o f  o u tp u t#  a h ig h e r  r a te  o f  p r o d u c t i v i t y  g row th  

i n  the se  s e c to r s  r e s u l t s  i n  a h ig h e r  unemployment r a t e .  Thus t h e  p a th  

o f  p r o d u c t i v i t y  i n  t h e  s e r v i c e  s e c t o r s  a f f e c t s  th e  unemployment r a te  

c o n s i d e r a b l y  and may be r e s p o n s i b l e  f o r  t h e  " t o o  r o s y "  f o r e c a s t  

d is p la y e d  i n  T a b le s  4 .2  and 4 . 5 .

The f o r e c a s t e d  p a th  o f  p r o d u c t i v i t y  f o r  th e se  s e c to r s  f o r  th e  run  

o f  th e  model whose r e s u l t s  a re  d is p la y e d  i n  T a b le  4 .5  a p p e a r  i n  T a b le  

4 . 8 .  A ls o  shown a r e  th e  average r a te s  o f  p r o d u c t i v i t y  g ro w th  o ve r  two 

h i s t o r i c a l  s u b -p e r io d s  and th e  v a lu e s  a t  w h ich  p r o d u c t i v i t y  g r o w th  was 

f i x e d .
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T a b le  4 .8
S e c to ra l  la b o r  p r o d u c t i v i t y  g row th  r a te s  f o r  s e le c te d  p e r io d s

1955-77 1977-81
- 0 .7
- 0 . 9
- 1 .9 4
- 1 .0 6
- 0 .8 9
- 2 .6 0
-0 .0 3

1981-90
0 .42
0 .5 9

- 0 . 4 8
0.31

- 0 .2 7
- 1 . 9 8

2.21

F ixed  v a lu e
W ho lesa le  & R e t a i l  1 .4 8
F inance  & In su ra n ce  0 .6 3
H o te ls ,  N on-au to  Rep. 0 .5 2
B us iness  S e rv ic e s  0 .5 00 .5 0

0 .31
0 .6 9
4 .3 7

17

Med. & E d u c . ,
C o n s t r u c t io n
A g r i c u l t u r e

NP0 0 .31 .17
.17

The i n t e n t  o f  a p p ly in g  th e  f i x e s  t o  th e  t h r e e  p r o d u c t i v i t y  s e c to r s  i s  t o  

l e t  p r o d u c t i v i t y  g ro w  o n l y  v e r y  s l o w l y  i n  th e  f o r e c a s t  p e r io d  b u t  t o  

e l im in a t e  th e  n e g a t iv e  p r o d u c t i v i t y  g ro w th  fo r e c a s te d  by th e  m ode l.

S eve ra l f i x e s  were a p p l id  t o  d i f f e r e n t  f i n a l  demand c o m p o n e n ts  t o  

a l t e r  t h e i r  v a r i o u s  f o r e c a s t  p a th s .  These f i x e s  c o n s is t  o f  add ing  o r  

s u b t r a c t in g  an amount from  th e  f o r e c a s t  p a th .  The most im p o r ta n t  f i x  i s  

a downward a d ju s tm e n t  t o  th e  fo r e c a s t  p a th  o f  S i n g l e  U n i t  R e s i d e n t i a l  

S t r u c tu r e s  o f  6 b i l l i o n  c o n s ta n t  1977 d o l l a r s .  More m in o r  f i x e s  o f  t h i s  

t y p e  w e re  a p p l i e d  t o  M u l t i - u n i t  r e s i d e n t i a l  s t r u c t u r e s ,  M o b i le  homes, 

H o te ls ,  m o te ls  and d o r m i t o r i e s .  S t o r e s ,  r e s t a u r a n t s  and g a r a g e s ,  and 

M in in g  and o i l  and gas w e l l  d r i l l i n g .

The e f f e c t  on t h e  m ode l o f  t h e  i n t r o d u c t i o n  o f  t h e s e  f i x e s  i s  

i l l u s t r a t e d  i n  T a b le  4 .9  and T a b le  4 . 1 0 .  One im m e d ia t e l y  n o t i c e a b l e  

im p ro v e m e n t  i s  t h a t  t h e  m odel d id  n o t  b reak  down b e fo re  f i n i s h i n g  th e  

f o r e c a s t  i n  1995 . I t  sh ou ld  be noted  t h a t  f o r  t h i s  r u n  t h e  r a t e  o f  M2 

g r o w t h  was f i x e d  a t  8% p e r  y e a r .  The e f f e c t  o f  t h e  f i x e s  was t o  

in c re a s e  t h e  u ne m p lo ym e n t r a t e  by 1 p e r c e n ta g e  p o i n t  i n  1982 and 3 

p e rce n tag e  p o in t s  i n  1983. The average unemployment r a te  f o r  th e  p e r io d
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i s  1 p e r c e n ta g e  p o i n t  h ig h e r -  The r a te  o f  i n f l a t i o n  i s  lo w e r w i t h  th e  

f i x e s ,  p r i m a r i l y  because o f  th e  much lo w e r r a te  o f  M2 g ro w th .  R ea l GNP 

i s  35 b i l l i o n  ( c o n s ta n t  1977 d o l l a r s )  low e r i n  1982 w i t h  th e  a d d i t i o n  o f  

th e  f i x e s .  The r e d u c t io n  i s  a lm os t e q u a l l y  d i s t r i b u t e d  between p e rs o n a l 

c o n s u m p t io n  e x p e n d i t u r e s  (2 0  b i l l i o n  d o l l a r s  lo w e r )  and r e s i d e n t i a l  

S t r u c tu r e s  (15 b i l l i o n  d o l l a r s  lo w e r ) .  T h is  d ro p  i n  r e a l  GNP r e f l e c t s  

t h e  m u l t i p l i e d  e f f e c t  o f  t h e  ch an g e s  made t o  t h e  v a r i o u s  s e c t o r a l  

e x p e n d i tu re  p a th s .  W h ile  th e  e xa c t  f i r s t  y e a r  m u l t i p l i e r  e f f e c t  i s  n o t  

c a l c u l a b l e  b e c a u s e  o f  t h e  a d d i t i o n  o f  t h e  p r o d u c t i v i t y  f i x e s ,  i t  i s  

c l e a r l y  g r e a te r  t h a n  u n i t y ,  s in c e  t h e  n e t  e x o g e n o u s  r e d u c t i o n s  f ro m  

e x p e n d i tu re s  was le s s  th a n  35 b i l l i o n .

The lo n g e r  ru n  v ie w  o f  th e  model r e s u l t s  a re  shown i n  T a b le  4 .1 0 .  

Real GNP g ro w th  i s  f a l l i n g  s l i g h t l y  i n  t h e  1 9 9 0 -9 5  p e r i o d  r e l a t i v e  t o  

t h e  1 9 8 2 -8 6  p e r i o d  and th e  1986-90 p e r io d .  The average i n f l a t i o n  r a te  

moves up i n  t h e  l a s t  p e r i o d ,  p r i m a r i l y  b e ca u se  o f  an i n c r e a s e  i n  

m a u fa c tu r in g  HLC t h a t  b e g in s  i n  1991 . T h is  in c re a s e  i t s e l f  i s  caused by 

an a b ru p t  d e c l in e  i n  th e  unemployment r a te  i n  199 1 , b ro u g h t  on p r i m a r i l y  

by an a r b i t r a r i l y  chosen pa th  f o r  th e  number o f  m u l t i p l e  jo b  h o ld e rs  and 

t h e  c i v i l i a n  l a b o r  f o r c e .  A s h o r t  d i g r e s s i o n  on m ode l s o f tw a r e  i s  

u s e f u l  a t  t h i s  p o i n t ,  b e ca u se  i t  s e r v e s  t o  h i g h l i g h t  t h e  t y p e s  o f  

p ro b le m s  t h a t  f r e q u e n t l y  a r i s e  i n  th e  c o n s t r u c t io n  o f  a computer m ode l.

The s o f tw a re  f o r  th e  f i x  r o u t i n e s  i s  w r i t t e n  so t h a t  t h e  u s e r  may 

e n t e r  as few as tw o  p o in t s  f o r  a p a r t i c u l a r  f o r e c a s t  p a th  and a l lo w  th e  

model s o f tw a re  t o  l i n e a r l y  i n t e r p o l a t e  between th e s e  p o i n t s  t o  p r o v id e  

th e  e n t i r e  f o r e c a s t  p a th .  P ro v id in g  t h r e e  ye a rs  o f  d a ta  (say  1 9 8 1 , 1990
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Table 4 .9

S e le c te d  r e s u l t s  w i t h  r e - s p e c i f i e d  m a n u fa c tu r in g  HLC e q u a t io n
and a d d i t i o n a l  f i x e s

1982 1983 81-82 82-83 82-86

GNP, b i l l ,  o f  77 $ 2064. 2243. -1  .52 8 .35 5 .02
PCE 1326. 1452. 0 .7 9 9 .2 4 5 .3 4
R e s id e n t ,  s t r u c t u r e s 57 . 81. - 1 9 .5 8 3 5 .7 9 10.11
N o n - r e s id e n t ,  s t r u c t . 81 . 90 . -2 .4 3 10.76 7 .0 9
Equipment i n v e s t . 160 . 187 . - 7 .4 5 15.73 11.77
In v e n to r y  change 1 .4 1 5 .8
E x p o r ts 2 47 . 239 . - 3 .0 2 - 3 . 2 9 -0 .0 1
Im p o r ts 2 24 . 249 . 1.01 10.84 6 .3 6

Comp, p e r  man-hour Cmanu) 10 .4 4 5.43 6 .8 4

Labor com p., b i l l  o f  $ 1906. 2160. 7 .3 6 12 .49 10.92
R e tu rn  t o  c a p i t a l 926 . 1044. 2 .8 5 12 .02 11.33
I n d i r e c t  bus .  ta x e s 253 . 280 . .51 10.23 9 .3 8

Labor p r o d u c t i v i t y .23 2 .22 1 .07
Sav ings r a te 8 .7 8 7 .9 8 6 .9 2  *

T re a s u ry  b i l l  r a te 11 .2 9 10.77 1 1 .3 8  *
10 ye a r  T re a s .  bonds 1 1 .7 8 11 .14 10 .45  *
AAA bond r a te 13 .22 11 .8 8 11.26  *
4 -6  month comm, paper 11 .16 10.97 11 .42  *
M ortgage r a te 12.91 12.11 1 1 .4 9  *
M2 1889. 2046. 8 .00 8 .00 8 .00

D is p o s a b le  income p e r -
c a p i t a  (72$) 4636. 4996. 2 .1 4 7 .4 8 3 .42
Unemployment r a te 10.7 6 .8 4 .95  *
GNP d e f l a t o r 6 .93 3 .7 8 5 .8 8

*  in d i c a t e s  average le v e l  o ve r  th e  p e r io d

and 1995 ) a l lo w s  th e  fo r e c a s t  pa th  t o  c o n s is t  o f  two l i n e  segments w i t h  

a k in k  a t  th e  y e a r  s p e c i f i e d  b e tw e e n  t h e  e n d p o in t  y e a r s -  Of c o u rs e  

d e p e n d in g  on t h e  e x a c t  p o i n t s  c h o s e n ,  t h e  tw o l i n e  segments may have 

r a d i c a l l y  d i f f e r e n t  s lo p e s .  T h is  i s  what o c c u r r e d  w i t h  t h e  num ber o f  

m u l t i p l e  j o b  h o l d e r s  and th e  c i v l i a n  la b o r  f o r c e .  W h ile  s e v e ra l  ye a rs  

o f  d a ta  was s p e c i f i e d  up t o  199 0 , o n ly  th e  1995 d a ta  p o in t  was s p e c i f i e d
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Table 4.10

Average g row th  r a te s  o r  l e v e l s  f o r  macroeconomic a g g re g a te s  
f o r  run w i t h  a d d i t i o n a l  f i x e s

1977-81 1982-86 1986-90 1990-95

GNP r e a l 1 .9 4 2 .1 3 2 .26 1 .65
GNP d e f l a t o r 9 .2 4 7.41 5 .55 7 .4 3
M2 8 .64 8 .00 8 .00 8 .00
D is p .  I n c .  r e a l  p e r -c a p 1.46 3 .4 2 1 .37 0 .4 8
Labor p ro d .  (G N P/jobs) - 0 .6 4 1 .07 0 .7 9 0 .6 9
T re a s u ry  b i l l  r a te 9 .7 8 1 1 .3 8 1 0 .6 8 11 .8 9
AAA bond r a t e 10 .50 11.26 10 .22 1 0 .6 8
Unemployment r a te 6 .71 4 .95 2 .6 8 1 .6 2
S av ings r a te 6 .0 2 6 .92 5 .15 3 .9 5

a f t e r  1990 . The e f f e c t  was t o  f o r c e  a b ru p t  changes i n  th e  g ro w th  r a t e s  

f o r  t h e s e  tw o  v a r i a b l e s .  Fo r t h e  num ber o f  m u l t i p l e  jo b  h o ld e rs  th e  

g ro w th  r a te  f o r  1 9 8 9 -9 0  i s  4 .8 % .  The s i m i l a r  f i g u r e  f o r  1 9 9 0 -9 1  i s  

2 .9 % .  F o r t h e  c i v i l i a n  l a b o r  f o r c e  t h e  1989-90 g ro w th  r a te  i s  1 .1% , 

w h ich  a b r u p t l y  changes t o  .8% f o r  th e  199 0 -9 1  p e r i o d .  Of c o u r s e  t h i s  

p ro b le m  can  be e a s i l y  s o lv e d  by c h a n g in g  th e  s o f tw a re  so t h a t  a more 

s o p h is t i c a t e d  i n t e r p o l a t i o n  method i s  used o r  s im p ly  by t a k i n g  g r e a t e r  

c a re  i n  th e  s p e c i f i c a t i o n  o f  exogenous d a ta .  In  t h i s  case th e  1995 d a ta  

p o in t s  f o r  each s e r ie s  were ra is e d  t o  p re v e n t  such an a b ru p t  g ro w th  ra te  

c h a n g e .  I n  r e t r o s p e c t ,  t h i s  p ro b le m  c o u ld  have been e l im in a te d  by a 

more c a r e fu l  s p e c i f i c a t i o n  o f  th e  la b o r  f o r c e  and th e  number o f  m u l t i p l e  

jo b  h o ld e rs  b e fo re  th e  f i r s t  a t te m p t  a t  a base f o r e c a s t .  The p o i n t  o f  

t h e  d i g r e s s i o n  i s  m e r e l y  t o  p o i n t  o u t  a t y p i c a l  k in d  o f  p ro b le m  

e nco u n te re d  i n  m o d e l in g ,  wh ich  r e v e a ls  i t s e l f  o n l y  a f t e r  h a v in g  t a k e n  

some s e e m in g ly  in n o c o u s  a c t i o n .  The e f f e c t  on th e  model o f  th e s e  two 

i n a p p r o p r i a t e l y  s p e c i f i e d  f o r e c a s t  p a th s  was an a b r u p t  1 p e r c e n ta g e  

p o i n t  d e c l i n e  i n  t h e  u n e m p lo y m e n t  r a t e ,  a d e c l i n e  w h ic h  i s  l e s s  

im p o r ta n t  t o  th e  r e s t  o f  th e  model a t  a 6% unemployment r a t e  t h a n  a t  a
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2% unemployment r a t e .

A f i n a l  i n t e r e s t i n g  r e s u l t  shown i n  T a b le  4 .1 0  i s  th e  b e h a v io r  o f  

r e a l ,  p e r - c a p i t a  d i s p o s a b le  in co m e  and t h e  s a v in g s  r a t e .  These  tw o  

v a r i a b l e s  t o g e t h e r  d e t e r m in e  t h e  l a r g e s t  com ponen t o f  f i n a l  demand, 

p e rs o n a l consum ption  e x p e n d i tu r e s .  W h ile  t h e  r a t e  o f  g r o w th  o f  r e a l ,  

p e r - c a p i t a  d is p o s a b le  income s low s c o n s id e r a b ly ,  t h e  s a v in g s  r a t e  d ro p s .  

T h is  c i rc u m s ta n c e  tends  t o  p rop  up p e rs o n a l consum ption  e x p e n d i tu re s  and 

f o r c e  t h e  unemployment r a te  down. Had th e  sa v in g s  r a t e  remained a t  th e  

6.92% average o f  th e  1982-86 p e r io d ,  th e  f o r e c a s t  w o u ld  c e r t a i n l y  have 

shown a lo w e r g ro w th  r a te  f o r  r e a l  GNP and a h ig h e r  average  unemployment 

r a t e .  T h is  c o n c lu s io n  leads  t o  th e  e x a m in ia t io n  o f  th e  d e te rm in a n ts  o f  

r e a l  s a v in g  and a r e - s p e c i f i c a t i o n  o f  th e  sa v in g s  r a t e  e q u a t io n .

T ha t i t  i s  p o s s i b l e  t o  have  t h e  m ode l p ro d u c e  a m ore r e a l i s t i c  

f o r e c a s t  by a r b i t r a r i l y  i n c r e a s i n g  t h e  sa v in g s  r a te  i s  n o t  r e a l l y  i n  

d o u b t .  The o n ly  q u e s t io n  i s  th e  h e ig h t  t o  wh ich  th e  s a v in g s  r a t e  must 

be r a i s e d  t o  a c h ie v e  a re a son a b le  unemployment r a t e .  T a b le  4 .11  shows 

some lo n g  ru n  m a c ro e c o n o m ic  r e s u l t s  o f  a v e r s i o n  o f  t h e  m ode l t h a t  

i n c l u d e s  a l l  o f  t h e  a d ju s tm e n ts  d is c u s s e d  th u s  f a r  p lu s  a sa v in g s  r a t e  

f i x e d  a t  9% from 1982 th ro u g h  1995 . A g la n c e  a t  t h e  t a b l e  r e v e a l s  t h e  

m ost re a s o n a b le  macroeconomic f o r e c a s t  p rocduced so f a r ,  e s p e c ia l l y  th e  

fo r e c a s t  f o r  th e  unemployment r a t e .  The t a b le  i l l u s t r a t e s  th e  id e a  t h a t  

i t  i s  p o s s i b l e  t o  m a n ip u la t e  t h e  s a v in g s  r a t e  and o b t a i n  a b e t t e r  

f o r e c a s t .  I d e a l l y  we sh ou ld  l i k e  t o  e s t im a te  a sa v in g s  o r  sa v in g s  r a te  

f u n c t i o n  t h a t  p ro v id e s  an a u to m a t i c  s t a b i l i z i n g  f o r c e  f o r  t h e  m o d e l ,  

p r e v e n t i n g  th e  model from  p ro d u c in g  a t o o - r o b u s t  r e s u l t  (as  i s  th e  case
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w ith  every run o f the model presented so fa r )  but w h ich  a ls o  keeps th e

model ou t o f  th e  d o ld ru m s .

T a b le  4 .11

Average g row th  r a te s  o r  l e v e l s  f o r  macroeconomic a g g re g a te s  
9% f i x e d  sa v in g s  r a te  ou t  o f  p e rs o n a l  income

1982-86 1986-90 1990-95

GNP r e a l 4 .3 9 1.71 2 .06
GNP d e f l a t o r 4 .7 5 4 .1 8 4 .56
M2 8 .0 0 8 .00 8 .00
D is p .  I n c .  r e a l  p e r -c a p 3 .4 0 1 .0 9 1 .2 0
Labor p ro d .  (G N P/jobs) 1 .07 0 .6 2 0 .6 4
T re a s u ry  b i l l  r a te 9 .6 2 7.41 7 .2 0
AAA bond r a t e 10 .40 . 8 .37 8 .03
Unemployment r a te 6 .9 9 5 .52 4 .0 8
Sav ings  r a te 9 .0 0 9 .0 0 9 .0 0

The f u n c t i o n  s h o u ld  in c lu d e  an i n t e r e s t  r a te  as a p o s i t i v e  d e te rm in a n t  

o f  s a v in g s  o r  t h e  s a v i n g s  r a t e  s i n c e  t h e  p e r s o n a l  c o n s u m p t i o n  

e x p e n d i t u r e  e q u a t i o n s  w e re  e s t i m a t e d  u n d e r  t h e  c o n s t r a i n t  t h a t  no 

consum ption  s e c to r  c o u ld  be p o s i t i v e l y  r e la t e d  t o  i n t e r e s t  r a t e s .  W h ile  

no a t te m p t  i s  made t o  make th e  p o s i t i v e  i n t e r e s t  r a t e  e f f e c t  on s a v in g s  

o r  th e  sa v in g s  r a te  e x a c t l y  ca n ce l th e  n e g a t iv e  e f f e c t  o f  i n t e r e s t  r a te s  

on c o n s u m p t io n ,  i t  i s  im p o r t a n t  t h a t  t h e r e  be a t  le a s t  scire o f f s e t  o f  

th e  i n t e r e s t  r a te  e f f e c t s .

I t  i s  c l e a r  t h a t  s a v in g s  r e l a t i o n  d e s c r i b e d  i n  c h a p t e r  3 i s  

i n c a p a b l e  o f  a c t i n g  as a s t a b i l i z i n g  f o r c e ,  as can  be seen  i n  t h e  

r e s u l t s  r e p o r te d  th u s  f a r .  W h ile  th e  s a v in g s  r a t e  e q u a t i o n  t h a t  i s  a 

s ta n d a rd  p a r t  o f  th e  INFORUM fo r e c a s t in g  model m o s t ly  la c k s  th e  i n t e r e s t  

r a t e  te rm  l o g i c a l l y  r e q u i r e d  by th e  re v is e d  PCE e q u a t io n s ,  i t  a ls o  f a i l s
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t o  p r o v i d e  th e  necessa ry  s t a b i l i z i n g  f u n c t i o n .  T h is  f u n c t i o n ,  shewn i n  

F ig u re  4 . 1 ,  r e l a t e s  t h e  s a v in g s  r a t e  o u t  o f  p e r s o n a l  in com e  t o  t h e  

i n v e r s e  o f  t h e  unemployment r a t e  lagged one and tw o p e r io d s  (1/UNEMP), 

th e  pe rcen tag e  change i n  r e a l ,  p e r - c a p i t a  d is p o s a b le  in co m e  cubed CCPC 

IN C 0 M E ) * * 3 ) ,  t r a n s f e r  payments as a share  o f  d is p o s a b le  income (TRANR), 

new a u to m o b i le  purchases as a share  o f  d i s p o s a b le  in co m e  (AUTO R), and 

t h e  la g g e d  s a v in g s  r a t e .  The tw o  most im p o r ta n t  e x p la n a to ry  v a r ia b le s  

a re  th e  share  o f  d is p o s a b le  income accoun ted  f o r  by new a u to  p u r c h a s e s  

and t h e  cube o f  t h e  p e r c e n ta g e  change i n  r e a l  d is p o s a b le  incom e. The 

im p o r ta n ce  o f  th e  lagged sa v in g s  r a te  te rm  p o in t s  up th e  la rg e  degree  o f  

" i n e r t i a "  i n  t h i s  f u n c t i o n .

T ha t t h i s  f u n c t i o n  i s  u n s u i t a b le  f o r  th e  p re s e n t  m o d e l in g  p u rp o s e  

i s  f a i r l y  a p p a r e n t .  F i r s t ,  as n o te d  b e f o r e ,  t h e  f u n c t i o n  does n o t  

c o n ta in  an i n t e r e s t  r a t e  te rm .  Second, th e  s t a b i l i z i n g  q u a l i t i e s  o f  th e  

e q u a t io n  a re  v e ry  weak, e s p e c ia l l y  g iv e n  th e  h ig h  income e l a s t i c i t y  f o r  

new a u t o m o b i le s  i n  t h e  PCE e q u a t io n s  (see c h a p te r  3 ) .  W i th in  a g iv e n  

y e a r ,  sh ou ld  r e a l  income b e g in  t o  grow to o  q u i c k l y ,  t h e r e  i s  v e ry  l i t t l e  

i n  t h i s  e q u a t i o n  t o  r e t a r d  t h a t  g r o w t h .  W h i l e  t h e  c u b e  o f  t h e  

p e r c e n ta g e  change  i n  r e a l  in co m e  g ro w s  as income g ro w s ,  th e  share  o f  

income accoun ted  f o r  by new c a r  purchases  a ls o  g row s . These tw o  e f f e c t s  

te n d  t o  c a n c e l ,  le a v in g  o n ly  a s m a l l  s t a b i l i z i n g  o r  d e s t a b i l i z i n g  n e t  

e f f e c t ,  depend ing on w h ich  e f f e c t  p redom ina tes  d u r in g  th e  p a r t i c u l a r  run 

o f  t h e  m odel b e in g  e x a m in e d .  Thus i t  i s  l i k e l y  t h a t  s h o u ld  a re a l  

income g row th  s p i r a l  be se t  o f f  as a r e s u l t  o f  some o t h e r  p a r t  o f  t h e  

m o d e l ,  t h i s  p a r t i c u l a r  s a v in g s  r a te  f u n c t i o n  w ou ld  be o f  l i t t l e  h e lp  i n  

damping th e  s p i r a l .
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FIGURE 4 .1
THE SAVINGS RATE (STANDARD INFORUM EQUATION) 

0 6 SEE = 0 .4567  RSQR = 0 .8494  RBARSQR = 0 .7892  
RHO = -0 .0 0 9  DW = 2 .0 1 8  AAPE = 5 .22

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 3.222678 2 .73 0 .479 2 1 .1 4 1 .0000
1/UNEMP(T-1) 7.165356 1 .66 0 .202 8 .2 9 0 .1900
1/UNEMP(T-2) 3 .369045 0 .7 8 0 .095 1 .8 9 0 .1903
PC INC0ME**3 0.012154 5 .45 0 .063 69.06 34.6883
TRANR -6 .0 5 1 2 8 4 -1 .2 7 -0 .1 0 9 4 .8 9 0 .1212
AUTOR -80 .591285 -8 .1 1 -0 .4 2 3 126.07 0.0353
SAVRATCT-1) 0 .688558 5 .75 0 .693 7 5 .2 0 6 .7715
SAVRAT DEPENDENT VARIABLE ---------------------  6 .72921

THE SAVINGS RATE (STANDARD INFORUM EQUATION)

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P ■* * *  *

60 5 .6 0 5 .63 -0 .0 3 *+
61 6 .3 0 5 .80 0.51 + *
62 6 .0 3 5 .7 9 0 .23 + *
63 5.41 5 .2 8 0 .1 3 + *
64 6 .7 2 7 .1 0 - 0 . 3 8 He +
65 7 .0 9 7 .0 9 0.00 +
66 7 .01 7 .1 4 - 0 .1 3 *+
67 8 .10 7 .4 8 0.61 + *
68 7 .0 8 7 .9 5 -0 .8 7 * +
69 6 .3 6 7 .2 9 -0 .9 3 * +
70 8 .0 4 7 .61 0 .42 + *
71 8 .0 8 7 .5 4 0 .5 4 + *
72 6 .5 0 7 .0 2 - 0 .5 2 * +
73 8 .64 8 .14 0 .5 0 +
74 8 .54 8 .16 0 .3 8 + *
75 8.61 7 .9 5 0 .6 6 +
76 6.91 7 .2 6 - 0 .3 4 *  +
77 5 .65 5.83 - 0 .1 8 ★ +
78 5 .22 5 .4 4 - 0 .2 2 * +
79 5 .25 5 .23 0 .02 +
80 5 .56 5.61 - 0 .0 5 *+
81 5 .33 5 .6 8 - 0 .3 5 * +

IS  * IS + IS A-P ■ 
5

*  * 
.000 6 .0 0 0

*  * 
7 .0 0 0  8 .000

1/UNEMP = in v e rs e  o f  th e  unemployment: r a t e
PC INC0ME**3 = cube o f the  p e rcen tage  change i n  r e a l ,  pe r

c a p i ta  d is p o s a b le  income
TRANR share  o f  

payments
d is p o s a b le  income t h a t  i s  t r a n s f e r

AUTOR = share  o f  d is p o s a b le  income 
o f  new a u to s

t h a t  i s  purchases

SAVRAT = sa v in g s r a te  ou t o f  p e rs o n a l income

*
9 .000
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Across  y e a r s ,  however, th e  f u n c t i o n  w o rk s  so t h a t  y e a r s  o f  r a p i d  

g r o w th  (Low u n e m p lo y m e n t ) a r e  im m e d ia te ly  f o l lo w e d  by ye a rs  o f  a h ig h  

s a v in g s  r a t e .  T h i s  h i g h  s a v i n g s  r a t e  h e l p s  t o  L ea d  t o  h i g h e r  

u n e m p lo y m e n t .  W h i le  t h i s  f e a t u r e  i s  r e a s o n a b le ,  i t  does n o th in g  t o  

e l im i n a t e  u n re a so n a b ly  low o r  h ig h  u ne m p lo ym e n t r a t e s  i n  t h e  c u r r e n t  

y e a r .

A ru n  o f  t h e  o v e r a l l  m ode l was made w h ic h  i n c l u d e d  a l l  o f  th e  

a l t e r a t i o n s  d is c u s s e d  th u s  f a r  b u t  w i t h  t h e  a b o v e - d is c u s s e d  s t a n d a r d  

INFORUM s a v i n g s  r a t e  e q u a t i o n  as t h e  s a v in g  r e l a t i o n .  S e le c t e d  

macroeconomic r e s u l t s  from  t h i s  run  a re  p re se n te d  i n  T a b le  4 .1 2 .

T a b le  4 .1 2
S e le c te d  r e s u l t s  u s in g  INFORUM sa v in g s  r a t e  e q u a t io n

1981-82 82-83 83-84 82-86 86-90 90-95

Real GNP 1.17 5 .46 6 .3 4 3 .5 9 2 .0 2 1 .2 8
GNP d e f l a t o r 6 .1 7 4.51 4 .46 5 .3 9 4 .23 4 .86
M2 8 .00 8 .00 8 .00 8 .00 8 .00 8 .00
Real d is p .  i n c . 4 .17 5 .46 4 .17 2 .66 1 .26 0 .65
Labor p ro d . 0 .86 1 .3 4 1 .25 0 .82 0 .6 8 0 .5 4
T re a s .  b i l l s 12 .04 11 .0 9 10 .29 10.47 8 .62 8 .06
AAA bonds 13.40 11.91 10.07 10.80 9 .00 8 .5 9
Unemp. r a te 8.77 6 .7 6 3 .6 8 5 .55 4 .0 8 3 .2 8
Sav ings r a te 7 .1 5 7 .8 6 7 .0 8 7 .3 2 7 .0 3 7.81

From T a b le  4 .1 2  i t  can be seen  t h a t  t h e  u ne m p lo ym e n t  r a t e  f a l l s  

b e lo w  4 rem ains  a t  t h i s  r a t h e r  low le v e l  t h r o u g h to u t  th e  f o r e c a s t .  The 

sa v in g s  r a t e  e q u a t i o n  c o u ld  n o t  p r e v e n t  t h e  u ne m p lo ym e n t  r a t e  f ro m  

f a l l i n g  t o o  q u i c k l y ,  a l t h o u g h  t h e  r a t e  s u b s e q u e n t l y  ro s e  t o  m ore 

re a s o n a b le  l e v e l s  and f i n a l l y  f e l l  t o  a low o f  2.19% i n  1994 .
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To ta k e  th e  p la c e  o f  th e  sa v in g s  f u n c t i o n  d e s c r ib e d  i n  c h a p te r  3 o r  

th e  s ta tn d a r d  INFORUM sa v in g s  r a t e  e q u a t io n ,  and t o  a v o id  th e  n e c e s s i t y  

o f  f i x i n g  th e  sa v in g s  r a te  a t  an a r b i t r a r i l y  h ig h  l e v e l ,  an e q u a t io n  was 

d e v e lo p e d  t h a t  i s  a t  once  much s i m p l e r  t h a n  e i t h e r  o f  t h e  p re v io u s  

s a v in g s  e q u a t i o n s  and m ore s u i t e d  t o  t h e  tw o  r e q u i r e m e n t s  o u t l i n e d  

above . Not s u r p r i s i n g l y ,  th e  f u n c t i o n  does n o t  f i t  as w e l l  as e i t h e r  o f  

t h e  o t h e r  tw o  f u n c t i o n s ,  h o w e v e r ,  as we have s e e n ,  a g o o d -  f i t t i n g  

f u n c t i o n  does no t a u t o m a t i c a l l y  c a r r y  w i th  i t  th e  p r o p e r t i e s  n e c e s s a r y  

t o  " f i t  i n "  c o n s i s t e n t l y  w i t h  t h e  r e s t  o f  t h e  m o d e l .  O n ly  tw o  

ind ep end en t v a r i a b l e s  a r e  used  i n  t h e  s a v in g s  r a t e  f u n c t i o n  and t h e  

f u n c t i o n  i n c l u d e s  a la g g e d  d e p e n d e n t  v a r i a b l e .  The tw o  independen t 

v a r i a b l e s  a r e  a t w o - y e a r  m o v in g  a v e r a g e  o f  t h e  i n v e r s e  o f  t h e  

u n e m p lo y m e n t r a t e  ( U ) ,  and a tw o -y e a r  moving average  o f  th e  4 -6  month 

com m erc ia l paper r a te  (R ) .

S e v e r a l  a t t e m p t s  w e re  made t o  e s t i m a t e  a f u n c t i o n  t h a t  was 

s e n s i t i v e  e n o u g h  t o  t h e  u n e m p lo y m e n t  r a t e  t o  p r o v id e  t h e  needed 

s t a b i l i z i n g  f o r c e .  The f u n c t i o n  f i n a l l y  ch ose n  c o n t a i n s  no i n t e r c e p t  

and was e s t im a te d  s u b je c t  t o  th e  c o n s t r a in t  t h a t  th e  c o e f f i c i e n t  on th e  

lagged  dependent v a r ia b le  co u ld  n o t  be la r g e r  th a n  . 3 .  The f u n c t i o n  i s  

d i s p l a y e d  i n  F ig u re  4 . 2 .  A summary o f  th e  r e s u l t s  o f  ru n n in g  a v e r s io n  

o f  t h e  m ode l c o n t a in g  t h i s  r e - s p e c i f i e d  s a v in g s  r a t e  e q u a t i o n  i s  

p re s e n te d  i n  T a b le  4 .1 3 .

The p a t t e r n  o f  t h e  f o r e c a s t  i s  t h e  same as we have seen b e fo r e ,  

w i t h  r a p id  g row th  o c c u r r in g  i n  th e  1982-93 p e r io d  and c o n t i n u e d  g r o w th  

d u r in g  th e  1983-84 p e r io d .  The d i f f e r e n c e  between th e s e  r e s u l t s  and th e
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Table 4.13

Summary macroeconomic r e s u l t s  f o r  model w i th  r e - s p e c i f i e d  s a v in g s  r a te
Growth r a te s  o r  average  le v e l s

81-82 82-83 83-84 82-86 86-90 90-95

GNP r e a l 1 .2 9 6 .4 9 3 .8 4 3 .4 7 1 .86 1 .84
GNP d e f l a t o r 6 .0 6 4 .3 8 4 .6 3 5 .13 4 .22 4 .4 4
M2 8 .00 8 .00 8 .00 8 .00 8 .00 8 .00
D is p .  I n c .  r e a l  p e r -c a p . 4 .1 9 6 .1 8 2 .6 9 2 .7 0 1 .23 1 .0 2
Labor p ro d .  CGNP/jobs) 0.91 1 .47 0 .79 0 .8 6 0 .6 2 0 .63
T re a s u ry  b i l l  r a te 12 .05 11 .49 9 .85 10.07 7 .9 2 7 .31
AAA bond r a t e 13.41 12 .02 9 .90 10.60 8 .5 9 8 .0 9
Unemployment r a te 8 .6 9 5 .80 4 .75 5 .8 8 4 .87 4 .1 8
Sav ings  r a t e 7 .0 2 7 .2 4 7 .91 7 .6 3 7 .7 7 8 .36
R e s id e n t ia l  s t r .  re a l -1 5 .1 1 27.77 10.42 12 .49 3 .0 0 2 .1 6

o t h e r s  i s  t h a t  t h e  peak w h ich  occu rs  i n  1984 i s  lo w e r i n  t h i s  run  th a n  

i n  any o f  th e  p re v io u s  ru n s .  T h is  i s  th e  r e s u l t  o f  th e  new sa v in g s  r a te  

e q u a t io n .  The h ig h e r  s a v in g s  r a te  i s  o f  course  th e  r e s u l t  Of t h e  r a p i d  

g r o w th  i n  t h e  f i r s t  p l a c e ,  w h ic h  shows t h a t  t h e  new e q u a t io n  indeed  

p e r fo rm s  a s t a b i l i z i n g  f u n c t i o n .  The average unemployment r a t e  f o r  t h e  

1 9 9 0 -9 5  p e r io d  i s  n e a r ly  a f u l l  p e rcen tag e  p o in t  h ig h e r  i n  th e  fo r e c a s t  

usng t h i s  new sa v in g s  e q u a t io n  th a n  i n  th e  fo r e c a s t  u s in g  t h e  s t a n d a r d  

INFORUM sa v in g s  r a te  e q u a t io n .  An i n t e r e s t i n g  p o in t  i s  t h a t  th e  average 

r a t e  o f  g r o w t h  o f  r e a l  GNP i n  t h i s  same p e r i o d  i s  o v e r  a h a l f  a 

p e rce n tag e  p o in t  h ig h e r  w i t h  th e  new sa v in g s  r a te  f u n c t i o n  th a n  w i t h  th e  

INFORUM s a v in g s  r a t e  f u n c t i o n ,  e v e n  i n  t h e  f a c e  o f  t h e  h i g h e r  

unemployment r a t e .  The e f f e c t  o f  th e  new sa v in g s  r a te  e q u a t io n  seems t o  

be t o  smooth th e  path  o f  r e a l  g ro w th ,  s in c e  th e  average r a te  o f  r e a l  GNP 

g ro w th  i s  lo w e r  f o r  th e  1986-90 p e r io d  w i t h  th e  new e q u a t io n .
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FIGURE 4 .2
REGRESSION WITH CONSTRAINED LAG EFFECT AND NO INTERCEPT

2 SEE = 
RHO = 

VARIABLE 
U 
R
SAVRAT(T-1) 
SAVRAT

0.9931 RSQR = 0 .0514  RBARSQ = -0 .0 4 8 5  
0 .3723 DW = 1 .255 AAPE = 11 .13  

REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL 
17.746902 7 .4  8 0 .487  94.97 

0.215707 3 .2 3  0 .1 9 9  23.31 
0.300017 303 .95  0 .2 9 9  6697.23  

DEPENDENT VARIABLE ---------------------

SAVINGS RATE

MEAN
0 .1 8 88
6 .3 509
6.8622
6.87882

REGRESSION WITH CONSTRAINED LAG EFFECT AND NO INTERCEPT SAVINGS RATE

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P *  * *

60 5 .5 9 5 .9 4 - 0 .3 6  *  +
61 6 .2 9 5 .3 4 0 .9 5 + *
62 6 .0 2 5 .4 8 0 .5 4  + *
63 5 .40 5.71 - 0 . 3 1 *  +
64 6 .7 0 5 .72 0 .9 8  + *
65 7 .0 8 6 .6 0 0 .47 + *
66 7 .0 0 7 .5 0 - 0 .5 0 ★
67 8 .0 8 7 .9 0 0 .1 8
68 7 .0 7 8.42 -1 .35 *
69 6 .3 6 8 .6 4 - 2 . 2 8 *
70 8 .02 7 .9 0 0 .1 2
71 8.07 7 .0 6 1 .00 +
72 6 .4 9 6 .5 6 -0 .0 7 *+
73 8 .64 6 .7 6 1 .8 8 +
74 8.53 7 .9 5 0 .5 8
75 8 .60 6 .9 4 1 .66 +
76 6.91 6 .0 4 0 .8 6  + ★
77 5 .9 4 5 .67 0 .26  + *
78 6 .0 6 5 .9 9 0 .07  +*
79 5 .86 6 .8 7 -1 .0 1  * +
80 6 .03 7 .0 3 -1 .0 1  * +
81 6 .61 7 .1 3 -0 .5 3 *  +

IS * IS + IS A-P *  * *

U

R

SAVRAT

+ *  
*

*

7 .4 4 5
two p e r io d  moving average o f  th e  in v e rs e  o f  th e  
unemployment r a te
two p e r io d  moving average  o f  th e  4 -6  month
com m erc ia l paper r a te
sa v in gs  r a t e  ou t o f  p e rs o n a l  income

*

8 .148
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T h i s  v e r s i o n  o f  th e  m ode l,  w i t h  th e  f i x e s  d e s c r ib e d  above , th e  new 

m a n u fa c tu r in g  HLC e q u a t io n  and th e  re v is e d  s a v in g s  r a te  e q u a t i o n ,  fo rm s  

t h e  b a s i s  f o r  t h e  base  m odel f ro m  w h ic h  a l t e r n a t i v e  s c e n a r io s  can be 

ru n .  Two f u r t h e r  is s u e s  o f  le s s e r  im p o r ta nce  w i l l  be a d d re s s e d  b e f o r e  

d e c l a r i n g  t h e  base  ru n  c o m p le t e .  These  i s s u e s  a r e  t h e  s i z e  o f  th e  

c u r r e n t  d o l l a r  m erchand ise  t r a d e  ba lan ce  and th e  e f f e c t  o f  t h e  c h a n g in g  

i n s t i t u t i o n a l  e n v i r o n m e n t  on t h e  " d i s i n t e r m e d i a t i o n "  v a r ia b le s  wh ich  

e n te r  th e  c o n s t r u c t io n  e q u a t io n s .

One f e a t u r e  o f  th e  fo r e c a s t  w h ich  has no t y e t  been d is c u s s e d  i n  th e  

q u e s t  f o r  a r e a s o n a b le  f o r e c a s t  i s  t h e  c u r r e n t  d o l l a r  m e r c h a n d is e  

b a l a n c e .  Each fo r e c a s t  p re s e n te d  th u s  f a r  has a ls o  produced a f o r e c a s t  

o f  th e  t r a d e  b a la n c e .  The c u r r e n t  d o l l a r  m erchand ise  t r a d e  b a la n c e  f o r  

t h e  l a t e s t  r u n  o f  t h e  m ode l i s  p r e s e n t e d  i n  T a b le  4 . 1 4 ,  w h ic h  a ls o  

d is p la y s  some o th e r  v a r ia b le s  f o r  com par ison  p u rp o se s .

T a b le  4 .1 4  
C u rre n t  d o l l a r  m erchand ise  t r a d e  ba lance  

w i t h  s e le c te d  macroeconomic s e r ie s

1982-86 1986-90 1990-95

Trade b a lance  (cu  $) -7 7 .9 5 -1 3 0 .1 5 -1 5 8 .4 6
Merch. e x p o r ts  (co  $) 1 .22 2.81 3.51
Merch. im p o r ts  (co  $) 4 .0 0 2 .1 5 2 .53
M erch. e x p o r ts  d e f l a t o r 4 .6 8 3 .71 4 .27
M erch. im p o r ts  d e f l a t o r 4 .25 3 .8 8 4 .4 5
GNP r e a l 3 .57 1 .86 1 .84
Unemployment r a te 5 .8 8 4 .87 4 .1 8
Exchange r a te  s c a le r 1 .0 0 1 .0 0 1 .0 0

1982
Trade b a lan ce  as share  
o f  K e rch ,  e x p o r ts  24 .00

1986

3 8 .0 0

1990

3 7 .0 0

1995

2 9 .0 0



The t a b l e  p o i n t s  o u t  t h a t  t h e  c u r r e n t  d o l l a r  t r a d e  b a l a n c e  

c o n t i n u a l l y  w o rs e n s  as t h e  f o r e c a s t  p ro c e e d s ,  b u t  t h a t  as a share  o f  

c u r r e n t  d o l l a r  m erchand ise  e x p o r ts  th e  b a la n c e  a t  f i r s t  i n c r e a s e s  b u t  

t h e n  d e c l i n e s  to w a r d  th e  1982 s h a re .  I t  i s  an i n t e r e s t i n g  e x e r c is e  t o  

t r y  t o  reduce th e  la rg e  c u r r e n t  d o l l a r  d e f i c i t  and o b s e r v e  t h e  e f f e c t s  

o f  th e  e f f o r t  on th e  r e s t  o f  th e  m ode l.

One way t o  re d u c e  t h e  t r a d e  d e f i c i t  i s  t o  s low  th e  r a te  o f  g row th  

o f  th e  d o m e s t ic  economy. By s lo w in g  th e  economy, th e  demand f o r  im p o r ts  

f a l l s  and g iv e n  t h a t  e x p o r ts  a re  p a r t i a l l y  d r iv e n  by e x o g e n o u s  f o r e i g n  

demands and p a r t i a l l y  by t h e  e x o g e n o u s  r e l a t i v e  f o r e i g n  t o  d om es t ic  

p r i c e s ,  th e  t r a d e  d e f i c i t  sh ou ld  become s m a l le r .

A no the r way t o  reduce th e  t r a d e  d e f i c i t  w o u ld  be t o  d e c r e a s e  t h e  

v a lu e  o f  th e  d o l l a r  r e l a t i v e  t o  o th e r  c u r r e n c ie s .  By d o ing  t h i s ,  im p o r t  

demand i s  reduced and e x p o r t  demand i s  in c re a s e d  by making im p o r t s  more 

exp e n s ive  t o  d om e s t ic  consumers and e x p o r ts  le s s  e x p e n s ive  t o  co nsu m e rs  

a b r o a d .  W h e th e r  t h i s  m e thod  w i l l  a c t u a l l y  re d u c e  th e  t r a d e  d e f i c i t  

depends on th e  e x te n t  t o  w h ich  th e  d e c l i n e  i n  r e a l  i m p o r t s  i s  g r e a t e r  

t h a n  t h e  r i s e  i n  p r i c e s  and w h e th e r  th e  in c re a s e  i n  r e a l  e x p o r ts  more 

th a n  o f f s e t s  t h e  r e l a t i v e  d e c l in e  i n  th e  p r i c e  o f  e x p o r t s .  Two ru n s  o f  

t h e  m odel were made v a ry in g  th e  e x te n t  t o  w h ich  th e  v a lu e  o f  th e  d o l l a r  

d e c l in e s  r e l a t i v e  t o  a l l  o th e r  c u r r e n c ie s .  The r e s u l t s  a re  r e p o r t e d  i n  

T a b le  4 . 1 5 .  What th e se  r e s u l t s  p o in t  ou t  i s  t h a t  th e  a t te m p t  t o  reduce 

th e  ba lan ce  o f  m erchand ise  t r a d e  d e f i c i t  by a l t e r i n g  t h e  v a lu e  o f  t h e  

d o l l a r  makes t h e  economy s t r o n g e r  and reduces  th e  unemployment r a t e .  

E s s e n t i a l l y  we see th e  phenomenon o f  in c o m p a t ib le  dom es t ic  economy g o a ls
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Table 4.15

Exchange r a te  s c a le r  runs 
Growth r a te s  o r  average le v e l s

H ig h e r  exchange r a te  s c a le r

1982- 86 1986 -90 1990-95

Trade b a lan ce -7 6 .9 9 -105 .31 -7 7 .0 2
E x p o r ts ,  r e a l 2 .2 5 4 .1 8 4 .85
Im p o r ts ,  r e a l 3 .61 1 .3 8 1 .86
M erch. e x p o r ts  d e f l a t o r 4.61 4.21 4 .7 2
Merch. im p o r ts  d e f l a t o r 4 .9 9 5 .0 8 5 .5 4
Real GNP 3 .7 5 1 .93 1 .96
Unemployment r a te 5 .7 4 4 .3 8 3 .4 8
Exchange r a te  s c a le r 1 .07 1.11 1 .17

1982 1986 1990
Trade b a lance  as 
sh a re  o f  merch. e x p o r ts 24 .6 7 35.47 20 .99

Lower exchange r a te  s c a le r

1982-86 1986-90 1990-95

Trade ba lance -7 6 .9 9 -1 0 4 .2 8 -9 3 .7 6
E x p o r ts ,  r e a l 2 .25 3 .8 7 3 .7 4
Im p o r ts ,  r e a l 3 .61 1 .60 2 .2 2
Merch. e x p o r ts  d e f l a t o r 4 .61 4.11 4 .42
Merch. im p o r ts  d e f l a t o r 4 .9 9 4 .43 4 .5 4
Real GNP 3 .7 5 1.91 1 .8 9
Unemployment r a te 5 .7 4 4.41 3 .7 0
Exchange r a t e  s c a le r 1 .07 1 .10 1 .1 0

1982 1986 1990 T
Trade ba lan ce  as 
share  o f  merch. e x p o r ts 24 .67 35.56 21 .22

I

and b a lance  o f  t r a d e  g o a ls ,  g iv e n  th e  e x o g e n e i ty  o f  r e l a t i v e  f o r e i g n  t o  

d o m e s t ic  p r i c e s  and exchange r a t e s .  I t  sh ou ld  be no ted  t h a t  th e  r a te  o f  

g r o w th  o f  M2 was f i x e d  a t  8% p e r  y e a r  f o r  b o th  s c e n a r io s .  T h is  had th e  

e f f e c t  o f  k e e p in g  t h e  i n f l a t i o n  r a t e s  o f  t h e  t w o  m o d e ls  n e a r l y  

i d e n t i c a l .  W i th  t h e s e  r e s u l t s  i n  m in d , t h a t  th e  t r a d e  b a lan ce  can be
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im proved  w i t h  t h e  r e s u l t  o f  o n l y  f a s t e r  r e a l  g r o w t h ,  a fu n d a m e n ta l  

p r o p e r t y  o f  th e  model i s  r e v e a le d .  T h is  p r o p e r t y  i s  o f  c o u rs e ,  t h a t  th e  

s u p p ly  c o n s t r a i n t s  i n  t h e  m odel a re  v e ry  weak o r  n o n - e x i s t e n t .  Thus, 

la rg e  in c re a s e s  i n  r e a l  demand a re  m o s t ly  met w i t h  i n c r e a s e s  i n  s u p p ly  

and a v e r y  s m a l l  in c re a s e  i n  p r i c e s ,  . re ga rd le ss  o f,  t h e r i n i t i a l  p o s i t i o n  

o f  t h e model o r  ecopojny. Such a p r o p e r t y  i s  p r o b a b l y  a bad one i n  a 

s h o r t  te rm  m o d e l,  where c a p a c i t y  i s  n e a r ly  f i x e d .  In  a long  te rm  m ode l,  

how ever, i t  i s  le s s  t ro u b le s o m e .

A f i n a l  p o i n t  w h ic h  must be d is c u s s e d  because o f  i t s  im p l i c a t i o n s  

f o r  p o s s ib le  f o r e c a s t  s c e n a r io s  i s  th e  change i n  f i n a n c i a l  i n s t i t u t i o n s  

w h ic h  e f f e c t i v e l y  e l im in a t e  R e g u la t io n  Q, and th e  mandated R e g u la t io n  Q 

p h a s e o u t  o v e r  t h e  1 9 8 0 -8 6  p e r i o d .  I n  t h e  m id d le  o f  1 9 7 8 ,  t h r i f t  

i n s t i t u t i o n s  w e re  a u t h o r i z e d  t o  is s u e  money m arket c e r t i f i c a t e s  wh ich  

p a id  o n e -q u a r te r  o f  a pe rcen tag e  p o in t  more th a n  th e  p r e v a i l i n g  T re a s u ry  

b i l l  r a t e .  T h is  accoun t was c re a te d  t o  p e r m i t  f i n a n c i a l  i n s t i t u t i o n s  

w h ich  p r i m a r i l y  l e n t  f o r  hous ing  purposes  t o  a t t r a c t  d e p o s i t o r s ,  th e re b y  

a v o i d i n g  th e  d i s in t e r m e d ia t i o n  e f f e c t  o f  h ig h  s h o r t  te rm  i n t e r e s t  r a te s  

combined w i t h  i n t e r e s t  r a t e  c e i l i n g s .  W h ile  th e  r e g u la t io n s  c o n c e r n in g  

t h i s  a c c o u n t  w e re  changed  i n  M a rc h ,  1979  so t h a t  t h e  q u a r t e r  p o in t  

advantage  was d i s - a l l o w e d ,  th e  p receden t f o r  r e l a x i n g  R e g u la t i o n  Q had 

been  s e t .  The D e p o s i to ry  I n s t i t u t i o n  D e re g u la t io n  and M onetary  C o n tro l  

A c t  o f  1980 a l lo w e d  f o r  a g r a d u a l  6 y e a r  p h a s e o u t  o f  R e g u l a t i o n  Q 

i n t e r e s t  c e i l i n g s  and t h e  G arn  -  S t .  Germain D e p o s i to ry  I n s t i t u t i o n s  

Act o f  1982 a u th o r iz e d  t h r i f t  i n s t i t u t i o n s  t o  i s s u e  a d e p o s i t  a c c o u n t  

c o m p e t i t i v e  w i t h  money market m u tua l fund  s h a re s ,  wh ich  have no i n t e r e s t  

r a t e  c e i l i n g s .
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T h e s e  d e v e l o p m e n t s  h a v e  p r o f o u n d  i m p l i c a t i o n s  f o r  m o d e l in g  

c o n s t r u c t i o n  b e h a v i o r .  I n  t h e  S in g le  u n i t  r e s i d e n t i a l  s t r u c t u r e s  

e q u a t i o n ,  t h e  m ost im p o r t a n t  f i n a n c i a l  v a r i a b l e  i s  t h e  d i f f e r e n c e  

between th e  lo n g - te rm  i n t e r e s t  r a t e  and a s h o r t - te r m  r a t e ,  wh ich  p ro x ie s  

f o r  t h e  d i s i n t e r m e d i a t i o n  e f f e c t .  To t h e  e x t e n t  t h a t  t h e  r a t e  

d i f f e r e n t i a l  no l o n g e r  s i g n a l s  m assive  d e p o s i t  s h i f t s ,  th e  use o f  th e  

r a t e  d i f f e r e n c e  w i l l  r e s u l t  i n  p o o r  f o r e c a s t s  f o r  t h e  v e r y  im p o r t a n t  

h o u s in g  s e c t o r .  A t te m p ts  t o  i n c o r p o r a t e  t h e  e f f e c t  o f  th e  chang ing 

i n s t i t u t i o n a l  e nv ironm en t i n t o  th e  e s t im a t io n  f o r  t h i s  e q u a t i o n  p ro v e d  

f r u i t l e s s .  The a t te m p t  to o k  th e  fo rm  o f  add ing  s lo p e  a n d /o r  i n t e r c e p t  

dummies t o  th e  e q u a t io n .  I t  was d e c id e d  t o  impose some a r b i t r a r y  f i x  on 

t h e  e q u a t i o n  f o r e c a s t  t o  p r o v i d e  f o r  t h i s  e n v i r o n m e n t  c h a n g e .  

E s s e n t i a l l y  t h e  f i x  a l l o w s  t h e  r a te  d i f f e r e n t i a l  t o  have o n ly  h a l f  as 

much e f f e c t  i n  th e  fo r e c a s t  p e r io d  as i n  th e  e s t im a t io n  p e r io d .  T h is  i s  

done by w e ig h t in g  th e  fo r e c a s te d  r a t e  d i f f e r e n t i a l  and th e  a v e ra g e  r a t e  

d i f f e r e n t i a l  o v e r  t h e  e s t i m a t i o n  p e r i o d  ( e x c l u d i n g  " c r e d i t  c ru n c h "  

p e r io d s )  e q u a l l y .

A l g e b r a i c a l l y ,  th e  f i x  i s  s p e c i f i e d  i n  te rm  o f  th e  w e ig h ts  so t h a t  

t h e  fo r e c a s te d  r a te  d i f f e r e n t i a l  i s  th e  sum o f  two p a r t s :

R a t d i f  = DIFSCL *  (RAAA -  RCP) + (1-DIFSCL) *  .8

where

R a t d i f  = r a te  d i f f e r e n t i a l  v a r i a b le  used by th e  c o n s t r u c t io n  
e q u a t io n s

RAAA = AAA ra te d  c o rp o ra te  bonds 
RCP = 4 -6  month com m erc ia l paper r a te  
DIFSCL = w e ig h t  on r a te  d i f f e r e n c e  

1 .0  i n  e s t im a t io n  p e r io d  
.75  i n  1982 
.50  a f t e r  1983
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An a rg u m e n t can be made t h a t  DIFSCL s h ou ld  be z e ro  i n  th e  f o r e c a s t  

y e a r s ,  s in c e  th e  d i s in t e r m e d ia t i o n  e f f e c t  sh ou ld  be c o m p le te ly  absen t by 

v i r t u e  o f  th e  new e n v iro n m e n t .  The s iz e  o f  th e  f u t u r e  d i s i n t e r m e d ia t i o n  

e f f e c t  r e a l l y  depends on t h e  e x t e n t  t o  w h ic h  f i n a n c i a l  i n s t i t u t i o n s  

w h ic h  p r i m a r i l y  le n d  f o r  long te rm  purposes (m ortgages) a re  w i l l i n g  t o  

compete f o r  s h o r t  te rm  l i a b i l i t i e s  t o  f i n a n c e  t h e i r  lo n g  te r m  a s s e t s .  

One p o s s i b l e  r e s u l t  o f  t h e  l o n g - t e r m - a s s e t - s h o r t - t e r m - l i a b i I i t y  

c o m b in a t io n  i s  an "e a rn in g s  c ru n c h "  w h ich  has l a t e l y  been  o b s e rv e d  i n  

t h e  t h r i f t  i n d u s t r y .  I f  t h r i f t  i n s t i t u t i o n s  w ish  t o  a v o id  an " e a rn in g s  

c r u n c h " ,  t h e y  may n o t  com pete  as a c t i v e l y  i n  t h e  s h o r t  ru n  d e p o s i t  

m a r k e t  a n d  some fu n d s  may f l o w  f ro m  t h r i f t  i n s t i t u t i o n s  t o  o t h e r  

f i n a n c i a l  i n s t i t u t i o n s .  T h is  may p re s e rv e  some c r e d i t  f l o w  e f f e c t  (n o  

lo n g e r  d i s i n t e r m e d i a t i o n ) .  To a l lo w  f o r  t h i s  p o s s i b i l i t y ,  DIFSCL i s  se t  

t o  .5  ove r  th e  fo r e c a s t  h o r iz o n .

Two ru n s  o f  t h e  m ode l w ere  made t o  e x a m in e  t h e  e f f e c t s  o f  t h e  

im p o s i t i o n  o f  t h i s  scheme t o  dea l w i t h  t h e  new f i n a n c i a l  e n v i r o n m e n t .  

One ru n  o f  t h e  m odel was made w i t h  DIFSCL s e t  t o  1 .0  th ro u g h o u t  th e  

f o r e c a s t  (no change i n  f i n a n c i a l  e n v i ro n m e n t)  and an endogenous M2. The 

s e con d  ru n  u ses  t h e  DIFSCL p a t t e r n  o u t l i n e d  a bove  and a l s o  has an 

endogenous M2. The r e s u l t s  f o r  some s e le c te d  macroeconomic v a r i a b l e  a re  

s h o w n  i n  T a b le  4 . 1 6 .  These  tw o  ru n s  a r e  n o t  v e r y  d i f f e r e n t ,  each  

showing th e  same p a t t e r n s  o f  r e a l  g row th  and n e a r ly  i d e n t i c a l  l o n g - t e r m  

i n f l a t i o n  r a t e s .  The lo n g - te rm  g row th  r a te s  f o r  r e s i d e n t i a l  s t r u c t u r e s ,  

w h ic h  s h o u ld  be t h e  component most d i r e c t l y  a f f e c t e d  by th e  im p o s i t io n
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Table 4.16

Summary r e s u l t s  w i t h  new sa v in g s  e q u a t io n  and d i s in t e r m e d ia t i o n  s c a le r
Growth ra te s  o r  average  le v e ls

DIFSCL s e t  t o  .75  i n  1983 , .5 a f t e r  1983

81-82 82-83 83-84 82-86 86-90 90-95

GNP r e a l 1 .5 4 6 .57 2 .9 9 3 .51 1 .90 2 .17
GNP d e f l a t o r 6 .4 2 5 .62 5 .62 5 .4 4 4 .1 0 4 .4 8
M2 12.46 13.56 3 .2 8 7 .6 2 6.51 6 .6 6
D is p .  I n c .  r e a l  p e r -c a p . 4 .2 0 5.81 1 .7 2 2 .55 1 .2 8 1.01
Labor p ro d .  (G N P /jobs) 0 .97 1 .46 0 .6 9 0 .86 0 .6 2 0 .6 3
T re a s u ry  b i l l  r a te 10.97 9 .4 9 9 .50 9 .27 7 .3 4 6 .6 2
AAA bond r a te 13.07 11.35 9.82 1 0 .3 9 8 .2 2 7 .71
Unemployment r a te 8 .52 5 .53 5.21 6.01 4 .8 4 4 .1 9
S av ings r a te 6.91 6 .9 6 7 .4 9 7 .2 7 7.51 8 .13
R e s id e n t ia l  s t r .  r e a l -1 2 .5 6 32 .1 5 8 .7 9 12 .65 3 .0 9 1 .93

DIFSCL s e t  t o  0 f o r  e n t i re  f o r e c a s t

81-82 82-83 83-84 82-86 86-90 90-95

GNP r e a l 1 .85 6 .5 0 2 .83 3 .47 1 .87 1 .80
GNP d e f l a t o r 6 .3 4 5 .52 5 .6 9 5 .45 4 .1 0 4 .4 8
M2 12.85 13.12 3 .1 4 7 .5 7 6 .4 4 6 .6 9
D is p .  I n c .  r e a l  p e r -c a p . 4.71 5.71 1 .5 8 2 .5 2 1 .2 4 1 .0 4
Labor p ro d .  (G N P/jobs) 1 .03 1.41 0 .66 0 .8 4 0.61 0 .6 2
T re a s u ry  b i l l  r a te 10.93 9.56 9 .47 9 .1 8 7 .3 2 6 .5 7
AAA bond r a te 13.06 11.34 9.81 10 .39 8.21 7 .7 0
Unemployment r a te 8 .2 8 5.31 5 .13 5.85 4 .76 4 .12
Sav ings r a te 6 .9 4 7 .0 6 7 .6 3 7 .3 6 7 .61 8 .24
R e s id e n t ia l  s t r .  r e a l -1 1 .5 6 34 .07 8 .13 12 .2 8 3 .2 4 1 .9 6

o f  t h i s  d i s in t e r m e d ia t i o n  s c a le r ,  a re  v i r u t a l l y  i d e n t i c a l .  The f i r s t  

tw o  f o r e c a s t  y e a rs  show g ro w th  r a te s  f o r  t h i s  component t h a t  d i f f e r  by 1 

a n d  2 p e r c e n t a g e  p o i n t s  r e s p e c t i v e l y .  The p o i n t  o f  a d d in g  t h e  

d i s in t e r m e d ia t i o n  s c a le r  was n o t  so much t o  change th e  f o r e c a s t  r e s u l t s  

h o w e v e r ,  as  much as i t  was t o  p r e v e n t  t h e  f o r e c a s t i n g  m ode l f ro m  

d u p l i c a t i n g  h i s t o r i c a l  c r e d i t  c ru n c h  e f f e c t s  i n  a f o r e c a s t  when t h e  

economy has changed t o  p re v e n t  such o c c u r re n c e s .
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I n  sum m ary , f i v e  m a jo r  changes were made t o  th e  model d e s c r ib e d  i n  

c h a p te r  3 ,  a s id e  from  th e  a d d i t i o n  o f  th e  m onetary  s e c t o r  s u b -m o d e l  i n  

c h a p te r  2 .

1 ) R e d i r e c t i n g  t h e  excess o f  th e  t o t a l  r e t u r n  t o  c a p i t a l  e q u a t io n  
o v e r  th e  sum o f  th e  component p ie c e s  o n ly  t o  c o rp o r a te  p r o f i t s  and 
away from p r o p r i e t o r s '  income and n e t  i n t e r e s t  payments.

2 ) R e - s p e c i f y i n g  and r e - e s t im a t in g  th e  m a n u fa c tu r in g  HLC e q u a t io n .

3) R e -s p e c i fy in g  and r e - e s t im a t in g  th e  s a v in g s  r a t e  e q u a t io n .

4) A p p ly in g  some in d u s t r y  s p e c i f i c  f i x e s  t o  c o n s t r u c t i o n ,  i n v e n to r y  
change and la b o r  p r o d u c t i v i t y .

5) C re a t in g  a v a r ia b le  t o  a l lo w  f o r  th e  r e l a x a t i o n  o f  R e g u la t io n  Q.

The r e s u l t s  o t  th e  base run  a re  summarized i n  tw o  t a b l e s .  T a b le  4 .1 7  

p r o v i d e s  summary m a c ro e c o n o m ic  r e s u l t s  f o r  th e  run  f o r  1981 and 1995. 

T a b le  4 .1 8  p ro v id e s  l e v e ls  and g ro w th  r a te s  f o r  o u tp u ts  a t  th e  78 s e c to r  

l e v e l .  B e to re  c o n c lu d in g  t h i s  c h a p te r ,  i t  i s  u s e fu l  t o  b r i e f l y  e x a m in e  

th e  v a r io u s  components o f  th e  f o r e c a s t .

The m a c ro e c o n o m ic  r e s u l t s  ot t h e  base  ru n  a re  q u i t e  o p t i m i s t i c .  

The unemployment w h ich  peaks i n  1982 a t  8 .59% , r a p i d l y  d e c l in e s  t o  5.55% 

i n  1983 and th e n  s lo w ly  d e c l in e s  t o  j u s t  under 4% by 1995. The re c o v e ry  

i n  1983 i s  le d  by r e s i d e n t i a l  s t r u c t u r e s  and equ ipm ent in v e s tm e n t .  Even 

PCE, how ever, shows a h e a l th y  i n c r e a s e  a t  6.8% b e tw e e n  1 9 8 2 - 8 3 .  The 

s e c t o r s  w h ich  show g r e a te s t  g ro w th  i n  te rm s  o f  employment a re  B u s in e s s ,  

r e p a i r s  and o th e r  s e r v ic e s ,  W ho lesa le  and r e t a i l  t r a d e  and D u ra b le  goods 

m a n u fa c tu r in g ,  each showing above 6.5% g r o w th  f o r  t h e  1 9 8 2 -8 3  p e r i o d .
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F o r  t h e  1 9 8 2 -8 6  p e r i o d ,  r e a l  GNP g r o w th  i s  o v e r  3.5% p e r  y e a r  and 

p r i v a t e  s e c to r  jo b s  a re  in c r e a s in g  a t  an average  nea r 3% p e r  y e a r .

O ver t h e  l o n g e r  r u n ,  f ro m  1 9 8 6 - 9 5 ,  r e a l  GNP g r o w s  a t  a m o re  

m oderate  2.7% p e r  y e a r  r a t e ,  w h i le  p r i v a t e  s e c to r  jo b s  in c re a s e  a t  1.63% 

p e r  y e a r .  Equipment in v e s tm e n t ,  r e s i d e n t i a l  s t r u c t u r e s  and e x p o r ts  a re  

t h e  t h r e e  f a s t e s t  g row ing  GNP components. E m p loym en t s e c t o r s  s h o w in g  

f a s t e r  t h a n  a v e r a g e  g r o w th  a r e  c o n c e n t r a t e d  i n  t h e  s e r v ic e  s e c to r s :  

T ra d e ,  M e d ic in e  and e d u c a t io n ,  and B u s in e s s ,  r e p a i r  and o th e r  s e r v i c e s .

F o r  m o n e ta ry  v a r i a b l e s ,  i n t e r e s t  r a te s  d e c l in e  by about o n e - t h i r d  

f rom  t h e i r  1981 peaks i n  1982 and c o n t in u e  t o  d e c l in e  s l i g h t l y  t o  1 9 8 9 .  

A f t e r  r e v e r s i n g  t h i s  d e c l i n e  i n  1 9 9 0 ,  i n t e r e s t  r a te s  c o n t in u e  a s low 

d e c l in e  u n t i l  199 5 . The d e c l i n e  i n  i n t e r e s t  r a t e s  i s  p r i m a r i l y  t h e  

r e s u l t  o f  s l i g h t l y  m o d e r a t in g  i n f l a t i o n  r a t e s .  I n f l a t i o n  m oderates 

u n t i l  th e  1989-90 p e r io d ,  w h ic h  i s  f u l l y  one p e r c e n ta g e  p o i n t  h i g h e r  

t h a n  t h e  1 9 8 8 -8 9  i n f l a t i o n  r a t e .  T h is  s p u r t  i s  due t o  a s p u r t  i n  M2 

g ro w th  i n  1988-89  p e r io d .  The average r a t e  o f  M2 g r o w th  i s  7 .68%  f o r  

t h e  1 9 8 2 -8 6  p e r i o d  and 8.04% f o r  th e  1986-95 p e r io d .  The norr-borrowed 

m onetary  base grows a t  8% p e r  y e a r  f o  th e  e n t i r e  f o r e c a s t .

The p a t t e r n  o f  i n d u s t r y  o u t p u t  g r o w th  o v e r  t h e  1 9 8 2 -8 6  p e r i o d  

r e f l e c t s  t h e  s o u r c e s  o f  t h e  r e c o v e r y .  Two p a r t i c u l a r l y  f a s t  g ro w in g  

o u t p u t  s e c t o r s  a r e  Lum ber and S to n e ,  c l a y  a n d  g l a s s ,  w h ic h  s e l l  

a p p r o x im a t e l y  o n e - h a l f  and o n e - t h i r d  o f  t h e i r  o u t p u t s  r e s p e c t i v e l y  

d i r e c t l y  t o  c o n s t r u c t io n .  The o u tp u ts  f o r  th e  N o n - e l e c t r i c a l  m a c h in e ry  

s e c t o r s  ( 2 9 - 3 7 ) ,  a r e  h e a v i l y  used  by t h e  f i n a l  demand com ponen t
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equ ipm ent in v e s tm e n t  and as a consequence, grow q u i t e  q u i c k l y  o v e r  t h e  

1 9 8 2 -8 6  p e r i o d  (6 .0 8 % ) .  The o u tp u t  o f  th e  M otor v e h i c le  i n d u s t r y  (43) 

grows v e ry  q u i c k l y  o v e r  th e  1 9 8 2 -8 6  p e r i o d ,  o w in g  t o  a r e s u r g e n c e  i n  

c o n s u m e r  p u r c h a s e s  o f  new a u t o m o b i l e s  and t r u c k s  and e q u ip m e n t  

in v e s tm e n t ,  each f i n a l  demand component p u r c h a s in g  a b o u t  o n e - t h i r d  o f  

t o t a l  m o to r  v e h i c l e  o u t p u t .  P a r t i c u l a r l y  f a s t  g ro w in g  s e r v ic e  s e c to r  

o u tp u ts  a r e  B u s in e s s  s e r v i c e s  and  M o v ie s  and a m u sem e n ts .  B u s in e s s  

s e r v i c e s ,  i n  c o n t r a s t  t o  m ost o t h e r  s e r v i c e  s e c to r  i n d u s t r i e s ,  s e l l s  

most o f  i t s  o u tp u t  as an in p u t  t o  make o t h e r  p r o d u c t s .  T h us  t h e  f a s t  

g r o w th  i n  t h i s  s e c t o r  i s  b a s i c a l l y  due t o  r a p id  g ro w th  i n  t h e  e n t i r e  

economy, in c lu d in g  equ ipm ent in v e s tm e n t  and c o n s t r u c t io n  s p e n d in g .  The 

o u t p u t  o t  th e  Movies and amusements i n d u s t r y ,  i n  c o n t r a s t ,  i s  purchased 

m o s t ly  by consumers d i r e c t l y ,  so th e  f a s t  o u t p u t  g r o w th  i s  due t o  t h e  

q u ic k  re c o v e ry  f o r  PCE e x p e n d i tu re s  f o r  Movies and amusements.

Fo r t h e  1986-95 p e r io d ,  th e  r a te s  o f  o u tp u t  g ro w th  a re  s m a l le r  and 

show le s s  v a r i a t i o n  among s e c to r s .  T h is  i s  a r e t  l e c t i o n  o f  t h e  abse n ce  

o f  a l a r g e  r e c o v e r y  o r  d e c l i n e .  N o n - e l e c t r i c a l  m a c h in e r y  ( 2 9 - 3 7 ) ,  

E l e c t r i c a l  m ac ine ry  (3 8 -4 2 )  and M otor v e h i c l e s  a l l  show c o m p a r a t i v e l y  

f a s t  g r o w th  f o r  t h e  1986-95 p e r io d .  These r a te s  p r i m a r i l y  r e f l e c t  th e  

p a th  o f  equ ipm ent in v e s tm e n t  and i n  th e  case o f  M o to r  v e h i c l e s ,  s t r o n g  

g r o w th  i n  p e r s o n a l  c o n s u m p t io n  e x p e n d i t u r e s  on new a u to s  and t r u c k s .  

The two f a s t e s t  g row ing  s e r v ic e  s e c to r s  a re  a g a in  B us iness  s e r v i c e s  and 

Movies and amusements.
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Cgnclusign

The purpose o f  t h i s  c h a p te r  was t o  o u t l i n e  th e  s t e p s  n e c e s s a r y  t o  

o b ta in  a re a so n a b le  base f o r e c a s t .  Many p a r t i a l  run have been p re se n te d  

a lo n g  w i t h  m ore d e t a i l e d  r e s u l t s  o f  t h e  base  r u n .  I n  t h e  n e x t  two 

c h a p te rs  s e v e ra l  a l t e r n a t i v e  s c e n a r io s  a r e  p r e s e n te d  i n  an a t t e m p t  t o  

a s c e r t a i n  t h e  p r o p e r t i e s  o f  t h e  m ode l s u b j e c t  t o  m o n e ta ry  p o l i c y  

changes.
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ENDNOTES

1 -  See P e r ry  -C1>.

2 .  Examples o f  the se  e q u a t io n s  can be fou n d  i n  P e r ry  -C1> and 
S c h u l tz e  <2>.
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BASE RUN TABLE 4. 1. EXOGENOUS ASSUMPTIONS

1981 1982 1983 1984 1989 1986
— ' —— ■ - —

ENEROV PRICE INDEXES
Oo«iiklc cruda oil U/kbl) 30.62 28. 07 29.90 31.70 34. 10 36.60
Foreign cruda oil (t/bbl) 39.26 32. 80 29. 91 31.71 34. 11 36.61

DEHOORAPHIC ASSUMPTIONS 

Civilian Labor Fere* (million*) 108.67 110. 20 112.22 114.23 116.29 117.60

Population* total (in Billion*) 229.87 231. 89 234.02 236. 21 238.40 240.60
0-9 gaara 17.09 IT. 73 18.36 18.90 19.31 19.98
6-19 gaara 34. 19 33. 81 33.64 33. 99 33. 99 33.61
16-20 ytari 20. 48 19.84 19.20 18.67 18.39 18.42
21-30 geara 41. 36 41. 76 42.01 42. 11 41.96 41.99
31-40 yian XI. 21 34. 28 39.10 36. 18 37.37 38.67
41-90 gear* 23. 92 23. 99 24.89 39.96 26.20 26.79
91-69 gaara 33. 92 33. 94 33.92 33.79 33.97 33.43
Over 69 gaara 26. 10 26. 90 26.99 27. 49 28.09 28.97

Houaaholda 82.37 83. 70 89.44 86.97 88.91 90.04

23 20 23. 93 23.47 23.60 23.73 23.B7

419. 61 417. 99 427.97 437.28 449. 47 460.48
Federal 199.76 198. 71 163.64 167.88 174.99 182.10

Defen*a 104. 48 113. 16 119.88 129. 46 131.09 136.64
Compensation of employees 43.08 43. 76 44.44 49. 13 49. 81 46.49
8trwcturaa 3.22 2. 29 2.28 2.32 2.39 2.39
Oth ar 99. 19 67. 19 73.19 78.02 82.89 87.76

Non-dafenaa 91.28 49. 99 43.76 42. 41 43.94 49.47
21.37 20. 29 19.87 19.87 20.39 20.92

Btructuraa 9. 99 9. 39 9.40 9.40 9.91 9.62
. Other 24. 37 19. 86 18.90 17. 19 IB. 04 IB.93

Stata and local 299. 89 299. 24 264.32 269.40 274. 48 278.38
Education 106. 39 106. 17 106. 92 106.87 107.22 107.99

80. 83 81. 38 81.92 82.46 83.00 83.99
8tructuroa 9. 00 8. 91 8.93 8. 99 8.98 9.09
Oth ar 16. 92 19. 88 19.67 19. 49 19.24 19.36

Otbar 193. SO193. 07 197.80 162. 93 167. 26 170.38
68. 46 69.00 69. 94 70.09 70.63 71.17

Btructuraa 29.83 26. 19 26.64 27. 13 27. 62 28.07
Othar 99.21 97.'92 61.62 69. 32 69. 01 71.14

honatarg variablaa
Implicit raaarva raqa. on HI 0. 94 1. 23 1.21 1. 19 1. 18 1.16
Non-borrowed monetary baaa 163. 90 177. 12 191.87 207. 89 229. 16 243.91
Raal diacount rata 2. 90 2. 90 2.90 2. 90 2. 90 2.90

Marginal corporate tai rata 0. 46 0. 46 0.46 0. 46 0.46 0.46



BASE RIM TABLE 4 .1 . EXOGENOUS ASSUMPTIONS
SUMMARY OP EXPONENTIAL ANNUAL MOUTH RATES

ENEROY PRICE INDEXES
81- 83 83- 83 83- 84 84- 89 89- B6 83- 86

Domitic crudo oil (*/bbl) -8. 70 4. 97 7.19 7.30 7.08 6. 63
Foreign crude oil (l/bbl) 

DEMOGRAPHIC ASSUMPTIONS
-7.83 -10. 97 7.19 7.30 7.08 a. 79

Civilian Labor Forea (million*) 1. 40 1. 81 1.78 1. 79 1. 19 1.62
Population, total (in Millions) 0. 86 O. 93 0.93 0. 92 0.93 0.93

0-9 |iari 3-67 3. 49 3.90 3. 19 1.40 8. 48
6-19 {(art “1. 13 -0. 91 -0.37 -0.00 0. 19 -0. 19
16-20 ««ar« -3. 19 -3. SB -3. BO -I. 91 0. 17 -1.89
21-30 years 0. 97 0. 99 0.34 -0. 36 -0.97 -0. 12
31-40 «oart 3. 17 a. 36 3.03 3. 34 3.43 3.01
41-90 years 1. 96 3. 92 3.83 8. 47 3. 09 2. 72
91-69 years 0. 06 -0. 06 -0.38 -0.69 -0.41 -0. 38
Over 69 goars 1. 94 1.68 1.84 3. 16 1. 89 1.88

Households 1.89 1.B1 1.7B 1.79 1.72 1.77
X of household haads apod 29-39 0. 97 0. 97 0.97 0. 96 O. 96 0. 96
Oovornaont Purchases (77*) 0. 96 2. 37 3.19 2. 79 a. 42 3.48

Fodtral 1.87 3.06 2.99 4. 19 3.98 3.44
Oafonso 7. 98 9. 77 4. 99 4.36 4. 17 4. 71

I. 97 1. 99 1.93 1. 90 1.48 1.91
Structures 1. 90 1. 90 1.90 1. 90 1. 90 1. 90
Oth or 13. 63 8. 96 6.44 6.09 9. 71 6. 69

Non-defense -11. 89 -3. 99 -3.14 3. 94 3. 43 -0.04
Compensation of employees -9. 14 -3. 13 0.00 8. 61 2. 99 0.76
Btructuros -3.78 0. 03 0.09 3. 06 a. 03 1.04
Other -30. 46 -7. 06 -7.61 9. 06 4. 81 -1.20

Stato and local -0.33 1. 94 1.90 1.87 1.41 1.78
Education -0. 17 0. 33 0.33 0.33 0.73 0.43

0. 67 0. 66 0.66 0.66 0. 69 0.66
Btructuros -0.98 0. 33 0.34 0.39 1.30 0. 4B
Oth or -3. 94 -1. 39 -1.38 -1.40 0.81 -0.83

Other -0.28 a 04 3.99 8.87 1.89 2. 68
0. 79 0. 78 0.78 0.77 0.77 0.78

Btructuros 1-34 1.84 1.83 1.81 1.62 1.77
Otbor 

Monetary variables
-3. 20 6. SO 9.83 9. 90 3.03 9. 14

Implicit rosorva reqs. on HI -63. 33 -1. 49 -1.47 -1.49 -1. 91 -1.48
Non—borrowed monetary base 
Real dlsc aunt rate

8.00 8. 00 8.00 8. 00 8.00 B. 00

Marginal corporate ta« rat*



1
8
3

BASE RIM

1906
ENERQY PRICE INDEXES
Domitic crudi til <*/bbl> 36.60
Foreign crude oil <*/bbl) 36.61

DEMOGRAPHIC ASSUMPTIONS

Civilian Labor Fore* {million*) 117.60
Population* total <ln Millions) 240.60

0-9 yiari 19. 98
6-19 years 33. 61
16-20 v»n IB. 42
21-30 years 41. 99
31-40 years 38-67
41-90 years 26. 79
91-69 ytari 33. 43
Over 69 years 28. 97

Hovitkoltfi * 90. 04

X ot household heeds aged 29-39 23.87
I Government Purchases <77*) 460.48

Federal 103. 10
Dtfmii 136.64

Coaptnution o f employees 46. 49
Structures 2.39
Other 67.76

Noirdtftmt 49.47
Compensation o t employees 20.92
Structures 9.62
Otk«r 18.93

8tate and local 278. 38
Education 107.99

Compensation of employees 83.99
Structural 9.09
Oth or 19.36

Other 170.38
Compensation o t employees 71. 17
Structures 28.07
Other 71. 14

Monetary variables
Implicit rasarvo rsqs. on HI 1. 16
Non-borrowad monetary bass 243. 91
Raal discount rata 2.90

Marginal corporate taa rat* O. 46

TABLE 4. 1. EX0QEN0U8 ASSUMPTIONS

1987 1988 1989 1990 1991 1992 1993 1994 1999

38. 90 41.26 43. 63 49.99 48.89 91. 79 94.69 97. 99 60. 49
38. 91 41.28 43.64 46. 01 48.91 91.81 94.71 97. 61 60. 92

118. 99 180.30 121. 69 123.00 124. 40 129. 80 127.20 128.60 130.00

242. 80 244.90 247.00 249. 10 291. 10 293.00 294.98 296. 61 298. 30
19. 76 19.88 19. 93 19.94 19. B9 19. 79 19.61 19.46 19. 24
34. 11 34.83 39.70 36.92 37.41 38. 24 38.93 39.98 39. 99
18. 23 17.94 17. 94 17. 12 16. 97 16. 40 16.90 16.84 17. 29
40. 90 40.19 39. 47 38.90 38. 39 37. 99 36.99 39.72 39. 06
39.07 39.73 40.39 41.09 41.63 42.03 42.72 42.37 42. 20
28. 34 29.99 30.74 31.89 33.03 34.09 34.84 39.94 37. 10
33. 29 33.16 33. 10 33.07 33. 21 33. 94 34.18 34. 79 39.24
29. 19 29.69 30. 13 30,62 31.01 31.34 3i.61 31.91 32. 20

91. 98 93.11 94.69 96. 18 97.72 99.29 100.79 102.32 103. 86

24. 00 23.70 23.40 23. 10 22.80 22. 90 22.20 21.90 21. 60

470. 70 479.23 487. 76 496.28 904. 66 913. 03 921.41 929. 78 938. 16
188.43 193.06 197. 70 202.33 206.86 211.39 219.92 220. 49 224.99
141.44 144.94 147. 64 190. 79 193. 89 196. 96 160.06 163. 16 166. 27
46. 39 46.29 46. 19 46.08 49.98 49. 88 49.78 49. 68 49. 97
2. 42 2.46 2. 90 2.94 2. 97 2.61 2.69 2. 69 2. 73
92. 62 99. 79 98. 96 102. 13 109. 30 108. 46 111.63 114.80 117. 96
47. 00 48.92 90.09 91.98 93.01 94. 43 99.86 97.29 98. 72
21.44 21.97 22. 49 2a 02 23. 99 24.07 24.60 29. 12 29. 69
9.74 9.89 9.97 6.09 6.20 6. 31 6.43 6. 99 6. 66
19. 82 20.70 21. 99 22. 47 2a 26 24. 09 24.83 29.62 26. 40
282. 27 286. 17 290.06 293.96 297.80 301.64 309.49 309.33 313. 17
108. 77 109.94 110. 32 111.09 112.07 113. 09 114.02 119.00 119 . 98
84. 09 84.63 89. 17 89.72 86.26 86. 80 87.34 87. B9 88. 43
9. 20 9.31 9.42 9.93 9.68 9. 84 10.00 10. 19 10. 31
19. 48 19.61 19.73 19.89 16. 13 16.41 16.68 16. 96 17. 24
173. 91 176.63 179. 79 182.87 189. 73 188. 60 191.46 194. 33 197. 20
71. 72 72.26 72.80 73.34 73.96 74. 97 79. IB 79. 79 76. 40
28. 93 29.00 29. 46 29.94 30. 41 30. 89 31.37 31.86 32. 36
73. 26 79.37 77. 48 79: 98 81. 37 83. 14 84.91 86. 68 88. 44

1. 14 1.12 1. 11 1.09 1. 07 1.09 1.04 1. 02 1. 00
264. 23 286.23 310. 07 339.90 363.88 394.18 427. 01 462. 98 901. 10
2. 90 2.90 2.90 2. 90 2. 90 2. 90 2.90 2. 90 2. 90

0. 46 0. 46 0. 46 0. 46 0. 46 0. 46 0.46 0: 46 0. 46
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BASE RUN

86- 87

ENEROY PRICE INDEXES
Domestic crude oil <*/bbI) 6.09
Foreign crude oil <*/bbl) 6.09

DEMOGRAPHIC ASSUMPTIONS

Civilian Labor Force (ailliona) 1. 14

Population! total (in Billion*) 0.91
0-5 yeara 0. 93
6-19 years 1. 46
16-20 (lari -1.02
21-30 yeara -1. S9
31-40 (tan 1. 02
41-90 vian 9. 79
91-69 yian -0. 96
Over 69 yeara 1.99

I Household* 1.69

X of household heads aged 29-39 0.96

Government Purchases <77il 2.20
Fadaral 3.42

Oof ana a 3.49
Compensation of eaployeea -0.22
Structuraa 1.90
Oth ar 9. 40

Non-dafanaa 3.31
Coapanaatlon of eaployeea 2.48
Structural 2.01
Oth ar 4. 98

Btata and local 1.39
Education 0.71

Coapanaatlon of eaployeea 0.69
Btructuraa 1.20
Other 0.79

Othar 1.81
Coapanaatlon of eaployeea 0.76
8tructurea 1.62
Oth ar 2. 94

Monetary variable*
Implicit reserve raqa. on Ml -1.94
Non-borrowed aonetary base 8. 00 
Real discount rata

TABLE 4. 1. EX00EN0U8 A8BUHPTI0N8
SUMMARY OF EXPONENTIAL ANNUAL OROUTH RATE8

87- 88 88- 89 89- 90 90- 91 91- 92 92- 93 93- 94 94- 99 86- 99
------- —— ————— ----- ------ -----— -------

9. 91 9.98 9.28 6. 11 9.76 9. 49 9.17 4.91 9. 98
9. *1 9.98 9.28 6. 11 9.76 9.49 9.17 4. 91 9. 98

1. 13 1.12 1. 10 1. 13 1. 12 1. 11 1.09 1.08 1. 11
0. 86 0.89 0.89 0.80 0.79 0. 78 0.64 0.66 0. 79 >
0. 99 0.29 0.07 -0. 29 -0. 92 -0.90 -0.78 -1. 13 -0. 19
2. 10 2.46 2.26 2.41 2.21 1.77 1.66 1.04 1.93
-1. 62 -2.26 -2. 40 -3.26 -1.09 0. 99 2.09 2.41 -O. 73 1
-1. 84 -1.71 -1.46 -1.42 -2. 10 -2.60 -2.41 -1.86 -1.89
1.66 1.64 1.62 1.41 0.96 1.62 -0.83 -0.39 0.97
4. 20 3.94 3.66 3. 92 3. 17 2. 18 3.10 3. 18 3. 63 •
-0. 26 -0.19 -0. 10 0. 43 1.00 1.89 1.76 1.29 0. 99
1.72 1.60 1.60 1.27 1.07 0.84 0. 99 0. 91 1. 33 )
1.66 1.63 1.61 1. 98 1. 96 1. 93 1.91 1.49 1. 99
-1.26 -1.27 -1.29 -1.31 -1. 32 -1.34 ,-1.36 -1.38 -1. 11 )

1.80 • 1.76 1.73 1.67 1.69 1.62 1.99 1. 97 1.73
2. 43 2.37 2. 32 2. 21 2. 17 2. 12 2.08 2.03 2. 39 )
2. 17 2.12 2.08 2.04 2.00 1.96 1.92 1.88 2. 18
-0. 22 -0.22 -0.22 -0.22 -0.22 -0. 22 -0.22 -0.22 -0. 22
1. 90 1.90 1. 90 1. 90 1. 90 1. 90 1.90 1. 90 1. 90 i
3. 36 3.29 3. 19 3. 09 2.96 2.88 2. BO 2. 72 3. 29
3. 20 3.10 3. 01 2.73 2. 66 2; 99 2.92 2. 46 2. 84
2. 42 2.37 2.31 2.26 2. 21 2. 16 2.12 2. 07 2.27 )
1.99 1.97 1. 99 1.89 1.83 1.82 1.80 1. 79 1.89
4. 38 4.19 4.02 3. 49 3.33 3.22 3.11 3. 01 3. 70
1. 37 1.39 1.33 1. 30 1.28 1. 27 1.29 1.23 1. 31 )
0. 71 0.70 0.70 0.88 0.87 0. 86 0.89 0. 89 0. 79
0. 64 0.64 0.63 0.63 0. 63 0.62 0.62 0. 62 0. 63
1.20 1.19 1. 19 1.61 1. 99 1. 98 1.96 1. 99 1.41 )
0.78 0.77 0.76 1.76 1.72 1.68 1.69 1.62 1. 28
1.78 1.79 1.72 1: 96 1. 93 1. 91 1.49 1.46 1. 62
0. 79 0. 79 0. 74 0.83 0.82 0. 82 0.B1 0.80 0. 79 )
1.61 1.60 1.60 1. 96 1. 96 1. 99 1.99 1. 94 1. 98
2.84 2. 76 2.68 2.22 2. 16 2. 11 2.06 2. 01 2. 42

J

-1. 96 -1.99 -1. 61 -1.64 -1. 67 -1.69 -1.72 -1.79 -1. 64
8. 00 8.00 8. 00 8.00 8.00 8.00 8.00 8.00 8. 00

)



BASE RUN TABLE 4. 17. SUMMARY OF RESULTS

Broil National Product* (cu. •)

Labor compensation
Indirect kuiinm tain
Return to capital 

Nat interest 
Corporate profits 
Proprietor Income

Oroas National Product Deflator

Hourly labor comp, index (manuf. )

Labor productivity (0NP/J0B8)

Financial variable*
Treasury bill rate 
Treasury bonds • 10 year 
AAA Corporate bond rata 
Commercial paper rata 
Mortgage rate 
M2 (billions of current*! 
Non-borrowed rassrva base 
Ratio of M2 to nominal ONP 
Savings rata

Gross National Product <77*1 
Personal Consumption 
Residential structures 
Non-T»sidential structures 
Producers' durable equipment 
Inventory change 
Eaports 
Imports

Other variables
Disp. income per capita <1972*) 
Return to capital scalar 
Foreign demand scaler 
Trade balance (cu. •> 
Merchandise eaports (cu. *) 
Merchandise imparts (cu. *) 
Exchange rata scalar

Unemployment rate

Civilian jobs (millions)
Private sector jobs

Agric* Mining* Structures 
Durable goods manufacturing 
Non-durable goods mfg 
Transp*Communic*Uti1itles 
Trade
Finance*Insurance*Real Estate 
Medicine & Education 
Domestic servants 
Dusiness«Reoair>Oth services

1981 1982 1983 1984 1989 1986

2984. 433228. 803649.403976. 924299. 194626. 36

1771. 40 
291. 76 
900. 07 
249. 49 
249.06 
147.38

1992. 91 
298. 68 
990. 63 
261. 41 
277. 97 
199. 09

2219. 39 
287. 94 
1072.17 
278. 40 
348.89 
183.41

2414. 87 
307. 19 
1176. 16 
296. 90 
402. 39 
203. 74

2612. 40 
327.24 
1276. 77 
319.77 
433.72 
224. 43

2814. 46 
349. 60 
1374. 94 
336. 29 
498.76 
246. 01

1. 99 2. 12 2.29 2. 38 2. 91 2.64

144. 40 160. 83 172. 69 183. 03 192. 94 204.09

20. 10 20. 30 20.60 20.74 20.88 21.01

14. 76 10. 97 9.44 9. 90 8. 40 7.97
. 13.91 11. 66 10.33 B. 76 8. 30 8. 09
14. 17 13. 07 11.34 9. 80 9.03 8. 71
14. 76 10. 72 9.97 9.83 8. 97 8. 31
14. 17 12. 62 11.49 10.04 9. 46 9.20

1743. 791972. 612262.782337.022487. 972682.23
163. 90 177. 12 191.87 207. 89 229. 16 243. 91
0. 98 0. 61 0.62 0. 99 0. 98 0. 98
6. 42 6. 90 6.94 7. 46 7. 99 7. 39

2099. 232126. 102271.932340. 932396. 742448. 79
1313. 091378. 201479.87 1908. 21 1941.441981. 42
68.86 60. 70 83.89 91.62 94. 84 lOO. 89
82. 83 86. 18 91.01 94. 13 97. 92 97.34
172. 33 169. 31 187.36 200. 79 213. 13 222. 90
9. 39 4. 74 19.24 19. 76 16. 36 16.42

294. 48 246. 91 236.98 244. 87 249. 92 241. 49
221. 38 233. 92 249.96 299. 79 261. 97 271. 7B

4937. 614729. 719019.379101. 999169. 319243. 73
1. 00 1. 00 1.00 1. 00 1.00 1. DO
1. 00 1. 00 1.00 1. 00 1.00 1.00

218. 89 213. B7 230.19 291. 28 266. 43 272. 63
261. 71 269. 78 296.77 321. 72 393. 31 386. 91
1. 00 1. 00 1.00 1. 00 1. 00 1. 00

7. 71 8. 99 9. 99 9. 23 9. 46 9. 33
104. 22 104. 74 110.29 112. 86 114.80 116. 93
88. 01 88. 44 93.86 96. 29 • 98. 06 99. 62
9. 99 9. 77 10.49 10. 69 10. 89 10. 96
12. 20 11. 90 12.63 12. 92 13. 17 13. 27
8. 13 8. 00 8. 12 8. 17 8. 09 8. OO
9. 43 9. 38 9.62 9. 66 9. 69 9. 69
22. 88 23. 47 29. SO 26. 03 26. 62 27.22
9. 88 9. 99 6.37 6. 99 6. 70 6. 02
10. 91 10. 53 11.10 11. 33 11. 60 11. 92
1. 88 1. B6 1.84 1. 82 1. 80 1. 79
11. 16 11. 55 12. 55 13. 09 13. 55 13. 9B



Gross National Product* (cu. I)

Labor compensation
Indirect business taies
Return to capital 

Nat interest 
Corporate profits 
Proprietor incoiae

Cross National Product Deflator

Hourly labor comp. lndei (manuf. )

Labor productivity <GNP/JOBS)

Financial variables 
Treasury bill rate 
Treasury bonds • 10 year 
AAA Corporate bond rate 
Commercial paper rate 
Mortgage rate 
Ha (billions of current*) 
Non-borrowed reserve base 
Ratio of MB to nominal CNP 
Savings rate

Gross National Product 177$) 
Personal Consumption 
Residential structures 
Nan-residential structures 
Producers' durable equipment 
Inventory change 
Exports 
Imports

Other variablas
Disp. income per capita (1972$) 
Return to capital scaler 
Foreign demand scaler 
Trade balance (cu. I) 
Merchandise exports (cu. f)
Herehandlie imports (cu. 4) 
Exchange rate scaler

Unemployment rate

Civilian jobs (millions)
Private sector jobs

Agric.Mining.Structures 
Durable goods manufacturing 
Non-durable goods mfg 
Transp>Coomunic. Utilities 
Trade
Financetinsurance*Real Estate 
Medicine li Education 
Domestic servants 
Busines*•Repair*Oth services

TABLE 4. 17. SUMMARY OF RESULTS
SUMMARY OF EXPONENTIAL ANNUAL GROWTH RATES

3i- 8a 83- 83 83- 84 B4- 89 89- 86 82- 86

7. B7 ia. as 8.99 7. 79 7. 33 8. 99

9. 73 ta. 63 8.63 7. 86 7. 49 9. 14
a. 71 10. 97 6.61 6. 32 6. 61 7.93
9. 47 ia. os 9.86 8.21 7.38 9.22
6. 30 6. 30 6.30 6. 30 6.30 6. 30
10. 98 2a. 72 14.86 7. 91 9.61 12. 93
7.63 14. 29 10.91 9.67 9. 90 10.98

6. 41 9. 61 9.60 9. 44 9. 19 9. 46
10. 78 7. 11 9.81 9.27 9.6a 9. 99
0. 96 1. 47 0.69 0. 69 0.69 0. 87

“29.66 -19. 03 0.63 -12. 30 -9.83 -7.98
-17. 64 -ia. 19 -16.48 -9.32 -3.06 -9. 29
-8.09 -14.2a -14. 9a -8.27 -3. 61 -10. 16
-31.99 -11. 40 a. 77 -13. 74 -3. 14 -6.37
-10. 03 -11. 24 -13.83 -9. 91 -2. 79 -8. 29
12. 33 13. 7a 3. as 6. 26 7. 92 7.68
8. 00 8. 00 8.00 8.00 8.00 8. OO
4. 46 1. 48 -9.37 -1. 93 O. 18 -1.31
7. 24 0. 93 7. 31 1.21 -2. 17 1. 72
1. 46 6. 63 a. 99 8. 36 2. 19 3. 93
4. 84 6. 89 a. 17 3. 18 2. 96 3. 44

-12. 61 32. 30 8.86 3.46 6. 14 12. 69
3.96 9. 49 3. 37 3. 94 -O. 18 3. 04
-4. 16 12. 92 6.98 9.96 4.30 7. 43
-68. 43 140. 16 a. 69 -18.84 0.39 31.08
-3.02 -4. 27 3. 49 0. 43 -1.82 —0. 99
9. 91 6. 63 2.29 2.40 3.68 3. 79

4. 19 9. 86 1.70 1. 3a 1. 43 2. 98

-a. 3a 7. 33 8.78 9. 89 2. 30 6. 07
1. 99 11. 03 8.07 9. 37 a: 98 9. 36

io. 7a -43. 64 -9.97 4. 38 -2.41 -11.91

0. so 9. 16 8. 30 1. 70 1. 90 2. 67
0. 49 9. 99 a. 99 1. 82 1. 99 2. 98

-1. 86 6. 73 a. 34 1. 41 1.08 2.89
-a. 9i 6. 01 a. 2 i 1. 93 0. 79 8. 72
-1- 64 1. 42 0. 67 , -0. 93 -1. 22 -O. 02
-0. 91 4. 40 0.69 0. 41 0.07 1. 39
a. S4 7. 10 3.26 2. 21 2. 23 3. 70
1. 91 6. 13 3.33 1. 7B 1.76 3. 29
0. 18 B. 27 2.00 2. 41 2. 66 3. 08

-1. 02 -1. 03 -1.04 -1. 09 -0. 37 -0. 87
3. 47 a. 23 4. SB 3. 49 3. 07 4. 76
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7

BASE RUN TABLE 4. 17. SUMMARY OF RESULTS

1986 1907 1988 1989 1990 1991 1992 1993 1994 1999
------ • ----- --— ~ — — ------ ------ ------ --------

Gross National Product. <cu. • > 4626. 364987. 383333.27 3761. 086239. 936719. 317244 747832. 388419. 939080. 28
Labor compensation 2814. 463039. 303247.993903. 163799. 684090. 124412. 764771.769129. 969936. 07
Indirect business taaes 349.60 374. 91 398.81 426. 98 497. 93 489. 46 929. 06 964.00 603. 34 647. 38
Raturn to capital 1374. 941484. 291990. 42 1726. 131869. 732016. 162179. 412360. 182937. 722742. 16

Not intorost 336.29 398. 19 381.43 406. 22 432. 63 460.79 490. 70 92a. 99 996. 96 992. 74
Corporate profits 438. 76 493. 96 928.92 981.09 644. 49 700. 17 799. 96 814. 69 867.99 931. 20
Proprietor incone 246. 81 271. 47 297.04 328. 91 361. 99 399.34 433.88 477. 49 922.20 973. 99

Gross National Product Deflator 2. 64 2. 78 2.92 3. 06 3. 24 3. 43 3. 61 3.80 4. 01 4. 23
Hourly labor comp, indei (aanuf. > 204. 09 216. 31 227.87 240. 26 299.38 272. 33 289. 01 306.37 329. 39 344. 93
Labor productivity (QNP/J0B8) 

Financial variables

21.01 21. 18 21.31 21. 90 21. 67 21.82 22. 00 22.18 22. 33 22. 91

Treasury bill rate 7. 97 7. 60 7.38 6. 67 7.06 6.88 6.61 6. 94 6.36 9. 92
Treasury bonds • 10 year 8. 09 7. 81 7.99 7.24 7.34 7. 34 7. 34 7.20 7.02 6. 89
AAA Corporate bond rate 8. 71 6. 49 8.22 7. 89 7. 86 7. 89 7. 81 7.70 7. 93 7. 33
Commercial paper rate 8.31 7. 96 7.80 6. 97 7. 96 7. 29 6. 99 6.91 6. 71 6. 24
Mortgage rate 9. 20 8. 98 8.77 8 46 8. 90 8. 90 8. 90 8.39 8. 23 8. 08
na (billions of current*) 2682. 232909. 143119.843422. 423707. 393990. 934348. 624726. 799080. 029930. 99
Non-borrowed reserve base 243. 91 264. 23 286.23 310. 07 339. 90 363. 88 394.18 427. 01 462. 98 901. 10
Ratio of 112 to nominal ONP 0. 98 0. 98 0.98 0. 99 0. 99 0. 99 0.60 0.60 0. 60 0. 61
Savings rate 7. 39 7. 38 7.39 7. 38 7.88 8. OB 7. 94 8: 14 8. 26 8. 24

Oross National Product (77*> 2448. 792909. 092990.622629. 992692. 082740. 692807. 792878. 902931. 633003. 41
Personal Consumption 1981. 421620. 761699.91 1702. 991734. 441762. 291802. 411838.67 1868. 741908. 19
Residential Structures 100. 89 104. 43 108.78 113. 84 117. 83 118.49 122. 39 126.07 128. 97 132. 72
Non-residential structures 97. 34 100. 21 101.31 107. 01 109. 48 111.67 114. 81 118.29 120. 06 123. 77
Producers' durable equipment 222. 90 233. 44 221.29 230. 60 240. 88 247.66 297. 28 272. 40 278. 18 290. 21
Inventory change 16. 42 16. 47 13.69 16. 97 18. 10 16. 92 18.27 20.09 18. 70 20. 03
Exports 241. 49 243. 98 293.98 263. 43 276.29 2B6. 69 297. 80 310.39 323. 91 337. 16
Imports 

Other variables

271. 78 280. 97 282.71 292. 60 301. 26 307.28 318. 19 328.76 336. 34 346. 81

Disp. income per capita <1972*1 9243. 739324. 899390.809496.79 ‘99B9. 789643. 369718. 309801.939867. 099948. 70
Return to capital scaler 1. 00 1. 00 1.00 1. 00 1. 00 1.00 1. 00 1.00 1. 00 1. 00
Foreign demand scaler 
Trade balance (cu. •>

1.00 1. 00 1.00 1. 00 1. 00 1.00 1. 00 1.00 1. 00 1. 00

Merchandise eiports (cu. ♦) 272. 63 2B9. 47 317.03 347. 12 383. 24 421.84 463. 62 909. 93 962. 28 620. 01
Merchandise imports (cu. *) 386. 91 420. 94 444.76 483. 91 923. 90 966. 38 619. 82 679. 76 730. 31 796. 01
Exchange rate scaler I. 00 1. 00 1.00 1. 00 1. 00 1.00 1. 00 1.00 1. 00 1. 00

Unemployment rate 9. 33 9. 01 9.31 4. 90 4. 20 4. 92 4. 32 4.00 4. 18 3. 90
Civilian joba (millions) 116. 93 118. 49 119.71 122.28 124. 23 129. 60 127. 61 129. 78 131. 30 133. 43
Private sector jobs 99. 62 101. 44 102. 93 104. 96 106. 78 108. 01 109.89 111.93 113. 32 119. 32

Agric* Mining<Structures 10.96 11. 12 11.29 11. 91 11. 69 11.77 11. 93 12. 11 12. 22 12. 39
Durable goods manufacturing 13. 27 13. 43 13.33 13. 63 13. 83 13. 92 14. 19 14.41 14. SI 14. 79
Non-durable goods mfg 8. 00 7. 99 7.68 7. 87 7. 84 7. 77 7. 72 7. 69 7. 62 7. 98
Transp#Communic#Utititles 9. 69 9. 71 9.70 9. 76 9. 78 9. 78 9. 80 9. 83 9. B2 9. 84
Trade 27. 32 27. 86 28.30 29. 07 29. 71 30. 17 30. 82 31.91 32. 00 32. 68
Finance,Insurance<Real Estate 6. 62 6. 99 7.09 7. 20 7. 33 7. 41 7. 93 7. 66 7. 79 7. 88
Medicine It Education 11. 92 12. 21 12: 43 12. 79 12. 99 13.20 13. 47 13.72 13. 96 14. 24
Domestic ‘servants 1. 79 1. 79 1.78 1. 77 1. 77 1. 76 1. 76 1.79 1. 79 1. 74

13. 98 14. 44 14. B2 19. 37 19. 86 16. 29 16. 79 17. 27 17. 70 18. 24



188

86- 87

Qross National Product* (cu. 9) 7. 91

Labor compensation 7. 99
Indirect bus inass taxes 6.88
Return to capital 7.68

Nat interest 6.30
Corporate, profits 7.39
Proprietor income 9.92

Cross National Product Deflator 9. 08

Hourly labor comp, indai (manuf. ) 9.81

Labor productivity (0NP/J0B9) 0.77

Financial variables
Treasury bill rate -4.74
Treasury bonds > 10 year -3.03
AAA Corporate bond rate -3.00
Commercial paper rate -4.26
Mortgage rate -2. 46
M2 (billions of current*) 8. 12
Non-borrowed reserve base 8. 00

I Ratio of H2 to nominal ONP 0.61
Savings rate -O. 10

Cross National Product (779) 2.43
Personal Consumption 2.46
Residential Structures 3.49
Non-residential structures 2.91
Producers' durable equipment 4.80
Inventory change O. 31
Exports 1.02
Imports 3.33

Other variables
Disp. Income par capita (19729) 1.94 
Return to capital scaler 
Foreign demand scaler 
Trade balance (cu. t)
Merchandise exports (cy. *) 6.00
Merchandise imports (cu. *) 8.93 
Exchange rafe scaler

Unemployment rate -6. 14

Civilian jobs (millions) 1.66
Private sector jobs 1.81

Agric>Mining*Structures 1.41
Durable goods manufacturing 1.21
Non-durable goods mfg -0. 99
Transp*Communic*Utilitles 0.49
Trade 2.33
Finance•Insurance*Real Estate 1.89
Medicine t< Education 2.40
Domestic servants -0.37
Business.Repair*Oth services 3.27

BASE RIM TABLE 4. 17. SUMMARYOF RESULTS
SUMMARY OF EXPONENTIAL ANNUALGROWTHRATE8

87- 88 88- 89 89- 90 90- 91 91- 92 92- 93 93- 94 94- 99 86- 99

6. 74 7.68 7. 91 7. 41 7. 99 7. 80 7. 19 7. 60 7. 49

6. 76 7. 98 8. 02 7. 47 7. 99 7. 82 7. 24 7. 62 7. 32
6. 29 6. 73 7. 00 6. 74 7.02 7. 16 6. 74 7. 09 6. 89
6. 91 8. 19 7. 99 7. 94 7. 79 7. 97 7.29 7. 79 7. 67
6. 30 6.30 6.30 6. 30 6. 30 6. 30 6.30 6. 30 6. 30
6. 76 9. 48 10. 39 8.29 7. 61 7. 93 6. 34 7.03 7. 87
9. 00 10.07 9. 98 8. 94 9. 30 9. 97 8.96 9. 39 9. 37

9. 10 4. 63 9. 97 9. 62 9. 17 9. 31 9. 36 9. 18 9. 22

9. 21 9.30 6. 10 6. 43 9. 94 9.83 6.01 9. 84 9. 83

0. 62 0.92 0.76 0. 70 0. 83 0. 80 0. 66 0. 82 0. 76

-2. 91 -10.20 9. 72 -2. 98 -3. 96 -1. 10 -2.84 -7. 19 -3. 31
-2. 91 -4: 64 1. 36 -0. 10 -O. 02 -1. 93 -2.49 -2. 41 -1. 80
-2. 71 -4. 99 0.06 -O. 08 -0. 60 -1. 41 -2. 29 -2. 97 -1. 91
-2. 10 -11.14 8. 13 -4.23 -4.29 -0. 38 -2. 87 -7. 33 -3. 18
-2. 36 -3.90 0. 36 0. 10 -0. 02 -1. 31 -1.91 -1. 92 -1. 49
6. 99 9.26 8. 00 7. 37 8. 98 8. 34 7.21 8. 90 8. 04
8. 00 8.00 8. 00 8. 00 8. 00 8. 00 8.00 8. 00 8. 00
0. 29 1.98 0. 08 -0. 04 0. 99 0. 94 0. 02 0. 90 0.39
-0. 43 0.39 6. 97 2. 91 -1. 78 2. 91 1.49 -0. 29 1. 21

1. 64 3. 09 2. 39 1. 79 2. 42 2. 49 1.83 2. 42 ' 2.27
2. 12 2.80 1.86 1. 99 2. 29 1. 99 1.62 2. 09 2. 09
4. 08 4.99 3. 44 0. 96 3. 20 2. 99 2.27 2. 87 3. 09
1. 09 9.48 2. 28 1. 98 2.77 2. 96 1.S2 3. 04 2. 67
-9. 36 4.14 4. 36 2. 78 3. 81 9. 71 2.10 4. 23 2. 93
-18. 82 21.79 6. 46 -9. 19 10.06 9. 49 -7.18 6. 89 2. 21
3. 86 3.81 4. 76 3. 70 3. 80 4. 13 4.19 4. 13 3. 71
0. 62 3.44 2.92 1.98 3. 49 3. 27 2.28 3. 07 2. 71

1. 23 1.99 1.61 1. 03 1. 32 1. 44 1.12 1. 38 1. 40

9. 09 9.06 9. 90 9. 60 9. 44 9. 32 9. 77 9. 77 9. 13
9. 30 8. 44 7. 94 7. 80 9. 02 8. 64 7. 76 8. 61 8. 03

3. 77 -16. 66 -6. 78 7. 33 -4. 64 -7. 74 4. 36 -6. 88 -3. 46

1. 03 2 12 1. 38 ' 1.09 1. 39 1. 68 1. 17 1. 60 1. 30
1. 07 2.34 1. 71 1. 19 1. 73 1. 84 1.24 1. 74 1. 63
1. 14 2. 33 1. 92 0. 69 1. 34 1. £0 0.91 1. 39 1. 36
-0. 74 2.20 1. 91 0. 63 1. 99 1. 86 0.69 1. 60 1. 17
-0. 83 -0. 19 -0. 42 -0. 88 -0. 67 -0. 36 -0.87 -0. 32 -0. 39
-0. 21 0; 96 0 44 —0. 11 0. 42 0. 43 -0. 11 0. 36 0. 29
1. 39 2.71 2. 19 1. 39 2. 14 2. £1 1. 36 2. 10 2. 03
1. 49 S. 01 1. 87 I. 09 1. 33 I .  73 1.21 1. 5 8 1. 60
1. 81 2 .68 1 32 1. 5 9 2. 01 1. B9 1.74 1. 93 1. 9 8
-0. 37 - 0 .  37 - 0 .  37 - 0 .  31 -0. 31 - 0 .  31 -0.31 - 0 .  31 -O. 34

2. 60 3. 69 3. 10 2 . 43 3. 03 3. 06 2. 47 2 . 9 9 2. 9 3



1
8
9

BASE RUN TAI

1981 1982

1 AGRICULTURE. FORESTRY, FISHERY

MINING
2 IRON ORE MINING
3 NONFERROUS METALS MININO
4 COAL MININO
9 NATURAL 0A8 EXTRACTION
6 CRUDE PETROLEUM
7 NON-METALLIC MININO

8 CONSTRUCTION
NON-DURABLES

9 FOOD <■ TOBACCO
10 TEXTILES. EXC. KNITS
11 KNITTINO
12 APPAREL. HOUSEHOLD TEXTILES
13 PAPER
14 PRINTING «. PUBLISHING
19 AGRICULTURAL FERTILIZERS
16 OTHER CHEMICALS
17 PETROLEUM REFINING

IS FUEL OIL
19 RUBBER PRODUCTS
20 PLASTIC PR0DUCT8
21 SHOES AND LEATHER

DURABLES
22 LUMBER
23 FURNITURE
24 STONE. CLAY. 0LA8S 
29 FERROUS METALS
26 COPPER
27 OTHER NONFERROUS METALS
28 METAL PR0DUCT8

NON-ELEC MACHINERY
29 ENGINE8 AND TURBINES
30 AGRICULTURAL MACHINERY
31 C0N8TR.MINING.OILFIELD EG
32 METALMORKINO MACHINERY
33 SPECIAL INDUSTRY MACHINERY
34 MISC NON-ELECTRICAL MACH.
39 COMPUTERS
36 OTHER OFFICE EQUIPMENT
37 SERVICE INDUSTRY MACHINERY

ELECTRICAL MACHINERY
38 COMMUNIC EG. ELECTRONIC COMP
39 ELEC 1NDL APP 6 D1STRIB EQ
40 HOUSEHOLD APPLIANCES
41 ELEC LIQHTINO & WIRINO EQ
42 TV SETS. RADIOS* PHONOGRAPHS

TRANSPORTATION EQ
43 MOTOR VEHICLES
44 AEROSPACE
49 SHIPS. BOATS
46 OTHER TRANSP. EQUIP.

143.71 142.76
80. 86
2. 46
3. 11 
20. 97 
19. 63 
28. 17
6. 92

671. 99 
218. 11 
34.87 
9. 17 
41. 60 
91. 19 
90. 43 
13. 92 
109. 19 
96. 81 
24. 33 
19. 39 
29. 30 
6. 42

723. U 
39. 84 
16. 42
32. 80 
94.06
8. 64

33. 10
86. 39 
144. 97
11. 09 
11. 26
18. 37
19. 32
9. 12 
36. 71 
27.69
3. 04
12. 06 
116. 63
63. 19
20. 64 
10. 38 
16. C8
6. 14 

144 33
87. 33 
38. 61
9. 38 
9. 11

81. 18
2. 47
3. 06 
20. 96 
18. 32 
29. 33
7. 03

99. 90 97. 38

684. 07 
220. 39 
39. 93 
9. 67 
44. 39
91. 27 
49. 98 
13. 26
112. 17 
98. 16 
24. 43 
19. 98 
29. 66
7. 20

716. 60
37. 93
16. 97
32. 94
92. 81
8. 36
33. 27 
86. 79
137. 92 
10. 79 
10. 39
17. 26 
13. 48
8. 99
34. £8 
28. 10
2. 99 
U. 72
113. 68 
62. 17 
19. 11 
10. 14 
16. 11
6. 19 

190. 30 
92. 69
38. 32 
10. £3
9. 09

4. 18. OUTPUT BY PRODUCING SECTOR (1 9 7 7 *)

1983

147.67

89.63 
2.69 
3.44 
21.96 
19.20 
30.74 
7.63

109. 97

729.97 
228. 50 
39. 97 
10. 93 
48.34 
99. 10
93.08 
13.76
120: 77 
102 77 
29.93
17. 92
28.92 
7.73

813. 80
41.26 
18.89 
37.11 
96. 49
9.21
36.88
96.92 
194.00
12.41
11.47
18.09 
19.83
9. 11
39.26 
31.24
3. S3 
13.40 
124.94 
67.60 
21.62 
10. 78
18. 38 
6. 56

186. 90 
123. 39 
41. 99 
11.22 
10. 20

1984

190. 88

87.23
2. 70
3. 62 
22. 71 
19. 49 
30.80
7.94

113. 86

747. 09 
232. 48 
41.39
10. 72 
90.03 
96. 96 
99. 46 
14. 12
124. 94 
104. 82 
'29. 99
18. 30 
29. 98
8. 26

841.76 
44. 06
19. 69 
38. 87 
96.83
9. 77 
38.29 
98.21 
163. 73 
12. 93 
12. 39 
19. 44 
17. 06 
9. 86 
40. 87 
33.78 
3. 36 
14. 09 
133. 16 
73. 08 
22. 74
11. 44 
19. 01
6. 09 

184. 61 
118. 40 
44 01 
11. 72 
10. 49

1989

192. 96

87.60
2. 79
3. 72 
23. 32
19. 49 
30. 22
8. 14

117.10
797.93 
234. 68 
42. 12 
10.97 
90. 76 
98. 02 
96. 74 
14. 23 
127.14 
109. 91
29. 98 
18.87
30. 34
8. 99

874. 84 
49. 39
20. 29 
40. 09 
98. 94
9. 97 
39. 77
101.39 
170. 89
13. 34 
12.72 
19. 38 
17. 82 
10. 18 
42. 44 
36. 79
3. 49
14. 74 
140. 27
78. 29 
23. 73 
11. 62 
19. 69 
7. 03 

191. 69 
122. 93 
49. 33 
12. S3 
11. 30

1986

199. 14

88. 02
2. 78
3. 99 
23.98 
19. 90 
29. 66
8.30

119.88
769.64 
237. 46 
43.06 
11.04 
92. 10 
99. 17 
97. 79 
14.34 
129. 93 
106. 19 
29. 77 
19. 37 
31. 02
8. 63

900. 96 
46. 78 
20.73 
40. 86 
60. 16
9. 69 
40. 99
103.90 
179.36 
13. 99
12. 84
18. 99 
18. 26
9. 99 
42. 89 
40. 16 
3. SI
19. 30 
141. 43
79. 33 
23. 43 
11. 89 
19. 94 
7. 24 

203. 36 
131.29 
46. 90
13. 31 
11. 86



1
9
0

' , - n
*

BASE RUN

1981 198a

47 INSTRUMENTS 38. 54 28. aB
46 MISC. m a n u fa c tu r in g 17.81 18. 59

TRANSPORTATION 136. 14 137. 40
49 RAILROADS 22. 73 aa. 94
SO TRUCKING. HUY PASS TRANSIT *3 . 97 64. 39
91 HATER TRANSPORT 19. 44 19. 11
S3 AIR TRANSPORT aa. as 89. 19
S3 PIPELINE 3. 58 3. 64
94 TRANSPORTAION SERVICES a. 6 i 2. 61

U T IL IT IE S 223. 80 aa9. 99
39 COMMUNICATIONS SERVICES 83. 10 86. 34
56 ELECTRIC U T IL IL IT IE S 78. 39 79. 66
97 CAS U T IL IT Y 91.31 9a. ai
58 WATER AND SANITATION 11. 04 11. 38

99 WHOLESALE TRADE 187. 89 190. 13

60 RETAIL TRAOE 193. 69 aoa. 88
61 EATINO & DRINKING PLACES 8 9 .3 3 93. 28

6a FINANCE & INSURANCE 130. 86 134. 39

63 REAL ESTATE 158. 83 161. 99
64 OWER-OCCUP1ED HOUSING 154. 89 163. 08

SERVICES 488. 44 902. 03
69 HOTELSi REPAIR8 EXC AUTO 44. 31 49. 69
66 BUSINESS SERVICES 202. 79 210. 72
67 AUTOMOBILE REPAIRS 42. 60 49. 39
6B MOVIES AND AMUSEMENTS 23. 87 34. 69
69 MEDICINE.EDUCATION.NPO 174. 9a 179. 99

70 FED & S&L GOVT ENTERPRISES as. aa 28. 90
71 NON COMPETITIVE IMPORTS
73 DOMESTIC SERVANTS 9. 09 9. 88
73 UNIMPORTANT INDUSTRY 8. SO 8. 66
74 SCRAP AND USED 2. 69 3. 99
79 REST OF THE WORLD INDUSTRY 36. 07 36. 76
76 GOVERNMENT INDUSTRY 213. 73 214. 43
77 INFORUM STAT. DISCREPANCY 16. 08 19. 04
78 NIPA STAT. DISCREPANCY 1. 22 0. 00

i

4. 18. OUTPUT BY PRODUCINO SECTOR (1 9 7 7 *)

1983 1984 1989 1986

30.88 
80.17

33. 34 
21. 23

34. 86 
21. 76

39. 81 
22. 32

147.80 
84. 24 
69. 27 
19. 86 
31.86 
3. 02 
a. 75

192. 36 
24. 68 
71. 98 
16. 31 
33. 11 

3. 91 
2. S3

196. 93 
25. 03 
73. 57 
16. 68 
34. 40 
3. 95 
2. 89

199. 98 
89. 31 
79. 39 
16.80 
39. 93 
3.99 
2. 93

246. 10 
94. 16 
84.3a 
95.84 
12.38

253. 91 
98 39 
86. 71 
53.90 
18.92

261. 65 
102. 86 
88. 69 
96.88 
13.32

269. 40 
107. 18 
90. 97 
97.87 
13. 78

206.07 313. 9a aao. 12 229. 91

218. 77 
101.34

aas. 9a 
104. 37

831. 36 
107. 08

237. 71 
110. 12

142.93 149: 19 193.03 196. 73

174. 67 
174.99

179.86 
178. 99

181.86 
183. 06

189. 28 
187, 96

542. 85
48. SI 
233. 99

49. 43 
26. 91

189. 46

969. 03 
49. 63 
846. 10 
91. 10 
£8.61 
189. 99

989. 78 
90. 93 

898. 99 
93. 48 
29. 68 

194. 60

609. 93 
91. 43 

269. 49 
94. 11 
30. 69 

200. 29

31.04 31. 79 33. 41 33. 11

6. 27 
9. 37 
3. 59 
26. 87 
219. 77 
16. 24 
0. 00

5. 72 
9. 76 
3.91 
28. 27 
217. 34 
17. 84 
0. 00

9.83 
10. 07 
4. 86 
27. 57 
219. 83 
18. 54 
0. 00

9. 93 
10. 28 
4. 39 
29. 60 

222. 13 
18. 98 
0. 00

i



1
9
1

BABE RUN

8 1 -  82 8 2 - 83

I AQRI CULTURE* FORESTRY* FISHERY -0 .6 6 3. 38

M1NIN0 0. 40 9. 34
2 IRON ORE HININO 0. 99 6. 99
3 NONFERROUS METAL8 MININ© -1 .6 3 11. 78
4 COAL MININO 1 .9 0 4. 68
9 NATURAL QAS EXTRACTION -6 .9 1 4. 70
6 CRUDE PETROLEUM 4 .0 2 4. 69
7 NON-fETALLIC MININS 1.66 8. 19

8 CONSTRUCTION -2 . 96 U .  79

NON-DURABLES 1. 78 9. 99
9 FOOD <i TOBACCO 1. 04 3. 61

to TEXTILES. EXC. KNITS 3 .0 1 9. 64
11 KNITTINO 9 .3 8 8. 43
12 APPAREL. HOUSEHOLD TEXTILES 6. 48 S. 94
13 PAPER 0. 16 7 .2 0
14 PRINTINO fc PUBLIBHINO -0 . 90 6. 03
19 AGRICULTURAL FERTILIZERS -1 . 94 3. 63
16 OTHER CHEMICALS 2 .6 9 7. 39
17 PETROLEUM REFIN1N0 1 .3 8 4. 99

IB  FUEL O IL 0 .3 8 4. 42
19 RUBBER PRODUCTS 3.8 1 9. 19
20 PLASTIC PRODUCTS 1. 44 9. 84
21 SHOES AND LEAttffiR 11. 46 7. 11

d u r a b le s -0 .  90 12. 69
22 LUMBER -9 .9 7 9. 48
23 FURNITURE 3 .2 7 10. 93
24 8T0NE* CLAY. CLA8B -0 . 78 13. 12
29 FERROUS METALS -2 .3 4 6. 74
26 COPPER -3 .3 6 9. 69
27 OTHER NONFERROUS METALS 0. 49 10. 30
28 METAL PRODUCTS 0. 92 10. 62

IWM-ELEC MACHINERY -9 .0 0 11. 32
29 EN0IICB AM) TURBINES -2 .3 6 13. 99
30 AGRICULTURAL MACHINERY -8 .3 8 10. 23
31 CONSTR.HININO.OILFIELD EQ -6 . 24 4. 48
32 METALWORKINO MACHINERY -1 2 . 79 16. 06
33 SPECIAL INDUSTRY MACHINERY -6 . 43 6. 33
34 MISC NON-ELECTRICAL MACH. -6 .  S9 13. 96
39 COMPUTERS 1.61 10. 98
36 OTHER OFFICE EQUIPMENT -1 .6 2 7. 84
37 SERVICE INDUSTRY MACHINERY -2 .8 6 13. 43

ELECTRICAL MACHINERY -2 .  97 9. 44
38 COMMUNIC EQ. ELECTRONIC COMP -1 .6 2 8. 37
39 ELEC INDL APP «. DISTRIB EQ -7 . 72 12. 33
40 HOUSEHOLD APPLIANCES -4 . 31 6. 20
41 ELEC LIGHTING *  MIRING EQ 0. 18 13.. 16
42 TV 8ET8* RADIOS. PHONOGRAPHS 0. 18 6. 49

TRANSPORTATION EQ 4. 09 21. 80
43 MOTOR VEHICLES 9. 92 28. 69
44 AEROSPACE -0 . 79 9. 13
49 SHIPS, BOATS 9. 70 9. 27
46 OTHER TRANSP. EQUIP. -0 . 23 12. 93

kBLF 4 .18. OUTPUT BY PRODUCINO SECTOR (1977#)
SUMMARY OF EXPONENTIAL ANNUAL GROWTH RATES

B 3- 84 8 4 -  89 8 9 -  86 8 2 -  86

2 .1 9 1 .3 7 1. 41 2 .0 8

1.89 0. 42 0 .4 8 2.02
1.88 1 .8 9 0 .9 2 2 .9 2
9 .0 0 2. 70 -3 .  94 3 .9 8
3 .3 4 2. 63 2 .8 1 3 .3 7
1.31 -0 .0 3 0 .2 6 1 .9 6
0.21 -1 .9 2 -1 .  18 0 .4 9
3.91 2. 94 1 .9 9 4. 16

3 .8 9 2 .8 0 2. 39 9 .2 0

2.86 1 .4 9 1. 93 2 .9 9
1 .73 0. 94 . 1. 18 1.86
4 .4 8 1 .7 9 3 .2 1 4. 92
1.80 2 .3 0 0 .6 9 3 .3 0
3 .4 2 1 .4 9 2 .6 0 4 .0 0
3 .3 2 1 .8 9 1 .9 9 3 .9 8
4 .3 8 2 .2 8 1. 77 3 .6 1
2 .9 9 0 .8 4 0 .7 1 1 .9 4
3 .4 0 1 .7 4 1.86 3 .6 0
1.98 0.66 0 .6 4 1 .9 7
0 .2 9 -0 .0 6 0 .7 2 1 .3 3
4 .3 3 3. 10 2. 98 4. SO
4 .3 6 2. 99 2.20 4 .7 4
6 .7 3 3 .4 1 0 .9 3 4. 99

3  49 3. 89 2. 94 9 .7 2
6. 99 2. 99 3 .0 2 9. 91
4 .1 3 3 .0 0 2 .3 7 9. 01
4 .6 9 3 .0 9 1. 90 9 .6 9
0.61 2 .9 6 2. 73 3 .2 6
6.00 1 .9 6 -3 .2 2 3 .6 0
3 .7 7 3 .7 8 2 .0 6 4 .9 8
1.74 3. IB 2. 49 4. 90
6 .1 3 4 .2 6 2 .6 0 6 .0 8
4 .0 6 3. 17 1. 94 9 .6 9
7.41 2 .9 3 0 .9 6 9 .3 8
7.41 -0 . 30 - 2 .2 6 2 .3 3
7 .4 9 4 32 2. 43 7. 98
7 .9 2 3 .2 1 -2 . 29 3. BO
4.02 3. 77 0 .9 6 9. 98
7 .8 3 8. 99 B. 74 8 .9 2
3 .8 2 2 .9 6 1. 89 4 .0 2
9 .00 4. 90 3. 72 6 .6 7
6 .3 7 9 .2 0 0. 82 9 .4 6
7. BO 6. 83 1 .3 7 6. 09
9 .04 4. 26 -1 . 23 9. 10
9 .88 1.61 2 .2 6 3. 99
3 .3 7 3. 29 -0 . 96 4 .8 2
4 .9 7 1.98 2. 96 4. 10

-1 .2 3 3. 76 9. 91 7. 96
-4 .1 3 3. 43 6. 90 8. 71

4 .70 2 .9 7 3. 40 9 .0 9
4.31 6. 70 6. 09 6. 98
1.78 7. 47 4. 07 6. 66



BASE RUN

47 INSTRUMENTS
4B MISC. MANUFACTURING

TRANSPORTATION
49 RAILROAOO
90 TRUCKING. HWV PA8S TRANSIT
91 MATER TRANBPORT 
93 AIR TRANSPORT
93 PIPELINE
94 TRANSPORTAION SERVICES

U T IL IT IE S
99 COMMUNICATIONS SERVICES
96 ELECTRIC U T IL IL IT IE 8
97 OAS U T IL IT Y
99 WATER AND SANITATION

99 WHOLESALE TRADE

60 RETAIL TRADE
61 EATINO & DRINKING PLACES

62 FINANCE & INSURANCE

63 REAL E8TATE
64 OWNER-OCCUPIED HOUSING

SERVICES
69 HOTELBi REPAIRS EXC AUTO
66 BUSINESS SERVICES
67 AUTOMOBILE REPAIR8
68 MOVIES AND AMUSEMENT'S
69 MEDICINE. EDUCATION. W O

70 FED It S&L GOVT ENTERPRISES
71 NON COMPETITIVE IMPORTS 
73 DOMESTIC SERVANTS
73 UNIMPORTANT INDUSTRY
74 SCRAP AND USED
79 REST OF THE WORLD INDUSTRY
76 GOVERNMENT INDUSTRY
77 INFORUM STAT. DISCREPANCY
78 NIPA STAT. DISCREPANCY

TABLE 4 .1 8 . OUTPUT BY PRODUCING SECTOR (1 9 7 7 *)
SUMMARY OF EXPONENTIAL ANNUAL GROWTH RATES

8 1 -  83 S r
i IS 8 3 -  84 8 4 -  89 8 9 -  86 8 3 -  86

-0 . 91 8 .7 9 7 .6 7 4. 46 3 .6 8 9. 90
4. 07 8. 39 9 .12 2. 90 3. 91 4 .6 3

0 .9 2 7. 30 3 .0 4 3 .7 0 3. 14 3 .7 9
-0 . 79 7. 29 1.99 1. 66 1 .0 9 3 .9 0

1 .2 3 7. 36 3 .2 7 3 .7 9 3 .4 0 3. 94
-2 . 13 4. 82 2 .8 2 3 .2 4 0 .7 1 3. 69

3. 20 8. 89 3 .8 9 3 .8 3 3 .2 3 4. 99
1-66 4. 82 2 .3 8 1. 10 0 .9 9 3. 31

-0 . 16 9. 43 2.91 1 .9 9 1 .3 9 3 .9 3

2- 99 6. 99 3 .1 2 3 .0 0 3 .9 3 4. 00
3 -8 2 8. 67 4 .3 9 4 .4 9 4. 13 9. 41
1-66 9. 69 3 .7 9 2. 21 3. 14 3- 31
1-73 9. 69 1.18 1 .6 4 1 .8 3 3. 97
3 .0 0 8. 41 4.31 3 .0 9 3 .3 6 4 .7 8

1-21 8. 09 3.74 2. 86 3. 99 4. 31

4-66 7. 94 3 .2 2 2 .3 8 3. 71 3. 96
4 .3 2 8. 30 2 .9 4 2. 97 3 .8 0 4. 19

2 .6 6 6. 16 4 .2 6 2. 96 3 .3 9 3 .8 4

1 .70 7. 81 2 .9 9 1 .4 4 1 .8 3 3. 43
9. 19 7. 03 2 .2 8 2 .2 9 3 .6 4 3. 99

2. 74 7. B2 4 .0 0 3 .6 1 3 .3 8 4 .7 0
2 -9 8 6. 08 2 .2 8 1.81 1 .7 6 3. 98
3 -8 6 9 .8 6 9 .6 6 4. 93 4. 13 6. 19
6 .3 4 8. 91 3 .34 2. 66 3 .0 6 4. 39
3 .3 9 8. 61 6 .1 9 3. 46 3. 94 9. 44
0 .3 8 9. 47 2 .2 0 2. 61 3 .8 6 3 .3 9

2 .41 7. 13 2 .2 8 2 .0 3 3. 19 3. 40

14. 48 6. 41 -9 .0 9 1 .6 0 1.9B 0 .2 2
1-83 7. 87 4 .1 0 3. 07 3 .0 7 4. SB

29. 13 -0 . 13 9 .7 8 8. 49 3 .0 1 9 .2 9
1- 89 >31. 34 9 .08 -2 . 90 -7 . 43 -9 . 09
0. 33 0. 62 0 .8 2 1. 09 1 .0 4 0 .8 8

-6. 66 7. 63 9. 44 3. 84 3.33 9. 81

i



1
9
3

BASE RUN

1986

1 AGRICULTURE. FORESTRY. FISHERY 139.14

MINING 88.03
2 IRON ORE MINING 2. 78
3 .NONFERROUS METALS MINING 3. 99
4 COAL MINING 33.98 
9 NATURAL 0A8 EXTRACTION 19. 90
6 CRUSE PETROLEUM 29.86
7 NON-METALLIC MINING 8.30

8 CONSTRUCTION 119.88
NON-DURABLES 769.64

9 FOOD & TOBACCO 237.46
10 TEXTILES. EXC. KNITS 43.06
11 KNITTING 11.04
12 APPAREL. HOUSEHOLD TEXTILES 92. 10
13 PAPER 99. 17
14 PRINTING & PUBLISHING 97. 79 
19 AGRICULTURAL FERTILIZERS 14.34

I 16 OTHER CHEMICALS 129. 93
17 PETROLEUM REFINING 106. 19

IS FUEL OIL 29. 77
19 RUBBER PRODUCTS 19.37
20 PLABT1C PRODUCTS 31.02 

| 21 SHOES AND LEATHER 8.63

DURABLES 900.96
22 LUMBER? 46.78
23 FURNITURE 20. 73
24 STONEj CLAY. GLASS 40.86 
29 FERROUS METAL8 60. 16 
. d a  r r a p n  9
27 OTHER NONFERROUS METALS 40. 99
28 METAL PRODUCT8 103. 90

NON-ELEC MACHINERY 179.36
29 ENGINES AND TURBINES 13. 99
30 AGRICULTURAL MACHINERY 12.84
31 CQNSTR. MININO. OILFIELD EQ 18.99
32 METALWORKING MACHINERY 18. 26
33 SPECIAL INDUSTRY MACHINERY 9.99
34 MISC NON-ELECTRICAL MACH. 42. 89 
39 COMPUTER8 40. 16
36 OTHER OFFICE EQUIPMENT 3. 91
37 SERVICE INDUSTRY MACHINERY 19.30

ELECTRICAL MACHINERY 141.43
38 COMMUNIC EQ. ELECTRONIC COMP 79.33
39 ELEC INDL APP * DI8TR1B EQ 23. 43
40 HOUSEHOLD APPLIANCES 11.89
41 ELEC LIGHTING & UIR1NQ EQ 19. S4
42 TV SET8. RADIOS. PHONOGRAPHS 7.24

TRANSPORTATION EO 203. 36
43 MOTOR VEHICLES 131.29
44 AEROSPACE 46. 90 
49 SHIPS. B0AT8 13. 31
46 OTHER TRANSP. EQUIP. 11.86

TABLE 4.18. OUTPUT BY PRODUCING SECTOR <1977«>

1987 1968 1989

197. 88 160.90 164. 02

89. 09 89. 97 91. 10
2. 82 2.80 2. 84
3. 63 3.69 3. 78
24. 74 29.41 26. 27
19. 62 19.63 19.83
29. 77 29.38 29. 40
8. 91 8.70 8. 98

123. 10 129.87 130. 86

786. 89 800.86 822.30
241.09 244.27 248. 61
44. 37 49.18 46. 71
11. 90 11.97 12. 12
93. 69 99.19 96.89
60. 73 61.91 63. 89
99. 01 99.97 61.48
14. 63 19.01 19. 49
133. 62 137. 90 142. 98
107. 30 107.89 109. 10
26. 09 26.18 26. 99
19. 98 20.40 21.22
32. 19 33.10 34. 79
8. 76 8.90 9. 09

932. 27 938.98 986. 48
47. 72 4a 40 90. 19
21. 29 20.96 21.63
41. 96 42.96 44. 90
61. 99 61.38 62. 90
9. 72 9.66 9. 98
42. 01 42.68 44. 77
107. 39 108.36 114. 11
182. 09 180.27 189. 99
14. 02 14.38 19.24
12. 62 12.96 13. 34
19. 30 19.49 20. 10
18. SO 16.99 17. 62
9. 76 -9. 48 9. 99
43. 87 42. 71 49. 10
44. 06 44.61 48. 32
3. 60 3.60 3. 73
19. 66 19.87 16. 98
149. 33 147. 26 194. 93
82. 17 63.98 68. 81
23. 63 23.20 24. 38
12. 12 12.29 12. 60
19. 87 20.02 21. 09
7. 94 7. 78 6. 06

212. 93 214.71 229. 01
137. 71 138. 47 149. 77
48. 62 49. SB 91. 28
14. 09 14. 57 19 13
12. 30 12.09 12. 62

1990 1991 1992

167.06 169.48 172. 47

92.26 92. 71 93. 69
2. 89 2. 89 2. 66
3.87 3.90 4.00
27. 13 27. 81 28. 99
19.97 19. 90 19.93
29. 29 28. 90 28.77
9. 19 9. 36 9. 97

134. 19 136. 16 139. 94
839. 99 894. 69 872. 29
292. 26 299.06 298. 49
47.96 48. 94 90. 09
12. 11 12.62 12. 60
98. 49 99. 96 61. 18
69. 47 66. 70 68. 31
62. 76 63. 70 64.84
19. 93 16. 31 16. 74
147.77 191. 99 196. 7B
110. 19 110.91 112.09
26.77 27. 09 27. 91
21.76 22.28 22. 94
36. 14 37.28 38. 76
9. 19 9. 34 9. 90

1019. 221043. 611089. 09
90. 90 91. 14 92. 99
22.09 22. 38 22.68
46.24 47. 12 48. 60
63.34 63: 49 64. 28
10. 19 10.28 10. SO
46. 92 47.93 49. 76
116. 96 119. 19 123. 47
198. 23 204. 63 213. 97
19. 92 16. 49 17. 29
13. 76 14.23 14. 63
20. 96 21. 96 22. 11
18. 09 18. 10 18. 92
9. 79 9. 79 9.67
46. 91 47. 33 49.09
92. 29 99. 68 99. 69
3. 87 3. 98 4. 11
17. 13 17. 91 18. 14
162. 96 166. 38 179. 63
94. 29 98. 67 103. 73
29. 28 29.82 26. 60
12. 96 13. 19 13. 37
21. 73 22. 20 22. 98
8. 33 8. 94 8. 76

239. 01 239. 61 291. 70
193. 32 199. 49 164. 71
92. 70 94. 09 99. 63
19. 64 16. 23 16. 99
13. 56 13. 80 14. 42

1993 1994 1999

179.93 178. 09 181. 09

94.87 99. 44 96. 94
2.6f 2. 87 2. 69
4. 12 4.22 4. 34
29.39 30.04 30.89
20.01 19.94 19. 98
2B.71 28.38 28.26
9.80 9.99 10. 22

143.14 149. 71 149. 30

892.49 907.08 926. 99
262.03 264.62 267. 81
91.60 92.46 93. 98
13.27 13.09 13. 86
62.89 64. 13 69. 62
70.08 71.39 73. 13
66. 13 67. 08 68. 21
17.19 17. 60 18.07
162. 14 166. 69 172. 19
113.49 114. 28 119. 92
27.91 28. 19 28. 63
23.64 24. 17 24. 89
40. 40 41. 72 43. 42
9.71 9. 68 10. 10

1127.91 1194. 791199. 71
93. 96 94.08 99. 41
23. 91 23. 79 24.27
90.14 91. 28 92. 68
64. 94 64. 96 69. 74
10.74 10.64 11. 07
91.89 93. 41 99. 92
127. 48 129. 79 134. 39
224. 98 231. 78 242. 46
18.09 16. 73 19. 69
14.94 19. 27 19. 72
22.87 23. 49 24. 09
19. 43 19. 37 19. 68
10.09 10. 10 10. 22
91. 19 91. 99 94. 09
69.29 69. 16 74. 28
4.29 4. 40 4. 99
18. B6 19; 30 20. 03
184.71 191. 41 200. 19
110. 19 119. 23 121. 38
28.08 28. 77 29. 97
13. 68 13. 90 14. 16
23.78 24. 26 29. 19
9. 02 9. 29 9. 90

260. 90 269. 62 277. 18
171.06 173. 63 182. 43
57. 20 58. 37 99. 62
17. 97 IB. 22 16. 90
19.07 19. 40 16. 04



1
9
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BASE RUN

1986

47 INSTRUMENTS 39.81
48 MISC. MANUFACTURING 23.33

TRANSPORTATION 199.92
49 RAILR0AD8 29.31
90 TRUCHINO, HWY PASS TRANSIT 79. 39
91 WATER TRANSPORT 16.80
92 AIR TRANSPORT 39. 93
93 PIPELINE 3.99
94 TRANSPOR TAION SERVICES 2. 93

UTILITIES 269. 40
99 COMMUNICATIONS SERVICES 107. 18
96 ELECTRIC UTILILITIE8 90.97
97 OAS UTILITY 97.87 

I 98 UATER AND SANITATION 13.78

99 WHOLESALE TRADE 229.91

60 RETAIL TRADE 237. 71
I 61 EATINO fc DRINKINO PLACES 110.12

62 FINANCE * INSURANCE 196.73

63 REAL ESTATE 189. 22
64 OWNER-OCCUPIED HDUSINO 187. 96

KRV1CE8 609.93
69 HOTELSi REPAIRS EXC AUTO 91.43
66 BUSINESS SERVICES 269.49
67 AUTOMOBILE REPAIRS 94. 11
68 MOVIES AND AMUSEMENTS 30. 69
69 MEDICINE.EDUCATION. NPO 200.29

70 FED Si S8.L OOVT ENTERPRISES 33-11
71 NON COMPETITIVE WORTS
72 DOMESTIC SERVANTS 9.93
73 UNIMPORTANT INDUSTRY 10.28
74 8CRAP AND USED 4.39
79 REBT OF THE WORLD INDUSTRY 29. 60
76 GOVERNMENT INDUSTRY 222. 13
77 INFORUM STAT. DISCREPANCY 18.98
78 NIPA STAT. DISCREPANCY

TABLE 4. 18.OUTPUTBY PRODUCINO SECTOR<1977*>

1987 19B8 1989 1990 1991 1992 1993 1994 1999

37. 22 
23. 11

38.09 
23.84

39. 79 
24. 72

41. 99 
29.60

43. 13 
26. 33

44.92 
27. 16

47.06 
28. 09

48.86 
28. 83

90. 93 
29. 71

164. 29 
29. 73 
77. 47 
17. 19 
36. 86 
4. 09 
2. 99

167.67
29.97
78.98 
17.73 
37.89
4.09 
3.04

173. 63 
26. 71 
81. 66 
18.42 
39. 96 
4. 16 
3. 12

178.33 
27. 16 
83. 80 
19.06 
40. 90 
4. 22 
3.20

182.23 
27. 48 
89. 92 
19. 64 
42.08 
4.26 
3.29

187. 90 
28. 04 
87.89 
20.30 
43. 62 
4. 33 
3. 31

192.81 
28.99 
90.28 
21.00 
49. 16 
4. 40 
3.39

197. IB 
28. 99 
92. 21 
21. 68 
46. 49 
4. 49 
3. 44

202. 74 
29. 93 
94. 64 
22. 49 
48. 08 
4. 92 
3. 91

278. 04 
112. 09 
92. 73 
9B. 98 
14. 28

284.76 
119.89 
94.41 
99.81 
14.69

294. 78 
121.37 
96. 91 
61.29 
19.26

303. 69 
126. 90 
99.08 
62.27 
19.79

311. 19 
131. 11 
100. 79 
62. 96 
16.33

320. 39 
136. 99 
102. 90 
64. 01 
16.93

330.02 
142.26 
109.14 
69.06 
17.97

337. 79 
147. 17 
106. 79 
69.71 
18. 13

347. 66 
193. 10 
109. 01 
66.79 
18.76

232. BO236.63 249. 34 292. 74 298. 94 266. 39 274. 96 281.27 289.88

244. 09 
113. 24

249.28 
119.69

296. 67 
119. 96

262. 28 
122. 90

266.70
124.82

273. 01 
128. 12

279. 14 
131.38

283. 87 
133. 89

290. 23 
137. 32

160. 74 164.33 168. 62 173. 07 176. 24 180. 06 184.90 187. 99 192.22

18S. 99 
192.79

191.16
197.07

199. 94 
202. 80

198. 79 
206.77

200. 97 
210. 20

203. 99 
219. 11

207. 44 
219. 96

209. 89 
223. 26

213. 32 
228. 08

627. 10 
92. 42 
281. 96 
99. 79 
31. 84 
209. 92

644.68 
93. 14 
291.81 
97.12 
32.91 
209.70

670. 19 
94.26 
306. 43 
99.04 
34. 19 
216.27

690. 79 
99. 14 
319. 49 
60. 99 
39. 99 
220. 01

709. 09 
99. 72 
331.09 
61. SI 
36. 48 
223.99

731. 93 
96. 69 
349. 09 
63. 62 
37. 60 
228.98

799. 43 
97. 92 
399. 90 
69. 39 
3B.B4 
233.82

779. 96 
98. 13 
372. 79 
66. 72 
39. 91 
238. 41

800. 97 
99. 03 
388. 29 
68. 99 
41. 14 
243. 93

33. 86 34.39 39. 2B 39.96 36. 97 37. 37 38. 17 38. 77 39. 99

9. 99 
10. 57 
4. 62 
29. 09 
223. 64 
19. 99

6.03 
10.76 
9.02 
26.99 
229.19 
19.06

6. 19 
11. 17 
9. 30 
27. 19 
226. 69 
19. 98

6.07 
11.49 
9. 99 
29.03 
228. 16 
20.39

6.09 
11.79 
9.90 
30. 43 
329. 74 
20. 84

6. 18 
12.08 
6. 11 
31. 2B 
231.32 
21. 29

6.12 
12.44 
6.34 
32. 81 
232.90 
22.17

6. 11 
12. 71 
6. 61 
34.60 
234. 47 
22. 99

6. 19 
13. 07 
6. 82 
36. 09 
236. 09 
23. 19

i



Chapter 5 Fyii_M gdel_S im ulat2ons

I n  t h i s  c h a p t e r  t h e  base run  deve loped  i n  th e  p re v io u s  c h a p te r  i s  

com pared  a g a i n s t  a l t e r n a t i v e  s c e n a r i o s  i n  w h ic h  m o n e t a r y  p o l i c y  

v a r ia b le s  a re  changed. Two s c e n a r io s  a re  run  t o  i n v e s t i g a t e  th e  e f f e c t s  

o f  v a ry in g  th e  r a te  o f  g ro w th  o f  th e  non-borrow ed re s e rv e  base above and 

be low  th e  r a t e  assumed i n  th e  base s c e n a r io .  The e f f e c t s  o f  h o ld in g  th e  

r a t i o  ot r e q u i r e d  r e s e r v e s  t o  M1 b a la n c e s  c o n s t a n t  a t  h ig h  and low 

le v e ls  a re  c o n t ra s te d  w i t h  t h e  base  a s s u m p t io n  o f  a s l o w l y  d e c l i n i n g  

r a t i o .  F i n a l l y ,  we i n v e s t i g a t e  th e  keep ing  th e  " f i n a n c i a l  t u r b u le n c e "  

dummy v a r ia b le  i n  th e  1 0 -y e a r  T re a s u ry  bond r a te  and th e  90 -da y  T re a s u ry  

b i l l  r a t e  e q u a t io n s  a t  u n i t y  r a t h e r  th a n  l e t t i n g  th e  v a lu e  o f  t h e  dummy 

t o  f a l l  t o  0 by  1 9 8 4 ,  as i s  done 1n th e  base case . I t  s h o u ld  be no ted  

t h a t  s in c e  th e  t a b le s  g en e ra te d  by th e  m ode l d i r e c t l y  a r e  q u i t e  l o n g ,  

t h e s e  t a b l e s  a p p e a r  a t  t h e  end o f  t h e  c h a p t e r ,  so as n o t  t o  u n d u ly  

d i s r u p t  th e  f lo w  o f  th e  t e x t .

M2Q£X-B3£§-Sc§Q§£igs

S in c e  O c to b e r ,  1979 , th e  F ede ra l Reserve has announced t a r g e t s  f o r  

m oneta ry  a g g re g a te s  w h ic h  i t  f e e i s  a r e  c o n s i s t e n t  w i t h  t h e  g o a i s  o f  

p ro m o ting  f u l l  em ploym ent, re d u c in g  i n f l a t i o n  and f o s t e r i n g  r e a l  g ro w th .  

The p r im a ry  agg re g a te  w h ich  th e  Fed c o n t r o l s  t o  a c h ie v e  th e s e  t a r g e t s  i s  

t h e  l e v e l  o f  n o n -b o r ro w e d  r e s e r v e s  o f  t h e  f i n a n c i a l  sys tem . In  tn e  

r e v is e d  L IFT m o d e l,  th e  exogenous a g g re g a te  w h ich  th e  Fed i s  assumed t o  

c o n t r o l  c o m p le te ly  i s  th e  non-borrow ed  re s e rv e  b ase , w h ich  d i f f e r s  from
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non -borrow ed  re s e rv e s  by th e  amount o f  c u r re n c y  i n  c i r c u l a t i o n .  W h i le  

t h e  n o n -b o r ro w e d  re s e rv e  base i s  assumed t o  be c o m p le te ly  exogenous, i t  

i s  c le a r  t h a t  i f  th e  base i s  moved t o  be c o n s is te n t  w i t h  an M2 t a r g e t ,  

t h e  base  i s  r e a l l y  e n d o ge n ou s  and M2 i s  e x o g e n o u s .  The i n t e r e s t i n g  

q u e s t io n  i n  t h i s  e nv iron m e n t i s  how th e  money m u l t i p l i e r  ch a n g e s ,  s in c e  

t h e  money m u l t i p l i e r  w i l l  d e te rm in e  how much th e  non-borrow ed  re s e rv e  

base  m ust change  t o  m eet t h e  t a r g e t  f o r  t h e  a g g r e g a t e .  S in c e  t h e  

m u l t i p l i e r  i s  e nd o ge n ou s , th e  q u e s t io n  o f  i t s  movement i s  n o t  t r i v i a l .  

Two f o r e c a s t s  w e re  made w i t h  t h e  L IF T  m ode l w e re  made i n  o r d e r  t o  

e x a m in e  t h e  e f f e c t s  o f  c h a n g in g  t h e  p a th  o f  th e  non-borrow ed re s e rv e  

base on economic a c t i v i t y .  W h i le  t h i s  a p p ro a c h  ru n s  c o u n t e r  t o  t h e  

n o t i o n  t h a t  M2 i s  e x o g e n o u s  and t h e  base  i s  e nd o g e n o u s ,  i t  p ro v id e s  

in r o r m a t io n  on a s im p le r  Fed r u l e ,  n a m e ly ,  a n o - fe e d b a c k  p o l i c y  r u l e  

w h ic h  m a in t a i n s  a s te a d y  g ro w th  r a te  i n  th e  base . The e x te n t  t o  w h ich  

th e  g ro w th  i n  M2 d i f f e r s  from  th e  g ro w th  o f  th e  base r e f l e c t s  th e  e x te n t  

t o  w h ich  th e  m u l t i p l i e r  changes.

T h re e  f o r e c a s t s  a re  p r e s e n t e d  w h ic h  d i f f e r  i n  t h e i r  i n i t i a l  

c o n d i t io n s  by th e  assumed g row th  i n  th e  non-borrow ed  m onetary  base . The 

m id d le  case i s  th e  base f o r e c a s t  deve loped  i n  th e  p re v io u s  c h a p te r .  For 

t h i s  c a s e ,  l a b e l l e d  BASE, th e  g ro w th  r a te  f o r  th e  m onetary  base i s  s e t  

a t  8% p e r  ye a r  from  1981 t o  1995. A h ig h  r a t e  o t  g r o w th  s c e n a r i o  f o r  

t h e  m o n e ta ry  b a s e ,  l a b e l l e d  HIGH, i s  assumed t o  be 10%. A low r a te  o f  

g ro w th  s c e n a r io ,  l a b e l l e d  LOW, i s  assumed t o  be 6% p e r  y e a r  from  1981 t o  

1995 . Three m a jo r  a reas  o f  i n t e r e s t  fo rm  th e  b a s is  o f  o u r  a n a l y s i s  o f  

th e  r e s u l t s .
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What a re  th e  macroeconomic im p l i c a t i o n s  o f  th e  v a ry in g  g ro w th  
r a te s  o f  th e  non-borrow ed  m oneta ry  base?

Are th e  p a t t e r n s  o f  g ro w th  o f  employment and o u tp u t  a t  th e  s e c to r a l  
l e v e l  d i f f e r e n t  f o r  d i f f e r e n t  r a te s  o t  non-borrow ed  m onetary  base . 
g row th?

Do th e  d i f f e r e n t  r a te s  o f  non-borrow ed  re s e rv e  base g ro w th  change 
th e  v a r i a b i l i t y  o f  th e  f o r e c a s t  r e s u l t s ?

The m a c ro e c o n o m ic  r e s u l t s  o f  th e s e  t h r e e  m onetary  base s im u la t io n  

a re  q u i t e  i n t e r e s t i n g .  The r e s u l t s ,  w h ich  a re  p r e s e n te d  i n  T a b le  5 . 1 ,  

show t h a t  s lo w e r  base  money g r o w th  t e n d s  t o  speed  up a gg re g a te  r e a l  

g ro w th  i n  th e  economy. Real g ro w th  i s  f a s t e r  and th e  unemployment r a t e  

i s  lo w e r  when th e  r a te  o f  base money g ro w th  i s  s lo w e r  th a n  when th e  r a te  

o f  base  money g r o w th  i s  f a s t e r .  T h i s  i s  due p r i m a r i l y  t o  th e  lo w e r 

i n f l a t i o n  r a t e ,  w h ic h  p ro p s  up r e a l  d i s p o s a b l e  in c o m e  a nd  s p u r s  

c o n s u m p t io n .  S lo w e r  base  money g r o w th  le a d s  t o  a s lo w e r  r a te  o f  M2 

g ro w th ,  w h ich  te n d s  t o  reduce th e  r a te  o f  nom ina l wage g ro w th  and causes 

th e  r e d u c t io n  i n  th e  r a te  o f  a g g re g a te  p r i c e  g ro w th .  The lo w e r  r a t e  o f  

money g ro w th  te n d s  t o  push i n t e r e s t  r a te s  up v ia  th e  " l i q u i d i t y "  te rm  i n  

t h e  i n t e r e s t  r a t e  e q u a t io n s  w h i le  th e  lo w e r  r a te  o f  i n f l a t i o n  te n d s  t o  

keep  t h e  l e v e l  o f  i n t e r e s t  r a t e s  lo w .  I f  n o m i n a l  GNP had  f u l l y  

responded t o  th e  changed r a te  o f  M2 g ro w th ,  v e l o c i t y  would have remained 

c o n s t a n t  o r  n e a r ly  so and th e  i n f l a t i o n  e f f e c t  wou ld  have p re d o m in a te d .  

V e lo c i t y  ( o r  i t s  i n v e r s e ,  M2/GNP) was s u b s t a n t i a l l y  a f f e c t e d  by t h e  

d i f f e r e n t  r a t e s  o t  b ase  money g r o w t h ,  t h u s  i n t e r e s t  r a t e s  a re  much 

h ig h e r  i n  th e  s low  base  money g r o w th  s c e n a r i o  t h a n  i n  e i t h e r  o f  t h e  

f a s t e r  base  money g r o w th  s c e n a r io s .  The 90 -day  T re a s u ry  b i l l  r a t e  i s
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more s e n s i t i v e  t o  th e  l i q u i d i t y  v a r ia b le  t h a n  i s  t h e  1 0 - y e a r  T r e a s u r y  

bond r a t e ,  th u s  s h o r t  r a te s  r i s e  more th a n  long r a te s  i n  response t o  th e  

chang ing  l i q u i d i t y  v a r i a b l e .  The chang ing  v e l o c i t y  r e s u l t  sugges ts  t h a t  

r e - s p e c i f y in g  th e  m a n u fa c tu r in g  HLC e q u a t io n  was an i n s u f f i c i e n t  s te p  t o  

m a in ta in in g  th e  co ns ta n cy  o f  M2 v e l o c i t y .

The c o m p o s i t io n  o f  r e a l  GNP changes i n  response t o  th e  h ig h e r  r e a l  

in co m e  and h ig h e r  i n t e r e s t  r a t e s  a s s o c i a t e d  w i t h  lo w e r  base  m oney 

g r o w t h .  R e s i d e n t i a l  s t r u c t u r e s ,  th e  most i n t e r e s t - s e n s i t i v e  component 

o f  f i n a l  demand, i s  reduced i n  th e  LOU s c e n a r io  s u b s t a n t i a l l y  r e l a t i v e  

t o  t h e  HIGH and BASE r u n s .  The a v e r a g e  g r o w th  r a t e  f o r  th e  1990-95 

p e r io d  f o r  r e s i d e n t i a l  s t r u c t u r e s  i s  1 .3  p e rcen tag e  p o in t s  lo w e r  i n  t h e  

LOW run  th a n  i n  th e  HIGH ru n .  T h is  d e c l in e  i s  more th a n  o f f s e t  by a .23  

p e r c e n ta g e  p o in t  in c re a s e  i n  p e rs o n a l consum ption  e x p e n d i tu re s  (PCE) i n  

th e  LOW run  r e l a t i v e  t o  th e  HIGH ru n ,  s in c e  th e  amount o f  PCE i s  so much 

la r g e r  th a n  th e  amount o f  spend ing  on r e s i d e n t i a l  s t r u c t u r e s .

An i n t e r e s t i n g  macroeconomic v a r i a b l e  i s  t h e  s a v in g s  r a t e ,  w h ic h  

d i f f e r s  s u b s t a n t i a l l y  between th e  s c e n a r io s .  The 1995 r a t e  i s  n e a r ly  4 

p e rcen tag e  p o in t s  h ig h e r  in  th e  LOW run  th a n  i n  th e  HIGH r u n .  T h i s  i s  

b e c a u s e  t h e  u n e m p lo ym e n t  r a t e  i s  lo w e r  and t h e  4 - 6  month com m erc ia l 

paper r a te  i s  h ig h e r  i n  th e  LOW run  th a n  i n  th e  HIGH ru n .  Such a r e s u l t  

i s  t o  be e x p e c te d  s in c e  m ovem ents i n  t h e  s a v in g s  r a t e  o p e r a t e  t o  

s t a b i l i z e  th e  model and r e a l  income g ro w th  i s  so much h ig h e r  i n  th e  LOW 

run  th a n  th e  HIGH ru n .  The o n l y  m echan ism  t o  p r e v e n t  t h e  m ode l f ro m  

d r i v i n g  t h e  u n e m p lo ym e n t  r a t e  b e lo w  0 i n  t h e  LOW ru n  i s  t h e  h ig h e r  

s a v in g s  r a t e .
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Two k in d s  o f  com par isons  a r e  n e c e s s a r y  t o  d e t e r m in e  w h e th e r  t h e  

c o u r s e  o f  i n d u s t r y  o u t p u t s  and t h e  p a t t e r n  o f  s e c t o r a l  e m p lo ym e n t  

d i f f e r s  between th e  s c e n a r io s .  F i r s t ,  t h e  g r o w th  r a t e s  and l e v e l s  o f  

i n d u s t r y  o u tp u ts  may be such t h a t  i t  i s  p o s s ib le  t o  d i s t i n g u i s h  s e c to r a l  

s h i f t s .  G iv e n  t h a t  t h e  g e n e r a l  l e v e l  o f  e m p lo y m e n t  and p r o d u c t io n  

d i f f e r  between s c e n a r io s ,  i t  i s  u s e fu l  t o  a d ju s t  t h e  s e c t o r a l  s p e c i f i c  

g r o w th  r a t e s  f o r  t h e  d i f f e r i n g  l e v e l s  o f  a gg re g a te  economic a c t i v i t y  

r e s u l t i n g  f r o m  each  s c e n a r i o .  The b o t to m  o f  T a b le  5 .1  s h o w s  t h e  

u n a d ju s t e d  g r o w th  r a te s  f o r  s e c to r a l  em ploym ent, w h i le  T a b le  5 .2  shows 

s e le c te d  employment s e c to r s  w i t h  1990-95 g ro w th  r a t e s  a d j u s t e d  f o r  t h e  

d i f f e r i n g  g r o w th  o f  t o t a l  j o b s  i n  each  s c e n a r i o .  In  th e  same v e in ,  

T a b le  5 .3  shows u n a d ju s te d  l e v e l s  and g ro w th  r a te s  f o r  i n d u s t r y  o u t p u t s ,  

w h i le  T a b le  5 .4  shows s e le c te d  o u tp u t  s e c to r s  w i t h  1990-95 g ro w th  r a t e s  

a d ju s te d  f o r  th e  d i f f e r i n g  g ro w th  r a te s  o f  a gg re g a te  o u t p u t ,  measured by 

t h e  r a t e  o f  r e a l  GNP g ro w th .  The a d ju s tm e n t  i s  made by s u b t r a c t in g  th e  

g ro w th  r a te  f o r  th e  a p p r o p r ia te  a g g re g a te  from  th e  i n d i v i d u a l  s e c t o r 1 s 

r a t e .

T a b le  5 .2

R e la t i v e  s e c to r a l  employment g ro w th  ra te s  f o r  s e le c te d  s e c to r s ,  1990-95

BASE HIGH LOW
T o ta l  p r i v a t e  jo b s  1 .5 4  1 .47  1 .63
A g r i c u l t u r e , M in in g , S t r u c t u r e s  - . 3 7  - . 1 9  - . 5 3
F in a n c e , In s u ra n c e ,R e a l  E s ta te  - .1 1  - . 0 8  - . 1 7
M e d ic in e  & E d u c a t io n  .29  .18  .30
D u rab le  goods m a n u fa c t .  - . 2 6  - . 2 8  - . 0 8

The c h a n g in g  p a t t e r n  o f  em ploym ent i s  a r e s u l t  o f  th e  s h i f t  f rom  

PCE t o  r e s i d e n t i a l  s t r u c t u r e s  t h a t  o c c u rs  when h ig h e r  base money g r o w th
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re d u c e s  i n t e r e s t  r a t e s .  S e c t o r a l  e m p lo y m e n t  g r o w th  r e l a t i v e  t o  th e  

g ro w th  o f  t o t a l  p r i v a t e  jo b s  d i f f e r s  most f o r  th e  th e  f o u r  s e c to r s  shown 

i n  T a b le  5 . 2 .  The t a b le  c l e a r l y  i n d ic a t e s  t h a t  h ig h  r a te s  o f  base money 

g ro w th  skew employment tow ard  A g r i c u l t u r e ,  M in in g  and S t r u c t u r e s  and 

away from  s e r v ic e  s e c to r s .  The most i n t e r e s t i n g  p a t t e r n  i s  d is p la y e d  i n  

M e d ic in e  and e d u c a t i o n  s e r v i c e s  and D urab le  goods m a n u fa c tu r in g .  The 

r a t e  o f  g ro w th  o f  employment i n  M e d ic in e  and e d u c a t io n  r e l a t i v e  t o  t h e  

r a t e  o f  g ro w th  o f  p r i v a t e  s e c to r  jo b s  i s  v i r t u a l l y  i d e n t i c a l  i n  th e  BASE 

a n d  LOU r u n s ,  w h i l e  b e in g  s u b s t a n t i a l l y  lo w e r  i n  t h e  HIGH r u n .  A 

s i m i l a r  case can be found  i n  D u rab le  goods m a n u fa c tu r in g ,  f o r  w h ic h  t h e  

BASE and HIGH r e l a t i v e  r a te s  o f  employment g row th  a re  s i m i l a r  w h i le  th e  

LOW run  has a s u b s t a n t i a l l y  d i f f e r e n t  r a t e .  T h is  sugges ts  t h a t  t h e r e  i s  

some s o r t  o f  c r i t i c a l  l e v e l  o f  base  money g r o w th  t h a t  a c h ie v e s  t h i s  

employment g row th  r a te  s h i f t  between th e s e  s e c to r s .

W h ile  th e  l e v e l s  and g row th  r a te s  o f  i n d u s t r y  o u tp u ts  a re  d is p la y e d  

i n  T a b le  5 . 3 ,  (w h ich  appears a t  th e  end o f  th e  c h a p te r )  we w i l l  fo c u s  on 

th e  lo n g - te rm  r e l a t i v e  g ro w th  r a te s  f o r  some s e le c te d  s e c to r s ,  wh ich  a re  

d is p la y e d  i n  T a b le  5 . 4 .
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Table 5.4

S e le c te d  s e c to r a l  o u tp u t  g row th  r a te s  f o r  1990-95 r e l a t i v e
t o  r e a l  GNP g row th

BASE HIGH LOU
Real GNP 2 .1 9 2.11 2 .2 9

I r o n  Ore M in ing -1 .9 2 -1 .97 - 1 .5 0
N o n fe rro u s  M e ta ls  M in ing 0 .13 0.11 0 .25
Coal M in ing 0 .3 8 0 .32 0.41
N o n -d u ra b le s  (sec  9 -21 ) -0 .2 2 -0 .2 1 -0 .3 2
Lumber - 0 . 4 9 - 0 .4 5 -0 .3 7
S ton e ,  C lay  and G lass 0 .5 0 0 .61 0 .42
F e rro u s  M e ta ls -1  .45 -1 .49 -1 .01
M e ta l P ro d u c ts 0 .5 9 0.61 0 .7 6
Eng ines and T u rb in e s 2 .0 2 2 .03 2 .2 9
M e ta lw o rk in g  M ach ine ry - 0 .3 0 -0 *1 4 0 .1 5
S p e c ia l  I n d u s t r y  M ach ine ry -1  .25 -1 .31 -1 .0 7
E l e c t r i c a l  M ach ine ry  (3 8 -4 2 ) 1 .97 1 .82 2 .3 2
M otor v e h ic le s 1 .2 9 1 .2 9 1 .9 4
T r a n s p o r t a t io n  (49 -5 4 ) 0 .3 8 0 .4 6 0 .4 8
U t i l i t i e s  (5 5 -5 8 ) 0 .5 2 0 .46 0 .47
R e t a i l  Trade - 0 .1 6 -0 .2 2 - 0 .2 2
B us ine ss  S e rv ic e s 1.71 1 .7 4 1 .72
Movies and Amusements 0 .7 3 1 .0 0 1 .0 9
M e d ic in e ,  E d u c a t io n ,  NPO - 0 .1 6 -0 .2 7 - 0 .1 6

T a b le  5 . 4  shows t h e  r a t e s  o f  g ro w th  o f  s e le c te d  s e c to r s  le s s  th e  

r a t e  o f  g ro w th  o f  r e a l  GNP. I f  th e  d i f f e r e n t  r a te s  o f  base money g row th  

r e s u l t e d  o n ly  i n  a d i f f e r e n t  r a t e  o t  g ro w th  o t  a g g re g a te  a c t i v i t y ,  t h e  

t h r e e  columns i n  T a b le  5 .4  would  d i f f e r  o n ly  i n  th e  f i r s t  row . However, 

t h e  r e l a t i v e  g ro w th  r a te s  f o r  o u tp u t  a ls o  r e f l e c t  th e  s h i f t  f rom  PCE t o  

r e s i d e n t i a l  s t r u c t u r e s  t h a t  o ccu rs  a t  h ig h  r a te s  o f  base  money g r o w t h .  

S eve ra l s e c to rs  w h ich  m ig h t  n o t  im m e d ia te ly  come t o  mind as l i k e l y  t o  be 

a f f e c t e d  by such  a s h i f t  a r e  in d e e d  a f f e c t e d .  For exam ple , I r o n  o re  

m in in g  grows more s l o w l y  w i t h  f a s t  money g r o w th  t h a n  w i t h  s lo w  base  

m oney  g r o w t h ,  e v e n  a f t e r  a d j u s t i n g  t h e  o u t p u t  g r o w th  r a t e s  f o r  

d i f f e r e n c e s  i n  th e  le v e l  o f  a gg rega te  g ro w th .  I t  m ig h t be e xpec ted  t h a t
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slow base money g r o w th  (LO W ), w i t h  i t s  h ig h  i n t e r e s t  r a t e s  and low  

i n f l a t i o n  r a t e s  w o u ld  cause th e  s e r v ic e  s e c to r s  t o  r i s e  a t  th e  expense 

o f  th e  s e c to rs  more r e la t e d  t o  c o n s t r u c t i o n  a c t i v i t y .  W h i le  a s m a l l  

s h i f t  t o  s e r v ic e  s e c to r s  i s  e v id e n t ,  th e  l a r g e s t  s h i f t s  from  HIGH t o  LOW 

o c c u r  i n  I r o n  o r e  m i n i n g ,  F e r r o u s  m e t a l s ,  E n g in e s  and t u r b i n e s ,  

M e ta lw o rk in g  m a c h in e ry ,  M e ta l p ro d u c ts  and M otor v e h i c le s .  These s n i f t s  

a r e  i n t e r - r e l a t e d .  M o to r  v e h i c l e  o u t p u t  i n c r e a s e  i n  t h e  LOW r u n  

r e l a t i v e  t o  th e  o th e r  tw o  runs  because o f  in c re a s e d  p e rs o n a l consum ption  

e x p e n d i t u r e s  on new a u to s  and t r u c k s  and because o f  th e  s l i g h t l y  h ig h e r  

equ ipm ent in v e s tm e n t  i n  t h e  LOW run  ve rs u s  th e  o th e r s .  ( R e c a l l  from  th e  

p re v io u s  c h a p te r  t h a t  t h e s e  tw o  f i n a l  demand co m p o n e n ts  a c c o u n t  f o r  

a b o u t  t w o - t h i r d s  o t  t h e  s a le s  o f  t o t a l  M otor v e h i c le  o u t p u t . )  About 

h a l f  o f  th e  o u tp u t  o f  M e ta lw o rk in g  m ach ine ry  i s  p u rc h a s e d  d i r e c t l y  f o r  

f i n a l  use  by e q u ip m e n t  in v e s tm e n t  s e c t o r s .  N e a r ly  20% o f  e n g in e  and 

t u r b i n e  o u tp u t  i s  purchased f o r  f i n a l  use by e q u ip m e n t  in v e s t m e n t  and 

f o r  i n t e r m e d ia t e  use by th e  M otor v e h ic le s  i n d u s t r y .  The o u tp u t  o t  th e  

I r o n  o re  m in in g  in d u s t r y  i s  purchased a lm o s t e x c lu s i v e l y  by t h e  F e r r o u s  

m e t a l s  s e c t o r s ,  w h ic h  i t s e l f  s e l l  about 30% o f  i t s  o u tp u t  t o  th e  M eta l 

p r o d u c t s  and M o to r  v e h i c l e s  i n d u s t r i e s .  N e a r l y  15% o f  t h e  M e t a l  

p r o d u c t s  i n d u s t r y  i s  p u rc h a s e d  as an i n p u t  t o  t h e  M o to r  v e h i c l e s  

i n d u s t r y .  Thus , f a s t e r  g row th  i n  th e  M otor v e h i c le s  i n d u s t r y  t e n d s  t o  

push  up th e  o u tp u ts  o f  some m in in g  s e c to r s  and m ach ine ry  s e c to r s ,  wh ich  

m ig h t  no t  o r d i n a r i l y  be a s s o c ia te d  w i t h  an economy skewed to w a rd  f a s t e r  

PCE g ro w th .
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The S to n e ,  c l a y  and g l a s s  i n d u s t r y  i s  one example o f  an in d u s t r y  

whose o u tp u t  g row th  r e l a t i v e  t o  a g g r e g a te  g r o w th  i s  re d u c e d  when t h e  

r a t e  o f  base money g ro w th  i s  re duced . T h is  i s  because t h i s  i n d u s t r y  i s  

v e ry  c l o s e l y  l in k e d  t o  c o n s t r u c t io n  a c t i v i t y ,  s e l l i n g  a b o u t  a t h i r d  o f  

i t s  o u tp u t  t o  t h a t  f i n a l  demand component d i r e c t l y .

To a d d r e s s  th e  q u e s t io n  o f  w he the r th e  v a r i a b i l i t y  o f  th e  f o r e c a s t  

p a th  changes  when t h e  r a t e  o f  base  money g r o w th  c h a n g e s ,  means and 

v a r i a n c e s  o f  t h e  fo r e c a s te d  g row th  r a te s  Cor l e v e l s  where a p p r o p r ia te )  

f o r  th e  1982-95 p e r io d  f o r  s e le c te d  macroeconomic v a r ia b le s  and s e le c te d  

i n d u s t r y  o u tp u ts  a re  p re s e n te d .  These s t a t i s t i c s  f o r  th e  m a c ro e con o m ic  

v a r i a b l e s  a r e  shown i n  T a b le  5 . 5 ,  and t h e  s i m i l a r  s t a t i s t i c s  f o r  

i n d u s t r y  o u tp u ts  a re  shown i n  T a b le  5 . 6 .

T a b le  5 .5
Means and v a r ia n c e s  o f  g ro w th  r a te s  o r  l e v e l s  1982-95

Base High Low
mean v a r ia n c e mean v a r ia n c e mean v a r ia n c e

GNP r e a l 2 .57 1 .26 2 .50 1 .15 2 .6 2 1 .0 9
PCE r e a l 2 .67 1 .44 2 .63 1 .4 8 2 .6 9 1 .46
R e s id e n t ,  s t r u c t . 4 .6 9 9 .27 5 .40 9 .0 8 3 .8 4 8 .60
E q u ip ,  i n v e s t . 3 .7 2 4 .36 3 .6 4 4.07 3 .7 9 3 .8 4
GNP d e f l a t o r 5 .3 8 0 .4 0 6 .1 6 0.31 4 .7 4 0 .53
M2 8.25 2 .50 9 .95 2 .4 9 6 .5 6 2 .4 4
AAA bond r a te 8 .75 1 .6 4 8 .03 2.01 9 .50 1 .29
Unemp. r a te 5.01 1 .1 8 5 .23 0 .90 4 .6 0 1 .23

O nly  s l i g h t  in c re a s e s  o r  d e c r e a s e s  i n  v a r i a n c e s  can  be o b s e rv e d  

when t h e  r a te  o f  base money g row th  i s  changed. The la r g e s t  d i f f e r e n c e s  

a re  t o  be seen between th e  HIGH and LOW s c e n a r i o s .  The mean r a t e  o f  

R e s i d e n t i a l  s t r u c t u r e s  g ro w th  i s  n e a r ly  2 p e rcen tag e  p o in t s  h ig h e r  w i t h  

f a s t e r  base money g row th  CHIGH) th a n  w i t h  lo w e r  base money g ro w th  CLOW).
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A l l  o f  th e  o th e r  f i n a l  demand components show s l i g h t l y  low er g ro w th  w i t h  

lo w e r base money g ro w th -  The a v e ra g e  r a t e  o f  GNP d e f l a t o r  g r o w th  i s  

a b o u t  1 .5  p e rcen tag e  p o in t s  h ig h e r  i n  th e  HIGH run  th a n  i n  th e  LOW ru n ,  

a l th o u g h  th e  v a r ia n c e  o f  th e  r a t e  i s  lo w e r i n  th e  HIGH ru n .  The h ig h e r  

r a t e  o f  i n f l a t i o n  i n  th e  HIGH run  i s  a s s o c ia te d  w i t h  a lo w e r  average AAA 

bond  r a t e  t h a n  t h e  LOW ru n ,  b u t  th e  v a r ia n c e  o f  th e  AAA r a t e  i s  h ig h e r  

w i t h  h ig h e r  base money g ro w th .  T h is  se em ing ly  anom o lous  r e s u l t  ( l o w e r  

i n t e r e s t  r a t e s  w i t h  h i g h e r  i n f l a t i o n ) ,  i s  due t o  th e  movement o f  th e  

r a t i o  o f  M2 t o  nom ina l GNP, w h ic h  f o r c e s  i n t e r e s t  r a t e s  down f u r t h e r  

t h a n  t h e  i n f l a t i o n  r a t e  f o r c e s  them  u p .  The HIGH ru n  has a h ig h e r  

average unemployment r a t e  th a n  e i t h e r  o f  th e  o th e r  tw o  s c e n a r i o s .  One 

i n t e r e s t i n g  f e a t u r e  i s  t h a t  t h e  v a r i a n c e  o f  th e  average unemployment 

r a t e  f o r  th e  HIGH run  i s  lo w e r  t h a n  i n  e i t h e r  o f  t h e  o t h e r  tw o  r u n s .  

Such d i f f e r e n c e s  a re  q u i t e  s m a l l ,  however.

T a b le  5 .6
Means and v a r ia n c e s  o f  g ro w th  r a te s  f o r  s e le c te d  o u tp u t  s e c to r s ,  1982-95

Base High Low
mean v a r ia n c e mean v a r ia n c e mean v a r ia n c e

Lumber 2 .3 6 3 .3 7 2 .72 2 .77 2 .3 0 2 .76
S to n e ,C la y ,G la s s 3 .5 2 2 .93 3 .4 6 2 .83 3 .3 4 2 .7 3
E n g in e s ,T u rb in e s 4.11 3 .45 3 .8 8 3 .2 6 4 .3 6 3 .1 9
M otor v e h ic le s 5 .26 7 .3 9 5 .2 9 6 .8 9 5.31 6 .7 0
U t i l i t i e s 3 .15 1 .1 4 3 .0 4 1 .0 8 3 .1 8 1 .03
R e t a i l  t r a d e 2 .75 1-29 2 .86 1 .55 2 .87 1 .56
M e d ic in e ,  E d . ,  NPO 2 .3 6 1 .10 2 .2 4 1 .0 4 2 .4 9 1 .02

T a b l e  5 .6  r e p o r t s  t h e  mean g r o w th  r a t e s  and  v a r i a n c e s  o t  s e l e c t e d  

i n d u s t r y  o u tp u t  s e c to r s .  Very s m a l l  d i f f e r e n c e s  can  be fo u n d  i n  mean 

g r o w th  r a t e s  o r  v a r i a n c e s ,  even  comparing th e  HIGH and LOW ru n s .  The 

la r g e s t  o f  the se  s m a l l  d i f f e r e n c e s  i n  average  g ro w th  r a te s  can be fo u n d  

i n  L u m b e r ,  w h ic h  g row s  q u i c k l y  on average i n  th e  HIGH run  th a n  th e  LOW
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ru n .  M e d ic in e ,  e d u c a t io n ,  and NPO, on th e  o th e r  hand, grows more s lo w ly  

i n  th e  HIGH run  th a n  i n  th e  LOW ru n .  T h is  i s  c o n s is te n t  w i t h  t h e  s h i f t  

f rom  r e s i d e n t i a l  s t r u c t u r e s  t o  PCE t h a t  o c c u rs  when base money g ro w th  i s  

r e d u c e d .  The v a r i a n c e s  o f  t h e  o u t p u t  g ro w th  r a te s  show v i r t u a l l y  no 

d i f f e r e n c e s  a c ro s s  s c e n a r io s .

To conc lud e  t h i s  s e c t i o n ,  w h i l e  c o n s i d e r a b l e  d i f f e r e n c e  can be 

f o u n d  a c r o s s  s c e n a r i o s  o f  h ig h  and low r a te s  o t  base money g ro w th  f o r  

m acroeconom ic  v a r i a b l e s  and t h e  i n d u s t r y  p a t t e r n  o f  e m p lo ym e n t and 

o u t p u t ,  v e r y  l i t t l e  d i f f e r e n c e  can be fou nd  i n  th e  v a r i a b i l i t y  o f  th e  

f o r e c a s t  a c r o s s  s c e n a r i o s .  The m a c ro e c o n o m ic  d i f f e r e n c e s  c a n  be 

a t t r i b u t e d  t o  t h e  d i f f e r i n g  r a t e s  o f  i n f l a t i o n  a s s o c ia te d  w i t h  h ig h e r  

base money g ro w th ,  and th e  movements i n  th e  r a t i o  o f  M2 t o  n o m in a l  GNP 

i n  t h e  HIGH s c e n a r i o  w h ich  reduces i n t e r e s t  r a t e s .  These f a c t o r s  lea d  

t o  p r e d i c t a b le  i n d u s t r y  employment and o u tp u t  s h i f t s .

Regu i red_ Reserves

One o t h e r  v a r i a b l e  t h a t  i s  exogenous t o  th e  m onetary  sub-model i s  

th e  r a t i o  o f  r e q u i r e d  re s e rv e s  t o  M1 b a l a n c e s .  I n  t h e  base  f o r e c a s t  

p r e s e n t e d  i n  th e  p re v io u s  c h a p te r ,  t h i s  v a r i a b l e  was assumed t o  d e c l in e  

s lo w ly  t o  1995 from  th e  average o v e r  th e  e s t im a t io n  p e r io d  o f  t h e  money 

m u l t i p l i e r  e q u a t io n .  The average  f o r  t h i s  v a r i a b l e  o v e r  th e  e s t im a t io n  

p e r io d  i s  12.3% and t h i s  was assumed t o  d e c l in e  t o  10.0% by 1995 i n  t h e  

base  r u n .  To t e s t  t h e  s e n s i t i v i t y  o f  t h e  m ode l t o  c h a n g e s  i n  t h i s  

a s s u m p t io n ,  two ru n s  o f  t h e  m ode l w e re  made. I n  t h e  f i r s t  r u n ,  t h e
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r a t i o  o t  r e q u i r e d  r e s e r v e s  t o  M1 d e p o s i t s  was k e p t  a t  12.3% f o r  th e  

e n t i r e  f o r e c a s t  h o r iz o n .  In  th e  second r u n ,  t h e  v a r i a b l e  was k e p t  a t  

th e  1981 le v e l  o f  9 .4% . S ince  th e  money m u l t i p l i e r  i s  i n v e r s e l y  r e la t e d  

t o  t h e  r e q u i r e d  re s e r v e  r a t i o ,  we sh ou ld  e x p e c t  t o  see lo w e r - th a n -b a s e  

M2 g ro w th  when th e  r a t i o  i s  h ig h  and th e  re v e rs e  when th e  r a t i o  i s  lo w .  

The m a c ro e c o n o m ic  r e s u l t s  o f  th e se  t h r e e  ru n s ,  in c lu d in g  th e  base , a re  

d is p la y e d  i n  T a b le  5 . 7 .  The s c e n a r io s  a re  l a b e l l e d  HIGH f o r  h ig h  le v e l s  

o f  r e q u i r e d  re s e rv e s ,  LOW f o r  low le v e ls  o f  r e q u i r e d  r e s e r v e s  and BASE 

f o r  r e s u l t s  o f  th e  base deve loped  i n  th e  p re v io u s  c h a p te r .  The s e c to r a l  

o u t p u t  r e s u l t s  f o r  the se  runs  a re  shown i n  T a b le  5 . 8 ,  wh ich  appears  a t  

th e  end ot t h e  c h a p te r .

As T a b le  5 .7  s h o w s ,  t h e  m a c ro e c o n o m ic  f o r e c a s t  o t  t h e  m ode l i s  

n e a r l y  i m p e r v i o u s  t o  t h e  c h a n g e  i n  t h e  p o l i c y  v a r i a b l e  u n d e r  

c o n s id e r a t io n .  The 1990-95 average g ro w th  r a t e s  f o r  r e a l  GNP a r e  a l l  

w i t h i n  .0 2  pe rcen tag e  p o in t s  o f  each o t h e r ,  as a re  th e  average r a te s  o f  

g ro w th  o f  p r i v a t e  jo b s .  Average  M2 g r o w th  f o r  t h e  1 9 9 0 -9 5  p e r i o d  i s  

h i g h e s t  f o r  th e  BASE run  (8%) and n e a r ly  i d e n t i c a l  f o r  th e  LOW and HIGH 

ru n s .  T h is  i s  due t o  th e  d i f f e r e n c e s  i n  th e  90 -da y  T r e a s u r y  b i l l  r a t e  

between th e  LOW and HIGH ru n s .  T re a s u ry  b i l l  r a te s  i n  1990 and 1995 a re  

h ig h e s t  i n  th e  LOW run and low es t i n  th e  HIGH ru n .  The money m u l t i p l i e r  

e q u a t i o n  te n d s  t o  g iv e  th e  same r e s u l t s  because th e  lo w e r T re a s u ry  b i l l  

r a t e  ten d s  t o  decrease  th e  m u l t i p l i e r  a t  th e  same t im e  t h e  lo w e r  l e v e l  

o f  r e q u i r e d  re s e rv e s  r e l a t i v e  t o  M1 te n d s  t o  in c re a s e  th e  m u l t i p l i e r  f o r  

th e  LOW ru n ,  w h i le  th e  o p p o s i te  s i t u a t i o n  p r e v a i l s  i n  th e  HIGH ru n .
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The  c o m p o n e n ts  o f  f i n a l  demand m ost a f f e c t e d  by t h e  r e s e r v e  

re q u ire m e n t  change o ve r  th e  1990-95 p e r io d  a r e  r e s i d e n t i a l  s t r u c t u r e s  

and  e q u ip m e n t  i n v e s t m e n t .  R e s i d e n t i a l  s t r u c t u r e s  grow .1 p e rce n ta g e  

p o in t  f a s t e r  i n  th e  BASE case th a n  i n  e i t h e r  o f  th e  o th e r  tw o  s c e n a r io s ,  

w h i le  equ ipm ent in v e s tm e n t  grows .1 p e rcen tag e  p o in t  s lo w e r  i n  t h e  BASE 

case  t h a n  i n  e i t h e r  o f  t h e  o th e r  two cases . The 1990-95 g ro w th  r a te s  

f o r  a g g re g a te d  s e c t o r a l  e m p lo ym e n t  show t h e  g r e a t e s t  d i v e r g e n c e  i n  

D u ra b le  goods m a n u fa c tu r in g  and i n  B u s in e s s ,  r e p a i r s  and o th e r  s e r v ic e s .  

F o r  t h e s e  s e c to r s  th e  BASE s c e n a r io  shows s lo w e r  g ro w th  th a n  f o r  e i t h e r  

o f  th e  o th e r  two s c e n a r io s .  Ot th e  two a l t e r n a t i v e s ,  LOW and H IGH, a 

h i g h e r  l e v e l  o f  r e q u i r e d  r e s e r v e s  r e l a t i v e  t o  Ml a ls o  has th e  h ig h e s t  

rarte o f  employment g ro w th .  I t  must be emphasized t h a t  th e s e  d i f f e r e n c e s  

a re  v e ry  s l i g h t .

Of s e c to r a l  o u tp u ts  o v e r  t h e  1 9 9 0 -9 5  p e r i o d ,  o n l y  one s e c t o r  o t  

s u b s t a n t i a l  s i z e  shows d i f f e r e n t  g ro w th  r a te s  between th e  t h r e e  ru n s .  

T h is  s e c to r  i s  M otor v e h i c le s ,  wh ich  grows a t  an average  o f  3.7% f o r  th e  

HIGH ru n ,  an average  o f  3.48% p e r  y e a r  f o r  th e  BASE ru n  and an a v e ra g e  

o f  3 .44%  p e r  y e a r  i n  t h e  LOW ru n *  By v i r t u e  o f  t h e  i n t e r i n d u s t r y  

s t r u c t u r e .  M e ta lw o rk in g  m a c h in e ry ,  F e r ro u s  m e t a l s  and I r o n  o r e  m in in g  

show f a s t e r  g r o w th  f o r  t h e  HIGH run  th a n  f o r  th e  o th e r  tw o  s c e n a r io s .  

The g row th  d i f f e r e n t i a l  i s  b ro u g h t  about by th e  s l i g h t l y  h ig h e r  l e v e l  o f  

d is p o s a b le  income fo r e c a s te d  i n  th e  HIGH ru n .  W h ile  consu m p t io n  i n  t h e  

a g g r e g a te  d oes  n o t  g row  more q u i c k l y  i n  t h e  HIGH r u n ,  t h e  s e c to r a l  

d i f f e r e n c e s  o f  th e  PCE e q u a t io n s  between ru n s  r e s u l t s  i n  t h e  s l i g h t l y  

d i f f e r e n t  r a t e s  o f  o u t p u t  g r o w t h .  F u r t h e r  e v id e n c e  can be foun d  by 

lo o k in g  a t  th e  o u p u t  f o r  t h e  M o v ie s  and am usem ents  s e c t o r ,  w h ic h  i s
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p r i m a r i l y  a PCE d e t e r m i n e d  s e c t o r  w i t h  a h ig h  e s t i m a t e d  in co m e  

e l a s t i c i t y  ( 2 . 5 4 ) .  T h is  s e c to r  a ls o  shows f a s t e r  g r o w th  f o r  t h e  HIGH 

ru n .

1Q£S£S&-£2£S-S9ya£i90-&B1!!!X

I n  th e  e s t im a t io n  o f  th e  m onetary s u b - m o d e l ,  i t  was n e c e s s a r y  t o  

i n t r o d u c e  a dummy v a r i a b l e  t o  account f o r  f i n a n c i a l  m arket t u r b u le n c e .  

The pa th  o f  t h i s  dummy v a r ia b le  i n  th e  base s c e n a r i o  i s :  .5  i n  1 9 8 2 ,  

. 2 5  i n  1983 and 0 t h r o u g h o u t  t h e  r e s t  o f  t h e  f o r e c a s t .  T h i s  p a th  

re p re s e n ts  th e  id e a  t h a t  th e  f i n a n c i a l  t u r b u le n c e  w h ic h  f o r c e d  t h e  use 

o f  t h e  dummy b e g in s  t o  s u b s id e  a f t e r  1981 . The o p p o s i te  assumpton i s  

t h a t  f i n a n c i a l  tu r b u le n c e  rem ains a t  th e  1981 l e v e l ,  o r  t h a t  th e  p a th  o f  

th e  dummy i s  u n i t y  th ro u g h o u t  th e  f o r e c a s t .  A run  o f  th e  model was made 

w i t h  t h i s  dummy v a r ia b le  s e t  t o  u n i t y  t h r o u g h o u t  t h e  f o r e c a s t  h o r i z o n  

and t h e  c o m p a r is o n  o f  t h i s  run  w i t h  th e  base run  i s  th e  s u b je c t  o f  th e  

f i n a l  com parison  o f  t h i s  c h a p t e r .  T a b le  5 . 9  p r e s e n t s  t h e  l e v e l  and 

g r o w th  r a t e  r e s u l t s  f o r  macroeconomic and employment a g g re g a te s .  T a b le

5.11 shows th e  in d u s t r y  o u tp u t  l e v e l s  and g ro w th  ra te s  f o r  th e  tw o  ru n s  

and appears  a t  th e  end o f  th e  c h a p te r .

The m a c ro e c o n o m ic  r e s u l t s  o f  keep ing  th e  dummy v a r ia b le  a t  u n i t y  

a re  q u i t e  p r e d i c t a b le .  M a in ta in in g  th e  dummy e s s e n t i a l l y  adds a b o u t  3 

p e r c e n ta g e  p o i n t s  t o  th e  l e v e l  o f  i n t e r e s t  r a t e s .  The 90 -day  T re a s u ry  

b i l l  r a te  i s  3 .2 2  p e rcen tag e  p o in t s  h ig h e r  i n  1990 and 2 .9 4  p e r c e n ta g e  

p o i n t s  h i g h e r  i n  1995 when t h e  i n t e r e s t  r a t e  dummy i s  se t  t o  u n i t y .  

H i g h e r  i n t e r e s t  r a t e s  t e n d  t o  r e d u c e  r e s i d e n t i a l  s t r u c t u r e s
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s u b s t a n t i a l l y  wh ich  tends  t o  reduce th e  o th e r  components o f  f i n a l  demand 

by p u l l i n g  i n d u s t r y  o u tp u ts  down. By 1985 , th e  h ig h e r  i n t e r e s t  r a te  run  

has re d u c e d  r e s i d e n t i a l  s t r u c t u r e s  by 12 b i l l i o n  1977 d o l l a r s  r e l a t i v e  

t o  th e  base  r u n ,  a d i f f e r e n c e  w h ic h  i n c r e a s e s  o n l y  s l i g h t l y  as t h e  

f o r e c a s t  p r o c e e d s .  By 1995 h i g h e r  i n t e r e s t  r a t e s  f o r c e  r e s i d e n t i a l  

s t r u c t u r e s  down by about 14 b i l l i o n  1977 d o l l a r s  and d e c r e a s e  PCE and 

n o n - r e s i d e n t i a l  s t r u c t u r e s  by  a b o u t  2 b i l l i o n  e a c h .  E q u ip m e n t  

in v e s tm e n t  i s  4 b i l l i o n  d o l l a r s  lo w e r w i t h  h ig h e r  i n t e r e s t  r a t e s .  These 

d e c l in e s  r e s u l t  i n  an unemployment r a t e  w h ich  i s  .6 5  p e r c e n ta g e  p o i n t s  

h i g h e r  w i t h  h i g h e r  i n t e r e s t  r a t e s  i n  1 9 9 5 .  I t  s h ou ld  be p o in te d  o u t  

t h a t  lo o k in g  a t  g row th  ra te s  i s  somewhat m is le a d in g  i n  t h i s  c o m p a r is o n ,  

s in c e  w h a t  appears  t o  have happened i s  a downward s h i f t  i n  th e  le v e l  o f  

a c t i v i t y  wh ich  leaves  g row th  r a te s  r e l a t i v e l y  c o n s ta n t .

T u rn in g  t o  th e  i n d u s t r y  o u tp u t  t a b l e .  T a b le  5 .1 1 ,  o v e r  t h e  1990 t o  

1 9 9 5  p e r i o d ,  v e r y  l i t t l e  d i f f e r e n c e  can  be f o u n d .  M ost o f  t h e  

d i f f e r e n c e  i n  th e  l e v e l s  o f  o u tp u t  and g row th  r a te s  can be fo u n d  i n  t h e  

e a r l y  p a r t  o f  th e  f o r e c a s t .  By 1995 , th e  Lumber i n d u s t r y  o u tp u t  i s  o n ly  

a b o u t  4% lo w e r  w i t h  h i g h e r  i n t e r e s t  r a t e s .  The g ro w th  r a te  f o r  th e  

Lumber i n d u s t r y  f o r  th e  1990-95 p e r io d  i s  a c t u a l l y  h i g h e r  w i t h  h i g h e r  

i n t e r e s t  r a t e s .  T h is  seems t o  be th e  r e s u l t  o f  th e  model r i s i n g  t o  some 

d e s i r e d  l e v e l  o f  a c t i v i t y  f ro m  a lo w e r  s t a r t i n g  p o in t  i n  th e  run  w i t h  

h ig h e r  i n t e r e s t  r a t e s .

T a b le  5 .1 0  p re s e n ts  th e  average g ro w th  r a te s  o r  l e v e l s  f o r  s e le c te d  

macroeconomic v a r ia b le s  and th e  v a r ia n c e s  o f  t h e  g r o w th  r a t e s .  T a b le

5 .1 2  p r e s e n ts  s i m i l a r  i n f o r m a t io n  f o r  s e le c te d  i n d u s t r y  o u tp u t  s e c to r s .
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For th e  macroeconomic t a b l e ,  th e  la r g e s t  d i f f e r e n c e  i n  a v e ra g e  g r o w th  

r a t e s  can be fo u n d  i n  r e s i d e n t i a l  s t r u c t u r e s  and equ ipm ent in v e s tm e n t .  

Equipment in v e s tm e n t  has a s m a l l e r  v a r i a n c e  w i t h  h ig h  i n t e r e s t  r a t e s  

t h a n  w i t h  low e r i n t e r e s t  r a t e s .  The d i f f e r e n c e s  shown i n  t h e  t a b le  a re  

q u i t e  s m a l l .

Ta b le  5 .1 0
Means and v a r ia n c e s  o f  s e le c te d  macroeconomic v a r ia b le s  1982-95

Base Dummy s e t  t o  1 .0
mean v a r ia n c e mean v a r ia n c e

GNP r e a l 2 .57 1 .26 2.51 1 .07
PCE r e a l 2 .6 7 1 .4 4 2 .6 6 1 .33
R e s id e n t ,  s t r u c . 4 .6 9 9 .27 3 .8 8 8 .52
E q u ip ,  i n v e s t . 3 .7 2 4 .3 6 3 .6 2 3 .83
GNP d e f l a t o r 5 .3 8 0 .40 5 .40 0 .3 9
M2 8.25 2 .5 0 8 .46 2 .2 8
AAA bond r a te 8 .75 1 .6 4 1 0 .9 4 1 .2 8
Unemployment r a te 5.01 1 .1 8 5 .83 1 .1 5

F i n a l l y ,  T a b le  5 .1 2  p o in t s  o u t  th e  s l i g h t  s h i f t  o f  o u tp u t  away from 

s e c to r s  a s s o c ia te d  w i t h  r e s i d e n t i a l  s t r u c t u r e s  i n  f a v o r  o f  s e r v i c e s .  

L u m b e r  and S t o n e ,  c l a y  and g l a s s  show t h e  tw o  l a r g e s t  d e c l i n e s  i n  

a v e r a g e  g r o w th  w i t h  h i g h e r  i n t e r e s t  r a t e s .  O n ly  R e t a i l  t r a d e  a n d  

M e d ic in e ,  e d u c a t io n  and n o n - p r o f i t  o r g a n iz a t io n s  o f  th e  s e le c te d  s e c to r s  

show an i n c r e a s e  i n  g row th  r a te s  w i t h  h ig h e r  i n t e r e s t  r a t e s .  No m a jo r  

changes i n  v a r ia n c e s  a re  re v e a le d  i n  T a b le  5 .1 2 ,  a l t h o u g h  t h e  m a j o r i t y  

o f  t h e  s e l e c t e d  s e c t o r s  show v e r y  s l i g h t l y  lo w e r  v a r ia n c e s  w i t h  th e  

i n t e r e s t  r a t e  dummy s e t  t o  u n i t y .
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T a b le  5 .1 2
Means and v a r ia n c e s  o f  g row th  ra te s  f o r  s e le c te d  o u tp u t  s e c to r s ,  1982-95

Base Dummy se t  t o  1 .0
mean v a r ia n c e mean v a r ia n c e

Lumber 2 .3 6 3 .3 7 2 .0 8 3 .43
S to n e ,C la y ,G la s s 3 .5 2 2 .93 3 .1 9 2 .7 9
E n g in e s , tu r b in e s 4.11 3 .4 5 4 .0 2 3 .1 5
M otor v e h ic le s 5 .26 7 .3 9 5 .1 0 6.81
U t i l i t i e s 3 .1 5 1 .1 4 3 .1 0 1.01
R e t a i l  t r a d e 2 .7 5 1 .2 9 2 .8 5 1 .4 2
M e d ic in e ,E d . ,  NP0 2 .3 6 1 .1 0 2 .3 9 1 .0 8

To conc lude  t h i s  s e c t i o n ,  v e r y  p r e d i c t a b l e  r e s u l t s  a r e  o b t a in e d  

when i n t e r e s t  r a t e s  a r e  i n c r e a s e d  e x o g e n o u s ly .  A downward s h i f t  i n  

a c t i v i t y  r e l a t i v e  t o  th e  base i s  e x p e r ie n c e d  im m e d ia te ly .  There  i s  some 

e v id e n ce  t h a t  th e  economy i s  g r o w in g  s l i g h t l y  f a s t e r  i n  t h e  1 9 9 0 -9 5  

p e r io d  w i t h  h ig h e r  i n t e r e s t  r a te s  th a n  th e  base ca se ,  as i f  th e  model i s  

co n v e rg in g  on th e  same le v e l  o r  r e a l  a c t i v i t y  i n  b o th  cases . T h is  seems 

e s p e c ia l l y  t r u e  f o r  PCE, wh ich  i s  lo w e r i n  th e  h ig h  i n t e r e s t  r a t e  run  by 

7 b i l l i o n  1977 d o l l a r s  i n  1 9 8 5 ,  5 b i l l i o n  lo w e r  i n  1990 and 2 b i l l i o n  

lo w e r  i n  1995. I t  seems re a son a b le  t o  c o n c lu d e  t h a t  i f  t h e  m odel had 

b e e n  r u n  t o  2 0 0 0  o r  b e y o n d ,  t h e  r e s u l t s  o f  t h e  tw o  r u n s  w o u ld  be 

i d e n t i c a l .  T h is  sugges ts  t h a t  th e  m ode l,  l i k e  th e  e conom y- can  a d j u s t  

i n  t h e  l o n g  t e r m  t o  c o n s i s t e n t  and m a in t a in e d  ch ang es  i n  i n i t i a l  

c o n d i t io n s .
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BASE HONEY COMPARISONS

Oroii National Product, (cu. *)

Labor compensation
Indtract bus in*** taxes
Return to capital •

Nat interest 
Corporata profit*
Proprietor income

Gross National Product Deflator

Hourly labor comp, index (*anuf. >

Labor productivity (SNP/JOB8)

Financial variables 
Treasury bill rata 
Traa*urg bonds • 10 year 
AAA Corporata bond rata 
Commercial papar rata 
Mortgage rata 
M2 (billion* of currant*! 
Non-borrowed reserve bate 
Ratio of H2 to nominal GNP 
Saving* rate

Cro** National* Product (77*) 
Personal Consumption 
Residential Structures 
Non-residontlal structure* 
Producers' durable equipment 
Inventory change 
Exports 
Imports

Other variables
Oisp. income-per capita (1972*1 
Return to capital scalar 
Foreign demand scaler 
Trade balanca (cu. *> 
Merchandise exports (cu. *) 
Merchandise imparts (cu. • ) 
Exchange rata scaler

Unemployment rate
Civilian jobs (millions)
Private sector jobs

Agric. Mining.Structure* 
Durable goods manufacturing 
ton-durable good* mfg 
Transp* Communic»Utilitles 
Trade
Finance*Insurance.Real Estate 
Medicine & Education 
Domestic servant*
Butin***.Repair. Oth service*

TABLE 9. 1. SUMMARY OF RESULT8 
( BASE) ( BASE) ( HIGH ) ( LOU > t BAS) ( HIGH ) ( LOW ) ( BASE) ( HIGH ) ( LOW ) 

1981 19B9 1 98 3  1989 1990 1990 1990 1993 1993 1993

29B4.43 4299.19 4373.91 4231.41 6239.33 6947.79 9933.29 9080.28 10032.94 B367. 72

1771. 402612. 402669.393369. OO3799.684019. 263600.049936. 076173. 189086. 38
391. 76 327. 24 331.69 332. 44 497.93 477. 21 436. 64 647.38 707.88 997. 40
900. 071276. 771290. 661238. 731B69. 731936. 971790. 902743.162980. 172343. 83
343. 43 319. 77 319.77 319.77 432.63 432. 63 432.63 392. 74 992.74 392.74
249.06 433. 72 491. 33 413.21 644.49 707. 46 980. 23 931.20 1137.84 763. 64
147. 38 224. 43 224.27 329. 07' 361.99 360.06 362, 96 973.39 970. 31 976. 86

1. 99 2. 91 2. 33 2. 46 3.34 3. 43 3.07 4.23 4.72 3. B7

144. 40 192. 94 198. 79 187. 94 299. 38 376.38 237.37 344. 93 397.69 306. 09

20. 10 20. 88 20.87 20.88 21.67 21.61 21. 68 22. 31 22. 43 22. 94

14. 76 a 40 7.31 9. 46 7.06 4.39 9. 98 9.92 2. 11 10. OO
13; 91 8. 30 8.04 8.69 7.34 6.33 B. 36 6.B9 9.31 8. 64
14. 17 9. 03 8.81 9. 30 7.86 6.96 8.79 7.33 9. 89 9.06
14.76 8. 97 7. 38 9. 9B 7. 96 9.07 9.92 6.24 2.66 10. 21
14. 17 9. 46 9.22 9.77 8.90 7. 98 9.41 B. 08 6.67 9. 69

1743. 792487. 972660.133327. 9B3707. 394306.633168. 129930. 997018. 924366. 71
163. 30 229. 16 243.91 307. 89 339.90 402. 14 280. 97 901.10 663.02 378. 73
0; 38 0. 98 0. 61 0. 99 0. 99 0.66 0. 93 0.61 0.70 O. 52
6. 42 7. 99 7.39 7.96 7.88 6.82 9. IB 8.24 6. 39 10. 39

2099. 232396. 742396.123403. 102692.082679. 692698. 333003. 412973. 663029. 38
1313. 091941. 441943.64 1949. 101734. 441736. 671730. 491908. 191898. 701913. 43
6B. 86 94. 84 98.00 92. 46 117.83 126. 79 108. 34 133.72 146. 73 117. 90
82.83 97. 92 96. 39 98.47 109.48 107. 69 110.00 123.77 121. 99 129. 41
172. 33 213. 13 212. 73 313. 31 240.88 236. B6 241.68 290.21 286. 69 292. 91
9. 39 16. 36 16.40 16. 37 18. 10 IB. 31 16.39 20.03 20.77 20. 42

294. 48 249. 92 242.18 290. 38 276. 29 299. 09 391.99 337. 16 312. B7 362. 29
221. 38 261. 97 262.68 363. 47 301. 26 309. 99 396. 98 346. 81 392. 28 349. 12

4937. 619169. 319161.249209. 219989. 789917. 369669. 333948. 709793. 926130. 39
1. OO 1. 00 1.00 1. 00 1.00 1.00 1. 00 1.00 1. 00 1. 00
1.00 1. 00 1.00 1.00 1.00 1. 00 1.00 1.00 1.00 1. 00
0. 00 0. 00 -86.08 -86. 88 0.00-140. 69-140. 69 0.00-176. 00-176. 00

218. 69 266. 43 268.79 264. 61 383. 34 381. 90 382. 22 620. 01 649. 30 999. 94
261.71 393. 31 399. 99 331. 80 523. 90 936.62 910. 43 796. 01 896. 87 73S. 79
1.00 1. 00 1.00 1. 00 1.00 1. OO 1.00 1.00 1.06 0. 94

7. 71 9. 46 9.44 9.23 4.20 4. 96 4. 01 3.90 4. 36 3. 28

104. S3 114. SO114.62 119. 07 124.33 133. 79 124. 47 133. 43 132. SB 134. 23
88. 01 98. 06 98. 08 98. 33 106. 78 106. 34 107. 02 113.32 114.47 116.12
9. 93 10. 89 10.87 10. B4 11. 69 11. 76 11. SB 12.39 12. 33 12. 23
12. 20 13. 17 13.19 13. 23 13. 83 13.60 13. 99 14. 73 14. 44 19. 07
S. 13 • 8. 09 8.09 8. 11 7. B4 7. 78 7. BS 7. S3 7. 30 7. 63
3. 43 9. 69 3.69 3. 70 9. 78 9. 79 3. 82 3. 64 3. 79 5. *?1
22. OS 26. 63 26. 64 26. 67 29. 71 29. 64 29. 67 32. 6B 32. 43 32. 76
9. SB 6. 70 6.71 6. 71 7. 33 7. 34 7. 31 7.BB 7. 87 7. 06
10. 31 11. 60 11. 58 11. 68 12: 99 12. B9 13. 17 14. £4 13. 99 14. SI
1. G8 1. 00 1.S0 1. 00 1. 77 1. 77 1. 77 1. 74 1. 74 1. 74
11. 16 13. 59 13. 55 13. 60 13. 06 19. 84 13. 91 IS. £4 18. IB IS. 44
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BASE fttJNEY COMPARISONS

< BASE) 
BI- 69

Broil National Product, (cu. *) 9.13

Labor compensation 9.71
Indirect buiinm tain 6.96
Raturn to capital 8.74

Not Interest 6. 30
Corporate profit* 13.87
Proprietor incoma 10. 91

Oross National Product Deflator 9.76

Hourly labor comp, lndea (manuf. ) 7.34

Labor productivity (6NP/XB9) 0.94
Financial variable*
Treasury bill rate -14.09
Treasury bonds • 10 year -12.90

I AAA Corporate bond rate -11.28
Commercial paper rata -13. 98
Mortgage rat* -10. 10
H2 (billion* of current*) 8. 69
Non-borroved reserve base 8. 00

I Ratio of M2 to nominal ONP -0.24
8aving* rate 4.07

Oros* National Product (77*) 3.36
Personal Consumption 4. 01
Residential Structure* 8.00
Non-residential structure* 4.08
Producers' durable equipment 9.31
Inventory change 13. 69
Exports -0.86
Import* 4.21

Other variables
Disp. income per capita (19729) 3.26 
Raturn to capital scalar 
Foreign demand scaler 
Trade balance (cu. *)
Merchandise eaports (cu. *) 4.91
Merchandise imports (cu. I) 7.90 
Eachange rate scaler

Unemployment rate -8: 63
Civilian, jobs (millions) 2.42
Private sector job* 2.70

ftgrlc. Mining.Structure* 2. 16
Durable goods manufacturing 1.91
Non-durable goods mfg -0. 12
Transp. Communic.Utilities 1.19
Trade 3.78
Finance.Insurance.Real Estate 3.28
Medicine Si Education 2.46
Domestic servants -1.03
Dusines•.Repair..Oth services- 4.86

TABLE 9. 1. SUMMARY OF RESULTS 
SUMMARY OF EXPONENTIAL ANNUAL GROWTH RATES 

HIGH ) ( LOU ) ( BASE) ( HIGH ) ( LOU ) ( BABE) ( HIGH ) ( LOW ) ( BASE)
91- 89 81- 89 89- 90 89— 90 89- 90 90- 99 90- 99 90- 99 81- 99

9. 97 8. 73 7. 44 8.06 6. 76 7. 92 a 94 6. 88 7.99

10. 29 9.29 7. 47 8. 17 6.79 7.99 8.60 6. 91 8. 14
6. B9 6.19 6.70 7.28 6.06 6.94 7.89 6.27 6. 79
9. 01 8.38 7.63 8. 12 7.09 7. 66 8.62 7.04 7.96
6. 30 6.30 6. 30 6.30 6. 30 6.30 6.30 6.30 6. 30
14. 87 12.66 7. 92 8. 9B 6.79 7.36 9.90 9. 90 9. 42
10. 90 10.98 9. 94 9.47 9.94 9.23 9.20 9.29 9.71

6. 21 9.30 9. 11 9. 89 4.44 9. 33 6.42 4. 99 9. 38

7. 99 6.99 9.61 . 6. 99 4.67 6. 01 7.28 9.09 6. 22

0. 93 0.99 0. 79 0.70 0. 79 0.76 0.74 0.78 0. 81

■17. 97 -11.10 -3. 47 -10.21 0.29 -3. 93 —14.63 0. 86 -6. 92
•13. 70 -11.88 -2.46 -4.79 -0. 69 -1.39 -3.91 0. 6B -9. 06
•11. 87 -10.92 -2. 77 -4.71 -1. 14 -1. 38 -3. 49 0. 62 -4. 70
•16. 66 -10.80 -2. 90 -8.02 0.70 -3.86 -12.93 0; 9B -6. 19
•10. 76 -9.30 -2. 19 -3. 90 -0.79 -1.01 -2.97 0. 99 -4. 02
10. 96 7.22 7.98 9.64 6. 17 8.00 9.77 6. 42 8. 24
10. 00 6.00 8.00 10. 00 6.00 B. 00 10.00 6. 00 8. OO
0. 99 -1.91 0. 94 1.98 -O. 99 0. 46 1.23 -0. 46 0. 30
3. 39 9.39 0. 69 -1.90 2. 89 0. 90 -0. BO 2. 49 1.79

3. 39 3.43 2. 32 2. 21 2.32 2. 19 2.11 2. 29 2- 97
4. 04 4.07 2. 36 2.36 2. 27 1.91 1.7B 2. 01 2. 67
8. 82 7.37 4. 34 9. 19 3. 21 2. 38 2.92" 1. 66 4. 69
3. 78 4.32 2.32 2.22 2.22 2. 49 2.90 2.62 2. 87
9. 26 9.33 2. 49 2. 19 2. 90 3. 73 3.82 3. 89 3. 72
13. 94 13.89 2.02 2.20 -O. 02 2.03 2.92 4. 44 9. 41
-1. 24 -0.41 2. 33 1.39 3. 07 3.98 3.78 4. 31 2. 01
4. 28 4.26 2.80 3.09 2.47 2. B2 2.82 3. 00 3. 21

3. 22 3.49 1. 99 1. 33 1.68 1.26 0.98 1. 98 I. 93

9. 13 4.74 7.27 7.02 7. 39 9. 62 10.62 9.02 7. 44
7. 66 7.40 7. 88 8.23 7. 44 8. 37 9. 36 7. 40 7. 99

-8. 71 -9.72 -9.29 -3. 99 -9. 32 -1.47 -0.01 -3. 99 -4: 86

2. 42 2.48 1. 98 1. 90 1. 97 1. 43 1.37 1. SI 1. 76
2. 71 2.77 1. 70 1.62 1. 69 1. 34 1.47 1. 63 1. 93
2. 22 2.14 1. 90 1. 96 1. 32 1. 17 1.28 1. 10 1. 57
I. 87 2.02 0. 99 O. 68 1. 06 1. 26 1.19 1. 99 1. 39
-0. 19 -0.07 -0. 64 -0. 77 -0. 99 —0. 66 -0.73 -0. 63 -0. 50
1. 19 1.23 0. 34 0.21 0. 39 0. £0 0. 19 0. 33 0. 52
3. 80 3.83 2.20 2. 13 2. 13 1. 91 1. 80 1. 9B 2. 55
3. 22 3.31 1. SO 1.79 1.71 1.43 1.39 1. 46 2. 09
2. 41 2. 63 2. 29 2. 14 2. 40 1. B3 1.65 1. 93 2. 16
-1. 03 -1.03 -0. 37 -0.37 -0.37 -0.31 -0.31 -0. 31 -O. 54
4. 08 4.99 3 14 3. 10 3. 14 2. BO 2.76 2. 99 3. 51
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BASE MONEY COMPARISONS
( BASE) 

1981

1AGRICULTURE) FORESTRY. FISHERY 143. 71

MININO 80.86
2IRON ORE MININO 2. 46
3NONFERROUS METALB MINING 3. 11
4COAL MININO 20. 97
0NATURAL QAB EXTRACTION 19.63
6CRUDE PETROLEUM 28. 17
7NCM-METALLIC MININO 6. 92

Bconstruction 99. 90
NON-DURABLES 671. 99

9FOOD «< TOBACCO 218. U
10TEXTILES. EXC. KNITS 34. 87
11KNITTINO 9. 17
12APPAREL, HOUSEHOLD TEXTILES 41. 60
13PAPER 91. 19
14PRINTING & PUBLISHING 90. 43
19AGRICULTURAL FERTILIZERS 13. 92
16OTHER CHEMICALS 109. 19
17PETROLEUM REFININO 96. 81

18 FUEL OIL 24. 33
19RUBBER PRODUCTS 19. 39
20PLASTIC PRODUCTS 29. 30
21SHOES AND LEATHER 6. 42

DURABLES 723. U
22LUMBER 39. 84
23FURNITURE 16. 42
24STONE. CLAY. GLASS 32. BO
29FERROUS rCTALB 94.06
26COPPER 8. 64
27OTHER NONFERROUS METALS 33. 10
2BMETAL PRODUCTS B6. 39

NON-ELEC MACHINERY 144. 97
29ENB1NEB AND TURBINES 11.09
30AGRICULTURAL MACHINERY 11.26
31CCM8TR. MININO, OILFIELD EQ IB. 37
32METALWORKING MACHINERY 19. 32
33SPECIAL INDUSTRY MACHINERY 9. 12
34MISC NON-ELECTRICAL HACH. 36. 71
39COMPUTERS 27. 69
36OTHER OFFICE EQUIPMENT 3. 04
37SERVICE INDUSTRY MACHINERY 12. 06

ELECTRICAL MACHINERY 116. 63
38CDMMUNIC EQ, ELECTRONIC COMP 63. 19
39ELEC 1NDL APP ft DISTRIB EQ 20. 64
40HOUSEHOLD APPLIANCES 10. 98
41ELEC L10HT1N0 & WIRING EQ 16. 08
42TV BETS, RADIOS. PHONOGRAPHS 6. 14

TRANSPORTATION EQ 144. 33
43MOTOR VEHICLES 87. 33
44AEROSPACE 3B. 61
49SHIPS. BOATS 9. 28
46OTHER TRANSP. EQUIP. 9. 11

......““ ' ' . - -

TABLE 9.3. OUTPUTBY PRODUCING SECTORC1977*)
BASE) (HIGH ) (LOU )( BASE)( HIGH ) <LOU ) <BAGE)< HIGH >< LOU )
19B9 1989 1989 1990 1990 1990 1999 1999 1999

192. 96 192.79 193. 99 167. 06 169. 19 168. 93 181.09 178. 29 182. 99
B7. 60 67.60 87. 89 92.26 91. 49 92. 69 96. 94 99. 30 97. 48
2. 79 2.73 2. 79 2. 89 2.69 2. 94 2.89 2.71 3. 06
3. 72 3.70 3. 74 3.67 3. 76 3.93 4.34 4.20 4. 46
23. 32 23. 31 23. 44 27. 13 26. B9 27.42 30.89 30. 32 31. 38
19. 49 19.47 19. 96 19.97 19. BO 20. 14 19.98 19. 60 20. 29
30. 22 30.26 30.21 29. 29 29.22 29. 09 28.26 28.30 27. 99
B. 14 B. 14 8. 16 9. 19 9. 14 9.21 10.22 10. 16 10. 24

117. 10 117.72 116. 69 134. 19 136. 39 131.41 149.30 193.22 149. 11

797. 93 797.30 799. 99 839. 99 B33. 43 B43. 97 926.99 916. 90 931. 09
234. 68 234. 79 239. 11 292. 26 290. 66 293.37 267.81 264. 71 268. 22
42. 12 41.97 ' 42.23 47.96 47.37 48. 13 93.98 93. 19 94. 34
10. 97 10.99 10. 98 12. 11 12. 09 12.07 13.66 13.71 13. 83
90. 76 90.64 90. B6 98. 49 98.08 98. 43 69.82 64. 99 66. 09
9B. 02 97. BB 98. 27 69. 47 64. 93 66.04 73.13 71. 89 74. 04
96. 74 96.68 97.02 62.76 62.37 63. 39 68.21 67. 9B 69. 08
14. 23 14.18 14. 32 19.93 19.61 16. IB 18.07 17. 64 18. 36
127. 14 126. B3 127. 48 147.77 149.64 149. 22 172.19 169. 20 173. 6B
109. 91 109. 99 109. 92 110. 19 110. 06 109. 79 119.92 119. 96 119. 04
29. 9B 29.60 29.70 26.77 26. 98 26.92 28.63 28. 29 28. 88
IB. 87 18.92 18. 82 21.76 21.81 21.98 24.89 29. 00 24. 76
30. 34 30. 31 30. 46 36. 14 39. 67 36. 49 43.42 42. 71 43. 99
• B. 99 6.60 8. 48 9. 19 9. 39 8.96 10.10 10. 36 9. 71

874. B4 873. 79 679. 481019.221001. 961024. 641199.71 1173.87 122B. 13
49. 39 49.63 49. 46 90.90 91. 12 49. 99 99.41 99. 93 94. 97
.20. 29 20.37 20. 49 22.09 22. 10 22. 29 24.27 24. 07 24. 77
40. 09 40.24 40. 10 46.24 46. 48 49.73 92.88 93.24 92. 38
98. 94 97.87 99. 37 63.34 99.78 69. 38 69.74 61. 66 69. 70
9. 97 9.93 10. 03 10. 19 9. 89 10. 32 11.07 10. 69 11. 49
39. 77 39.60 40.02 46.92 49.27 47. 17 99.92 93. 94 97. 12
101. 39 101.12 101.93 116.96 119. 44 117. 01 134.39 132. 29 136. 26
170. 89 170. 42 171. 98 19B. 23 193. 37 201.04 24B. 46 236. 46 249. 24
13. 34 13.29 13. 40 19.92 19. 46 16. 18 19.69 19. 02 20. 34
12. 72 12.70 12. 73 13.76 13. 46 13.94 19.72 19. 34 19. 84
19. 30 19. 2B 19. 36 20.96 20. 34 21.29 24.09 23. 38 24. 69
17. 82 17.78 17. 83 18.09 17. 60 18.20 19. BB 19. 42 20. 56
10. 18 10. 14 10. 20 9. 79 9. 43 9.96 10.22 9. 82 10. 98
42. 44 42.22 42. 66 46. 91 49. 22 47.02 94.09 92. 49 99. 78
36. 79 36. 79 37. 09 92. 29 90. 99 93.38 74.28 72. 69 76. 99
3. 49 3. 90 3. 94 3.87 3. 80 4.03 4. 99 4. 43 4.82
14. 74 14.76 14. 77 17. 13 17. 07 17. 04 20.03 19.93 20. 03
140. 27 139.76 141. 22 162. 96 198. 44 169. 40 200.19 192. 81 208. 31
78. 29 77.80 78. 77 94. 29 91. 39 96. 22 121.38 116. 20 127. 09
23. 73 23.98 23. 86 29. 28 24. 90 29. 73 29.97 28. 89 31. 29
11. 62 11.69 11. 71 12. 96 12. 86 13.09 14. 16 13. 99 14. 43
19. 69 19. 69 19. 77 21. 73 21. 44 21. BB 29.19 24. 48 29. 89
7. 03 7.09 7. 10 8. 33 B. 29 8. 47 9. 90 9. 32 9. 69

191. 69 192.14 192. 44 239. 01 233. 67 232. 32 277.18 274. 43 282. 07
122. S3 123.29 122. 61 193. 32 194. 43 148. 97 1B2. 43 183. 01 183. 99
49. 33 49.22 46. 01 92. 70 90. 89 54. 69 99.82 97. 29 62. 92
12. 93 12. 92 12. S3 19. 64 19. 92 19. 61 18.90 18. 80 19. 12
11. 30 11. 12 11. 29 13. 36 12. 82 13. 49 16.04 19. 36 16. 48



BASE MONEY COMPAHIBOMS
( BASE) ( BASE)

19B1 1989

47 IN9TBWCNT8 28. 94 34. B6
48MISC. manufacturing 17. 81 21. 76
' TRANSPORTATION 136. 14 196. 93
49RAILROADS 22. 72 29. 03
90TRUCKING. HUY PASS TRANSIT 63. 97 73. 97
91WATER TRANSPORT 19. 44 16. 68
92AIR TRANSPORT 28. 23 34. 40
93PIPELINE 3. 98 3. 99
94TRANSPORTAION BERVICE8 2. 61 2. 89

UTILITIES 223. 80 261. 69
99COmUNICATlONB 8ERVICEB 83. 10 102. 86
96ELECTRIC UTILILITIE8 78. 39 88. 69
97GAS UTILITY 91. 31 96. 82
98WATER AND SANITATION 11. 04 13. 32

99WHOLESALE TRADE 187. B9 220. 12
60RETAIL TRADE 193. 69 231. 36
61EAT I NO Ci DRINKING PLACES 89. 33 107.08

62FINANCE & INSURANCE 130. 86 193. 02
63REAL ESTATE 198.83 181. B6
64COMER-OCCUPIED HOUSING 194. 89 183. 06

SERVICES 488. 44 989. 7B
69HOTELBi REPAIRS EXC AUTO 44. 31 90. 93
66Busircss SERVICES 202. 79 298. 99
67AUTOMOBILE REPAIR8 42.60 92. 48
68MOVIES AND AMUSEMENTS 23.87 29. 62
69MEDICINE.EDUCATION. NPO 174. 92 194. 60

70FED t> S&L GOVT ENTERPRISES 28.22 32. 41
71NON COMPETITIVE IMPORTS
72DOMESTIC SERVANTS 9. 09 9. 82
73UNIMPORTANT INDUSTRY 8. 90 10.07
74SCRAP AND USED 2. 69 4. 26
79REST OF THE WORLD INDUSTRY 36. 07 27. 97
76GOVERNMENT INDUSTRY 213. 73 219. S3
77 irFORUM STAT. DISCREPANCY 16. 08 18. 94
78NIPA STAT. DISCREPANCY 1. 22 0. 00

9.3. OUTPUT BY PRODUCING SECTOR (19774)
HIGH > 
1989

( LOU ) 
1989

( BASE) 
1990

t  HIGH ) l 
1990

1 LOW ) 
1990

( BASE) 
1999

( HIGH ) ( 
1999

LOW ) 
1999

34.79
21.72

39. 08 
21. SI

41.99
29.60

40. 69 
29.29

42. 34 
29.74

90.93
29.71

49. 92 
29. 21

92. 09 
29. 82

197.00 
29. 02 
73. 94 
16. 64 
34. 99 
3.96 
2.89

197. 96 
29. 12 
73. 69 
16. 82 
39. 06 
3. 99 
2. 91

178.33 
27. 16 
83. BO 
19.06 
40.90 
4.22 
3. 20

177. 84 
26. 89 
83. 38 
18. 61 
41. 62 
4. 81 
3. 16

180. 07 
27.30 
83.88 
19. 91 
41.96 
4.20 
3. 22

202.74 
29. 93 
94.64 
22. 49 
48. OB 
4.92 
3.91

202.26 
29.07 
94. 04 
21.86 
49. 32 
4. 93 
3. 49

206. BO 
29.92 
99. 34 
23. 23 
90. 27 
4. 91 
3. 93

261.31 
102.43 
88.68 
96. B9 
13.31

262.24 
102. 66 
89.24 
97. 19 
13. 16

303.69 
126. 90 
99.08 
62.27 
19. 79

301. 06 
129. 18 
98.20 
61. 79 
19. 89

304. 44 
126. 19 
100. 16 
62.77 
19.36

347.66 
193.10 
109.01 
66.79 
18.76

342.39 
190.67 
106.98 
69. 94 
19. 30

349. 46 
192. 90 
110.90 
67. 77 
17. 90

220.09 220. 60 292. 74 290.93 293.00 2B9.8B 286. 79 291. 98

231.81
107.23

231. 70 
107. 49

262.28
122.90

262. 84 
122.27

260. 68 
122.62

290.23
137.32

288.90 
136. 09

289. 2B 
138. 31

193.17 193. 17 173. 07 173. 07 172.63 192.22 191.72 192. 09

1B2.39 
183. 34

181. 99 
183. 92

198. 79 
206.77

199. 60 
207. 03

197. 99 
206. 33

213.32 
228. OB

214. OS 
226. BB

212. 09 
228. 71

9B9.64 
90. 47 
298.69 
92. 43 
29.88 
194.21

988. 24 
90.62 
299. 19 
92. 91 
30.01 
199. 91

690. 79 
99. 14 
319. 49 
60. 99 
39. 99 
220. 01

6SB. 08 
94. 97 
318. 29 
60. 39 
36. 19 
216. 28

694. 81 
99.21 
319. 99 
60.09 
36. 48 
223. OB

BOO. 97 
99.03 
388.29 
68. 99 
41.14 
243. 93

793. 81 
98. 67 
389. 76 
67.76 
42.27 
239. 36

810. 04 
99. 94 
390. 90 
68. 31 
43. 16 
248.14

32.41 32.28 39.96 36. 02 39. 94 39. 99 39.83 38.90

9.70 
10.09 
4. 17 
26. 41 
219. 83 
18.39 
0.00

9. 78 
10. 11 
4. 39 
28. 26 
219. S3 
18. 44 
0. 00

6.07 
11. 49 
9.99 
29. 03 
228. 16 
20. 39 
0.00

9.88 
11.32 
9. 14 
24. 91 
228. 16 
19. 98 
0.00

6.03 
11. 60 
6.00 
32.47 
228. 16 
30.38 
0.00

6.19 
13.07 
6.82 
36.09 
236. 09 
23. 19 
0.00

9. 92 
12. 89 
6.31 
29. 49 
236. 09 
22.76 
0.00

6. 48 
13. 30
7. 49 
40. 34
236. 09 
22. 89 
0. 00
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4?

BASE MONEY COMPARISONS

< BASE) < 
BI- 89

1 AGRICULTURE.FORESTRY. FISHERY 1.96

MINING 2.00
2 IRON ORE MINING 2. 84
3 NONFERROUS METALS MINING 4. 46
4 COAL HININO 3. 14 
9 NATURAL GAB EXTRACTION -0.23
6 CRUDE PETROLEUM 1. 79
7 NON-TCTALLIC MINING 4.08
B CONSTRUCTION 3.97

NON-DURABLES 3. 01
9 FOOD fc TOBACCO 1.83
10 TEXTILEB. EXC. KNITS 4.72
11 KNITTING 4. 4B
12 APPAREL. HOUSEHOLD TEXTILEB 4.97

14 PRINTING It PUBLISHING 2.99
19 AGRICULTURAL FERTILIZERS 1.28
16 OTHER CHEMICALS 3.80
17 PETROLEUM REFINING 2. 19

IB FUEL OIL 1. 29
19 RUBBER PRODUCTS 9. 11
20 PLASTIC PR0DUCT8 4. 99
21 SHOES AND LEATHER 7. IB

DURABLES 4.76
22 LUMBER 3.26
23 FURNITURE 9.23
24 STONE. CLAY. GLASS 9.02
25 FERROUS METALS 1-99
26 COPPER 3. 96 .
27 OTHER NONFERROUS METALS 4. 98 
2B METAL PRODUCTS 4.01

NON-ELEC MACHINERY 4. 18
29 EN8IICB AND TURBINES 4.72
30 AGRICULTURAL. MACHINERY 3. 04
31 CONSTR. MINING.OILFIELD EQ 1-34
32 METALWORKING MACHINERY 3. 78
33 SPECIAL INDUSTRY MACHINERY 2.76
34 MISC NON-ELECTRICAL MACH. 3. 62 
39 COMPUTERS 7. 14
36 OIWR OFFICE EQUIPMENT 3. 19
37 SERVICE INDUSTRY MACHINERY 9.02

ELECTRICAL MACHINERY 4.61
38 CCmjNIC EQ. ELECTRONIC COMP 9.34
39 ELEC INDL APP * D1BTRIB EQ 3. 48
40 HOUSEHOLD APPLIANCES 2. 39
41 ELEC L1GHTIN0 8t MIRING EQ 9. 00
42 TV SETS. RADIOS. PHONOGRAPHS 3. 40

TRANSPORTATION EQ 7. 09
43 MOTOR VEHICLES B. 47
44 AEROSPACE 4. 01
49 SHIPS. BOATS 7. 49
46 OTHER TRANSP. EQUIP. 9.39

TABLE 9.3. OUTPUT BY PRODUCING 8ECT0R <19779) 
SUMMARY OF EXPONENTIAL ANNUAL GROWTH RATES

HIGH ) (LOW ) <BASE) (Him > tLOU > ( BASE) <HIGH ) <LOU ) <BABE)
Bl- B9 81- 89 89- 90 89- 90 89- 90 90- 99 90- 99 90- 99 81- 99
—■—“ ------- ------- ------- ——~ ——————

1. 93 1. 66 1.76 1. 96 1.86 1.61 1.93 1. 60 1.69

2. 00 2.09 1.04 0. 86 1.06 0. 91 0.82 1. 00 1.27
2. 98 3. 19 0.66 -0.27 1.09 0. 27 0.14 0. 79 1. 14
4. 30 4. 98 0. 78 0. 39 0. 99 2.32 2.22 3. 94 2. 38
3. 13 3.27 3.03 2. 83 3. 14 2. 97 2.43 2. 70 2. 90
-O. 20 -0.09 0. 93 0.33 0. 99 0.02 -0.20 0. 19 0. 13
1. 79 1.74 -0.69 -0.70 -0.78 -0.69 -0.64 -0. 74 0. 02
4.06 4.12 2.43 ' 2.31 2. 42 2. 11 2.13 2. 12 2. 79

4. 10 3.88 2. 73 2.94 2.38 2. 13 2.33 1. 98 2.87

2. 99 3.06 2.09 1.92 2. 10 1.97 1.90 I. 97 2. 30
1.84 1.B8 1.49 1.33 1. 90 1. 20 1.08 1. 14 1.47
4.64 4.79 2. 60 2.42 2.61 2.37 2.32 2. 43 3. 12
4. 43 4. 91 1. 99 1.92 1.90 2.69 2.98 2. 73 2. 99
4. 91 9.02 2.02 2.74 2.78 2.37 2.29 2. 49 3. 28
3. 07 3.24 2; 41 2. IB 2. 90 2.21 2.19 2. 29 2. 99
2. 92 3.07 2.02 1.91 2. 10 1.66 1.60 1.73 2. 16
1. IB 1.42 2. 29 1.92 2. 49 2.92 2.49 2. 93 2. 07
3. 74 3.B7 3. 01 2.77 3. 19 3. 09 3.00 3.04 3. 29
2. 17 2.19 0. 86 0.83 0. 79 0. 99 0.97 0. 93 1. 26
1. 27 1.37 0. 91 0. 79 0. 93 1.34 1.22 1.41 1. 16
9. 17 9.04 2.84 2.84 2.74 2.69 2. 73 2. 74 3. 44
4. 92 4.64 3. 90 3. 29 3. 99 3.67 3.61 3.74 3.86
7. 32 6.98 1.44 1.79 1. 08 1.90 1.97 1.62 3. 24

4. 73 4. B9 3. 09 2. 73 3.06 3.26 3. IB 3.62 3. 62
3. 90 3.30 2.29 2. 18 1.88 1.70 1.66 1.92 2. 36
9.38 9.49 1.74 1.64 1. 68 1.88 1.71 2. 19 2. 79
9. 11 9.02 2.89 2. 68 2.63 2.69 2.72 2.71 3. 41
1.70 2.34 1. 97 0.69 1. 93 0. 74 0.62 1.28 1. 40
3. 46 3.71 0. 43 -0. 08 0. 97 1.66 1.99 2.08 1.77
4. 4B 4.79 3. 14 2. 68 3.29 3. 94 3. 90 3.83 3. 69
3. 99 4.19 2. 86 2.69 2.76 2.78 2.72 3. 09 3. 16
4. 11 4.28 2. 97 2. 93 3. 17 4. 03 4.02 4. 30 3. 69
4.61 4.62 3. 93 3.03 3. 77 4. 21 4. 14 4. SB 4. 11
3. 02 3.07 1. 98 1. 16 1.82 2.66 2.61 2. 99 2. 38
1. 21 1.32 1. 97 1.07 1. 90 2.78 2. 79 2. 96 1. 94
3. 73 3. BO 0. 30 -O. 20 0. 41 1. 89 1.97 2. 44 1. 86
2. 67 2.80 -0. 86 -1. 49 -0. 47 0. 94 O.SO 1. 22 0. 82
3. 49 3.76 1.83 1.37 1.94 3. 01 2.97 3. 42 2. 76
7. 11 7.34 7. 01 6. 99 7. 28 7. 04 7.09 7.22 7. 06
3. 99 3. Bl 2. 33 1. 69 2. 62 3. 24 3.06 3. 98 2. 89
9. 06 9.08 3. 00 2. 90 2.86 3. 13 3. 10 3. 23 3. 63
4. 92 4.78 2.93 2. 91 3. 16 4. 16 3.93 4. 61 3. 86
9. 20 9. 91 3. 72 3. 22 4. 00 9.06 4- BO 9. 96 4. 66
3. 32 3. 62 1.27 0. 77 1. 91 3. 40 3.27 3. 89 2. 66
2. 40 2.93 2. 17 1. 98 2. 23 1.77 1.63 1. 94 2. 08
9. 09 9. 16 2. 02 1.70 2.03 2.92 2. 66 3. 33 3. 19
3. 47 3.69 3. 40 3. 14 3. 93 2. 62 2. 46 2. 69 3. 12
7. 19 7. 19 4. OB 3. 91 3.77 3. 30 3.22 3. 88 4. 66
B. 62 8.48 4. 48 4. 90 3. 84 3.48 3. 40 4. 23 9. 26
3. 99 4.3B 3. 01 2. 36 3. 46 2. S3 2. 39 2.00 3. 13
7. 47 7. SO 4. 43 4.31 4. 40 3. 79 3. 03 4. 09 9. 08
4. 98 S. 37 3. 33 2. 89 3. 90 3. 66 3. 62 4. 09 4. 04



2
1
9

( BASE) (

BASE MONEY COMPARISONS

81- B5

47INSTRUMENTS 5. 00
48MISC. MANUFACTURING 9. 01

TRANSPORTATION 3. 49
49RAILROADS 3. 43
90TRUCKING. HMY PASS TRANSIT 3. 65
51MATER TRANSPORT 1. 94
93AIR TRANSPORT 4. 94
53PIPELINE 3. 49
94TRANSPORTAION SERVICES 3. 54

UTILITIES 3. 91
55COTfffUNICATIONS SERVICES 5. 33
56ELECTRIC UTILILITIES 3. 09
57GAS UTILITY 3. 55
58WATER AND SANITATION 4. 69

59MCLESALE TRADE 3. 96

60RETAIL TRADE 4. 45
61EATING Si DR INK I NO PLACES 4. 53

62FINANCE fc INSURANCE 3.91

63REAL ESTATE 3. 38
64OtMER-OCCUPIED HOUSING 4. 18

SERVICES 4. 54
65HOTELS! REPAIRS EXC AUTO 3. 29
66BUSINESS SERVICEB 6. 08
67AUTOMOBILE REPAIRS 5. 31
68MOVIES AND AMUSEMENTS 5. 40
69MEDICINE,EDUCATION.NPO 3. 67

70FED «. SliL GOVT ENTERPRISES 3. 46
71NON COMPETITIVE IMP0RT8
73DOMESTIC SERVANTS 3. 35
73UNIMPORTANT INDUSTRY 4. 23
74SCRAP AND USED 11. 83
75REST OF THE WORLD INDUSTRY -6. 72
76GWERNMENT INDUSTRY 0. 70
77 ItFORUM STAT. DISCREPANCY 3. 96
7BNIPA STAT. DISCREPANCY

TABLE 9 .3 . OUTPUT BY PRODUCING 8ECTOR (1 9 7 7 *)
SUMMARY OF EXPONENTIAL ANNUM. GROWTH RATES

HIGH ) (LOW > <BASE) 11 HIGH ) (LOW ) ( BASE) <HIGH ) <LOW ) <BASE)
81- 85 SI- 85 89- 90 85- 90 85- 90 90- 99 90- 95 90- 95 81- 99
4.93 5.15 3. 53 3. 16 3. 76 4. 09 3.93 4. 13 4. 14
4. 96 9.06 3.35 3.05 3.31 3.98 2.88 3. 94 3.66

3. 56 3. 65 3. 61 2.49 3.67 3.97 3.57 a. 77 3.84
3.41 3.93 1. 63 1. 41 1.66 1.67 1.59 1.83 1. 87
3. 64 3.69 3. 60 3.51 3. 99 3.43 a. 41 a. 56 3.84
1.87 3.14 3. 67 3.35 3.97 3.37 3.21 3.49 3. 67
5. 34 9. 43 3. 46 3.49 3.99 3.34 3.39 3.61 3.80
3. 51 3. 49 1.38 1. 34 i.aa 1.39 1.41 1.38 1.67
3. 57 3.67 3.00 1.78 3.03 1. 89 1.76 1.88 3. 13

3. 87 3. 96 3. 98 3.83 3. 98 3.71 a. 57 3. 76 3. 15
9. 33 9.38 4. 14 4. 01 4. 13 3.83 3.71 3.85 4. 36
3. 10 3.39 3.23 3.04 3. 31 1.91 1.71 3.04 3.36
3. 58 3.71 1.83 1.65 1.86 1.40 1.18 1. 53 1.88
4.67 4.38 3.39 3.54 3. 10 3. 49 3.79 3.06 3.79

3. 96 4.03 3. 76 2. 63 3.74 3.74 3.67 3. 84 3. 10

4. 90 4. 49 3. 51 3. 51 3. 36 2. 03 1.89 a. 08 3. 89
4.57 4.63 3. 69 3.63 3.63 3. as 3.14 3.41 3.07

3. 94 3.94 3. 46 3.44 3.39 a. 10 a. 05 3. 13 3. 75

3. 46 3.40 1.78 1.80 1.69 1.41 1.40 1. 4a 3. 11
4. 31 4. 34 3. 44 3. 43 3. 34 1. 96 1.83 a. 06 a. 76

4. 54 4.69 3. 30 3.33 3. 33 3.93 a. 86 3. 07 3. 53
3.36 3.33 1.74 1.71 1. 74 1.36 1.30 1. 51 3. 05
6.09 6.14 4.33 4. 15 4. 31 3.90 3. 85 4.01 4. 64
5. 19 9.33 3.86 3.83 3.70 3. 49 8.30 a. 56 3. 40
9. 63 9. 73 3. 65 3.83 3. 90 3. 93 3.11 3. 36 3. B9
3.63 3.83 3. 49 3.34 3.60 3. 03 1.84 3. 13 3. 36

3. 47 3.37 3.08 3. 11 1. 93 1.91 a. 01 1.81 3. 41

3.87 3.30 0. 89 0.63 0. 86 o. as 0.14 1. 43 1.36
4. 16 4.33 3. 69 3. 38 3. 75 3. 98 a. ss 3. 74 3. 07

11. 31 13.37 5. 45 4. 17 6. 43 3. 98 4.10 4. 30 6. 74
-7. 80 - 6. 10 1. 03 -1.49 3. 78 4. 39 3.67 4. 34 0. 00
0. 70 0.70 0.74 0. 74 0. 74 0. 68 0.68 0. 68 0.71
3. 36 3.43 1. 90 1.65 3.00 3. SB 2.61 2. 32 3. 63



REQUIRED RE8ERVE RATIO RUN8

firoii National Product* <cu. *)

Labor compensation
Indirect buiintu taxes
Return to capital 

Nat interest 
Corporate profits 
Proprietor income

Oross National Product Deflator

Hourly labor comp. indei (manuf. )

Labor productivity (ONP/JOBB)

Financial variables 
Treasury bill rate 
Treasury bonds > 10 year 
AAA Corporate bond rat* 
Commercial paper rate 
Mortgage rata 
MS (billions of current*) 
Non-borrowed reserve base 
Ratio of H2 to nominal BNP 
Sayings rate

Oross National Product (77*) 
Personal Consumption 
Residential Structures 
Non-resld*ntlal structures 
Producers' durable equipment 
Inventory chang*
Exports
Import*

Other variables
Disp. income p*r capita (1978*) 
Return to capital scalar 
Foreign d*mand scalar 
Trade balrfnc* (cu. *) 
Merchandise eiports (cu. *) 
Merchandise imports (cu. *) 
Exchange rata scaler

Unemployment rate

Civilian jobs (millions)
Private sector jobs

Agric. Mining.Structures 
Durable goods manufacturing 
Non-durable goods nfg 
Tronsp. Communic<Utilities 
Trade
Finance.InsurancêReal Estate 
Medicine & Education 
Domestic servants 
Business.Repair.Oth services

TABLE 9.7. 8UMMARY OF REBULTB
( BASE) ( BASE) ( HIGH ) ( LOU ) ( BASE) 

19B1 1989 1989 19B9 1990

8984. 434899. 194308.834349. 836839. 93

1771.40 
891. 76 
900. 07 
849. 49 
849. 06 
147.3B

8618. 40 
387. 84 
1876. 77 
319. 7T 
433. 78 
884. 43

8618.09 
386.87 
1879. SO
319.77
430.78 
889.08

8690. 01 
389. 99 
1889. 96 
319. 77 
441. 41 
884. 98

3799. 68 
497. 93 
1869. 73 
438. 63 
644. 49 
361. 99

1.99 8. 91 8. 91 8. 94 3. 84

144.40 198. 94 198. BO196. 40 899. 38

80. 10 80. 88 80.88 80.87 81. 67

1 HIOH ) 
1990

( LOU ) 
1990

( BASE) 
1999

( HIGH ) 
1999

( LOW > 
1999

6197. 616871.869080.889008.789109. 14

3777. 16 
493.97 
1899. 00 
438.63 
638. 39 
361. 70

3027. SI 
498. 86 
1878. 11 
438.63 
644. 39 
361. 84

9936.07 
647.38 
8748.16 
998. 74 
931.80 
973. 99

9900. 80 
640. 47 
8714. 78 
998. 74 
908.77 
974.87

9964. 67 
647. 09 
8738. 71 
998. 74 
984. 76 
974. 03

3.88 3. 86 4.83 4. 19 4. 84

893. 96 898. 37 344.93 340. 90 346. B4

81. 66 81.64 88.91 88. 90 88. 49

14. 76 8. 40 8.46 7.99 7.06
13. 91 8. 30 8.36 8. 27 7. 34
14. 17 9. 03 9.08 9. 00 7.86
14.76 8. 97 8.64 8. 17 7.96
14. 17 9. 46 9.91 9. 43 8. 90

1743. 798487. 978480.338968. 793707.39
163. 90 889. 16 889. 16 889. 16 339.90
0. 98 0. 98 0.98 0. 99 0.99
6. 48 7. 09 7.69 7. 41 7.88

8099. 838396. 748401.368399. 388698. 08
1313. 091941. 441949.66 1944. 041734. 44
68. B6 94. 84 99.11 96. 83 117.83
88. S3 97. 98 97.68 96.80 109.48

. 178.33 813. 13 813.17 811. 64 840.88
9. 39 16. 36 16.63 16. 48 18. 10

894. 48 849. 93 846. 98 843. 69 876. 89
881.38 861.97 868.97 863. 00 301.86

7.36 6.68 9.98 6. 90 9.77
7. 48 7. 10 6.89 7. 10 6. 73
7. 98 7. 63 7.33 7. 98 7. 81
7. 89 7.23 6.84 6. 82 6. 19
a 61 8. 87 8.08 8. 30 7. 96

3637.983768.969930. 999381. 989967. 06
339.90 339. 90 901.10 901. 10 901. 10
0. 99 0. 60 0.61 0. 60 0. 61
8. 16 7. 79 8.84 8. 69 8. 89

8691. 388686. 183003.41 3004. 633000. 39
1733. 761734. 381908. 191906. 381908. 04
116. 98 119. 86 138.78 130. 97 133. 64
109. 40 109. 44 183.77 183. 79 183. 99
839.89 839. 19 890. 81 290. 49 889. 68
17. 49 17.74 80.03 80. 23 19. 87
878.94 878. 18 337.16 341. 93 334. 99
300. 90 308.34 346.81 346. 84 347. 69

4937. 619169. 319198. 369169. 139989. 78
1.00 1. OO 1.00 1.00 1.00
1.00 1. 00 1.00 1.00 1.00
0. 00 0. oo -86.88 —86. 88 0.00

818.69 266. 43 866.80 267. 99 383.84
261. 71 393. 31 394.01 394.84 983. 90
1.00 1. 00 1.00 1.00 1.00

7. 71 9. 46 9. 27 9. 48 4. 80

104. 88 114. 80 119.02 114.78 184.23
88.01 98. 06 98.88 98. 03 106. 78
9. 99 10. 89 10.06 10. 89 11.69
12. 80 13. 17 13.81 13. 14 13.83
8. 13 B. 09 8. 10 B. 08 7. 84
9. 43 9. 69 9. 70 9. 68 9. 73
£2. SB 26. 62 26.67 26. 68 29.71
9. SB 6. 70 6.71 6. 71 7.33
10. 91 11. 60 11.69 11. 60' 18. 99
1.08 1. 00 i.eo 1. SO 1.77
11. 16 13. £9 13.39 13. 96 19.66

9602. 939976. 999948. 709979. 169949. 71
1.00 1.00 1.00 1. OO 1. 00
1.00 1.00 1.00 1. 00 1. 00

“140. 69-140. 69 0.00-176. OO-176. OO
383.88 380. 19 620.01 622. 89 616. 90
981. 08 929. 71 796. 01 791. 43 796. 83
1.00 1. 00 1.00 1. 00 1. 00

4. 18 4. 31 3.90 3. 79 3. 90

184. 86 124. 10 133. 43 133. 97 133. 48
106. 80 106. 69 119. 38 119. 46 119. 31
11. 67 11.70 12.39 12. 37 12. 41
13. 84 13. 76 14. 79 14. 81 14. 69
7. 84 7. 03 7. 58 7. 99 7. 58
9. 79 9.78 9. 84 9.86 9. 89
29. 67 29. 66 32. 68 32. 62 38. 63
7. 33 7. 33 7. 8B 7. 87 7. G8
13.03 12. 98 14.24 14. 29 14. 29
1.77 1.77 1.74 1. 74 1. 74
19. 69 19. 67 IB. 24 18. 33 18. 30



REQUIRED RESERVE RATIO RUNS TABLE 9l 7. BUHHARY OF RE8ULTB
BUMHARV OF EXPONENTIAL ANNUAL GROWTH RATES 

( BASE) ( HI OH > ( LOU » ( BABE) ( HIOH I ( LOU I ( BASE) < HIOH ) f LOU ) « BASE)
si- es at- 89 81- 89 BO- 90 89- 90 89- 90 90- 99 90- 99 90- 99 81-99

(h-on National Product, (cu. •) 9. la 9. 19 9.41 7- 44 7.30 7.33 7.93 7.48 7.46 7.99

Labor compensation 9.71 9.77 10.07 7.47 7.33 7.39 7. 99 7.93 7.48 a.14
Indirect buiiMii taitf A. 96 6. 93 6.76 6.70 6.97 6. 99 6.94 6.88 6.87 6.79
Raturn to capital S. 74 B. 71 8.91 7.63 7.90 7.93 7.66 7.63 7.61 7.96

Nat interest 6.30 6.30 6.30 6.30 6. 30 6.90 6.30 6.30 6.30 6.30
Corporate profits 13. B7 13.70 14.31 7.93 7.60 7.97 7.36 7.89 7.33 9.43
Proprietor income 10. 91 10. 99 10.93 9.94 9.49 9.81 9.33 9.39 9.36 9.71

Oross National Product Deflator 9. 76 9.74 6.07 9. 11 9.03 9.03 9. 33 9.38 9.34 9.38

Hourly labor conp. indei (manuf. ) 7.34 7.33 7.69 9.61 9. 48 9.49 6. 01 9.93 9.B9 6.88

Labor productivity (ONP/JOB8) 

Financial variables

0. 94 0.94 0.93 0.79 0.74 0.73 0.76 0.76 0.76 0.BI

Treasury bill rate -14.09 -13.93 —19.49 -3.47 -3.79 -3.49 -3. 93 -3.47 -3.93 -6. 93
Treasury bonds • 10 year -13.90 -13. 73 -13.99 -3.46 -3.33 —X 09 -1.39 -1.03 -t.oa -9.06
AAA Corporate bond rate -11.38 -It. 14 -11.34 -3.77 -3.97 -3.31 -1. 38 -1.04 -1. 13 -4.70
Coaaerclal paper rate -13.98 -13. 38 -14.79 -3.90 -1.91 -3.49 -3.86 -3.81 -3.33 -6.19
tfortgag* rate -10. 10 -9. 97 -10. IB -3. 19 —1. 98 -8.63 -l.Ot -0.74 -0.77 -4.03
na (billions of current*)' S. 89 8. at 9.68 7.98 T.66 7.63 8.00 7.83 7.84 8.34
Non-borrowed reserve base 8.00 8.00 8.00 a. oo S. 00 a. 00 a. 00 8.00 8.00 a. 00
Ratio of H3 to noaiinal 6W -0.34 -0.34 0.37 0.94 0.36 0.31 ' 0.48 0.39 0.38 0.30
Savings rate 4.07 4.94 3.60 0.89 1.17 0.89 0.90 1.37 1.36 1.79

Oross National Product (77*) 3.36 3.41 3.39 3.33 3.38 8.89 3. 19 3.30 3.31 3.97
Personal Consuaptlon 4. Ot 4. OS 4.09 3.36 3.30 8.33 1.91 1.90 1.91 8.67.
Residential 8tructures S. 00 a. 07 a. 37 4.34 4.07 4.39 3. 38 3.37 3.38 . 4.69
Non-resldential structures 4.08 4. 13 3.89 3.33 3.37 8.49 3.49 3.47 3. 90 8.87
Producers' durable equipment 9.31 9. 33 9.14 3.49 3.36 8.44 3.73 3.83 3.83 3.73
Inventory change 13.89 14.39 13.97 3.03 0.96 1.99 3.03 3.96 3.37 9.41
Eiports -0.86 -0.79 -1.08 8.33 3.44 8. 31 3.98 4.10 4. 13 3.01
Imports 

Other variables

4. 31 4.30 4.31 3. BO 8.67 3. 79 8.83 3.87 8. 79 3.31

Oisp. income per capita <1773*) 
Return to capital scaler 
Foreign demand scaler 
Trade balance (cu. *)

3.36 X 37 3.36 1.99 1.93 1. 93 1.86 1.39 1.30 1.93

Harebandise eaports (cu. *) 4. 91 4.99 9.03 7.37 7.38 7.03 9.63 9.68 9. 68 7.44
Merchandise imports (cu. *) 
Exchange rate scalar

7. 90 7. 99 7.61 7.88 7.73 7.86 8.37 8.36 8.33 7.99

Unemployment rate -8.63 -9. 91 -8.93 -9. 39 -4.69 -4.83 -t. 47 -1.94 -1.96 -4.86

Civilian jobs (millions) 3. 43 3.47 3. 41 1. 98 t. 99 1. 96 1.43 1.44 1. 49 1.76
Private sector jobs 3.70 3. 76 3.70 1.70 1.66 1.68 1.94 1.96 1. 96 1.93

Agric. Mining.Structures 3. 16 3. 30 3.16 1. 90 1.44 1.93 1. 17 1.19 1. IB 1.97
Durable goods manufacturing 1.91 1. 98 1.86 0.-99 0.93 0.93 1. SB 1.36 1. 32 1.39
Non-durable goods mfg -0. 13 -0. 10 -0.17 -0.64 -0.66 -0.66 -0.66 -0.69 -0.63 -0.90
Transp. Communic.Utilities 1. 19 1. 31 1.14 0.34 0.33 0. 33 0.30 0.34 0.39 0.93
Trade 3. 78 3. B3 3.7B 3.30 3. 13 8. 16 1.91 1.90 1.91 3.99
Finance.Insurance.Real Estate 3. SB 3. 33 3.30 1. 80 1.79 1-78 1.43 1.43 1.44 3.09
Medicine !■ Education 3. 46 3. 99 3.46 3. 39 3.34 3. 39 1.83 1.89 1.86 3.16
Domestic servants -1.03 -t. 03 -1.03 -0. 37 -0.37 -0.37 -0. 31 -0.31 -O. 31 -0.94
Business.Repair.Oth services 4.86 4. 93 4.88 3. 14 3. 13 3. 14 3.80 3.86 3. 89 3.91
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REQUIRED RESERVE RATIO RUN8
< BABE) ( 

1981

1AGRICULTURE. FORESTRY. FISHERY 143. 71

lit NINO BO. 86
2IRON ORE H1NIN0 2.46
3NONFERROUS METALS MINING 3.11
4COAL MININO 30. 57
9NATURAL 0A8 EXTRACTION 19. 63
6CRUDE PETROLEUM 38.17
7MM-fETALLIC MININO 6.93
8CONSTRUCTION 99.90

NON-DURABLES 671.99
9FOOD & TOBACCO SIB. it
10TEXTILES. EXC. KNITB 34.87
11KNITTING 9.17
12APPAREL. HOUSEHOLD TEXTILES 41.60
13PAPER 91.19
14PRINTINO It PUBLISHING 90. 43
15agricultural fertilizers 13. 93
1601WR CHEMICALS 109.19
17PETROLEUM REFINING 96. 81

IS FUEL OIL 34.33
19RUBBER PRODUCTS 19.39
ao PLASTIC PRODUCTS 39.30
218H3E6 AND LEATHER 6.43

DURABLES 733. U
32LUMBER 39.84
23FURNITURE 16.43
34STONE. CLAY. GLASS 33. BO
29FERROUS METAL8 94.06
26COPPER 8.64
27OTHER NONFERROUB METALS 33. 10
2B METAL PRODUCTS 86.39

NQN-ELEC MACHINERY 144.97
29ENQItCB AND TURBINES 11.09
30AGRICULTURAL MACHINERY 11.36
31CONSTR. MININO.OILFIELD EQ 18.37
32METALWORKING MACHINERY 19. 33
33SPECIAL INDUSTRY MACHINERY 9.13
34M1SC NON-ELECTRICAL HACK 36.71
35COMPUTERS 37.69
36OTHER OFFICE EQUIPMENT 3.04
37SERVICE INDUSTRY MACHINERY 12.06

ELECTRICAL MACHINERY 116.63
38COmUNIC EQ. ELECTRONIC COMP 63.19
39ELEC JNDL APP 6 DISTRIB EQ 30.64
40HOUSEHOLD APPLIANCES io . 98
41ELEC LIGHTING ft WIRING EQ 16.08
43TV SETS. RADIOS. PHONOQRAPHS 6.14

TRANSPORTATION EQ 144.33
43Mmn VEHICLES 87.33
44AEROSPACE 38.61
49SHIP8. BOATS 9.38
46OTHER TRANSP. EQUIP. 9.11

TABLE 8.8OUTPUT BYPRODUCINGSECTOR11977*)
BASE) <HIGH ) ( LOW ) <BASE) <HIGH )< LOW )( BASE)( HIGH )1 LOW)
1989 1989 1989 1990 1990 1990 1999 1999 1999

193.96 193.39 193.89 167.06 167. 21 166. 97 1B1.09 181. 06 181.06

87.60 87.78 B7. 49 93.36 93.33 93.07 96.94 96.61 96.60
3.75 3.76 3. 73 2.B9 3.B6 2.B1 3.89 3.93 3.66
3.73 3.73 3.69 3.87 3. 87 3.84 4.34 4. 36 4.33
33.32 33.38 33.30 27.13 27.21 37. 11 30.89 30.99 30.91
19.45 19.93 19.49 19.97 20.02 19.96 19.98 30. 03 30.06
30.32 30.39 30. 19 39.35 29.17 39. 17 SB. 36 2B. 15 38.34
B.14 8.19 8. 13 9.19 9. 19 9. 17 10.33 10.22 10.21

117.10 117.37 117. 35 134. 19 133.77 134. 69 149.30 148. 65 149.73

797.93 798.69 796.92 839.95 839. 90 837. 39 936.99 936.06 929.69
234.68 334.98 334. 67 292.26 292.22 391. 70 367.81 266. 96 267.92
42.12 43.11 41.94 47. 96 47. B6 47.73 93.98 53.95 93.79
10.97 10.96 10. 94 13.11 13.07 12.07 13. B6 13.79 13.63
90.76 90.75 90.64 9B.49 9B. 31 9B.29 69.63 65.65 65.61
98.02 98.13 97. BB 65.47 69.47 69. 17 73.13 73. 16 72.97
96.74 96.89 96.69 63.76 62.93 62.78 66.31 68. 50 68.38
14.33 14.36 14.30 15.93 19.99 15. 84 16.07 18. 11 18.04
127.14 137.33 136. 79 147.77 147.72 146.97 173.19 173. 31 171.49
109.91 109.97 109. 46 110. 15 110.00 109. 99 119.93 115. 31 115.49
29.98 39.66 39. 99 36.77 36. B1 26.74 38.63 38.64 28.67
IB.87 18. SB IB. 87 31.76 31.70 31.73 34. B9 34.69 34.83
30.34 30.41 30. 30 36. 14 36. 14 35.97 43.43 43. 51 43.30
B.59 6.93 B. 99 9.19 9. 13 9.30 10.10 10.01 10.09

874.84 878.96 873.831019. 231018. 891013. 911199.71 1305. 331194.63
49.39 49.73 49.70 50.90 90.83 50.84 99.41 55.30 55.39
30.39 30.43 30.39 33.09 32. IB S3. 15 34.37 34.47 34.39
40.09 40.31 40. 13 46.34 46. 14 46.33 93.88 53. 78 53.69
9S.94 98.77 97.99 63.34 63.71 62.64 69.74 66. 94 69.39
9.97 10.00 9. 93 10.19 10. 19 10. 09 11.07 11. 13 11.01
39.77 39.87 39. 96 46.53 46. 98 46. 19 99.93 99.83 99.30
101.39 101.78 101. 37 116.96 116.77 116. 41 134.39 134. 49 133.99
170.89 171.33 170.06 198.33 19B. 38 196. 65 342.46 343.90 341.73
13.34 13.36 13.37 15.93 19. 99 15. 77 19.69 19.76 19.93
13.73 13.71 13.66 13.76 13.77 13. 6B 19.73 19. 68 19.67
19.38 19.30 19. 14 20.96 30.92 30. 65 34.09 34. 13 33.84
17.82 17.87 17.74 18.09 17. 9B 17. 88 19.8B 30. 03 19.80
10.18 10. 17 .10. 11 9.75 9. 76 9. 64 10.33 10.37 10.19
43.44 42.94 43. 33 46. 51 46. 41 46.04 54.05 94. 33 93.79
36.79 36.96 36.68 53. 35 53. 46 93.03 74.38 79. 09 74.36
3.49 3.93 3. 90 3.87 3. 95 3.89 4.55 4.66 4.99
14.74 14.79 14. 74 17. 13 17.08 17. 08 30.03 30. 01 30.01
140.37 140.63 139. 73 163. 56 163.90 161. 43 300.15 301. 36 199.44
78.39 78.39 77.83 94.35 94. 48 93. 47 131.38 133. 33 130.83
33.73 33.79 33. 96 39.28 35.30 39. 04 39.97 30. 14 39.S3
11.63 11.68 11. 63 13.96 13. OO 13.97 14.16 14. 31 14.31
19.69 19.76 19.68 31.73 31. 79 31. 61 39. 19 39. 34 39.09
7.03 7. OB 7.09 B. 33 8. 38 B. 34 9.90 9. 94 9.93

191.69 193.31 193. 6B 339.01 334. 09 333. 49 377. IB 378.84 379.13
133.93 133.79 133. 64 193. 33 193. IO 193. 36 163. 43 183. 99 180.93
49.33 49.6B 49. 38 93.70 93. 14 93. 49 99.83 60. 87 99.74
13.93 13. 99 13. 93 19.64 19. 61 19. 97 IB. 90 IB. 98 16.71
11.30 11.33 11. 14 13.36 13.34 13. 11 16.04 19. 99 19.75
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REQUIRED RESERVE RATIO RUNS TABLE 9. 8.
( BASE) ( BASE) < HIOH ) 

1901 1989 1989

47 INSTRUMENTS
48 MISC. MANUFACTURING

transportation
49 RAILR0AD8
90 TRUCK I NO. HUY PASS TRANSIT
91 WATER TRANSPORT 
93 AIR TRANSPORT
93 PIPELINE
94 TRANSPORTAION SERVICES

UTILITIES
99 CQn»IUNICATI0N8 SERVICES
96 ELECTRIC UTIL1LIT1ES
97 0AS UTILITY
98 HATER AND SANITATION

99 HHOLEBALE TRADE
60 RETAIL TRADE
61 EAT1N0 & DRINKING PLACES

63 FINANCE Si INSURANCE

63 REAL ESTATE
64 OWNER-OCCUPIED HOUSING

SERVICES
69 HOTELBi REPAIRS EXC AUTO
66 BUSINESS SERVICES
67 AUTOMOBILE REPAIRS
68 MOVIES AND AMUSEMENTS
69 MEDICUC. EDUCATION. NPO

70 FED * BltL 60VT ENTERPRISES
71 HOt COMPETITIVE IMPORTS 
7a DOMESTIC SERVANTS
73 UNIMPORTANT INDUSTRY
74 SCRAP AND USED .
79 REST OF THE WORLD INDUSTRY
76 GOVERNMENT INDUSTRY
77 IfFORUH STAT. DISCREPANCY 
7B NIPA STAT. DISCREPANCY

as. 94 
17. 81

34. 86 
at. 76

34.94 
81.77

136. 14 
aa. 7a 
63. 97 
19. 44 
as. 23 
3. 98
a. 61

196. 93 
89.03 
73. 97 
16. 68 
34. 40 
3.99 
a. 89

197.49 
89.10 
73.69 
16.74 
39.06 
3.96 
2.90

aas. bo
83. 10 
78.39 
91.31 
11.04

361.69
10a. 86
88. 69 
96. 82 
13. sa

861.80 
103. 98 
89.00 
97.07 
13.24

187. 89 . 220. ia 880.91

193.69
89.33

831. 36 
107. 08

831.87 
107. 49

130.86 193.08 193.19

198. 83 
194.89

181.86
183.06

188.26 
183. SB

4 88. 44 
44. 31 

S02. 79 
43. 60 
23. 87 

174. 9a

989.78 
90. 93 

89S. 99 
92. 48 
89. 68 

194. 60

987.43 
90.97 

299. t l  
92.90 
29.99 

199.31

as. aa 38.41 32.37

9.09 
8. 90
a. 69

36.07 
813. 73 

16. 08 
1. 22

9.88 
10. 07 
4.26 

27. 97 
819. 83 

IB. 94 
0.00

9.78
10.09
4.27

27.29
219.83

18.39
0.00

OUTPUT BY PRODUCING SECTOR (1977*)
LOW ) <BASE) ( HI OH ) ( LOU ) < BASE) 11 HIGH ) (LOU )

1989 1990 1990 1990 1999 1999 1999 ■)
34. 74 4 1 .9 9 4 1 .6 4 4 1 .3 9 90.93 91. 08 90 .71
21. 72 8 9 .6 0 89. 94 89. 49 89.71 2 9 .6 2 89. 47

197 .00 1 7 8 .33 179. 37 178. 81 808.74 204. 96 803. 88
29 .01 87. 16 87. 17 8 7 .0 9 89 .93 29. 98 89. 49
73. 91 8 3 .8 0 8 3 .7 6 8 3 .6 3 94.64 9 4 .8 3 94. 93
16. 69 1 9 .06 19. 17 1 8 .97 82 .49 8 2 .6 9 8 2 .4 2
34. 98 4 0 .9 0 4 1 .8 7 4 1 .7 7 48 .08 49. 89 4 9 .4 7

3. 99 4 .8 2 4. 81 4. 21 4.92 4. 91 4 .9 2 i
2 .8 9 3 .2 0 3 .8 0 3. 18 3.91 3. 90 3 .4 9

261. 19 303. 69 30 3 .86 3 0 2 .6 3 347.66 3 4 6 .6 3 347. 19 1
108. 39 1 8 6 .90 189 .83 12 9 .64 193.10 19 2 .09 1 9 2 .24
88.68 9 9 .0 8 9 9 .4 0 9 9 .0 9 109.01 10 9 .3 0 10 9 .36
9 6 .8 9 6 2 .2 7 6 8 .4 4 62. 39 66 .79 6 6 .8 4 66. 98
13 .87 19 .7 9 19 .99 1 9 .69 16.76 18. 44 IB. 96

a t9 .8 9 292. 74 898. 48 2 9 1 .8 9 8B9.B8 2 8 9 .6 4 289. 29 »

231- 67 2 6 2 .2 8 861. 78 2 6 8 .0 3 890 .33 289. 00 289. 98
107. 37 1 2 8 .90 i aa. 93 188.43 137.38 137. 39 1 3 7 .29 t

193.04 17 3 .07 173. 90 17 8 .99 198.88 191.91 192. 83
i

182.08 1 9 8 .79 198 .98 1 9 ft 81 213.32 213. 07 213. 46
183. 38 8 0 6 .7 7 80 6 .7 0 8 0 6 .7 7 226.08 287.83 22B. 11 )
989. 94 6 9 0 .7 9 691.97 6 9 0 .7 9 800.97 B03. 36 802. 07

90.48 99. 14 99. 14 99.09 99.03 99. IB 99. 13
898. 94 319. 49 319. 93 3 1 9 .0 8 388.29 388. 88 388. 22

93. 43 60.99 60. 31 60.39 68; 99 6 8 .0 3 6 8 .4 1
8 9 .8 9 39. 99 3 6 .3 3 3 6 .2 9 41.14 48. 79 42. 91

194 .60 aao.oi 88 0 .6 6 819. 94 243.93 844. 48 243. BO

38.38 3 9 .9 6 39.77 39. BO 39.99 3 9 .8 8 39.39
)

9.79 6.07 6. 00 9 .9 6 6.19 6 .8 3 9 .9 9
10. 09 1 1 .49 11. 90 11 .44 13.07 13. 18 13. 09
4. 80 9. 99 9. 68 9 . 9a 6.B8 7. 01 6. 77
86. 66 8 9 .0 3 89. 13 87. 69 36.09 3 9 .9 6 39. 03

8 1 9 .8 3 888. 16 888. 16 888. 16 236.09 836. 09 236. 09
18. 88 8 0 .3 9 80. 18 80. 14 23.19 88. 87 83. 00
0.00 0.00 0.00 0.00 0.00 0. 00 0.00



REQUIRED RESERVE RATIO RUNS TABLE 3. B. OUTPUT BY PRODUCING SECTOR <1977*)
SUMMARY OF EXPONENTIAL ANNUAL OROWTH RATES 

< BASE) < HI OH ) ( LOU ) f BABE) < HIGH ) ( LOU > < BASE) ( HIGH ) < LOU ) ( BASE)
81- 83 81- 89 81- 89 89- 90 89- 90 89- 90 90- 99 90- 99 90- 99 81- 99

1AORI CULTURE.FORESTRY, FISHERY 1. 96 1.61 1.94 1.76 1.74 1. 73 1.61 1.99 1.67 1.69

MININO 3. 00 3. 06 1.97 1. 04 1.01 1.03 0.91 0.91 0.96 1.37
3 IRON ORE MININO 3. 84 3. 93 2.60 0.66 0.73 0. 99 0.37 0.39 0. 38 1. 14
3NQNFERR0U8 METALS MININO 4. 46 4. 46 4.37 0.78 0. 81 0.81 3.33 3.39 3.37 2.38
4COAL MININO 3. 14 3. 31 3.13 3.03 3.03 3.03 3. 97 2.97 3.63 2.90
9NATURAL CAB EXTRACTION -0. 23 -0. 14 -0.33 0. 93 0. 91 0. 93 0.03 -0.01 0. 10 0. 13
6CRUDE PETROLEUM 1. 79 1.77 1.73 -O. 69 -0.73 -0.69 -0.69 -0.71 -0.69 0.02
7NON-METALLIC MININO 4.08 4. 11 4.04 3.43 3.40 3.43 3. 11 2.12 3. 14 2. 79
8CONSTRUCTION 3. 97 4. 01 4.00 3. 73 3.63 3.77 2.13 2.11 3. 13 2. 87

NON-DURABLES 3. 01 3. 03 3.98 3. 09 3.03 3. 03 1.97 1.96 3.00 2. 30
9FOOD li TOBACCO 1.83 1.86 1.83 1.49 1.43 1.40 1.30 1.14 1.39 1.47
10TEXTILES. EXC. KNITS 4.73 4. 73 4.61 3.60 3.96 3. 99 2. 37 2.39 3.39 3. 12
11KNITTINO 4. 4B 4.47 4.43 1.99 1.94 1.96 2.69 2.69 3.71 2. 99
13APPAREL. HOUSEHOLD TEXTILES 4. 97 4. 97 4.93 3.83 3.77 3. 80 2.37 2.37 2.38 3. 38
13PAPER 3. 13 3. 17 3.07 3. 41 2.38 2.37 2.21 2.23 2.26 3. 99
14PRINTING 1. PUBLISHING 3. 99 3. 01 3.93 3.03 3.03 3.04 1.66 1.70 1.71 3. 16
ISAGRICULTURAL FERTILIZERS 1. 38 1. 33 1.31 3.39 3. 34 2. 19 2. 92 2.94 2.60 3.07
16OTHER CHEMICALS 3. 80 3.83 3.73 3.01 3.99 3. 99 3. 09 3.07 3.09 3. 39
17PETROLEUM REFINING 3. 19 3. 17 3.14 0.86 0.83 0.84 0.99 0.94 0. 98 1.36

IB FUEL OIL 1. 39 1. 33 1.36 0.91 0.88 0.88 1.34 1.32 1.40 1. 16
19RUBBER PRODUCTS 9. 11 9. 13 9.10 3. B4 3.78 3. 81 2.69 2.74 2.68 3. 44
30PLASTIC PRODUCTB 4. 93 4. 61 4. 91 3. 90 3. 49 3.43 3.67 3.71 3.71 3. 86
31SHOES AND LEATHER 7. 18 7. 11 7.17 1.44 1.36 1.46 1.90 1.84 1.79 3.34

durables 4. 76 4. 87 4.73 3.09 3.96 3.99 3.26 3.36 3.30 3. 63
33LUMBER 3. 36 3. 49 3.43 3.39 3. 11 3.13 1.70 1.69 1.70 3.36
33FURNITURE 9.33 8. 46 9.36 1.74 1.64 1.69 1.88 1.97 1.89 3. 79
34STOte. CLAY. GLASS 9. 03 9. 09 9.04 3. 89 3.76 3. 83 2.69 2.69 2. 69 3. 41
39FERROUS METALS 1.99 3.09 1.74 I. 97 1.63 1. 99 0.74 0.87 0.89 1. 40
36COPPER 3. 96 3.63 3.49 0.43 0.39 0.34 1.66 1.76 1.74 1.77
37OTHER NONFERROUS METALB 4. 98 4. 69 4. 49 3. 14 3. 11 3. 10 3.94 3.62 3.60 3. 69
2BFETAL PRODUCTB 4. 01 4. 11 3.99 3.86 3.79 2. 79 2.78 2.83 2. 81 3. 16

NON-ELEC MACHINERY 4. 18 4.33 4.06 3.97 3.93 2.91 4.03 4.14 4. 13 3. 69
39ENGIIC8 AND TURBINES 4. 73 4.79 4. 98 3. 93 3. 94 3. 49 4.21 4.39 4.36 4. 11
30AGRICULTURAL MACHINERY . 3. 04 3.03 3.93 1. 98 1.61 1. 99 2.66 2.39 3.73 3. 38
31CCWSTR.MINING.OILFIELD EQ 1.34 1. 34 1.03 1. 97 1.61 1. 93 2.78 3.86 3. 88 1.94
33METALWORKING MACHINERY 3. 78 3.89 3.68 0. 30 0. 13 0. 16 1.89 3.16 3. 04 1.86
33SPECIAL INDUSTRY MACHINERY 3. 76 3.74 3. 98 -0.86 -0.83 -0.94 0.94 1.01 1.03 0.82
34M1SC NON-ELECTRICAL MACK 3. 63 3. 69 3. 30 1.83 1.74 1. 73 3. Ol 3.13 3. 11 3. 76
39CCWUTERB 7. 14 7. 39 7.06 7. 01 7. 01 6. 99 7.04 7.16 7. 19 7. 06
36OTHER OFFICE EQUIPMENT 3. 19 3. 70 3.91 3. 33 3. 38 3. 16 3.24 3.30 3.38 3.89
37SERVICE INDUSTRY MACHINERY 9. 03 9. 10 9.03 3.00 3.88 3.94 3. 13 3.17 3. 17 3. 63

ELECTRICAL MACHINERY 4. 61 4. 68 4.93 3. 99 3. 94 3.89 4. 16 4.34 4.33 3. 86
38COMMUNIC EQ. ELECTRONIC COMP 9. 34 9. 38 9.31 3. 73 3.74 3. 66 9.06 9.19 3. 14 4. 66
39ELEC INDL APP b DI8TRIB EQ 3. 48 3. 91 3.30 1.37 1.36 1.33 3. 40 3. 31 3.49 3. 66
40HOUSEHOLD APPLIANCES 3. 39 3. 46 3.39 3. 17 3. 19 3. 19 1.77 1.77 1.83 3. 08
41ELEC LIGHTING 8i WIRING EQ 9. 00 9. 19 9.03 3.03 1.93 1.87 3.93 3.98 3. 96 3. 19
43TV SETS. RADIOS. PHONOGRAPHS 3. 40 3. 96 3.46 3. 40 3.37 3. 36 3. 63 3.60 3. 68 3. 13

TRANSPORTATION EQ 7. 09 7. 29 7.33 4.08 3.84 3. 84 3. 30 3.30 3. 38 4. 66
43MOTOR VEHICLES 8. 47 8. 71 8.69 4. 48 4. 13 4. IB 3.48 3.70 3.44 9. 36
44AEROSPACE 4. 01 4. SO 4.04 3. 01 3.03 3. 90 3. 33 3.73 3. 60 3. 13
49SHIPS. BOATS 7. 49 7. 33 7. 48 4. 43 4.37 4. 39 3.79 3.91 3. 68 9. 08
46OTHER TRANSP. EQUIP. 3. 39 9. 24 3.03 3. 29 3. 39 3.27 3. 66 3. 77 3. 67 4. 04



REQUIRED RESERVE RATIO RUNS TABLE 3.8. OUTPUT .BY PRODUCINO SECTOR (1977*)
SUMMARY OF EXPONENTIAL AIWUAL GROWTH RATE8

< BASE) <HI OH ) <LOW ) ( BASE) <HIGH ) (LOW ) ( BABE) <HIGH ) (LOW ) i BABE)
81- 89 81- 89 81- 89 89- 90 89- 90 89- 90 90- 99 90- 99 90- 99 81- 99

47 INSTRUMENTS 9. 00 9. 06 4.91 3. 93 191 3.48 4. 09 4.09 4.08 4. 14
48MSC. MANUFACTURING- 9. 01 9.02 4.96 3. 29 3. 19 3. 17 2.98 2.97 2.93 3. 66

transportation 3. 49 3.64 3.96 2.61 2.61 2. 60 2.97 2.67 2.62 2.84
49RAILR0A08 2.43 2. 49 2.40 1.63 1. 98 1. 97 1.67 1.70 1.70 1.87
90TRUCKINO, HWY PASS TRANSIT 3. 69 3.69 3.63 2. 60 2. 96 2. 98 2.43 2.48 2. 49 2.84
91WATER TRANSPORT 194 2. 03 1.89 2.67 2.70 2. 61 3.27 3. 37 3.39 2. 67
92AIR TRANSPORT 4. 94 9. 42 9.36 3.46 3. 99 3. 99 3.24 3.49 3. 38 3.80
93PIPELINE 2. 49 2. 91 2. 48 1.28 1.24 1.26 1.39 1.39 1.42 1.67
94TRANSP0RTA10N SERVICES 2. 94 2.64 2.97 2.00 1.93 1.91 1.89 1.83 1.81 2. 12

UTILITIES 3. 91 3.93 3.86 2.98 2.93 2. 99 2.71 2.67 2.74 3. 19
99COMMUNICATIONS SERVICES 9. 33 9.26 9.21 4. 14 4.09 4. 10 3.82 3. 79 3.84 4. 36
96ELECTRIC UTILILITIEB 3.09 3. 19 3.10 2.23 2. 21 2.22 1.91 1.90 1.97 2. 36
970A8 UTILITY 2. 99 2. 66 2.98 1.83 1.80 1. BO 1.40 1.36 1. 46 1.88
98HATER AND SANITATION 4. 69 4. 94 4.60 3.39 3.27 3.29 3.49 3.36 3. 42 3. 79

99WHOLESALE TRADE 3. 96 4.01 3.94 2.76 2.70 2.72 2.74 2.79 2.77 3. 10

60RETAIL TRADE 4. 49 4. 90 4.48 2. 91 2.42 2. 46 2. 03 1.98 2. 00 2. 89
61EATINO & DRINKING PLACES 4. 93 4. 62 4.97 2.69 2.63 2.64 2.28 2.28 2.29 3.07

62FINANCE * INSURANCE 3. 91 3. 94 3.91 2.46 2.42 2.49 2. 10 2.09 2. 11 2. 79

63REAL ESTATE 3. 38 3. 44 3.41 1.78 1.72 1.76 1.41 1.41 1. 42 2. 11
64OWNER-OCCUPIED HOUSING 4. 18 4.29 4.22 2.44 2.37 2.40 1.96 1.99 1.96 8. 76

SERVICES 4. 94 4. 61 4. 99 3.30 3.28 3.29 2. 99 2.99 2.99 3. 93
69HOTELS! REPAIRS EXC AUTO 3. 29 3. 31 3.26 1.74 1.73 1.79 1.36 1.42 1.41 a. 09
66BUSINESS SERV1CE8 6. 08 6. 13 6.08 4.23 4. 19 4. 21 3.90 3.93 3. 92 4. 64
67AUTOMOBILE REPAIRS 9. 21 9. 22 9.19 2.86 2.77 2. 81 2. 49 2.41 2. 91 3.40
68MOVIES AM) AMUSEMENTS 9. 40 9. 67 9.63 3.69 3.86 3. 88 2. 92 3.28 3. 16 3.89
69MEDICINE*EDUCATION. NPO 2. 67 2.76 2.67 2. 49 2.44 2. 49 2.03 2.09 2. 06 3. 36

70FED fc StL OOVT ENTERPRISES 3. 46 3. 43 3.44 2.08 2.00 2.01 1.91 1.87 1.91 2.41
71NON COMPETITIVE I WORTS
72DOMESTIC SERVANTS 3. 39 3. 18 3.09 0. 89 0.76 0.69 0. 2B 0.74 0. 11 1.36
73UNIMPORTANT INDUSTRY 4. 22 4.27 4. 16 2. 69 2. 6ft 2. 61 2. 98 2.63 2.62 3. 07
74SCRAP AND USED 11.82 11. 87 11.49 9. 49 9.74 9.49 3.98 4.20 4.09 6. 74
79REBT OF TIC WORLD INDUSTRY -6. 72 -6. 97 -7. 96 1.03 1. 31 0. 79 4. 39 4.21 4. 71 0.00
76GOVERNMENT INDUSTRY 0. 70 0. 70 0. 70 0. 74 0.74 0.74 0.68 0.68 0. 68 0. 71
77 IITORUM STAT. DISCREPANCY 3. 96 3.36 3.21 1. 90 1. 86 1. 93 2. 98 2. 90 2. 69 2.62
78 N1PA STAT. DISCREPANCY



INTEREST RATE DOTO1Y COMPARISONS

Gross National Product, (cu. • )

Labor compensation
Indtract buainaBB taies
Return to capital 

Nat interest 
Corporate profits 
Proprietor income

Gross National Product Deflator

Hourly labor coâ- indea (manuf. >

Labor productivity (GNP/JOBS)
Financial variables 
Treasury bill rate 
Treasury bonds . 10 year 
AAA Corporate bond rate 
Commercial paper rate 
Hortgage rate 
HS (billions of current*! 
Non-borrowed reserve base 
Ratio of H2 to nominal CNF 
Bavings rate

Gross National Product (779) 
Personal Consumption 
Residential Structures 
Non-residential structures - 
Producers' durable equipment 
Inventory change 
Eiports 
Imports

Other variables
Dlsp. income per capita (1972$) 
Return to capital scaler 
Foreign demand scaler 
Trade balance (cu. • ) 
Hercbandise eiports (cu. • ) 
Merchandise imparts (cu. f> 
Eschange rate scaler

Unemployment rate

Civilian jtobs (millions)
Private sector jobs

AgridfHlning.Structures 
Durable goods manufacturing 
Non—durable goods mfg 
Transp. Communic. Utilities 
Trade
Finance#Insurance.Real Estate 
Hedicine & Education 
Domestic servants 
Dusiness,Repair.Oth services

TABLE 3. 9. 9UHHARY OF RESULTS 
( BASE) ( BASE) (DUM-1 ) ( BASE) (OUH-l ) ( BASE) (DUH*1 ) 

1981 1988 1989 1990 1990 1998 1999
—— —— ---- ———— ------ " —— -

3984. 434299. 194290.996239. 936233. 069080. SB’ 9039.04
1771. 40 
291. 76 
900.07 
249. 49 
249.06 
147. 38

2612. 40 
327. 24 
1276. 77 
318. 77 
433. 72 
224. 43

2993.41 
323.60 
1292.46 
319. 77 
423.13 
221.93

3799. 68 
497. 93 
1869. 73 
432. 63 
644. 49 
361. 99

3809. 09 
499. 97 
1896. 29 
432.63 
641.77 
397. 96

9936. 07 
647. 38 
2742. 16 
892.74 
931.20 
973. 99

8929. 26 
642. SB 
2713. 32 
892. 74 
912. 66 
969. 17

1. 99 2. 91 2.91 3. 24 3.27 4. 23 4. 24
144. 40 192. 94 194.67 299. 38 289.20 344.93 347. 66
20. 10 20. 88 20.83 21.67 21.64 22. 81 22.47

14. 76 
1391 
14. 17 
14. 76 
14. 17 

1743. 79 
163. 90 
0. 98 
6.42

8. 40
8. 30
9. 03
8. 97
9. 46 

2487. 97
229. 16 
0. 98 
7. 99

11.47 
10.72 
11.38 
11.93 
11.67 

2960.93 
229.16 
0.60 
7.67

7.06 
7.34 
7. 86
7. 96
8. 90 

3707. 39
339. 90 
0. 99 
7.88

10. 28 
9.87 
10.30 
10.49 
10.83 

3839. 96 
339.90 
0.62 
8.00

8.92 
6.88 
7. 33
6.24 
8.08

8830. 89 
901. 10 
0.61
8.24

8. 88 
9. 14 
9. 98 
8. 94 
10.20 

9704. 30 
901. 10 
0.63 
8. 28

2099. 23 
1313. 09 
6B. B6 
B2.83 
172. 33 
9. 39 

294. 48 
221.38

2396. 74 
1941. 44 
94. 84 
97. 92 
213. 13 
16. 36 
249. 92 
261. 97

2363. 12 
1933.29 
82.67 
94.24 
204.17 
13.88 
246.82 
261.40

2692. 08 
1734. 44 
117. 83 
109. 48 
240. 88 
18. 10 
276. 29 
301.26

2668. 10 
1729.63 
103. 94 
106. 94 
238.93 
17. 91 
27B. 74 
303.89

3003. 41 
1908. 18 
132.72 
123. 77 
290. 21 
20.03 
337. 16 
346. B1

2979. 79 
1906. 61 
11B. 99 
121.IB 
286. 08 
19. 38 
338. 82 
348. 79

4937. 619169. 319160. 8299B9. 789991.07994B. 709960. 38
1. 00 1. 00 1.00 1. 00 1.00 1.00 1. 00
1.00 1. 00 1.00 1.00 1.00 1.00 1. 00
0. 00 0. 00 -86.68 0.00 -140. 69 0. 00-176. 00

218.89 266. 43 261.94 303. 24 382. 66 620. 01 619. 99
261. 71 393. 31 347. 43 923. 90 920. 92 796. 01 790. 63
1. 00 1. OO 1.00 1. OO 1.00 1. 00 1. 00

7.71 9. 46 6.63 4. 20 4. 98 3.90 4. 99
104. 22 114. BO113.49 124. 23 123. 28 133. 43 132. 99
88. 01 98. 06 96.70 106. 78 109. B2 119.32 114.48
9. 99 10. 89 10.90 11.69 11.34 12.39 12. 06
12. 20 13. 17 12. BO 13. 83 13.64 14. 78 14. 92
B. S3 8. 09 B. 01 7. 84 7. 78 7. 98 7. 94
9. 43 9. 69 9.62 9. 78 9. 74 9.84 9. 61
22. 88 26. 62 26.32 29. 71 29. 49 32. 68 32. 47
9. 68 6. 70 6.64 7.33 7. 28 7. BB 7. 83
10. 91 11. 60 11.61 12. 99 13. 00 14. 24 14. 28
1. 8B 1. BO 1.80 1. 77 1.77 1.74 1. 74
11. 16 13. 59 13. 42 19. B6 19. BO 18. 24 18. 23
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INTEREBT RATE DUMMY COMPARISONS TABLE
81

< BASE) (DUM-1 ) ( 
81- 89 81- 89

Gross National Product# (cu. 1) 9. 13 S. 64

Labor coavtmation 9.71 9. 93
Indirect kuiinm taies 6. 96 6. 28
Return to capital 8. 74 8. 26

Not interest 6. 30 ' 6.30
Corporate profit! 13. 87 13. 29
Proprietor income 10. 91 10. 19

Gross National product Deflator 9. 76 9.84

Hourly labor comp, indei (manuf. ) 7.24 7. 47
Labor productivity (CNP/JOBS) 0. 94 0. 89
Financial variables
Tnaiurf bill rat* -14. 09 -6. 39
Treasury bonds « 10 ftar -13. 90 -6. 91
AAA Corporate bond rata -11. 28 -9. 49
Commercial papor rat* -13. 98 -6. 17
Mortgage rat* -10. 10 -4. 89
H3 (billions of current*) 8. 89 9. 61
Non-borrowed r*s*rv* bass 8. 00 8. 00
Ratio of M3 to nominal ONP -0. 24 0. 76
Savings rat* 4. 07 4. 49

Gross National Product (77*) 3. 36 3. 01
Personal Consumption 4. 01 3. 88
Residential structures 8. 00 4. 97
Non-r*sid*ntial structures 4.08 a 22
Producers* durable equipsent 9. 31 4. 24
Inventory change 13.89 9. 78
Exports —0. 66 -O. 76
Imports 4. 21 4. 19

Other variables
Oisp. income per capita (1972*1 3. 26 3. aa
Return to capital scaler
Foreign demand scaler
Trade balance (cu. *) 0. 00 0. 00
Merchandise eaports (cu. *) 4. 91 4. 49
Merchandise isiports (cu. *) 7. 90 7. 08
Eachange rate scaler

Unemployment rate -8. 63 -3. 79
Civilian jobs (millions) 2. 42 a. 12
Private sector jobs 2. 70 2. 39

Agric# Mining# Structures 2. 16 1. 36
Durable goods manufacturing I. 91 1. 20
Non-durable goods mfg -0. 12 -0. 39
Transp# Communic.Utilities 1- 19 0. 64
Trade 3. 73 3. 49
Finance#Insurance#Real Estate 3. SB 3. 09
Medicine & Education a. 46 2. 47
Domestic servants -1. 03 -1. 03
Business,Repair#Oth services 4. 66 4. ,62

9. 9. SUMMARY OF RESULTS
IMARV OF EXPONENTIAL ANNUAL QROtmt RATES
BAS)(DUM>1 ) ( BASE)(OUM-l >
9- 90 69- 90 90- 99 90- 99

7.44 7.69 7.93 7. 43

7. 47 7.69 7. 99 7.49
6.70 6.64 6.94 6.89
7.63 7.67 7.66 7. 99
6.30 6.30 6.30 6.30
7.9a 8.33 7.36 7.04
9. 94 9.60 9.33 9.38

9.11 9. 33 9.33 9.aa

9.61 9. 73 6.01 9.87

0.79 0.77 0.76 0. 79

-3.47 -2. 19 -3.93 -3. 94
-3.46 -1. 66 -1.39 -1. 92
-3.77 -1.98 -1.38 -1.47
-3.90 -1.68 -3.66 -3.31
-3.19 -1. 90 -1.01 -1.30
7.98 6.08 6.00 7. 94
8.00 6.00 6.00 B. 00
0.94 0. 43 0. 48 0. 90
0.89 0. 69 0.90 0.68

3.3a 3. 43 2. 19 3.31
a. 36 8.41 1.91 1.99
4.34 4.90 a. 36 a. 71
a. 33 3.93 a. 49 3.90
3.49 3. 14 3.73 3.60
3.03 9.09 a. 03 1.98
3.33 3. 43 3.96 3.89
3.60 3.01 a. 63 3.79

1.99 1.60 1.36 1.38

0.00 9. 63 0.00 4. 46
7.27 7. 98 9. 63 9. 91
7.66 6. 10 6.37 8.34

-9.29 -9. 73 -1. 47 -1.81

J. 98 1. 66 1.43 1.46
1.70 1.80 1. 94 1. 97
1.90 1.93 1. 17 1.34
0.99 1.27 1. 38 1.36
-0.64 -O. 97 -0. 66 -0. 63
0. 34 0. 49 0.20 0.34
2.20 2.28 1.91 1.93
1.60 1. 03 1. 43 1. 47
2.29 2. 27 1. S3 1.89
-0.37 -0. 37 -O. 31 -0. 31
3.14 3. 26 2.60 2.66
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INTEREST RATE DUMMY COMPARISONS TABLE 9. II. OUTPUT BY PRODUCING 8ECTQR (1977*)
< BASE) <BASE)<DUM»1 )( BASE)(DUH-l )( BASE)40UM»1 )

1901 1989 1989 1990 1990 1999 1999

1AGRICULTURE. FORESTRY* FISHERY 143. 71 193. 96 193.48 167. 06 166.28 181.09 180. 96

HININO BO. 86 67. 60 86.16 93. 36 91.24 96. 94 99. 79
2IRON ORE HININO 3. 46 3. 79 3.63 3.89 2.78 3.89 3.83
3NOM*ERROU8 METALS HININO 3. 11 3.73 3.60 3.87 3.80 4. 34 4. 38
4COAL HININO 30. 97 33. 33 33.13 37. 13 36.97 30. 89 30. 79
9NATURAL CAS EXTRACTION 19. 63 19. 49 19.37 19.97 19. 83 19.98 19. 91
ACRUDE PETROLEUM 38. 17 30. 33 39.97 29. 29 38.83 38.26 37.91
7NQN-fETALLIC HININO 6.93 8. 14 7.96 9. 19 9.04 10.23 10. 06

SCONSTRUCTION 99.90 117. 10 111.36 134. 19 138. 06 149.30. 143.34
NON-DURABLES 671.99 797. 93 790.30 639. 99 834. 14 936.99 931. 61

9FOOD fc TOBACCO 318. 11 334. 68 334.39 293.36 391.60 267.81 267. 49
10TEXTILES. EXC. KNITS 34.87 43. 13 41.37 47.96 47.43 93. 98 93. 46
11KNITTING 9. 17 10. 97 10.93 13. 11 13.08 13.86 13.83
13APPAREL* HOUSEHOLD TEXTILES 41.60 90. 76 90.43 98.49 9a as 69.83 69.64
13PAPER 91. 19 98. 03 97.17 69.47 64.86 73. 13 73. 96
14PR INTI NO 8, PUBLI8HIN0 90. 43 96. 74 96.34 63.76 63.48 68. 31 68. 10
19AGRICULTURAL FERTILIZERS 13.93 14. 33 14. 14 19.93 19. 81 18.07 17.97
16OTHER CHEHICAL8 109. 19 137.14 139.08 147.77 146.36 173. 10 170. 49
17PETROLEUM REFINING 96.81 109. 91 104. 39 110. 19 109.33 119. 93 114.83

IB FUEL OIL 34.33 39. 98 39.38 36.77 36.61 38.63 38.90
19RUBBER PRODUCTS 19.39 18. 87 18.30 31.76 31.38 34.89 34. 93
30PLASTIC PRODUCTS 39.30 30. 34 39.67 36. 14 39.66 43. 43 42. 66
31SKIES AND LEATHER 6. 43 a 99 a 39 9. 19 9.00 10. 10 9.89

DURABLES 733. U 674. 84 843.771019. 331003.641199. 71 1180. 96
33LUMBER 39. 84 49. 39 43.30 90.90 48.78 99.41 93. 31
33FURNITURE 16. 43 30. 39 19.87 33.09 33. 13 34. 37 34.24
34STONE. CLAY. GLASS 32. 80 40. 09 38.46 46.34 44.66 93.88 91.27
39FERR0U8 METALS 94.06 98. 94 99.77 63.34 61.69 69.74 64. 4B
36COPPER S. 64 9. 97 9.99 10. 19 9.97 11.07 10. 84
27OTHER NONFERROUS METALS 33. 10 39. 77 38.33 46. 93 49.71 99. 93 94. 60
3SMETAL PRODUCTS 86.39 101. 39 98.03 116.96 114.88 134.39 133. 06

NON-ELEC MACHINERY 144. 97 170. 89 164. 97 198.33 196. 49 34a 46 339. 30
39ENGINES AND TURBINES 11.09 13. 34 13.83 19.93 19. 79 19.69 19. 41
30AGRICULTURAL MACHlffiRY 11-36 13. 73 13. 49 13.76 13.70 19.72 19. 66
31CONSTR. MINING. OILFIELD EO 18. 37 19. 38 18. 94 30.96 30.36 24.09 33. 49
33METALHORK1NO MACHINERY 19.33 17. S3 16.71 18.09 17.93 19.68 19.34
33SPECIAL INDUSTRY MACHINERY 9. 13 10. IS 9.87 9.79 9. 71 10.22 10. 13
34MISC NON-ELECTRICAL MACH. 36. 71 43. 44 40.84 46. 91 46. 01 94. 09 93.20
39COMPUTERS 37. 69 36. 79 39.63 93. 29 93.39 74.38 73. 89
36OTHER OFFICE EQUIPMENT 3.04 3. 49 3.40 3. 07 3.91 4. 99 4. 97
37SERVICE INDUSTRY MACHINERY 13.06 14. 74 14.39 17. 13 16.79 30.03 19. 66

ELECTRICAL MACHINERY 116. 63 140. 27 137.83 162. 96 161. 93 300. 19 198. 03
38ccnmjNic eo. electronic comp 63. 19 78.29 77.18 94. 29 93.89 131. 38 130. 19
39ELEC INDL APP «• DISTRIB EQ 30. 64 33. 73 33.03 39. 38 39.06 39.97 29. 91
40HOUSEHOLD APPLIANCES 10. 98 11. 63 11.49 13.96 13.84 14. 16 14. 09
41ELEC LIGHTING <• HIRING EO 16. OB 19. 69 19.13 21.73 31.40 39. 19 24.71
43TV SETS. RADIOS. PHONOORAPHS 6. 14 7. 03 7.03 S. 33 a 34 9. 90 9. 93

TRANSPORTATION EO 144. 33 191. 69 1S3.30 239. 01 331. 17 377. IB 372. 93
43MOTOR VEHICLES 87. 33 133. 93 114.23 153. 33 149. 99 183. 43 178. 37
44AEROSPACE 38. 61 49. 33 49.00 93. 70 93.83 99. 83 59. 79
49SHIPS, BOATS 9. 38 13. 93 13. 17 19. 64 19. 93 18.90 18. 68
46OTHER TRANSP. EQUIP. 9. 11 11. 30 10.91 13. 36 13.27 16.04 15. 79
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INTEREST RATE DUMMY C0MPARI80N8 TABLE9. 11. OUTPUT BY PRODUCINOSECTOR(1977*)
( BASE) ( BASE) (DUN-1 )( BASE)(DUN-1 ) ( BASE)(DUM-l )

19B1 1989 1989 1990 1990 1999 1999

47 INSTRUMENTS 28. 94 34. 86 34.31 41. 99 41.28 90.93 90.47
48MISC. manufacturing 17. B1 21. 76 21.90 29.60 29.43 29.71 29. 44

TRANSPORTATION 136. 14 196. 93 194.23 178. 33 177.66 202.74 202.63
49RAILROADS 22. 72 29. 03 24. 44 27. 16 26.77 29.93 29. 16
90TRUCKING. HUY PASS TRANSIT 63. 97 , 73. 97 72.26 83.80 82.98 94.64 93. 89
91HATER TRANSPORT 19. 44 16. 68 16.41 19.06 IB. 93 22. 49 22. 33
92AIR TRANSPORT 28. 23 34. 40 34.39 40. 90 41.63 4a 08 49.33
93PIPELINE 3. 98 3. 99 3.91 4.22 4.18 4.92 4.49
94TRANSPOR TAION SERVICES 2.61 2. 89 2.B7 3.20 3. 18 s. 9i 3. 48

UTILITIES 223.K) 261. 69 299. 98 303.69 301.39 347.66 349.49
99COMMUNICATIONS SERVICES 83. 10 102. 86 101.60 126. 90 129. 12 193. 10 191.92
96ELECTRIC UTIL1LIT1EB 78. 39 88. 69 BB.27 99. OB 98.68 109.01 108.87
97GAS UTILITY 91.31 96. 82 96.99 62.27 61.98 66. 79 66.63
98HATER AND SANITATION 11. 04 13.32 13.12 19.79 19.97 IB. 76 18. 48

99WHOLESALE TRADE .187. 89 220. 12 216.28 292.74 290. 13 289.88 286.97

60RETAIL TRADE 193. 69 231. 36 229.40 262. 28 260.64 290. 23 288.64
61EATINQ & DRINKING PLACES 89.33 107. 08 106.44 122.90 122. 16 137.32 137.06

62FINANCE <i INSURANCE 130.86 193. 02 192.23 173. 07 172.38 192.22 191. 77

63REAL ESTATE 198.83 1B1. B6 178.09 198. 79 199. 16 213. 32 210. 02
640M4ER-0CCUP1ED HOUSING 194.89 1B3. 06 182.17 206.77 206.24 228.08 227.99

SERVICES 488. 44 989. 78 981.44 690. 79 688.31 800. 97 799. 58
69HOTELS! REPAIR8 EXC AUTO 44. 31 90. 93 90.17 99. 14 99. 01 99. 03 99.09
66BUSINESS SERVICES 202. 79 238. 99 294.71 319. 49 316.63 3B&29 389.34
67AUTOMOBILE REPAIRS 42. 60 92. 48 92.02 60.99 60.06 68. 59 6B.09
68MOVIES AND AHUSEMENT8 23. 87 29. 62 29. BB 39. 99 36. 42 41. 14 42. 70
69MEDICINE,EDUCATION. NPO 174.92 194. 60 194.66 ' 220. 01 220. 19 243. 93 244.36

70FED Ci BfcL GOVT ENTERPRISES 28.22 32. 41 32.06 39. 96 39.69 39.99 39.26
71NON COMPETITIVE IMPORTS
72DOMESTIC SERVANTS 9. 09 9. 82 9. 92 6.07 6.00 6. 19 6.06
73unimportant industry 8. 90 10. 07 9.B7 11. 49 11.37 13.07 12.99
74SCRAP AND USED 2. 69 4. 26 4.16 9. 99 9. 99 6.82 6.79
79REST OF Tie WORLD INDUSTRY 36.07 27. 97 28.36 29.03 29.20 36.09 39. S3
76GOVERNMENT INDUSTRY 213. 73 219. 83 219. B3 228. 16 228. 16 236.09 236. 09
77 lrFORUH STAT. DISCREPANCY 16.08 IB. 94 18.12 20.39 20. 14 23. 19 22.81
78N1PA STAT. DISCREPANCY 1. 22 0. 00 0.00 0.00 0.00 0.00 0. 00



INTEREBT RATE DUMMY COMPARISONS TABLE 9. 11. OUTPUT BY PRODUCING SECTOR <1977*1
SUMMARY OF EXPONENTIAL ANNUAL GROWTH RATES

<BASE)<Dun-i > <BASE)(DUM-1 > <BASE)<DUM»1 )
81- 89 81- 89 89- 90 89” 90 90- 99 90- 99

1AGRICULTURE.FORESTRY. FISHERY 1. 96 1. 48 1.76 1.73 1.61 1.69

MINING 2. 00 1. 99 1.04 1. 19 0. 91 0.97
a IRON ORE MINING 2. 84 1. 69 0.66 1. to 0.27 0. 38
aNOOTERROUS METALS MINING . 4. 46 3. 63 0.78 1. 11 2.32 2.37
4COAL MINING 3. 14 2. 94 3.03 3.08 2. 97 2.62
9NATURAL GAS EXTRACTION -0. 23 -0. 46 0.93 0. 96 0.02 0.08
6CRUDE PETROLEUM 1.79 1. 21 -0.69 -0. 91 -0.69 -0. 64
7N(X4-t£TALLIC MINING 4. 08 3. 90 2.43 2. 94 2. 11 2. 16

8CONSTRUCTION 3.97 2. 69 2.73 2. 81 2. 13 2.29

NON-DURABLES 3. 01 2. 76 2.09 2. 12 1.97 1.99
9FOOD * TOBACCO 1. 83 1. 80 1.49 1.42 1.20 1.22
10TEXTILES. EXC. KNITB 4. 72 4. 21 2.60 2. 7B 2.37 2. 40
11KNITTING 4. 48 4. 38 1.99 2. 01 2.69 2.70
la APPAREL. HOUSEHOLD TEXTILES 4. 97 4. 81 2.82 2.89 • 2.37 2.38
13PAPER 3. 13 2. 76 2.41 2.93 2. 21 2.29
14PRINTING 8. PUBLISHING 2.99 2. 73 2.02 2. 10 1.66 1.72
19AGRICULTURAL FERTILIZERS 1. 28 1. 11 2.29 2. 24 2.92 2.96
16OTHER CHEMICALS 3. 80 3. 40 3.01 3. 13 3. 09 3.06
17PETROLEUM REFINING 2. 19 1. 88 0.86 0.93 0.99 0. 98

IS FUEL OIL 1. 89 1. 09 0.91 0. 94 1.34 1. 38
19RUBBER PRODUCTS 9. II 4. 34 2.84 3. 11 2. 69 2. 79
SOPLASTIC PR0DUCT8 4. 99 3. 99 3.90 3. 68 3.67 3.68
21SHOES AND LEATHER 7. 18 6. 99 1.44 1. 49 1.90 1.89

DURABLES 4. 76 3. 86 3.09 3.47 3.26 3.29
22LUMBER 3. 26 2. 02 2.29 2. 43 1.70 1.78
23FURNITURE 9. 23 4. 77 1.74 2. 14 1. 88 1.83
24STONE. CLAY. GLASS 9. oa 3. 98 2.89 2. 99 2. 69 2. 76
29FERROUS METALS 1. 99 0. 78 1.97 2.02 0.74 0.88
26COPPER 3. 96 2. 99 0.43 0. 78 1.66 1. 67
27OTHER NONFERROUS METALS 4. 98 3. 67 3.14 3. 92 3.94 3. 96
28METAL PRODUCTS 4. 01 3. 17 2.86 3. 17 2.78 2. 79

. NON-ELEC MACHINERY 4. IS 3. 24 2.97 3. 94 4.03 3. 99
29EN01IC8 AND TURBINES 4. 72 3. 79 3.93 4.09 4. 21 4. IB
30AGRICULTURAL MACHINERY 3. 04 2. 99 1.98 1.86 2. 66 2. 67
31CONSTR.MINING.OILFIELD EO 1. 34 0. 23 1.97 1.88 2.78 2.83
32METALHORHINO MACHINERY 3.78 2. 17 0.30 1. 40 1.89 1. 92
33BPECIAL INDUSTRY MACHINERY 2. 76 1. 98 -0.S6 -0. 32 0. 94 0. 82
34MISC NON-ELECTRICAL MACH. 3. 62 2. 66 1.83 2.38 3.01 2.90
39COMPUTERS 7. 14 6. 33 7.01 7. 68 7.04 6. 92
36OTHER OFFICE EQUIPMENT 3. 19 2. 81 2.33 2. B1 3. 24 3. 11
37SERVICE INDUSTRY MACHINERY 9. 02 4. 24 3.00 3. 23 3. 13 3. 16

ELECTRICAL MACHINERY 4. 61 4. 17 2.99 3. 17 4. 16 4. 08
39COmUNIC EQ. ELECTRONIC COMP 9. 34 9. 00 3.72 3.92 9. 06 4. 94
39ELEC INDL APP fc DISTRIB EQ 3. 48 2. 73 1.27 1. 69 3. 40 3.27
40HOUSEHOLD APPLIANCES 2. 39 2. 09 2.17 2. 23 1.77 1. 86
41ELEC LIGHTING * MIRING EQ 9. 00 4. 32 2.02 2.26 2. 92 2. 88
42TV SETS. RADIOS. PHONOGRAPHS 3. 40 3. 39 3. 40 3. 49 2.62 2.66

TRANSPORTATION EQ 7. 09 9. 84 4.08 4. 79 3. 30 3.29
43MOTOR VEHICLES 8. 47 6. 71 4. 4B 9. 39 3. 48 3. 31
44AEROSPACE 4. 01 3. 83 3.01 3.21 S. 93 2. 4B
49SHIPS. BOATS 7. 49 6. 77 4 43 4. B6 3. 79 3. 71
46OTHER TRANSP. EQUIP. 3. 39 4. 91 3. 39 3. 92 3. 66 3.47



INTEREST RATE DUMMY COMPARISONS

47 INSTRUMENTS
48 HI8C. MANUFACTURING

TRANSPORTATION
49 RAILROADS
50 TRUCKING. HUY PASS TRANSIT 
91 MATER TRANSPORT
82 AIR TRANSPORT
83 PIPELINE
34 TRANSPORTAION SERVICES

UTILITIES
38 COMMUNICATIONS SERVICES
86 ELECTRIC UTILILITIE8
57 GAS UTILITY
38 UATER AND SANITATION

89 WHOLESALE TRADE

60 RETAIL TRADE
61 EATINO 6 DRINKING PLACES

62 FINANCE ft INSURANCE

63 REAL ESTATE
64 OWNER-OCCUPIED HOUSING

SERVICES
68 HOTELS* REPAIR8 EXC AUTO
66 BUSirCSS SERVICES
67 AUTOMOBILE REPAIRS
68 MOVIES AND AMUSEMENTS
69 MEDICINE. EDUCATION. NPO

70 FED li B&L GOVT ENTERPRISES
71 NON COMPETITIVE IMPORTS
72 DOMESTIC SERVANTS
73 UNIMPORTANT INDUSTRY
74 SCRAP AND USED
78 REST OF THE WORLD INDUSTRY
76 GOVERNMENT INDUSTRY
77 INFORUM 8TAT. DISCREPANCY
78 N1PA ST AT. DISCREPANCY

TABLE 8. 11. OUTPUT BY PRODUCING SECTOR (1977*1 
SUMMARY OF EXPONENTIAL ANNUAL GROWTH RATES

BASE)(Dun-t > ( BASE!(DUM-1 ) ( BASE)(DIM-1 )
81- 83 81- 88 83- 90 83- 90 90- 98 90- 93

8. 00 4. 61 3.33 3. 70 4.03 4. 02
8.01 4. 71 3.28 3. 36 2.98 2.93

3. 49 3. 12 2.61 2.83 2.87 2. 63
2. 43 1. 83 1.63 1.82 1.67 i. 71
3. 68 a 20 2.60 2.77 2. 43 2. 46
1. 94 1. 33 2.67 2. 88 3.27 3. 31
4. 94 4. 91 3. 46 3. 84 3.24 3. 40
2. 49 2. 20 1.28 1.38 1.39 1.43
2. 84 2. 32 2.00 2.06 1.89 1. 81

3. 91 3. 71 2.98 2.98 2.71 2. 73
8. 33 3. 03 4.14 4. 16 3.82 3. 83
3. 09 2. 98 2.23 2.23 1.91 1. 96
2. 38 2. 48 1.83 1.82 1.40 1. 48
4. 69 4. 31 3.39 3.42 3. 48 3.42

3.96 3. 82 2.76 2.91 2.74 2.78

4. 48 4. 24 2.81 2. 83 2.03 2.04
4. 83 4. 38 2.69 2.76 2.28 2.30

3. 91 3. 78 2.46 2.49 2. 10 2. 13

3. 38 2. 86 1.78 1.83 1.41 1.47
4. 18 4. 06 2.44 2.48 1.96 2.00

4. 34 4. 36 3.30 3.37 • 2.98 3.00
3. 29 3. 10 1.74 1.84 1.36 1.43
6. 08 8. 70 4.23 4. 33 3. 90 3.93
3-21 8. 00 2.86 2.87 2. 49 2. 81
3. 40 8. 62 3.68 3. 96 2.92 3. 18
2. 67 2. 67 2.48 2.47 2.03 2. 08

3. 46 3. 1? 2.08 2. 18 1.91 1.91

3. 33 2. 03 0.83 1. 67 0. 28 0. 21
4. 22 3. 72 2.63 2.83 2. 38 2. 60
11. 82 11. 28 3.43 8. 73 3.98 4. 08
-6. 72 -6. 01 1.03 0. 58 4. 33 4. 10
0. 70 0. 70 0.74 0.74 0.68 0. 68
3. 36 2. 99 1.90 2. 12 2. 38 2. 48



T h e  p u r p o s e  o f  t h i s  c h a p t e r  i s  t o  c o m p a r e  t h e  r e s u l t s  o f  

s im u la t io n s  done w i t h  th e  model d e v e lo p e d  i n  t h e  e a r l i e r  c h a p t e r s  t o  

s i m i l a r  s im u la t io n s  done w i t h  t h r e e  o th e r  lo n g - te rm  f o r e c a s t in g  m ode ls . 

The t h r e e  o th e r  m o d e ls  a r e  s t r i c t l y  m a c ro e c o n o m ic  m o d e ls  and do n o t  

p ro v id e  in d u s t r y  d e t a i l .

Thrfte  Long Term Mpde^s o f  Money Growth

On September 1# 1982 th e  Subcommittee on M onetary and F is c a l  P o l ic y  

o f  th e  J o in t  Economic Com m ittee  o f  t h e  C o n g re s s  o f  t h e  U n i t e d  S t a t e s  

CJEC) i s s u e d  a s t u d y  e n t i t l e d  "T h re e  Large  S ca le  Model S im u la t io n s  o f  

Four Money Growth S c e n a r io s " .  The purpose  o f  th e  s tu d y  i s  t o  shed l i g h t  

on th e  b e h a v io r  o f  macroeconomic v a r ia b le s  o v e r  th e  1982 t o  1991 p e r i o d  

u n d e r  d i f f e r i n g  r a t e s  o f  g ro w th  o f  th e  money s u p p ly .  The t h r e e  models 

used i n  t h e  s i m u l a t i o n  s t u d y  w e re  t h e  q u a r t e r l y  Chase E c o n o m e t r ic s  

m o d e l ,  t h e  a n n u a l  D a ta  R e s o u rc e s  I n c o r p o r a t e d  CDRI) m o d e l#  and th e  

Wharton annua l m o d e l.  The f o u r  s i m u l a t i o n s  had r a d i c a l l y  d i f f e r e n t  

m oneta ry  agg re g a te  g ro w th  r a t e s .  These a re :

1) M1 g ro w th  f a l l s  t o  z e ro  p e rc e n t  i n  one y e a r  (1981-1982) which i s  

t h e  m a in ta in e d  r a t e  th ro u g h  1991.

2) M1 g ro w th  d e c l i n e s  g r a d u a l l y  t o  z e r o  p e r c e n t  o v e r  t h e  p e r i o d  

1982-1986 and rem a ins  a t  0 from  1987 t o  1991.

3 )  M1 g r o w th  i s  c o n s t a n t  a t  t h r e e  p e r c e n t  o v e r  t h e  1982 t o  1991 

p e r io d .

4) M1 g ro w th  moves up t o  te n  p e rc e n t  from  19*2 t o  1986 and r e m a in s  

a t  t e n  p e rc e n t  th ro u g h  1991 .

Chapter 6 Cflfnparjspp y ith , Other  Mqdels
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E ach  m o d e l  was s im u la t e d  t w i c e  f o r  each  a l t e r n a t i v e .  I n  one 

s im u la t i o n ,  no ju d g m e n ta l  f i x e s  were a p p l ie d  t o  th e  f o r e c a s t .  F o r  t h i s  

k in d  o f  s i m u l a t i o n ,  a base  s c e n a r i o  was r u n ,  p resum ab ly  w i th  s e v e ra l  

ju d g m e n ta l  f i x e s  t o  h e lp  th e  m ode l lo o k  r e a s o n a b le .  From t h i s  b a s e ,  

o n ly  th e  g ro w th  r a te  i n  Ml was changed and th e  model r e - r u n .  Any change 

i n  t h e  f o r e c a s t  p a th  from  th e  base re p re s e n ts  th e  e f f e c t  o f  chang ing  M1 

g ro w th  i n  th e  m odel. T h is  k in d  o f  s im u la t io n  i s  l a b e l l e d  " p u r e "  because 

no e x t r a  judgm ent was a l lo w e d  t o  change th e  f o r e c a s t  from  th e  r e s u l t s  o f  

t h e  b ase . There  a re  tw e lv e  pu re  s im u la t io n s  i n  th e  JEC s t u d y ,  one f o r  

each Ml g ro w th  s c e n a r io  (4 ) and f o r  each m o d e l le r  ( 3 ) .

I n  c o n t r a s t  t o  t h e  p u r e  s i m u l a t i o n s ,  m o d e l l e r s  w e re  a sked  t o  

p r e s e n t  "m a n a g e d "  s i m u l a t i o n s  f o r  t h e  M1 s c e n a r i o s .  I n  t h e s e  

s i m u l a t i o n s ,  model o u tp u t  from  th e  pu re  s im u la t io n  w h ich  ran  c o u n te r  t o  

economic re a sona b len ess  o r  i n  some way o f fe n d e d  th e  s e n s i b i l i t i e s  o f  th e  

managers was a l lo w e d  t o  be changed v ia  ju d g m e n ta l  f i x e s .  I t  s h o u ld  be 

s t r e s s e d  t h a t  th e se  f i x e s  a re  i n  a d d i t i o n  t o  th o se  a p p l ie d  t o  a r r i v e  a t  

a base . A ga in  t h e r e  a re  tw e lv e  managed s i m u l a t i o n s ,  each  w i t h  a p u re  

s im u la t io n  c o u n te r p a r t .

Fo r t h e  p u rp o s e  o f  t h i s  s t u d y ,  t h e  p u re  s im u la t io n s  a re  o f  more 

i n t e r e s t  th a n  th e  managed s im u la t io n s .  C o m p a r in g  t h e  p u r e  s i m u l a t i o n  

r e s u l t s  o f  t h e  m ode l deve loped  i n  t h i s  t h e s i s  t o  o th e r  models des igned  

f o r  s i m i l a r  purposes sh ou ld  e na b le  one t o  draw c o n c lu s io n s  abou t w he the r 

th e  model d e s c r ib e d  i n  t h i s  t h e s i s  r e p r e s e n t s  an im p ro v e m e n t  o v e r  t h e  

o t h e r  m o d e ls ,  o r  i s  a mere re s ta te m e n t  o f  th e  o th e r  m ode ls . I d e a l l y ,  

a l l  o f  th e  judgm ent o f  th e  f o r e c a s t s  n e c e s s a r y  t o  p e r f o r m  r e a s o n a b le  

s i m u l a t i o n  e x e r c i s e s  s h o u l d  be r e p r e s e n t e d  i n  t h e  e q u a t i o n s  and 

s t r u c t u r e  o f  t h e  m o d e l .  T h u s ,  a m ode l r e q u i r i n g  l e s s  f i x e s  s h o u ld
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g e n e r a l l y  be p r e fe r r e d  t o  a model r e q u i r i n g  more f i x e s .  The ro b u s tn e s s  

o f  th e  model t o  s im u la t io n  e x e r c is e s  can be d e f i n e d  as  t h e  a b i l i t y  o f  

t h e  m ode l t o  re s p o n d  s e n s i b l y  t o  t h e  s i m u l a t i o n  s c e n a r i o s  w i t h o u t  

a d d i t i o n a l  ju d g m e n ta l f i x e s .  One way t o  ju d g e  t h e  r o b u s t n e s s  o f  t h e  

m od e l i s  t o  ru n  t h e  m o d e ls  w i t h o u t  ju d g m e n ta l f i x e s  and obse rve  w h ich  

model makes th e  most economic sense . That com par ison  i s  th e  s u b j e c t  o f  

th e  rem a inde r o f  t h i s  c h a p te r .

lQg]^&£0£iD9-fcfe§.S£gGa£i2£

F o r  tw o  o f  t h e  m o d e ls ,  t h e  Chase m ode l and t h e  DRI m o d e l ,  M1 

t a r g e t s  a r e  a t t a i n e d  th ro u g h  m a n ip u la t io n  o f  th e  l e v e l  o f  non -bo rrow ed  

re s e rv e s .  For th e  Wharton m o d e l ,  o n l y  M2 i s  a v a i l a b l e  as a m o n e ta ry  

a g g r e g a te  t o  be c o n t r o l l e d .  T hus , Wharton t r a n s l a t e d  th e  M1 s im u la t io n  

t a r g e t s  i n t o  M2 s im u la t io n  t a r g e t s .  I n  t h e  m ode l d e v e lo p e d  f o r  t h i s  

t h e s i s ,  e i t h e r  a p p ro a c h  c o u ld  have  been  u s e d .  S in c e ,  h o w e v e r ,  th e  

u l t im a t e  r e s u l t  o f  m a n ip u la t in g  n o n -b o r ro w e d  r e s e r v e s  w o u ld  have  been  

W h a r to n  t y p e  g r o w th  r a te s  f o r  M2, th e s e  Wharton ty p e  g ro w th  ra te s  were 

a p p l ie d  t o  M2 d i r e c t l y .  T h is  makes M2 exogenous and t u r n s  o f f  th e  money 

m u l t i p l i e r  e q u a t io n  d e v e lo p e d  i n  C h a p te r  2 .  T h i s  i s  no g r e a t  l o s s ,  

h o w e v e r ,  b eca u se  t h e  t h r u s t  o f  th e  e x e r c is e  i s  how th e  m onetary  s e c to r  

a f f e c t s  t h e  o th e r  s e c to r s  i n  th e  m ode l.  The M2 p a th s  used f o r  t h e  f o u r  

s im u la t io n s  a re :
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1) M2 a t  8.8% 1981-82 4.0% a n n u a l ly  1983-91

2) M2 a t  8.8% 1981-82 l i n e a r  d e c l in e  t o  4.0% by 1987
4% a n n u a l ly  t h e r e a f t e r

3) M2 a t  8.8% 1981-82 7.0% a n n u a l ly  1983-91

4) M2 a t  8.8% 1981-82 l i n e a r  in c re a s e  t o  14.0% by 1987
14.0% a n n u a l ly  t h e r e a f t e r .

F ive  t a b le s  show th e  macroeconomic r e s u l t s  o f  th e  t h r e e  models used 

i n  t h e  J o i n t  E cono m ic  C o m m it te e  s t u d y  and t h e  L IF T  m ode l u n d e r  th e  

v a r io u s  m oneta ry  a g g re g a te  g ro w th  r a t e s .

Bgse Scenar i o s

The C hase* DRI and W harton models have as base s c e n a r io s  f o r e c a s t s  

p re s e n te d  t o  s u b s c r i b e r s  o r  f o r e c a s t s  " f i x e d "  t o  g i v e  a r e a s o n a b le  

lo o k in g  f o r e c a s t .  No i n f o r m a t io n  i s  a v a i l a b le  on th e  number o r  s t r e n g th  

o f  t h e  f i x e s  a p p l ie d  t o  a ch ie v e  th e se  r e s u l t s ,  however* i t  i s  e x t re m e ly  

u n l i k e l y  t h a t  no f i x e s  were a p p l ie d  t o  models t o  d e r i v e  t h e  base  r u n s .  

I t  must be emphasized t h a t  no a t te m p t  was made t o  make th e  LIFT fo r e c a s t  

f o r  1982 a p p e a r  more l i k e  t h e  a c t u a l  1982 f i g u r e s .  T hus , w h i le  th e  

o th e r  t h r e e  m o d e ls  f o r e c a s t  d e c l i n e s  i n  r e a l  g r o w th  f o r  1 9 8 2 ,  L IF T  

f o r e c a s t s  a b o u t  1.5% r e a l  g r o w th  f o r  1 9 8 2 .  F u r th e r#  r e l a t i v e  t o  th e  

p a th s  o f  unemployment r a te  f o r  th e  o th e r  t h r e e  m o d e ls ,  t h e  L IF T  m ode l 

u n e m p lo y m e n t r a t e  p a th  a p p e a rs  low f o r  th e  1983-87 p e r io d .  S ince th e  

p o in t  o f  t h i s  e x e r c is e  i s  t o  com pare  how t h e  m o d e ls  r e a c t  t o  s i m i l a r  

m o n e ta ry  p o l i c y  s c e n a r io s ,  i t  seem unnecessary  t o  t r y  and d u p l i c a t e  any 

o f  t h e  more c o m m e rc ia l  m o d e ls '  o u t p u t .  I n s t e a d ,  we w i l l  f i n d  i t  

i n s t r u c t i v e  t o  compare th e  r e s u l t s  o f  each s c e n a r io  f o r  each model w i th
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t h e  base fo r e c a s t  f o r  t h a t  m ode l.  T a b le  6 .1  p r o v i d e s  a c o m p a r is o n  o f  

r e s u l t s  f o r  s e le c te d  macroeconomic v a r ia b le s  f o r  th e  base s c e n a r io s .

S c £ 0 § £ io _ l

I n  t h i s  s c e n a r io  th e  e f f e c t  o f  a sudden  d e c e l e r a t i o n  o f  M1 o r  M2 

g r o w th  t o  0 o r  4% p e r  y e a r  i s  i n v e s t i g a t e d .  No g ra d u a l  d e c l in e  t o  th e  

s lo w e r  g ro w th  p a th  i s  a l lo w e d ,  so t h a t  th e  1982-83 g ro w th  r a t e  i s  0 f o r  

M1 and 4% f o r  M2, w h ich  a re  th e  r a te s  m a in ta in e d  th ro u g h  1991 . In  t h i s  

s c e n a r io ,  o n ly  one m ode l,  L IF T ,  c o m p le te d  t h e  f o r e c a s t  t h r o u g h  1 9 9 1 .  

The t h r e e  o th e r  models s topped  ru n n in g  b e fo re  199 1 , i n d i c a t i n g  some v e ry  

n o n s e n s i c a l  r e s u l t  was o b t a in e d  w h ic h  d i d  n o t  a l l o w  t h e  m ode l t o  

c o n t in u e .  I t  m ust be made c l e a r  t h a t  t h e  r e s u l t s  a r e  n o t  r e p o r t e d  

b e c a u s e  no r e s u l t s  a re  a v a i l a b le  f o r  th o se  y e a r s ,  n o t  because th e y  a re  

n o n s e n s ic a l .  The Chase model must be c o n s id e re d  t o  have  b r o k e n  b e f o r e  

t h e  e n d  o f  t h e  f o r e c a s t  p e r i o d  b e c a u s e  t h e  r e q u i r e m e n t s  o f  t h e  

s im u la t io n  were v i o l a t e d  by th e  model o p e r a to r s .  Chase r e f u s e d  t o  l e t  

t h e  l e v e l  o f  non-bo rrow ed  re s e rv e s  become n e g a t iv e  and so was fo r c e d  t o  

l e t  Ml grow f a s t e r  th a n  0% a f t e r  1987 . W h ile  i t  i s  u n c le a r  w h e th e r  t h e  

m ode l i t s e l f  w o u ld  have  c o n t in u e d  beyond t h i s  p o i n t ,  t h e  v i o l a t i o n  o f  

s im u la t io n  re q u ire m e n ts  must coun t as a breakdown. The model t h a t  b roke  

down f i r s t  was th e  W harton m o d e l,  wh ich  s topped a f t e r  1 9 8 6 .  The Chase 

a nd  D R I m o d e ls  l a s t e d  o n l y  one more y e a r .  T a b le  6 . 2  shows some 

macroeconomic r e s u l t s  f o r  each model u s in g  t h i s  s c e n a r io .

Of th e  models t h a t  b ro ke  down, th e  Chase model appears t o  have  t h e  

m o s t  r e a s o n a b le  r e s u l t s .  S lo w e r  money g r o w th  re d u c e s  t h e  r a t e  o f  

i n f l a t i o n  s l i g h t l y ,  from  7-29% f o r  1981-82 t o  5.5% f ro m  1986 - 8 7 .  T h i s  

r e d u c t i o n  i s  a s s o c i a t e d  w i t h  s l i g h t l y  lo w e r  i n t e r e s t  r a t e s ,  w h ic h
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Table 6.1

Base scenarios fo r  fo u r models

Year 82 83 84 85

M2
Chase 9 .9 8 10.37 10 .0 8 9.21
DRI 8 .3 0 8 .90 9 .2 0 10.80
Wharton 8 .82 8 .56 9 .23 10.91
LIFT 12 .33 13.72 3 .2 3 6-26

Nominal GNP
Chase 6 .5 7 11.43 10 .9 4 10.61
DRI 6 .0 0 11 .20 11 .40 11 .60
Wharton 6.81 11.42 10.83 11 .20
LIFT 7 .8 7 12.25 8 .5 9 7 .7 9

Real GNP
Chase - 0 .7 3 3 .9 9 3 .9 0 3 .3 3
DRI - 1 .4 0 3 .6 0 4 .0 0 4 .0 0
Wharton - 1 .4 0 3 .8 5 3 .8 9 3 .7 5
LIFT 1 .46 6 .6 3 2 .9 9 2 .3 6

GNP D e f la t o r
Chase 7 .3 3 7 .1 5 6 .7 8 7 .0 5
DRI 7 .40 7 .4 0 7 .1 0 7 .3 0
Wharton 8 .32 7 .2 8 6 .6 8 7 .1 8
LIFT 6.41 5.61 5 .6 0 5 .44

Wage r a te
Chase 7 .0 2 7 .3 0 6 .8 7 7 .6 7
DRI 7 .4 0 7 .2 0 7 .7 0 7 .8 0
Wharton 9 .5 2 7 .3 9 6 .9 5 9 .46
LIFT 1 0 .7 8 7 .11 5.81 5 .27

Unemployment r a te
Chase 8 .94 8 .05 7 .3 3 6 .6 2
DRI 9 .20 8 .80 8 .00 7 .5 0
Wharton 9.21 8 .60 7 .7 4 7 .11
LIFT 8 .5 9 5 .55 5 .23 5 .46

3 month T re a s .  r a te
Chase 1 2 .6 8 12.22 10 .9 9 9 .77
DRI 11 .94 12.35 11.23 10.27
Wharton 12 .67 14.00 12 .04 1 0 .7 9
LIFT 10.97 9 .4 4 9 .50 8 .40

C o rp o ra te  bond r a te
Chase 1 5 .9 8 14.45 1 2 .9 8 1 2 .2 9
DRI 14.27 13 .38 12.16 11.66
Wharton 16.02 15.86 14.51 14.23
LIFT 13.07 11 .34 9 .80 9 .03

M ortgage r a te
Chase 15 .62 14.72 13.72 1 2 .5 8
DRI 16.51 15.75 15.01 14.67
Wharton 15 .75 14 .88 12 .60 12 .29
LIFT 12.82 11.45 10 .0 4 9 .46

86 87 88 89 90 91

9.27
9 .50

10.80
7 .5 2

9 .4 8
9 .80

10 .49
8 .12

9 .56
9 .1 0
9 .22
6 .9 9

9 .42
8 .2 0

10 .02
9 .2 6

9 .22
8 .00
9 .42
8 .00

9.11
7 .7 0

10.01
7 .3 7

10.42
11.00

9 .44
7 .3 3

10.02
10.10
10.86
7 .51

9 .65
10 .30

9 .6 4
6 .7 4

9 .45
9 .7 0
9 .80
7 .6 8

9 .16
9 .10
9.41
7 .91

8 .84
9 .0 0
9 .27
7 .41

3.41
3 .5 0
1 .97
2 .15

3 .2 2
3 .0 0
3 .4 0
2 .43

3 .0 5
3 .4 0
2 .76
1 .6 4

3 .01
3 .1 0
3 .1 0  
3 .0 5

2 .85
2 .5 0
2 .82
2 .35

2 .75
2 .7 0
2.91
1 .7 9

6 .77
7 .3 0
7 .3 2
5 .1 9

6 .5 8
6 .9 0
7 .21
5 .0 8

6.41
6 .6 0
6 .6 9
5 .1 0

6 .2 4
6 .4 0
6 .5 0
4 .6 3

6 .1 4
6 .5 0
6.41
5 .57

5 .93
6 .2 0
6 .1 8
5 .62

7 .6 2  
7 .9 0  
9 .32
5 .62

7 .7 8
8 .00
8 .6 4
5.81

7 .9 0
8 .00
8 .3 4
5.21

7 .8 7
7 .9 0
8 .4 8
5 .3 0

7 .5 6
7 .8 0
8 .16
6 .1 0

7 .3 5
7 .8 0
7 .5 2
6 .4 3

6 .2 6
7 .1 0
7 .1 0  
5 .33

5 .62
6 .9 0
6 .5 3
5.01

5 .4 9
6 .7 0
6 .5 4
5.31

5.31
6 .5 0  
6 .3 5
4 .5 0

5 .15
6 .5 0
6 .3 2
4 .2 0

4 .9 8
6 .5 0
6 .0 9
4 .5 2

8 .90
11.27

9 .5 9
7 .9 7

8 .0 9
10.73

9 .44
7 .6 0

7 .8 2
9.71
9.21
7 .3 8

7 .6 0
9.31
8 .80
6 .6 7

7 .4 8
8 .77
8 .5 8
7 .0 6

7 .2 5
8 .63
8 .23
6 .8 8

11.35
11.81
1 3 .5 9

8.71

10.47
1 1 .7 8
1 3 .0 8

8 .45

10 .19
11.62
12.65

8 .22

9 .97
11.43
12 .1 2

7 .8 5

9.87
11.13
11.91

7 .8 6

9 .6 4
10 .88
11.67

7 .85

11.63
14.73
11 .62

9 .20

10 .74
14 .3 4
11.06

8 .9 8

10 .44
14 .04
10 .60

8 .77

10.21
13.77
10 .04

8 .46

10.11
13.42

9 .82
8 .50

9 .8 8
13.07

9 .56
8 .50
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Table 6.2

F ir s t  scenario : Rapid d e c e le ra tio n  o f money growth to  low ra tes
4% fo r  M2 and 0% fo r  Ml

Year 82 83 84 85

M2
Chase 7 .2 2 7 .71 7 .6 2 6 .8 2
DRI 6 .7 0 4 .3 0 1 .80 3 .9 0
Wharton 8 .82 4 .0 0 4 .0 0 4 .0 0
LIFT 8 .80 4 .0 0 4 .0 0 4 .0 0

Nominal GNP
Chase 6 .3 5 10 .64 10.03 9 .72
DRI 5 .1 0 9 .3 0 9 .40 12 .70
Wharton 6.81 11.42 9 .3 6 7 .7 4
LIFT 7 .8 2 10.31 7.41 7 .2 0

Real GNP
Chase - 0 .9 0 3 .6 7 3 .5 9 3 .3 7
DRI - 2 .1 0 2 .0 0 2 .5 0 5 .10
Wharton -1 .40 3 .8 5 2 .4 8 0.41
LIFT 1 .83 6.01 3 .7 6 2 .8 4

GNP D e f la t o r
Chase 7 .2 9 6 .7 3 6 .2 2 6 .1 5
DRI 7 .3 0 7 .2 0 6 .8 0 7 .2 0
Wharton 8 .32 7 .2 8 6 .71 7 .3 0
LIFT 5 .9 9 4 .3 0 3 .6 5 4 .3 6

Wage r a te
Chase 6 .2 0 5 .56 5 .0 0 5 .7 3
DRI 7 .4 0 7 .1 0 7 .6 0 7 .8 0
Wharton 9 .52 7 .3 9 7 .0 2 9.61
LIFT 10 .09 4 .45 3 .5 9 3 .97

Unemployment r a te
Chase 9 .3 9 8.82 8.47 8.07
DRI 9 .40 9 .70 9 .50 8 .70
Wharton 9.21 8 .60 8 .4 4 9 .7 8
LIFT 8 .2 8 5 .7 0 4 .7 9 4.61

3 month T re a s .  r a te
Chase 1 4 .1 8 13.41 12.27 11.34
DRI 14.87 23.16 3 7 .0 9 5 2 .0 9
Wharton 12 .67 17.22 18.15 19 .64
LIFT 11.97 12.42 11.11 10.63

C o rp o ra te  bond r a te
Chase 16.56 14 .79 13.07 12 .1 8
DRI 15.17 17.40 22 .3 8 31.85
Wharton 16 .02 15.86 17.45 19.96
LIFT 13 .36 12 .24 10 .32 9 .4 4

Mortgage r a te
Chase 16.21 15.40 14 .4 4 13.33
DRI 17.31 19.32 24.11 3 2 .6 4
Wharton 15 .75 15.87 15.73 18.42
LIFT 1 3 .1 9 12 .49 10 .52 9.91

86 87 88 89 90 91

6 .9 0 7 .0 8 - - - -
8 .20 12 .3 0 - - - -
4 .0 0 - - - - -
4 .0 0 4 .0 0 4 .0 0 4 .0 0 4 .0 0 4 .0 0

9 .4 9 8.91 — - - -

15.80 16 .00 - - - -
9.81 - - - - -
6 .0 9 6 .3 0 5.51 6 .17 6 .17 6 .0 9

3 .3 6 3 .1 5 — — — —
7 .0 0 5 .90 - - -
2 .07 - - - - -
1.81 2 .75 2 .1 8 2 .5 3 2 .3 2 2 .2 9

5 .93 5 .5 8 — — — ; —
8 .3 0 9 .50 ■ - - - -
7 .5 8 - - - - -
4 .2 8 3 .5 5 3 .3 3 3 .6 4 3 .85 3.81

5.51 5 .37 — — — —
8 .70 10 .00 - - - -
9 .29 - - - - -
4 .25 3 .5 2 3 .07 3 .6 8 3 .87 3 .96

8.17 8 .1 8 — — —

6 .9 0 5 .2 0 - - - -
10.53 - -!■ - - -

4 .7 8 4 .25 4.11 3 .71 3 .47 3 .3 9

11.06 10.33 — — — _

5 6 .8 9 75 .8 2 - - - -
24.11 - ' - - ■ - - .
10.72 11.05 11 .39 11 .5 8 12.23 12 .73

11 .14 9 .87 — — — —

40 .74 50.86 - . - - -
23.32 - - - - -

9 .3 8 9 .50 9.57 9 .5 8 9 .82 10 .10

12.61 12.05 _ _ _ _

40 .49 49 .1 4 - - - -
22 .0 0 - - - - -

9 .90 10 .10 10 .10 10.13 1 0 .3 8 10 .66

-  238 -



Real GNP g row th  from  1983 t o  1987 averages a h e a l th y  3.43% a y e a r ,  w h i le  

th e  g row th  i n  th e  wage r a te  rem ains n e a r ly  c o n s ta n t  and th e  unemployment 

r a te  shows a v e ry  s m a l l  d e c l in e  (8.82% t o  8.18% 1 9 8 3 -1 9 8 7 ) .

The W harton and DRI models produce  r e s u l t s  w h ich  a re  u n b e l i e v a b l e .  

The DRI model t r a n s l a t e s  0% a y e a r  M1 g ro w th  i n t o  o ve r  12% M2 g ro w th  by 

1 9 8 7 .  To t h e  m o d e l ' s  c r e d i t ,  t h e s e  h i g h  r a t e s  o f  M2 g r o w t h  a r e  

a s s o c ia te d  w i t h  h ig h e r  i n f l a t i o n  r a te s  and r a te s  o f  nom ina l wage g ro w th .  

The r a t e  o f  r e a l  GNP g row th  i s  q u i t e  l a r g e ,  how ever, a v e ra g in g  4.5% p e r  

y e a r  f o r  th e  p e r io d  19 8 3 -8 7 . The unemployment r a te  d e c l in e s  i n  th e  fa c e  

o f  t h i s  r e a l  g ro w th ,  bu t  th e  s t r e n g th  o f  r e a l  g ro w th  appears absu rd  when 

coup led  w i t h  th e  e x t re m e ly  h ig h  l e v e l s  o f  i n t e r e s t  r a te s  p roduced by th e  

m odeI.

The W h a r to n  m ode l l i n k s  4% M2 g r o w th  w i t h  an a v e r a g e  r a t e  o f  

i n f l a t i o n  o f  7 .22%  and wage g ro w th  t h a t  averages n e a r ly  one p e rce n tag e  

p o in t  h ig h e r  th a n  th e  i n f l a t i o n  r a t e .  The g ro w th  i n  r e a l  u n e m p lo ym e n t  

r a t e  r e f l e c t s  t h e  s lo w  g r o w t h .  I n  c o n t r a s t  t o  th e  DRI m o d e l,  Wharton 

l i n k s  low g row th  and h ig h  i n t e r e s t  r a t e s .

LIFT l i n k s  th e  4% annua l a v e ra g e  M2 g r o w th  r a t e  w i t h  an a v e r a g e  

r a t e  o f  i n f l a t i o n  o f  3 .64%  f ro m  1987 t o  1991 . Nominal wage g ro w th  i s  

n e a r ly  i d e n t i c a l  t o  th e  average i n f l a t i o n  r a t e  a t  3 .6 2 % .  R ea l g r o w th  

a v e r a g e s  2.41%  a y e a r  f ro m  1 9 8 7 -9 1 ,  and th e  average unemployment r a te  

f o r  th e  p e r io d  i s  3.79%. M2 v e l o c i t y  i s  i n c r e a s in g ,  wh ich  a c c o u n ts  f o r  

t h e  r e l a t i v e  h ig h  i n t e r e s t  r a te s  i n  th e  L IFT f o r e c a s t .  R e la t i v e  t o  th e  

base ru n ,  r e a l  GNP g r o w th  i s  h i g h e r  w i t h  lo w e r  M2 g r o w t h ,  w h i l e  t h e  

i n f l a t i o n  r a t e  t e n d s  t o  be lo w e r .  The unemployment r a t e  i s  lo w e r  w i t h  

lo w e r M2 g ro w th ,  which i s  i n  l i n e  w i t h  th e  h ig h e r  r e a l  g ro w th .  I n t e r e s t  

r a t e s  a r e  h i g h e r  i n  t h e  low  M2 g r o w th  t h a n  i n  t h e  base  r u n ,  w h ic h
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r e d u c e s  i n t e r e s t  s e n s i t i v e  c o m p on e n ts  o f  f i n a l  dem and. The lo w e r  

i n f l a t i o n  r a t e  i n c r e a s e s  r e a l  d i s p o s a b le  in c o m e ,  w h ic h  i n c r e a s e s  

consum ption  e x p e n d i tu r e s ,  caus ing  th e  f a s t e r  r e a l  g ro w th .

sssoacis-l
T h is  s c e n a r io  i s  a companion s c e n a r io  t o  th e  sudden d e c e le r a t io n  o f  

M1 t o  0% o r  M2 t o  4% p e r  y e a r  by a l lo w in g  M1 o r  M2 t o  d e c e l e r a t e  t o  0% 

s l o w l y .  The t a r g e t s  a r e  re a c h e d  i n  1987 , so t h a t  th e  1987-91 p e r io d s  

re p re s e n t  0 Ml g ro w th  o r  4% M2 g r o w t h .  The r e s u l t s  a r e  p r e s e n t e d  i n  

T a b le  6 . 3 .  I n  t h i s  s c e n a r io ,  o n ly  one m ode l,  t h e  W harton m o d e l,  b roke  

down b e fo re  1991 . The o th e r  two models pe r fo rm ed  more re a s o n a b ly  w i th  a 

s lo w ly  d e c l i n i n g  money g ro w th  r a t e  t h a n  w i t h  a q u i c k  d e c e l e r a t i o n  o f  

money g r o w t h .  The DRI model shows e x t re m e ly  h ig h  i n t e r e s t  r a t e s ,  i n  a 

p a t t e r n  much l i k e  th e  p a t t e r n  i t  d is p la y e d  p r i o r  t o  b re a k in g  down i n  th e  

f i r s t  money g row th  s c e n a r io .  These h ig h  r a te s  a p p a r e n t ly  do n o t  re d u c e  

r e a l  g r o w th  v e r y  m uch, s in c e  r e a l  g row th  averages  o v e r  3.25% p e r  y e a r  

o v e r  t h e  1987 -91  p e r i o d .  From 1987 t o  1 9 9 1 ,  t h e  u n e m p lo ym e n t r a t e  

d e c l i n e s  a p p r o x im a t e l y  t h r e e  p e r c e n ta g e  p o i n t s .  The i n f l a t i o n  r a te s  

rem a in  i n  th e  7% ra n g e ,  w h i le  0 Ml g ro w th  leads  t o  in c r e a s in g  M2 g r o w th  

o v e r  th e  1987-91 p e r io d .  M2 v e l o c i t y  grows s u b s t a n t i a l l y  i n  th e  1987 t o  

1991 p e r io d .

The Chase m odel a g a in  b e h a v e s  t h e  most r e a s o n a b ly  o f  th e  t h r e e  

models examined i n  th e  J o in t  E con om ic  C o m m it te e  s t u d y .  An M1 g r o w th  

r a t e  o f  0% leads  t o  o ve r  7% M2 g ro w th  f o r  th e  1987-91 p e r io d .  I n f l a t i o n  

a v e r a g e s  a b o u t  5.5% o v e r  t h e  1987-91 p e r io d .  The s h o r t  te rm  i n t e r e s t  

r a t e  r i s e s  c o n s id e ra b ly  f a s t e r  th a n  long  te rm  r a t e s ,  wh ich  rem ain  i n  th e  

9.5% range f o r  1 98 7 -9 1 .  In  c o n s t r a s t  t o  t h e  DRI m o d e l ,  i n  w h ic h  h ig h
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Table 6.3

Second scenario : Slow d e c e le ra tio n  o f money growth to  low ra tes
4% fo r  M2 and 0% fo r  Ml

Year 82 83

M2
Chase 9.31 9 .23
DRI 8 .3 0 7 .7 0
Wharton 8.82 7 .8 0
LIFT 8 .80 7 .8 0

Nominal GNP
Chase 6 .5 2 11 .20
DRI 6 .0 0 10.60
Wharton 6 .8 0 11.42
LIFT 7 .8 2 1 0 .7 8

Real GNP
Chase - 0 .7 7 3 .8 9
DRI - 1 .4 0 3 .0 0
Wharton - 1 .4 0 3 .8 5
LIFT 1 .83 6 .2 0

GNP D e f la t o r
Chase 7 .3 2 7 .0 4
DRI 7 .4 0 7 .3 0
Wharton 8 .32 7 .2 8
LIFT 5 .9 9 4 .5 8

Wage ra te
Chase 6 .82 6 .7 4
DRI 7 .4 0 7 .2 0
Wharton 9 .5 2 7 .3 9
LIFT 10 .0 9 5 .15

Unemployment r a te
Chase 9 .0 4 8 .2 9
DRI 9 .2 0 9 .0 0
Wharton 9.21 8 .60
LIFT 8 .2 8 5 .56

3 month T re a s .  r a te
Chase 13 .04 12.76
DRI 11 .94 14 .64
Wharton 12.67 14.52
LIFT 11.97 11.55

C o rp o ra te  bond r a t e
Chase 16 .12 14.63
DRI 14 .27 14 .0 8
Wharton 16 .02 15.86
LIFT 13 .36 11 .9 8

Mortgage r a te
Chase 15.76 14.96
DRI 16.51 16.37
Wharton 15.75 15 .04
LIFT 13.17 12.17

84 85 86 87

8 .60
6 .9 0
6 .8 0
6 .8 0

7 .2 9
5 .70
5 .80
5 .80

6 .8 6
5 .2 0
4 .80
4 .80

7 .01
6 .7 0
4 .0 0
4 .0 0

10 .54
10 .60
10.42

8 .1 8

10.07
9 .3 0
9 .06
7 .9 4

9 .6 8
10.60

8 .32
6 .6 0

8 .9 8
9 .3 0

1 1 .1 8
6 .6 2

3 .7 4
3 .4 0
3 .4 9
3 .61

3 .2 6
2 .3 0
1 .72
2 .63

3 .2 8
3 .5 0
0 .7 4
1.53

3 .0 2
2 .6 0
3 .61
2 .67

6 .5 6  
7 .0 0  
6 .6 9
4 .5 6

6 .6 0
6 .9 0
7 .21
5.31

6 .2 0
7 .0 0
7 .5 3
5.07

5 .7 8
6 .6 0
7 .31
3 .9 5

5 .97  
7 .6 0
6 .97  
4 .9 4

6 .3 8
7 .5 0
9 .54
5 .37

5 .82
7 .6 0
9 .40
5 .15

5 .53  
7 .7 0
8 .54  
4 .0 6

7 .7 8
8 .50
7 .9 4
4 .7 6

7 .3 0
8 .50
8.41
4 .7 3

7 .31
8 .3 0
9.47
5 .1 2

7 .1 3
8 .10
9 .23
4 .6 6

11.72
15 .00
1 3 .9 9

9 .93

10 .84
22.32
14.96

9 .35

10.56
23 .20
17.35

9.51

10.22
30.31
22 .60

9 .86

13.13
13.22
15.26

9 .93

12.41
15.21
16 .28

9 .1 0

11.45
17.33
17 .99

9 .15

1 0 .3 9  
21.81 
21 .23  

9 .26

14.06
15.95
13.40
10.10

13.04
17.83
1 4 .4 8

9 .56

12 .30
19.65
16.32

9 .66

11.57
23.27
19.77

9 .85

88 89 90 91

7 .1 8 7 .01 6 .9 5 7 .9 7
4 .5 0 6 .4 0 8 .80 9 .80
4 .0 0 - - -
4 .0 0 4 .0 0 4 .0 0 4 .0 0

8 .40 8.01 7 .6 2 7 .3 3
11 .30 11 .60 11 .10 11 .00

8 .6 6 - - -
5 .8 4 6 .4 4 5 .86 6 .4 5

2 .80 2 .7 2 2 .5 2 2 .80
4 .40 4 .40 3 .4 0 3 .1 0
1 .9 8 - - -
2 .1 3 2 .77 2 .1 5 2 .50

5 .4 4 5 .1 4 4 .9 8 4 .42
6 .6 0 6 .9 0 7 .5 0 7 .7 0
6 .5 5 - - -
3 .7 0 3 .6 9 3 .71 3 .95

5 .40 5 .2 0 4 .92 5 .00
8 .00 8 .3 0 8 .70 8 .90
8 .33 - - -
3 .3 2 3 .71 3 .8 0 3 .7 5

7 .5 9 8 .1 8 9 .5 4 10 .45
7 .4 0 6 .4 0 5 .70 5 .3 0
9 .6 9 - - -
4 .5 8 3 .95 3.81 3 .5 8

10 .4 4 9 .97 15 .60 15 .44
36.37 36.41 35.71 34 .3 2
25.90 - - -
10.17 10 .36 10.86 11.27

9.81 8.86 10 .38 9 .42
26.95 29.90 28 .70 24 .66
25.20 - - -

9 .17 9.11 9 .1 8 9 .32

11.45 11.41 12.67 12.95
27 .6 9 3 0 .2 2 29.07 25.35
24.02 - - -

9 .73 9 .6 8 9 .7 8 9 .9 8
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i n t e r e s t  r a t e s  a r e  a s s o c i a t e d  w i t h  a d e c l i n i n g  unemployment r a t e ,  th e  

Chase m ode l f o r e c a s t s  t h e  u ne m p lo ym e n t r a t e  t o  i n c r e a s e  b y  t h r e e  

p e r c e n ta g e  p o in t s  from  1987 t o  1991- M2 v e l o c i t y  in c r e a s e s ,  b u t  no t  as 

q u i c k l y  as i n  th e  DRI m ode l.

The L IF T  m ode l d i s p l a y s  r e s u l t s  t h a t  a r e  v e r y  s i m i l a r  t o  t h e  

r e s u l t s  o f  t h e  f i r s t  s c e n a r io .  The i n f l a t i o n  r a te  averages  j u s t  under 

4.0% p e r  y e a r  a f t e r  198 7 , v e ry  c lo s e  t o  th e  r a t e  o f  M2 g ro w th .  N o m in a l  

GNP g ro w s  a t  a b o u t  6.0% p e r  y e a r  a f t e r  198 7 , w h ich  means t h a t  v e l o c i t y  

i s  i n c r e a s in g ,  a t  a p p ro x im a te ly  2.0% p e r  y e a r .  T h is  t e n d s  t o  i n c r e a s e  

i n t e r e s t  r a t e s ,  f ro m  1987 t o  1991 th e  9 0 -da y  b i l l  r a te  r i s e s  by about 

tw o  p e rce n tag e  p o i n t s .  Longer te rm  r a te s  re m a in  r e l a t i v e l y  c o n s t a n t .  

W h i le  t h e  Chase model shows a s lo w ly  r i s i n g  unemployment r a t e ,  th e  LIFT 

model shows a d e c l i n i n g  unemployment r a t e .  T h is  e f f e c t  i s  observed  even 

when th e  pa th  o f  th e  unemployment r a te s  a r e  com pared  w i t h  t h e  p a th  o f  

th e  unemployment r a te s  from  th e  base ru n .  W ith  re s p e c t  t o  th e  base ru n ,  

t h e  Chase m ode l p ro d u c e s  an a v e ra g e  unemployment r a t e  3 .3  p e rcen tag e  

p o in t s  h ig h e r  w i t h  s low money g ro w th ,  w h i le  th e  L IFT model averages  a .6  

p e rce n ta g e  p o in t  lo w e r w i t h  low money g ro w th .

An i n t e r e s t i n g  q u e s t i o n  i s  how t h e  d i f f e r e n c e  b e tw e e n  a s lo w  

d e c l i n e  i n  money g r o w th  a f f e c t s  t h e  1 9 8 7 -9 1  p a t h .  S in c e  o n l y  LIFT 

com p le ted  th e  fo r e c a s t  i n  b o th  i n s t a n c e s ,  t h e  c o m p a r is o n  can  o n l y  be 

done w i t h  L IF T . For each s c e n a r io ,  th e  g ro w th  o f  M2 i s  th e  same f o r  th e  

1987 -91  p e r i o d .  N o m in a l  GNP i n  t h e  sudden d e c e le r a t io n  run  averages  

6.05% g ro w th ,  w h i le  i n  th e  g ra d u a l  d e c e le r a t io n  run  nom ina l GNP averages  

6.25%. V i r t u a l l y  no d i f f e r e n c e  can be found  i n  r e a l  g ro w th  (2 .41%  w i t h  

q u i c k ,  f i r s t  d e c e l e r a t i o n  and 2.44% w i th  g ra d u a l  d e c e l e r a t i o n ) ,  so th e  

re m a in in g  .2  pe rcen tag e  p o in t  d i f f e r e n c e  comes o n ly  i n  i n f l a t i o n .  The
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a v e ra g e  une m p lo ym e n t r a t e  i s  .2 5  p e r c e n ta g e  p o i n t s  lo w e r w i t h  q u ic k  

d e c e le r a t io n  th a n  w i t h  g ra d u a l  d e c e le r a t io n .  I n t e r e s t  r a t e s  a r e  lo w e r  

by  a b o u t  one p e r c e n ta g e  p o i n t ,  w i t h  a g r a d u a l  d e c e le r a t i o n  o f  money 

g ro w th  th a n  w i t h  f a s t  d e c e le r a t i o n .

SfiaoajcisJL
I n  th e  t h i r d  s c e n a r io ,  th e  money s u p p ly  (M1 o r  M2) i s  f i x e d  t o  grow 

a t  some moderate  r a t e .  M1 i s  s e t  t o  grow a t  3% from  1981 t o  1991 , w h i le  

M2 g r o w th  i s  7% f o r  t h e  same p e r i o d .  The r e s u l t s  a re  shown i n  T a b le  

6 . 4 .  As i n  th e  second  s c e n a r i o ,  o n l y  one m o d e l ,  t h e  W h a r to n  m o d e l ,  

f a i l e d  t o  c o m p le te  t h e  f o r e c a s t .  The model s topped a f t e r  1988 . Only 

th e  i n t e r e s t  r a te s  seem somewhat u n reasonab le  i n  t h e  W h a r to n  m o d e l ,  so 

th e  reasons f o r  th e  breakdown a re  somewhat m y s te r io u s .

The DRI m ode l p ro d u c e s  some v e r y  c u r i o u s  r e s u l t s  f o r  i n t e r e s t  

r a t e s .  From 1990 t o  1991 , i n t e r e s t  r a te s  f a l l  p r e c i p i t o u s l y  f ro m  1 3 .4  

t o  2 . 5  f o r  T r e a s u r y  b i l l s ,  a l t h o u g h  r e a l  g r o w t h ,  i n f l a t i o n  on t h e  

unem ploym ent r a t e  seem v i r t u a l l y  u n a f f e c t e d  by w h a te v e r  c a u se d  t h e  

d e c l i n e  i n  i n t e r e s t  r a t e s .  M1 g r o w th  o f  3% le a d s  t o  an a v e ra g e  M2 

g ro w th  o f  9.2% and an average i n f l a t i o n  r a t e  o f  6.9% o v e r  t h e  1987 -91  

p e r i o d .  R ea l g r o w th  a v e r a g e s  3% from  1987 t o  199 1 , w h i le  th e  average 

unemployment r a t e  i s  6.5%. R e la t iv e  t o  th e  base DRI s c e n a r i o  a v e r a g e s  

o v e r  t h e  1987 -91  p e r i o d ,  M2 g row s an average  o f  .6 4  p e rce n ta g e  p o in t s  

f a s t e r  w h i le  th e  average i n f l a t i o n  r a te  i s  .32  p e rcen tag e  p o in t s  f a s t e r .  

R e a l g r o w th  i s  o n l y  v e r y  s l i g h t l y  f a s t e r  f o r  t h i s  p e r i o d ,  a t  . 0 6  

p e rce n ta g e  p o i n t s .

As w i t h  t h e  f i r s t  two s c e n a r io s ,  th e  Chase model d is p la y s  th e  most 

r e a s o n a b le  r e s u l t s  o f  t h e  t h r e e  m o d e ls  used  i n  t h e  J o i n t  E c o n o m ic
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Table 6 .4

T h ird  scena rio : Moderate money growth m aintained through fo re ca s t

Year 82 83

M2
Chase 8.53 8.97
DRI 5 .6 0 5 .10
Wharton 8 .82 7 .0 0
LIFT 8 .80 7 .0 0

Nominal GNP
Chase 6 .4 6 11.02
DRI 4 .4 0 10 .40
Wharton 6 .80 11.42
LIFT 7 .8 2 1 0 .6 8

Real GNP
Chase - 0 .8 2 3 .8 3
DRI - 2 .7 0 2 .90
Wharton -1 .40 3 .8 5
LIFT 1 .83 6 .17

GNP D e f la t o r
Chase 7 .31 7 .9 3
DRI 7 .3 0 7 .3 0
Wharton 8 .32 7 .2 8
LIFT 5 .9 9 4.51

Wage r a te
Chase 6 .5 9 6 .4 0
DRI 7 .4 0 7 .2 0
Wharton 9 .5 2 7 .3 9
LIFT 1 0 .0 9 5 .0 0

Unemployment r a te
Chase 9 .17 8 .43
DRI 9 .6 0 9 .6 0
Wharton 9.21 8 .6 0
LIFT 8 .2 8 5 .5 8

3 month T re a s .  r a t e
Chase 13.47 12.80
DRI 17.47 20.42
Wharton 12 .67 15.07
LIFT 11.97 11.73

C o rp o ra te  bond r a te
Chase 1 6 .2 8 14.61
DRI 15 .96 17.33
Wharton 16 .02 15.86
LIFT 13 .36 12.03

M ortgage r a te
Chase 15.93 15.05
DRI 18 .02 19.27
Wharton 15 .75 15.21
LIFT 13.17 12 .24

7% f o r  M2 and 3% f o r  Ml

84 85 86 87

8 .83
7 .8 0
7 .0 0
7 .0 0

7 .9 6
8 .80
7 .0 0
7 .0 0

7 .9 6
9 .50
7 .0 0
7 .0 0

8 .09
11.90

7 .0 0
7 .0 0

10.47
11.40
10.26

8 .10

10.15
11.00

9.01
8 .10

9 .8 9  
11.80

8 .90  
7 .0 3

9 .3 4
10.40
11 .64
7 .3 2

3 .7 5
4 .0 0
3 .3 4
3 .6 5

3 .3 4
3 .5 0
1 .6 6
2 .7 2

3 .3 4
4 .2 0
1 .2 8
1 .53

3 .1 0
3 .1 0  
4 .1 2  
2 .57

6 .4 8
7 .1 0
6 .6 9
4 .45

6 .6 0
7 .2 0
7 .2 3
5 .3 8

6 .3 4
7 .3 0
7 .5 3
5 .5 0

6 .0 5
7 .0 0
7 .2 2
4 .7 4

5.91
7 .7 0
6 .9 7
4 .8 0

6 .6 9
7 .7 0  
9 .54  
5 .57

6 .4 9
7 .8 0
9 .3 6
5 .87

6 .4 4
8 .00
8 .4 8
5 .2 8

7 .8 6
8 .90
8.01
4 .7 6

7 .2 6
8 .3 0
8 .55
4 .65

7 .0 9
7 .6 0
9 .36
5 .03

6 .7 0
7 .1 0
8 .77
4 .65

11.53
17 .9 9
14.31
10.00

10 .44
20.71
14.32

9 .16

9.81
16.96
15.50

8.96

9 .3 0
15 .6 8
18.53

8 .8 8

12.97
15.87
15.55

9 .95

12.17
15 .4 8
16 .39

9 .03

11.15
15.16  
17.42

8.97

10 .16
14 .19
19.25

9 .00

14.01
18.31
13.71
10.12

12.84
18.07
14.60

9 .47

11.93
17.71
15.70

9 .45

11 .09
1 6 .4 8
17 .66

9 .55

88 89 90 91

8 .36 8 .22 8 .16 7 .9 9
8 .3 0 7 .6 0 9 .0 0 9 .2 0
7 .0 0 - - -
7 .0 0 7 .0 0 7 .0 0 7 .0 0

8.87 8 .60 8 .24 7 .8 9
10.50 10.20 9 .50 9 .80

8.61 - - -
6 .7 2 7 .3 4 6.91 7 .4 9

2.91 2 .8 6 2 .7 0 2 .63
3 .5 0 3 .2 0 2 .4 0 2 .80
1 .9 8 - - -
1 .9 9 2 .6 0 2 .0 2 2 .2 6

5 .7 9 5 .5 8 5 .40 5 .1 4
6 .8 0 6 .7 0 6 .9 0 6 .8 0
6 .5 0 - - -
4 .7 3 4 .75 4 .8 9 5 .23

6 .4 5 6 .3 6 5.97 5 .65
8 .00 8 .10 8 .1 0 8 .10
8 .3 4 - - -
4 .8 4 5 .40 5 .43 5 .44

6.81 6 .9 4 7 .0 8 7 .2 9
6 .7 0 6 .4 0 6 .2 0 6 .1 0
9 .0 9 - - -
4 .6 8 4 .1 8 4 .1 5 4 .0 9

9 .15 9.27 9 .42 10.26
16 .72 1 5 .3 9 13.42 2 .4 9
19 .1 9 - - -

8 .83 8 .64 8 .73 8 .73

9.61 9 .16 8 .6 9 8 .36
15.21 14 .94 1 3 .9 4 3 .3 6
21 .23 - - -

8 .87 8 .73 8 .6 8 8 .6 4

10.76 10.52 10.35 10.16
17.25 16.90 15.93 5 .2 9
19.67 - - -

9 .3 9 9.25 9 .23 9 .26
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C o m m it te e  s t u d y .  F o c u s s in g  on t h e  a v e ra g e  1 9 8 7 -9 1  g ro w th  r a te s  and 

l e v e l s ,  r e a l  g r o w th  i s  2.84% w h i l e  t h e  u n e m p lo ym e n t  r a t e  i s  6 .9 6 % .  

Average M2 g ro w th  i s  8.16% and th e  r a te  o f  g ro w th  o f  th e  GNP d e f l a t o r  i s  

5 .6 % .  R e l a t i v e  t o  t h e  Chase base s c e n a r io ,  M2 g ro w th  i s  lo w e r ,  as i s  

i n f l a t i o n .  Real g row th  i s  a ls o  s l i g h t l y  lo w e r .

One somewhat u n rea so na b le  r e s u l t  o f  t h e  Chase m ode l i s  t h a t  t h e  

T r e a s u r y  b i l l  r a t e  f o r  t h e  l a s t  t h r e e  y e a rs  o f  th e  s c e n a r io  i s  h ig h e r  

th a n  b o th  th e  c o rp o ra te  bond r a t e .  T h is  s u g g e s ts  t h a t  some l i q u i d i t y  

v a r i a b l e  i n  t h e  d e t e r m i n a t i o n  o f  t h e  b i l l  r a t e  o p e ra te s  i n  a f a s h io n  

s i m i l a r  t o  th e  one d e s c r ib e d  above f o r  th e  L IFT m odel.

The r e s u l t s  o f  t h e  t h i r d  s c e n a r i o  f o r  t h e  L IF T  m ode l a r e  v e r y  

s i m i l a r  t o  t h e  base  LIFT f o r e c a s t .  Average M2 g ro w th  o v e r  th e  1987-91 

p e r io d  f o r  t h i s  s c e n a r io  i s  .95  p e rce n tag e  p o in t s  lo w e r  t h a n  t h e  b a s e .  

A v e ra g e  r e a l  GNP g r o w th  i s  n e a r l y  i d e n t i c a l  between th e  base and t h i s  

s c e n a r i o .  A l l  o f  t h e  d i f f e r e n c e  i n  M2 g r o w th  r a t e s  b e t w e e n  t h i s  

s c e n a r i o  and t h e  base  end up i n  t h e  a ve rag e  r a t e  o f  i n f l a t i o n ,  wh ich  

d i f f e r s  by .75  p e rcen tag e  p o i n t s .  For 1990 and 1991 , LIFT a ls o  d is p la y s  

th e  phenomenon t h a t  th e  s h o r t  te rm  i n t e r e s t  r a t e  i s  h ig h e r  th a n  th e  long  

te rm  r a t e ,  a l t h o u g h  t h e  d i f f e r e n c e  i s  n o t  as l a r g e  as i n  t h e  Chase 

m ode l.

S p e p a f jo .4

T h is  s c e n a r io  in v e s t i g a t e s  th e  e f f e c t  o f  v e ry  r a p id  money g ro w th  on 

t h e  model r e s u l t s .  Ml g ro w th  i s  a l lo w e d  t o  a c c e l e r a t e  t o  10% by  1987 

and re m a in  a t  t h a t  r a t e  f ro m  1987 t o  1 9 9 1 .  M2 g ro w th  i s  a l lo w e d  t o  

a c c e le r a te  t o  14% by 1987 and rem a in  a t  t h a t  r a t e  th ro u g h  1991. R e s u l ts  

f o r  t h i s  s c e n a r io  a re  shown i n  T a b le  6 . 5 .  The W harton  m ode l f a i l e d  t o

i
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Table 6-5

F o u r th  s c e n a r io ;  In c r e a s in g  money g ro w th  t o  a h ig h  r a te  
14% f o r  M2 and 10% f o r  Ml

Year 82 83

M2
Chase 10-19 10.91
DRI 8 .3 0 11 .10
Wharton 8 .82 9 .90
LIFT 8 .80 9 .90

Nominal GNP
Chase 6 .5 8 11.51
DRI 6 .0 0 12.50
Wharton 6 .8 0 11.42
LIFT 7 .8 2 11 .05

Real GNP
Chase - 0 .7 2 4 .03
DRI - 1 .4 0 4 .6 0
Wharton - 1 .4 0 3 .85
LIFT 1 .83 6.31

GNP D e f la t o r
Chase 7 .3 3 7 .1 9
DRI 7 .4 0 7 .5 0
Wharton 8 .32 7 .2 8
LIFT 5 .9 9 4 .7 3

Wage r a te
Chase 7 .0 8 7 .5 4
DRI 7 .4 0 7 .3 0
Wharton 9 .52 7 .3 9
LIFT 10 .0 9 5 .55

Unemployment r a te
Chase 8 .90 7 .9 8
DRI 9 .2 0 8 .50
Wharton 9.21 8 .6 0
LIFT 8 .2 8 5 .46

3 month T re a s .  r a te
Chase 12.51 11.96
DRI 11 .9 4 9 .13
Wharton 12 .67 13.10
LIFT 11.97 11.05

C o rp o ra te  bond r a te
Chase 15.93 14.36
DRI 14.27 12.41
Wharton 16.02 15.86
LIFT 13 .3 6 11.82

Mortgage r a te
Chase 1 3 .6 4 12.77
DRI 16.51 14 .8 8
Wharton 15.75 14.60
LIFT 13.17 11 .99

84 85 86 87

11.06
14.40
11.00
11.00

10.46
15 .20
12 .00
12.00

10.73
16.50
13.00
13.00

1 0 .8 8
19 .00
14.00
14.00

11.13
13.80
11.81 

9 .0 0

10.93  
14 .50
11 .94  

9 .42

10.87
16.40
10.61

8 .82

10 .60
15.40
12.40  

9 .7 4

3 .9 7
5 .7 0
4.81
3 .6 5

3 .4 0
5 .6 0
4 .5 4
2 .4 9

3 .5 4
6 .0 0
3 .0 0
1 .3 4

3.41
4 .3 0
4 .92
2 .2 8

6 .8 9  
7 -60 
6 .6 8  
5 .35

7 .2 9
8 .40
7 .0 8
6 .9 3

7 .0 8
9 .90
7 .2 4
7 .4 8

6 .9 6
10 .60

7 .1 3
7 .4 6

7 .3 8
8 .00
6.91
6 .23

8 .45
8 .50
9 .43
7 .8 3

8 .60
9 .7 0
9.31
8 .77

8 .87
10.80

8 .66
8.85

7 .2 0
7 .1 0
7 .2 8
4 .6 0

6 .43
6 .0 0
6 .0 6
4 .6 8

6 .0 0
4 .80
5 .1 9
5.21

5 .27
4 .2 0
3 .0 5
5 .0 4

10.52
6 .0 8

1 0 .5 9
8 .65

9 .1 6
5 .95
9 .07
7 .0 3

8 .17
4 .2 3
7 .2 4  
5 .90

7 .31
3 .9 0
5 .83
4 .7 8

12.86
10.85
13.77

9 .52

12.20
10 .62
12 .94

8 .45

11 .58
9 .62

11 .72
8 .22

10 .69
10 .05
10.45

8.01

11.11
13 .84
11.80

9 .63

9 .72
13 .7 4
10.91

8.81

8.75
12 .79

9 .62
8.61

8 .07
12.80

8 .25
8 .44

88 89 90 91

1 1 .0 8
14 .70

10.86
13 .60

10.86
14 .20

1 0 .5 9
13 .20

14.00 14 .00 14-00 14 .00

10.32
15.90

10.21
14 .70

10-01
12-80

9 .77
12 .20

9 .0 4 10.42 9-42 10 .7 0

3 .27
4 .1 0

3 .2 6
3 .3 0

3 -1 2
2 -20

3 .0 2
2 .5 0

1 .3 6 2 .3 0 1-74 2 .0 4

6 .83
11 .30

6 .73
11 .10

6 .6 9
10-30

6 .5 7
9 .40

7 .6 8 8 .12 8 .20 8 .65

9 .06
11 .60

9 .1 2
11 .7 0

8 .96
11 .00

8 .8 9
1 0 .3 0

9 .16 9 .6 0 9.81 9 .92

5 .0 0
3 .9 0

4 .67
3 .9 0

4.31
4 .3 0

3.91
4 .8 0

5 .55 5 .3 0 5 .47 4 .9 4

6 .86
4 .9 4

6.51
4 .9 9

6 .0 2
5 .10

5 .4 8
5 .27

3 .4 2 2 .0 9 0 .9 8 - 0 . 2 8

10 .5 9
11.03

10.65
11.91

10.81
12.21

11.01
11 .66

7 .5 0 6 .9 3 6 .4 0 5 .87

7 .8 5
13.52

7 .8 5
14 .20

7 .7 9
14 .3 8

7 .8 0
13.77

7 .8 9 7 .3 9 6 .9 0 6 .4 3
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c o m p le te  t h e  f o r e c a s t ,  b re a k in g  down a f t e r  1987 . The o n ly  r e s u l t  t h a t  

may le n d  some i n s i g h t  i n t o  t h e  r e a s o n  f o r  t h e  b r e a k d o w n  i s  t h e  

u ne m p lo y m e n t  r a t e  o f  j u s t  o v e r  3% i n  1987 . I t  appears  l i k e l y  t h a t  th e  

W harton m ode l f o r e c a s t  t h i s  v a r i a b l e  t o  f a l l  e ve n  f u r t h e r  i n  1 9 8 8 ,  

ju d g in g  f rom  th e  p a t t e r n  o f  r e a l  g ro w th  i n  1982^1987.

The DRI m ode l a s s o c i a t e s  10% M1 g ro w th  w i t h  an average  M2 g ro w th  

from  1 987 -91  o f  n e a r l y  15%. Most o f  t h i s  money g r o w th  shows up i n  

i n f l a t i o n ,  w i t h  an a v e ra g e  r a t e  o v e r  1 9 8 7 -9 1  o f  10 .5% . Real g ro w th  

a c c e l e r a t e s  w i t h  t h e  M2 a c c e l e r a t i o n ,  b u t  a v e r a g e s  3.28% o v e r  t h e  

1987 -91  p e r i o d .  The i n t e r e s t  r a t e  f o r e c a s t  i s  e s p e c ia l l y  i n t e r e s t i n g .  

The 9 0 -day  T re a s u ry  r a te  d e c l in e s  p r e c i p i t o u s l y  as M2 a c c e l e r a t e s ,  t h e n  

r i s e s  as t h e  g r o w th  s t a b i l i z e s .  Long te rm  r a te s  appear t o  be a f f e c t e d  

o n l y  by t h e  i n f l a t i o n  r a t e ,  w h ic h  i s  f a i r l y  h i g h  t h r o u g h o u t  t h e  

f o r e c a s t .  T h u s ,  t h e r e  i s  a w id e n in g  d i f f e r e n c e  between th e  long  and 

s h o r t  te rm  ra te s  u n t i l  M2 s t a b i l i z e s  and a s l i g h t  r e d u c t i o n  i n  t h a t  

d i f f e r e n c e  a f t e r  1 9 8 7 .  R e l a t i v e  t o  t h e  DRI b a s e ,  M2 g r o w th  i s  

a p p r o x im a te ly  6 p e r c e n ta g e  p o i n t s  h i g h e r  i n  t h i s  s c e n a r i o  o v e r  t h e  

1 9 8 7 -9 1  p e r i o d ,  w h i le  i n f l a t i o n  i s  f o u r  p e rcen tag e  p o in t s  h ig h e r .  Real 

g ro w th  a v e r a g e s  .3 2  p e r c e n ta g e  p o i n t s  h i g h e r  w i t h  t h e  f a s t e r  money 

g r o w t h ,  w h i le  th e  average unemployment r a t e  from  1987 i s  2 .4  pe rcen tag e  

p o in t s  lo w e r w i t h  f a s t e r  money g ro w th .

The Chase model l i n k s  10% M1 g r o w th  t o  an a v e ra g e  M2 g r o w th  o f  

10.85%  o v e r  t h e  1 98 7 -9 1  p e r i o d ,  w h ic h  i s  a s s o c i a t e d  w i t h  an average  

i n f l a t i o n  r a t e  o f  6.76% o v e r  th e  same p e r io d .  Real g ro w th  rem ains  above 

3.0% th ro u g h  th e  e n t i r e  f o r e c a s t  and averages  3.22% o v e r  t h e  1 98 7 -1 9 9 1  

p e r i o d .  The Chase m ode l d i s p l a y s  t h e  same p a t t e r n  as th e  DRI m o de l,  

w i t h  th e  s h o r t  te rm  r a te  f a l l i n g  c o n t in u o u s ly ,  w h i le  th e  c o r p o r a t e  bond
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r a t e  re m a in s  h i g h .  One t w i s t  t o  th e  p a t t e r n  i s  t h a t  th e  mortgage r a te  

has d e c l in e d  t o  a le v e l  s u b s t a n t i a l l y  b e lo w  t h e  c o r p o r a t e  bond r a t e .  

R e l a t i v e  t o  t h e  base  Chase s c e n a r io ,  M2 averages  1 .5  p e rcen tag e  p o in t s  

f a s t e r  g r o w th  w i t h  10% M1 g r o w t h ,  w h i l e  i n f l a t i o n  i s  .5  p e r c e n ta g e  

p o i n t s  h i g h e r .  The average unemployment r a t e  f o r  th e  1987-91 p e r io d  i s  

.6 8  p e rcen tag e  p o in t s  lo w e r  w i t h  f a s t e r  Ml g ro w th .

The LIFT m o d e l,  wh ich  i s  u s in g  M2 as th e  exogenous m o n e ta ry  p o l i c y  

v a r i a b l e ,  t r a n s l a t e s  t h e  14% a v e ra g e  g r o w th  i n  M2 o v e r  t h e  1987-91 

p e r io d  i n t o  an average i n f l a t i o n  r a t e  o f  8 .0 2 % .  R ea l g r o w th  f o r  t h e  

same p e r i o d  a v e r a g e s  1 .9 4 % ,  w h i l e  t h e  a v e ra g e  u ne m p lo ym e n t  r a te  i s  

5 .26% . The most u n reasonab le  f a c e t  o f  th e  LIFT fo r e c a s t  i s  th e  i n t e r e s t  

r a t e  f o r e c a s t .  The 9 0 - d a y  T r e a s u r y  b i l l  r a t e  d e c l i n e s  c o n t i n u o u s l y  

u n t i l  1991 when t h e  r a te  a c t u a l l y  becomes n e g a t iv e .  Longer term  r a te s  

rem a in  a t  more re a so n a b le  l e v e l s ,  bu t  a ls o  d e c l in e  t o  r a te s  t h a t  a re  low 

r e l a t i v e  t o  tho se  fo r e c a s te d  by th e  o th e r  m ode ls . R e la t i v e  t o  t h e  L IF T  

b a s e ,  t h e  a v e ra g e  r a t e  f o r  t h e  1 9 8 7 -9 1  p e r i o d  o f  M2 g r o w th  i s  s i x  

p e rce n ta g e  p o in t s  h ig h e r ,  w h i l e  t h e  i n f l a t i o n  r a t e  i s  2 .5  p e r c e n ta g e  

p o in t s  h ig h e r .  Average r e a l  g ro w th  o v e r  th e  p e r io d  i s  a c t u a l l y  low er by 

.31  p e rc e n ta g e  p o i n t s .  The average unemployment r a te  f o r  th e  p e r io d  i s  

.55  p e rcen tag e  p o n ts  h ig h e r  w i t h  f a s t e r  money g ro w th .

£0£iX£i£-aQg_C2QclusiOQ

S e v e r a l  i n t e r e s t i n g  p o i n t s  a r e  a p p a r e n t  from  an a n a ly s is  o f  th e  

f o u r  s c e n a r io s  and bases f o r  th e  f o u r  m ode ls . F i r s t ,  i t  i s  c l e a r  t h a t  

t h e  W h a r to n  m ode l i s  n o t  v e r y  r o b u s t  w i t h  r e s p e c t  t o  d e v i a t i o n s  o f  

m onetary  p o l i c y  a s s u m p t io n s  f r o m  t h e  base  a s s u m p t io n s .  None o f  t h e  

W h a r to n  m ode l p u re  s i m u l a t i o n s  f i n i s h e d  t h e  f o r e c a s t  t h r o u g h  1991.
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S in c e  t h e  "m a n a g e d "  s i m u l a t i o n s  a p p e a re d  q u i t e  r e a s o n a b le  f o r  t h e  

W harton m o d e l,  t h i s  sugges ts  t h a t  r e s u l t s  w h ich  supposed ly  come from  th e  

W h a r to n  m ode l a c t u a l l y  s tem  f ro m  t h e  p re c o n c e p t io n s  o f  i t s  o p e r a to r s  

exp ressed  i n  f i x e s  a p p l ie d  t o  th e  m ode l.  Thus , f o r  th e  W harton model a t  

l e a s t ,  judgm ent o f  th e  o p e ra to r  appears t o  be a m ore  im p o r t a n t  f a c t o r  

t h a n  t h e  a c t u a l  s t r u c t u r e  and w o r k in g  o f  t h e  m o d e l .  P a r t i c u l a r l y  

suspec t r e l a t i o n s  a re  th e  i n t e r e s t  r a t e  e q u a t io n s  w h ich  t r a n s l a t e  4% M2 

g r o w th  i n t o  p h e n o m e n a l ly  la rg e  i n t e r e s t  r a t e s ,  r e a l  and n o m in a l .  Even 

w i t h  7% M2 g ro w th ,  th e  i n t e r e s t  r a t e  e q u a t io n s  seem t o  produce h ig h  r e a l  

and nom ina l r a t e s .  Judgment seems t o  ou tw e ig h  m o d e l l in g  i n  t h e  W h a r to n  

case .

The DR I  m ode l a p p e a rs  t o  be more ro b u s t  w i t h  re s p e c t  t o  m onetary  

p o l i c y  changes. Only i n  th e  case o f  a q u ic k  d e c e l e r a t i o n  o f  M1 g r o w th  

t o  0% p e r  y e a r  does  th e  model n o t  f i n i s h  th e  f o r e c a s t .  I n  th e  case o f  

g ra d u a l  d e c e le r a t io n  t o  0% M1 g ro w th ,  M2 g ro w th  te n d s  t o  s lo w ,  b u t  t h e n  

b e g in s  t o  r i s e  v e r y  q u i c k l y ,  so t h a t  th e  1991 M2 g ro w th  r a te  i s  n e a r ly  

10%. The im p l i c a t i o n  i s  t h a t  o v e r  th e  1 9 8 7 -9 1  p e r i o d ,  M2 v e l o c i t y  i s  

i n c r e a s i n g  a t  n e a r l y  3% p e r  y e a r  wh ich  i s  n o t  c o n s is te n t  w i t h  th e  long 

run  p o s t-1 9 5 0  b e h a v io r  o f  M2 v e l o c i t y .  The i n t e r e s t  r a t e  e q u a t i o n s  i n  

th e  DRI model appear s u s p ic io u s ,  s in c e  g r a d u a l l y  s lo w in g  money g ro w th  i s  

l i n k e d  t o  v e r y  h ig h  i n t e r e s t  r a t e s ,  b o th  r e a l  and n o m in a l .  W i th  

m o d e ra te  M1 g r o w t h ,  M2 v e l o c i t y  o v e r  t h e  1 98 7 -9 1  p e r i o d  i s  n e a r l y  

c o n s t a n t  and r e a l  g ro w th  f o r  th e  p e r io d  i s  .5  p e rcen tag e  p o in t s  h ig h e r  

t h a n  t h e  b a s e .  T h i s  p r o v i d e s  some e v i d e n c e  t h a t  t h e  DRI m o d e l  

a s s o c ia te s  s low  money g ro w th  w i t h  h ig h e r  r e a l  g ro w th .  The c o n c lu s io n  i s  

v e r y  weak h o w e v e r .  C o n s t a n t ,  m oderate  Ml g ro w th  r e s u l t s  i n  M2 g ro w th  

o v e r  th e  1987-91 p e r io d  w h ich  averages about .5  p e rcen tag e  p o in t s  f a s t e r

-  249 -



th a n  th e  base §Qd s l i g h t l y  j ] ig h e£  r e a l  g r o w th  f o r  t h e  1987 -91  p e r i o d .  

H ig h  r a t e s  o f  M1 g r o w th  r e s u l t s  i n  h ig h  ra te s  o f  M2 g ro w th  afld h ig h e r  

r a te s  o f  r e a l  g ro w th .  T hus , i t  i s  d i f f i c u l t  t o  c o n c lu d e  how d i f f e r e n t  

r a t e s  o f  money g r o w th  a f f e c t  r e a l  g r o w t h .  For DRI, h ig h e r - th a n -b a s e  

m oney  g r o w t h  and  l o w e r - t h a n - b a s e  m oney g r o w t h  b o t h  r e s u l t  i n  

h i g h e r - t h a n - b a s e  r e a l  g r o w t h .  T h e  DRI m o d e l ,  f o r  b o t h  t h e  

m o d e ra te -M I-g ro w th  and f a s t - M 1 - g r o w t h  s c e n a r i o s ,  manages t o  keep  M2 

v e l o c i t y  n e a r l y  c o n s t a n t  o v e r  t h e  1 9 8 7 -9 1  p e r i o d .  The b e h a v io r  o f  

i n t e r e s t  r a te s  i n  th e  moderate M1 g ro w th  s c e n a r io s  ( s c e n a r io  3) su gg e s ts  

some q u i r k  i n  t h e  DRI m ode l t h a t  makes i t  s u s p e c t  as  a t o o l  f o r  

a n a ly s i s .

Of t h e  t h r e e  m o d e ls  d is c u s s e d  i n  t h e  J o i n t  E conom ic  C o m m it te e  

s tu d y ,  th e  Chase model appears t o  be th e  most ro b u s t  w i t h  re s p e c t  t o  th e  

m oneta ry  p o l i c y  changes. A l t h o u g h  t h e  Chase m ode l b r o k e  down i n  t h e  

r a p i d  d e c e l e r a t i o n  t o  0% M1 g r o w th ,  th e  macroeconomic r e s u l t s  f o r  th e  

o t h e r  t h r e e  s c e n a r i o s  a r e  f a i r l y  r e a s o n a b le .  A v e ra g e  r a t e s  o f  M2 

v e l o c i t y  g ro w th  f o r  th e  1987-91 p e r io d  f o r  a l l  s c e n a r io s  i s  c lo s e  t o  0%, 

wh ich  i s  c o n s is te n t  w i t h  th e  p o s t-1 9 5 0  b e h a v io r  o f  M2 v e l o c i t y .  Look ing  

a c ro s s  s c e n a r io s ,  h ig h e r  r a te s  f o r  M2 g ro w th  seems t o  be a s s o c ia te d  w i t h  

h i g h e r  r a t e s  o f  r e a l  g ro w th ,  as ev id en ce d  i n  T a b le  6 . 6 .  A few p u z z l in g  

r e s u l t s  a re  a pp a ren t i n  th e  s c e n a r io s .  One prob lem  seems t o  be th e  l i n k  

between Ml and M2. For exam ple , i n  t h e  1987-91 p e r io d ,  s c e n a r io  2 l i n k s  

0% M1 g ro w th  w i t h  7.22% M2 g r o w th  and s c e n a r i o  4 l i n k s  10% M1 g r o w th  

w i t h  10.85%  M2 g r o w t h .  T h i s  i m p l i e s  l a r g e  m ovem ents i n  t h e  non-MI 

components o f  M2 t h a t  o f f s e t  th e  Ml movements. The nea r co ns ta ncy  o f  M2 

v e l o c i t y  may be due more t o  t h e  l a c k  o f  movement i n  M2 and i n f l a t i o n  

t h a n  d ue  t o  t h e i r  v a r y i n g  t o g e t h e r  i n  an e c o n o m ic a l l y  m e a n in g f u l
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TABLE 6 .6
Average g row th  r a te s  o r  L e ve ls  f o r  1987-91 p e r io d

M2
BASE S c e n a r io  1 S c e n a r io  2 S c e n a r io  3 Scenar1<

Chase 9 .3 6 — 7 .2 2 8 .16 10.85

DRI 8 .5 6 7 .2 4 9 .20 14 .9 4

Wharton 9 .83 - - - -

LIFT 7 .9 5 4 .0 0 4 .0 0 7 .0 0 14 .00

GNP D e f la to r s  

CHASE 6 .2 6 5 .1 5 5 .5 9 6 .7 6

DRI 6 .5 2 - 7 .0 6 6 .8 4 10 .5 4

Wharton 6 .6 0 - - - -

LIFT 5 .6 2 3 .6 4 3 .8 0 4 .87 8 .02

Real GNP 

Chase 2 .9 8 2 .77 2 .8 4 3 .2 2

DRI 2 .9 4 - 3 .5 8 3 .0 0 3 .2 8

Wharton 3 .0 0 - - - -

LIFT 2 .25 2.41 2 .4 4 2 .2 9 1 .9 4

Unemployment r a te  

Chase 5.31 8 .5 8 6 .9 6 4 .63

DRI 6 .6 2 6 .5 8 6 .5 0 4 .2 2

Wharton 6 .3 7 - - - -

LIFT 4.71 3 .7 9 4 .1 2 4 .3 5 5 .26
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f a s h io n .  The r a t e  o f  i n f l a t i o n  seems c u r i o u s l y  s t a b l e  i n  t h e  f a c e  o f  

th e  r a d i c a l l y  d i f f e r e n t  money s u p p ly  g row th  r a t e s .

The L IFT model appears t o  be a b le  t o  h o ld  i t s  own a g a in s t  th e  o th e r  

t h r e e  m o d e ls .  The LIFT model managed t o  com p le te  a l l  o f  th e  s c e n a r io s ,  

som eth ing  t h a t  none o f  th e  o th e r  models w e re  c a p a b le  o f  d o i n g .  T h u s ,  

t h e  m ode l seems q u i t e  r o b u s t  w i t h  re s p e c t  t o  m oneta ry  p o l i c y  changes. 

Look ing  a c ro s s  s c e n a r io s ,  L IFT seems t o  a s s o c i a t e  h i g h e r  r a t e s  o f  M2 

g r o w th  w i t h  lo w e r  r a te s  o f  r e a l  g ro w th ,  w h ich  i s  i n  d i r e c t  c o n t r a s t  t o  

t h e  Chase m ode l.  M2 v e l o c i t y  rem a ins  c o n s ta n t  i n  th e  base s c e n a r io  and 

s c e n a r i o  3 (w h ich  i s  v e ry  c lo s e  t o  th e  base ru n )  b u t  in c re a s e s  a t  about 

2.2% f o r  s c e n a r i o s  1 and 2 ,  and d e c r e a s e s  a t  a b o u t  5% p e r  y e a r  f o r  

s c e n a r i o  4 .  T h e s e  l a t t e r  tw o  r e s u l t s  t e n d  t o  ru n  c o u n t e r  t o  t h e  

r e l a t i v e  cons tancy  o f  M2 v e l o c i t y  t h a t  c o u ld  r e a s o n a b ly  be e x p e c t e d .  

The s c e n a r io  i n  w h ich  th e  L IFT model p e r fo rm s  most p o o r ly  i s  s c e n a r io  4 ,  

w h ic h  i s  t h e  f a s t  M2 g ro w th  s c e n a r io .  D ecreas ing  v e l o c i t y  i s  t h e  cause 

o f  th e  d e c l in e  i n  i n t e r e s t  r a t e .  T h i s  d e c l i n e  i n  v e l o c i t y  more t h a n  

o f f s e t s  t h e  tendency  o f  i n t e r e s t  r a te s  t o  r i s e  v ia  th e  h ig h e r  i n f l a t i o n  

r a te s  a s s o c ia te d  w i t h  f a s t e r  M2 g ro w th .

L IFT Mo d e l ;__ Mo£e_DetaiJl e d _ R § s u its

No i n d u s t r y  d e t a i l  o r  e ven  a g g r e g a te  f i n a l  demand breakdown was 

a v a i l a b le  f o r  th e  C h a se , W h a r to n  o r  DRI m o d e ls  f o r  t h e s e  p a r t i c u l a r  

s c e n a r i o s .  N a t u r a l l y ,  f a r  more d e t a i l  i s  a v a i l a b le  f o r  th e  LIFT m ode l.  

Two t a b le s  p re s e n t  m ore d e t a i l e d  m a c ro e c o n o m ic  r e s u l t s  and i n d u s t r y  

o u t p u t s  f o r  a l l  f o u r  s c e n a r io s .  T a b le  6 .7  h i g h l i g h t s  t h e  macroeconomic 

d i f f e r e n c e s  o f  th e  f o u r  s c e n a r io s .  Large d i f f e r e n c e s  a r e  fo u n d  i n  t h e  

i n t e r e s t  r a t e s  i n  1 9 9 1 .  The s a v in g s  r a t e  i n  1991 f o r  th e  s low  money
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g ro w th  s c e n a r io s  (1 and 2) a re  n e a r ly  d o u b le  t h e  s a v in g s  r a t e  f o r  t h e  

f a s t  money g r o w th  s c e n a r io s .  T h is  i s  because i n t e r e s t  r a te s  a re  lo w e r 

3Qd th e  unemployment r a te  ten d s  t o  be h ig h e r  w i t h  f a s t  money g ro w th .  As 

we have  seen  i n  C h a p te r  5 ,  t h e  r a t e  o f  i n f l a t i o n  and th e  r a t e  o f  PCE 

g ro w th  move i n  o p p o s i te  d i r e c t i o n s .  Thus, s c e n a r io  4 ,  w i th  t h e  h i g h e s t  

r a t e  o f  i n f l a t i o n  shows t h e  s lo w e s t  r a t e  o f  g ro w th  o f  PCE. S e c to ra l  

e q u ip m e n t  in v e s tm e n t  i s  m ore  i n f l u e n c e d  by s e c t o r a l  o u t p u t s  t h a n  

i n t e r e s t  r a t e s ,  th u s  equ ipm ent in v e s tm e n t  grows more s lo w ly  w i t h  f a s t e r  

money g ro w th  and low  i n t e r e s t  r a t e s  t h a n  w i t h  s lo w  money g r o w th  and 

h ig h e r  i n t e r e s t  r a t e s .  I t  i s  i n t e r e s t i n g  t o  see t h a t  la b o r  p r o d u c t i v i t y  

i s  lo w e s t  w i t h  f a s t e r  money g ro w th .  T h is  i s  p r i m a r i l y  because o f  th e  

s lo w e r  r a te  o f  i n d u s t r y  o u t p u t  g r o w t h ,  on w h ic h  p r o d u c t i v i t y  a t  t h e  

s e c to r a l  l e v e l  depends.

Look ing  a t  th e  d is a g g re g a te d  s e c to r a l  employment g ro w th  r a t e s ,  f a s t  

m oney  g r o w th  shows f a s t e r  e m p lo y m e n t g r o w th  f o r  o n l y  tw o  s e c t o r s ,  

A g r i c u l t u r e ,  m in in g  and s t r u c t u r e s ,  and B u s in e s s ,  r e p a i r  and o t h e r  

s e r v i c e s .  The f a s t  g row th  f o r  A g r i c u l t u r e ,  m in in g  and s r u c tu r e s  comes 

p r i m a r i l y  from  th e  in c re a s e  i n  t h e  o u tp u t  o f  C o n s t r u c t i o n .  B u s in e s s ,  

r e p a i r  a nd  o t h e r  s e r v i c e s  t e n d  t o  i n c r e a s e  b ec a u s e  t h e  o u t p u t  o f  

B us iness  s e r v ic e s  i s  r i s i n g  more q u i c k l y  w i t h  f a s t  money g ro w th  t h a n  i n  

a n y  o f  t h e  o t h e r  s c e n a r i o s .  Em p loym ent f o r  t h i s  s e c t o r  i s  a l s o  

s t im u la te d  by th e  u n b e l ie v a b ly  r a p id  g row th  i n  th e  o u tp u t  o f  M o v ie s  and 

amusements w i t h  f a s t  money g ro w th .  T h is  v e ry  r a p id  o u tp u t  g ro w th  i s  due 

t 0  £ 2 § i £ i ¥ §  own p r i c e  e l a s t i c i t i e s  f o r  Movies and s p e c ta to r  e v e n ts  and 

O the r r e c r e a t i o n  s e r v i c e s  w h ic h  came f ro m  t h e  e s t i m a t i o n  o f  t h e  PCE 

e q u a t i o n  sys tem . A l l  o th e r  employment s e c to r s  show c o n s id e ra b ly  s lo w e r  

g ro w th  ra te s  w i t h  f a s t e r  money g ro w th .
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T u rn in g  t o  examine d i r e c t l y  th e  long  te rm  g ro w th  r a te s  f o r  i n d u s t r y  

o u tp u ts  (T a b le  6 . 8 ) ,  we can see t h a t  f a s t e r  money g r o w th  r e s u l t s  i n  

a b s o l u t e l y  f a s t e r  g r o w th  f o r  C o n s t r u c t i o n ,  A i r  t r a n s p o r t .  Water and 

s a n i t a t i o n ,  and Movies and amusements. The l a s t  t h r e e  o f  th e s e  s e c t o r s  

a r e  s u r p r i s i n g  a n d ,  a s  i s  t h e  c a s e  a b o v e ,  d u e  t o  u n r e a s o n a b le  

e l a s t i c i t i e s  i n  e s t im a te d  e q u a t io n s .  In  te rm s  o f  g row th  r a te s  r e l a t i v e  

t o  r e a l  GNP g ro w th ,  s e c to rs  a s s o c ia te d  w i t h  r e s i d e n t i a l  s t r u c t u r e s  show 

an in c r e a s e .  These a re  Lumber and S to n e ,  c la y  and g la s s .  O the r s e c to r s  

show r e l a t i v e  d e c l i n e s  w i t h  f a s t  money g r o w t h .  One s e c t o r  o f  m a jo r  

i m p o r t a n c e ,  b e ca u se  i t  i s  a m a jo r  u s e r  o f  m a c h in e r y  o t h e r  d u r a b le  

e q u ip m e n t ,  i s  M o to r  v e h i c l e s .  As was p o i n t e d  o u t  i n  t h e  p r e v i o u s  

c h a p t e r ,  M e ta l  p r o d u c t s ,  M e t a l - w o r k i n g  m a c h in e ry .  F e rrous  m e ta ls  and 

I r o n  o re  m in in g  a re  a l l  c l o s e l y  r e la t e d  t o  t h e  M o to r  v e h i c l e s  s e c t o r .  

H ig h  i n f l a t i o n  a s s o c ia te d  w i t h  f a s t e r  M2 g ro w th  reduces r e a l  income and 

reduces PCE e x p e n d i tu re s  on New a u to s  and t r u c k s .  Equipment in v e s tm e n t  

i s  a ls o  lo w e r  w i t h  h ig h e r  money g ro w th ,  w h ich  f u r t h e r  reduces th e  demand 

f o r  M otor v e h i c le s .

£OQ £ii£ iSQ

In  t h i s  c h a p te r ,  t h e  LIFT model has been compared w i t h  t h r e e  o t h e r  

m o d e ls  d e s i g n e d  f o r  l o n g - t e r m  f o r e c a s t i n g .  The r e s u l t s  o f  t h e  

com par ison  i n d i c a t e s  t h a t  th e  L IFT model compares f a v o r a b l y  w i t h  t h e s e  

o t h e r  m o d e ls  and does so even though  th e  model i s  much l a r g e r  and more 

complex th a n  any o f  th e  o th e r  t h r e e .  One c o n c lu s io n  t h a t  em erges  v e r y  

s t r o n g l y  f ro m  th e s e  s c e n a r i o s  w i t h  t h e  LIFT model i s  t h a t  f a s t  money 

g ro w th  i s  c o u n te r - p r o d u c t iv e .  T h is  i s  t r u e  even when i n t e r e s t  r a te s  a re  

u n b e l ie v a b ly  lo w ,  wh ich  sh ou ld  have had th e  e f f e c t  o f  p ro p p in g  th e  le v e l
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o f  economic a c t i v i t y .  Had th e  r a t i o  o f  M2 t o  n o m in a l  GNP re m a in e d  a t  

l e v e l s  more c o n s is te n t  w i t h  h i s t o r i c a l  l e v e l s ,  i n t e r e s t  r a te s  wou ld  have 

been  h i g h e r  and t h e  c o n c lu s io n  t h a t  f a s t e r  money g row th  h u r t s  t h e  r e a l  

economy would have been  s t r e n g t h e n e d .  The c h a p t e r  has e x p o s e d  some 

f u r t h e r  p ro b le m s  w i t h  some s p e c i f i c  s e c t o r s .  I t  s h o u ld  be n o t e d ,  

how ever, t h a t  th e  c h a p te r  has shown th e  v i a b i l i t y  and c o m p e t i t iv e n e s s  o f  

th e  L IF T  m ode l r e l a t i v e  t o  t h r e e  o t h e r  m a jo r  m o d e ls  o f t e n  used  f o r  

p o l i c y  a n a ly s i s .
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JEC M2 SCENARIOS

Gross National Product.' (cu. •)

Labor compensation
Indirect business taxes
Return to capital 

Net intereat 
Corporate profits 
Proprietor income

Oroee National Product Deflator

Hourly labor comp, index (manuf. )

Labor productivity (CNP/JOBB)
Financial variablee 
Treasury bill rate 
Treasury bonds > 10 year 
AAA Corporate bond rate 
Commercial paper rate 
Mortgage rate 
M2 (billions of current*) 
Non-borroued reserve base 
Ratio of H2 to nominal ONP 
8avings rate

Gross National Product (77*) 
Personal Consumption 
Residential Structures 
Non-residential structures 
Producers' durable equipment 
Inventory change 
Exports 
Imports

Otber variables
Disp. income per capita (1972*) 
Return to capital scalor 
Foreign demand ecaler 
Trade balance <cu. *) 
Merchandise exports (cu. *) 
Merchandise Imports (cu. *) 
Exchange rate scaler

Unemployment rate

Civilian jobs (millions)
Private sector jobs

Agric. Mining. Structures 
Durable goods manufacturing 
Non-durable goods mfg 
Transp. Communic. Utilities 
Trade
Finance.Insurance.Real Estate 
Medicine Si Education 
Domestic servants 
Business.Repair.Oth services

TABLE 6 .7. 
(SCEN 2) (8CEN 2) (8CEN 3) 

1981 1987 1987

29B4. 43 4819. 84 4673.73
1771. 402923.932961.10
291. 76 362.69 366.28
900.07 1443.441499.64
249. 49 398.19 398.19
249. 06 449.36 467.86
147.38 272.69 272.79

1. 99 2.67 2.70
144. 40 204.44 208.24
20. 10 21.20 21.19

14.76 9.86 8.68
13.91 8.62 8.49
14. 17 9.26 9.00
14.76 10.13 9.18
14. 17 9.69 9.99

1743. 792949.692702.12
163. 90 264.23 264.23
0. 98 0.93 0. 99
6. 42 B.23 8.11

2099. 232920.382920.27
1313. 091629.391624. 94
66.86 97.SO100.26
82.83 101.73 101.19
172.33 234.00 234.66
9. 39 19.93 19.81

294. 48 299.33 292.83
221. 38 280.08 279.76

4937. 619398. 939389.49
1-00 1. 00 1.00
1. 00 1. 00 1.00
0. 00-131. 47-131.47

218. 69 289. 04 291.16
261.71 414. 97 416.03
1. 00 1. 00 1.00
7. 71 4. 66 4.69

104. 22 118. 91 118.92
88. 01 101. 67 101.88
9. 99 11. 07 11. 10
12. 20 13. 96 13. 96
8. 13 7. 98 7.98
9. 43 9. 79 9.79
22. 88 27. 93 27.94
9. es 6. 99 6.99
10. 91 12. 39 12.22
1. 88 1. 79 1.79
It. 16 14. 91 14.91

SUMMARYOF RE8ULTB
(SCEN1)(SCEN4)(8CEN2)

1967 1987 1991

4686.069216.776163.27

2831.393199.973722.96
393.84 388.68 491.61
1413-961934.221880.64
398.19 398.19 460.79
419.62 960.44 972.94
274.29 271.89 400.04

2.99 2.91 3. 11
194.66 231.78 236.92
21.22 21.16 21.68

11.09 4.78 11.27
9.11 7.29 a.97
9.90 8.01 9.32
11.21 9.33 11.39
10.10 8.44 9.98

2329.743466.122992.28
264.23 264.23 363.68
0.90 0.66 0.49
8.94 7.03 10.16

2333.392906.132773.14
1627.821621.011770.96
94.32 111.48 104.69
103.84 97.29 119.31
237.23 233.22 291.78
16.02 16.33 16.63
262.64 237.06 313.73
279.21 281.00 304.21

9494.649297.179820.00
1.00 1.00 1.00
1.00 1.00 1.00

-131.47-131.47-144.94
286.79 299.42 419.97
411.29 429.43 949.89
1.00 1.00 1.00
4.29 9.04 3.98

119.40 118.46 126.76
102.36 101.41 109.16
11.09 11.18 11.68
13.71 13.41 14.26
B.02 7.94 7.66
9.79 9.71 9.87
28.01 27.S7 30.34
6.96 6.96 7.41
12.49 12.13 13.59
1.79 1.79 1.76
14.56 14.44 16.49

(SCEN 3) (SCEN 1) (8CEN 4) 
1991 1991 1991

6478. 70 9993.69 7790. OS

3938.963991.024824.68
472.66 437.42 961.81
1992.231821.962261.92
460.79 460.79 460.79
690.34 922.29 962.77
397.71 400.23 391.64
3.29 2.99 4.03

297.19 229.23 340.99
21.83 21.89 21.99

8.73 12.73 -0.28
8.17 9.72 9.03
8.64 10.10 9.87
8.99 12.80 0.99
9.26 10.66 6.43

3979.292729.276068.04
363.88 363.88 363.88
0.99 0.46. 0.78
8.97 11.09 9.36

2793.922780.672699.70
1769.081774.901797.94
112.69 99.20 141.76
112.91 119.19 109.68
247.33 291.82 241.29
16.39 16.60 19.13
297.88 322.71 247.21
306.61 304.43 313.99

9729.449902.979431.22
1.00 1.00 1.00
1.00 1.00 1.00

-144.94-144.94-144.94
419.36 406.66 440.99
999.69 919.92 616.69
1.00 0.94 1.06
4.09 3.39 4.94

126.13 127.00 129.07
10B.39 109.42 107.48
11.72 11.60 11.94
14.03 14.38 13.27
7.Bl 7.es 7.60
9.62 9.89 9.78
30.29 30.41 29.38
7.42 7.41 7.39
13.39 13.62 13.12
1.76 1.76 1.76
16.□7 16.48 17.20
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JEC M2 SCENARIOS

Oross Notional Product* (cu. $)

Labor compensation
Indirect business taxes
Roturn to capital 

Not interest 
Corporate profits 
Proprietor income

Oross National Product Deflator

Hourly labor comp, index (manuf. )

Labor productivity (QNP/JOBB)

Financial variables 
Treasury bill rate 
Treasury bonds • 10 year 
AAA Corporate bond rate 
Commercial paper rate 
Mortgage rate 
H2 (billions of current*) 
Non-borrowed reserve base 
Ratio of Ha to nominal ONP 
Savings rate

Oross National Product (77*) 
Personal Consumption 
Residential Structures 
Non-resldentlal structures 
Producers' durable equipment 
Inventory change 
Esports 
Imports

Other variables
Oisp. income per capita (1973*) 
Return to capital scaler 
Foreign demand scaler 
Trade balance (cu. • ) 
Merchandise exports (cu. *> 
Merchandise imparts (cu. t) 
Exchange rate scaler

Unemployment rate

Civilian jobs (millions)
Private sector jobs

Agric. Mining.Structures 
Durable goods manufacturing 
Non-durable goods ja tg 
Transp. Communic.Utilities 
Trede
Finance.Insurance*Real Estate 
Medicine t* Education 
Domesti c servants 
Business.Repair.Oth services

TABLE 6. 7. SUMMARY OF RESULTS
SUMMARY OF EXPONENTIAL ANNUAL OROHTH RATES 

(8CEN 2) (SCEN 3) (SCEN 1) (SCEN 4) (8CEN 2) (SCEN 3) (SCEN 1) (8CEN 4) 
81- 87 SI- 67 81- 67 Si- 67 87- 91 87- 91 87- 91 67- 91

7. 99 8. 17 7.92 9. 31 6. 19 7. 12 9. 99 10.02
8. 39 8. 96 7.82 9. 84 6.04 7. 13 9.94 10.30
6. 09 6. 29 9.67 7. 24 9.47 6. 38 9. 30 9. 21
7.87 8. 01 7.93 8.89 6. 61 7.34 6. 33 9. 70
6. 30 6. 30 6.30 6. 30 6.30 6. 30 6. 30 6.30
9. 84 10. 91 8.70 13. 92 6.07 8.23 9. 46 13.53
10. 26 10. 26 10.39 10. 20 9.98 9. 43 9. 49 9.13

4. 91 9. 10 4.39 6. 32 3.76 4.90 3. 66 8.16

5.79 6. 10 4.98 7.69 a 64 9.28 3. 69 9.62

0. 88 0. 88 0.90 0. 69 0.79 0. 74 0. 78 0.50

-6. 72 -8. 47 -4.82 -18. 60 3.34 -0.40 3. 94 0.00
-7. 98 -6. 23 -7.06 -10. 87 0.40 -0. 96 1.62 -9.13
-7. 10 -7. 96 -6.66 -9. 91 0.19 -I. 02 1. 91 -7.79
-6. 26 -7. 91 -4.98 -16.97 2.84 -0. 93 3.32 -99.14
-6.06 -6. 97 -9.64 -S. 63 0.33 -0.76 1.34 -6.79
6. 33 7. 30 4.60 11.49 4.00 7.00 4. 00 14.00
8.00 8. 00 8.00 8. 00 6.00 8.00 8.00 6.00
-1.66 -0.87 -2.72 2. 14 -2.19 -0. 12 -1.99 3.98
4. 14 3. 90 9.93 1. 93 9.27 2. 91 9. 31 -6.79

3.08 3. OB 3.16 2. 98 2.39 2. 22 2.33 1.86
3. 96 3. 99 3.98 3. 91 2. 14 2. 13 2. 16 2.02
9. 89 6.26 9.24 8. 03 1.69 2.92 1.26 6.01
3. 42 3. 34 3.77 2.68 3.13 2.69 2. 59 2.07
9. 10 9. 19 9.33 9. 04 1.83 1.31 1. 49 0.89
8.38 6. 69 6.90 9. 22 1.71 0.63 0.89 -1.92
0.06 -0. 11 0.93 -1. 16 9.19 4. 10 9. 19 1.09
3.92 3. 90 3.67 3.97 2.07 2.29 2. 16 2.74

2. 90 2. 86 3.07 2. 98 1.88 1. 99 1.97 0.62

0. 00 0. 00 0.00 0. 00 2. 37 2. 37 2. 37 2.37
4. 63 4. 76 4.90 9. 22 9.10 9. 12 8. 73 9.68
7.67 7. 73 7.53 6. 10 7.06 7. 42 9. 66 9.29
0. 00 0. 00 0.00 0.00 0.00 0.00 -1. 57 1.49

-8. 40 -8. 44 -9.94 -7. 09 -6. 97 -3.20 -9. 64 -0.48

2. 20 2. 20 2.27 2. 13 1.60 1. 47 1. 94 1.36
2. 44 2. 44 2.92 2.36 1.73 1. 58 1. 67 1.49
1. 78 1. 83 1.81 1.94 1.39 1.34 1. 13 1.69
1. 76 1. 77 1.99 1. 58 1.27 0. 69 1. 19 -0.27
-0. 31 -0. 31 -0.23 -0. 41 -0. 33 -0. 54 -0. 43 -1.09
0. 96 0. 96 1.06 0. 85 0. 49 0. 29 0. 43 0. 29
3.32 3. 32 3.37 3. 29 2.07 1.99 2. 05 1.32
2. 79 2. 00 2. SO 2. 81 1.63 1. 62 1. 59 1.35
2. 68 2. 64 2.61 2. 38 2. 33 2. 08 2. 26 1.97
-0. SI -O. 81 -0.81 -0. 81 -0 36 -0.36 -O. 36 -0.36
4. 29 4. 37 4 44 4. 30 3. 14 3. 03 3. 10 4. 52
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JECna SCENARIOS TABLE 6.8. OUTPUT BYPRODUCING SECTOR(19770

(8CEN 2)(8CEN 2)(8CEN 3) I8CEN 1) (8CEN 4)(8CEN 2)(SCEN 3)(SCEN 1) (8CEN 4)
1901 1987 19B7 1987 1987 1991 1991 1991 1991

1AGRICULTURE,FORESTRY. F1BHERY 143. 71 199. 24 199. 09 160. 29 197. 36 172. 99 171. 02 173.03 169. 39

HININO 80.86 89. 69 89. 68 90. 37 89. oa 94. 01 93. 19 94.33 90. 66
aIRON ORE HININO a. 46 2. 91 2. 90 8. 99 3. 7B 3.03 a. ea 3.09 2. 43
3NDNFERR0U3 METALS MINING 3. 11 3. 69 3.69 3. 76 3.60 4.04 3.93 4.07 3. 61
4COAL HININO 80. 97 34. 99 84.97 89. IB 34.68 88. 38 28.09 2B. 94 27. 07
9NATURAL GAS EXTRACTION 19.63 19. 80 19.80 19. 99 19.60 20.30 20.09 20.44 19. 99
6CRUDE PETROLEUM SB. 17 29. 7a 29.78 29.80 39. 89 88. B2 aa. ai 28.79 28. 81
7NCN-tCTALLIC HININO 6. 98 8. 94 8.99 8. 99 8. 91 9.44 9.38 9. 44 9. 19

aCONSTRUCTION 99. 90 iat. 90 122.16 121.87 184.39 133. ia 134.60 131.23 141.68
NON-DURABLES 671. 99 790. 93 790.36 794. 40 789. 91 869. 43 899. 48 867.38 833. 64

9FOOD * TOBACCO 218. 11 242. 19 248.13 a4a. 99 841.14 397. 67 896. 39 29B. 28 249. 99
10TEXTILES. EXC. KNITS 34. 87 44. 99 44.96 44. 99 44.06 49.79 49. 84 49.89 46. 90
11KNITTING 9. 17 it. 9a 11.90 11. 94 11.43 18.68 18.66 12.71 12.27
12APPAREL. HOUSEHOLD TEXTILES 41. 60 93. 84 93. 79 94. 03 93.33 60.81 99. 91 60. 40 97. 96
13PAPER 91. 19 61. 30 61.84 61. 88 60.43 68. 17 67. 81 68.44 64. 01
14PRINTING & PUBLISHING 90. 43 99. 49 99.43 99. 89 98. 78 64. 88 64. 31 69.04 63. 94
19AGRICULTURAL FERTILIZERS 13.9a 14. 63 14.80 14.98 14. 93 16.89 16. 99 16.90 19. 66
16OTVER CHEMICALS 109. 19 134. 67 134. 63 139. 71 133.30 199. 17 193. 33 199. 77 149. 92
17PETROLEUM REFINING 96. 81 107. 26 107.33 107. 39 107. 40 110. 79 110. 79 110.68 110. 69

18 FUEL OIL 24. 33 26. 29 86.84 26. 40 86.04 87.47 87.24 37.97 26.70
19RUBBER PRODUCTS 19. 39 19. 89 19.93 19.88 80. 11 aa. 19 23. 20 23.11 22. 00
SOPLASTIC PRODUCTS 29.30 3a. 43 38.43 38.71 38. 13 38. 16 37.68 38. sa 39.89
ai SHOES AND LEATHER 6. 42 8. 97 8.63 8. 48 8.89 8. 99 9.20 8. 87 9. 66

DURABLES 723. U 94a. 47 948.6a 993.93 930.401071. 931092. 141080. 33 984. 88
sa LUIBEK 39.84 47. 66 47.90 47.71 48.90 90.84 90. 99 90.94 91. 33
23FURNITURE 16. 42 at. 41 31.43 ai. 97 81.33 33. 89 22. 68 23.03 21. 80
84 STONE. CLAY. 0LA88 32. BO 41. 73 41.90 41. 84 43.39 46.93 47. 03 46.70 47. 94
29FERROUS METAL8 94. 06 63. 61 63.44 69. 94 60.30 67. 73 64. 34 6B. 96 93.41
S6COPPER 8. 64 9. 88 9.88 10.06 9.66 10.66 10. 38 10.81 9. 44
27 OTHER N0NFERR0U8 METALB 33. 10 4a. 67 48.67 43. 4a 41. 76 49. 99 46. 30 90.03 44. 31
28METAL PRODUCTS 86. 39 108. 94 108.44 109.84 106.76 181.88 119. 94 122.39 112.90

NON-ELEC MACHINERY 144.97 184. 16 184.33 187. aa 1B1. 96 811. 03 206. 01 213.36 190. 74
29ENBINE8 AND TURBINES 11.09 14. 29 14.30 14.9a 14.04 17.01 16. 98 17.33 19.06
30AGRICULTURAL MACHINERY 11.26 13. 04 13.06 13.83 13.90 14. 94 14. 28 14. 94 13. 99
31CONBTR. HININO. OILFIELD EO 18.37 19. 93 19.60 19. 73 19. 93 81. 98 21.60 2a. 39 20. 32
32METALWORKING MACHINERY 19. 32 18. 99 IB. 98 19. 07 IB. 30 18. 49 17. 91 18. 76 16. 11
33SPECIAL INDUSTRY MACHINERY 9. ia 9. 92 9.94 10. 07 9.83 10. 10 9. ES 10.32 9. 02
34MISC NON-ELECTRICAL MACH. 36. 71 44. 41 44.38 49. 83 43. 43 49. 13 47. SO 49.61 43. 8B
39COMPUTER8 27. 69 44. ea 44.84 49. 61 44.08 97. 91 96. 31 9B.4B 91. BB
36OTHER OFFICE EQUIPMENT 3. 04 3. 74 3.74 3. 81 3.66 4. 81 4. 09 4.31 3. 68
37SERVICE INDUSTRY MACHINERY 12. 06 19. 87 19.89 19. 99 19.87 17. 68 17. 56 17. 63 17.21

ELECTRICAL MACHINERY 116. 63 147. 31 147.19 149. 36 144. 92 174. 78 170. 76 177.68 198. 14
3BCOTMUNIC EO. ELECTRONIC COMP 63. 19 83. 36 83.24 84. 6a 81.49 108.98 100. 27 104. 09 92. 22
39ELEC INDL APP & DISTRIB EQ 20. 64 83. 98 23.97 34. 39 83.47 86. 91 26. 16 27.39 23. 93
40HOUSEHOLD APPLIANCES 10. SB J8. 24 12.24 13. 36 12. 10 13. 37 13. 22 13.47 12. 62
41ELEC LIQHTINO & WIRING EQ 16. C8 20. OB 20.09 SO. 26 19.93 22.79 22. 46 23. 11 21. 19
43TV SETS. RADIOS.PHONOGRAPHS 6. 14 7. 66 7.63 7. 73 7. 54 8. 76 8. 69 B. 66 8. 18

TRANSPORTATION EQ 144. 33 214. 59 214.92 219. 89 213. 60 243.79 241.40 249. 42 230. 38
43MOTOR VEHICLEB 87. 33 137. 72 137.96 137. 80 139. 16 199. 11 159. 06 196.26 191. 37
44AEROSPACE 38. 61 90. 16 49.93 91. 09 48. 21 SB. 04 99. 99 58.27 52. 39
49SHIPB, B0AT8 9. 28 14. 17 14. 17 14. 21 14. 11 16. 31 16. 21 16. 40 15. 10
46OTHER TRANSP. EQUIP. 9. 11 IS. 50 12.47 12. 74 IS. 11 14. S3 13. 09 14. 50 11. 53
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JEC M2 SCENARIOS
(SCEN 2) 

19BI

47 INSTRUMENTS 23. 94
48 MISC. MANUFACTURING 17. SI

TRANSPORTATION 136. 14
49 RAILROAOB 22.72
90 TRUCKINO, HWY PASS TRANSIT 63. 97
91 HATER TRANSPORT 19. 44 
93 AIR TRAN8P0RT 28.23
93 PIPELINE 3. 98
94 TRANSPORTAION BERVICES 2.61

UTILITIES 223.80
99 COmUNlCATIONS SERVICES 83. 10
96 ELECTRIC UT1L1LIT1E8 78.39
97 6AS UTILITY 91.31
98 HATER AND SANITATION 11.04

99 NWLESALE TRADE 187.89
60 RETAIL TRADE 193. 69
61 EATINQ & DRINKINQ PLACES 89. 33

I 62 FINANCE * INSURANCE 130.86

63 REAL ESTATE 198. 83
64 OWNER-OCCUPIED HOUSING 194.89

8ERVICES 488.44
69 HOTELBi REPAIRS EXC AUTO 44.31
66 BUSINE88 SERVICES 202.79
67 AUTOMOBILE REPAIRS 42. 60
68 MOVIES AND AMUSEMENTS 23. 87
69 MEDICINE* EDUCATION. WO 174. 92

70 FED It BftL OOVT ENTERPRISES 28. 22
71 NCN COMPETITIVE IMPORTS
72 DOIEBTIC SERVANTS 9.09
73 UNIMPORTANT INDUSTRY 8. 90
74 SCRAP AND ■ USED 2. 69
79 REST OF THE WORLD INDUSTRY 36. 07
76 OOVERNMENT INDUSTRY 213.73
77 IMTOtUH 8TAT. DISCREPANCY 16.08
78 NIPA STAT. DISCREPANCY 1.22

TABLE 6.8. OUTPUT BY PRODUCINQ 6ECT0R (19779)
(8CEN 2) (SCEN 3> (8CEN 1) (SCEN 4) (SCEN 2) (SCEN 3) (SCEN 1) (SCEN 4)

19B7 1987 1987 1987 1991 1991 1991 1991------ ------ •— — — ------ • — -
37. 69 
23.24

37.67 
23.23

38. 19 
23. 39

37.09
23.06

44. 74
26.69

43. 81 
26. 90

49. 01 
26. BO

40.48 
24. 39

166. 09 
29. 94 
77. 73 
17. 92 
37. SO 
4.09 
3. 02

166.03 
29. 99 
77. 74 
17.49 
37.78 
4.09 
3.01

167. 06 
26. 19 
7B.09 
17. 79 
38. 00 
4. 09 
3.03

164.89 
29.73 
77.41 
17. 13 
37.96 

4. 09 
2.99

186. 09 
28.00 
66. 34 
20. 46 
43. 73 
4.26 
3. 30

184.42 
27.67 
89.82 
20.00 
43. 39

4.26
3.27

166.83 
2B. 13 
B6.93 
20.68 
43.92 
4.26 
3.30

188. 74 
26. 48 
89.02 
19. 20 
90. 72 
4. 29 
3.06

279. 30 
111. 97 
93. 73 
99. 99 
14. 01

279. 29 
112.00 
93.62 
99. 99 
14.08

280.90 
112. 93 
94. 47 
60. 01 
13.90

277.32 
111.91 
92. 49 
98.93 
14.43

314.97 
131.91 
103. 10 
64.27 
19.70

312.64 
131.09 
101.93 
63.64 
19. 9B

319.93 
132.07 
103. 71 
64.70 
19.46

309. 18 
127. 62 
98. B8 
62. 19 
16. 92

233. 73 233.83 239. 03 232.72 261.29 299.37 262.03 290.90

244.09
113.80

244.12 
113.73

244.20 
114.17

244.27
113.23

266.43 
126. 18

266. 83 
129.66

266.89 
126. 94

298. 73 
122. 97

160. 83 160.83 161. 01 160.76 176. 42 176.41 176. 47 173. 29

168. 17 
193. 37

IBB. 92 
193.27

IBB. 30 
193. 68

189. 48 
192. 62

200. 19 
211.29

200. 96 
211.06

199. 74 
211.77

203. 10 
209. 49

631. 22 
92.60 

282. 62 
99. 78 
32. 36 

207. ea

630.69
92.96

282.67
99.72
32.32

207.39

634. 47 
92.77 

283.83 
99. 87 
32. 43 

209. 96

629.69 
92.27 

281.96 
99. 90 
32. 14 

204.21

720. 42 
96. 30 

334. 41 
61. B4 
37.84 

230.04

719.30 
96.06 

332. 99 
61. 71 
37.72 

227.22

722.69 
96.40 

339.06 
62. 10 
37. 99 

231.19

726. 90
98. 26 

330. 26
60. 07
99. 62 

222. 70

33. 66 33.72 33.60 34.02 36. 19 36. 34 39.98 37.29

6.09 
10.67 
4. 90 

27. 19 
223.64 

19. 49 
0. 00

6.00 
10.66 
4.86 

26.69 
223.64 

19. 94 
0.00

6. 13 
10.77 
9.09 

28. 86 
223.64 

19. 69 
0.00

9. 81 
10. 93 
4.47 

23.07 
223.64 

19.49 
0.00

6.26 
12.02 
6. 91 

39. 98 
229. 74 
20. 66 
0.00

6.09 
11.89 
6. 11 

32.37 
229. 74 
20. 63 

0. 00

6.39 
12.08 
6.69 

37. B3 
229.74 
SO. 77 
0.00

9. IB 
11. 37 
4. 91 

19. 40 
229. 74 

19. 74 
0. 00



JEC lia  SCENARIOS

1 AGRICULTURE.FORESTRY. FISHERY

MINING
2 IRON ORE HININO
3 NONFERROUS METALS HININO
4 COAL HININO
3 NATURAL GAS EXTRACTION
6 CRUDE PETROLEUM
7 MM-tCTALLIC HININO

B CONSTRUCTION
NON-DURABLES

9 FOOD it TOBACCO
10 TEXTILES. EXC. KNITS
11 KNITT1N0
ia APPAREL. HOUSEHOLD TEXTILEB
13 PAPER
14 PRINTING «, PUBLISHING
19 AGRICULTURAL FERTILIZERS
16 OTHER CHEMICALS
17 PETROLEUM REFINING

IB FUEL OIL
19 RUBBER PRODUCTS
30 PLASTIC PRODUCTS
21 SHOES AND LEATHER

DURABLES
22 LUMBER
83 FURNITURE
84 STONE. CLAY. GLASS 
89 FERROUS HETAL8
86 COPPER
27 OTHER NONFERROUS HETALB
SB METAL PRODUCTS

NQN-ELEC MACHINERY
29 ENGINES AND TURBINES
30 AGRICULTURAL MACHINERY
31 CCNSTR* HININO. OILFIELD EQ 
33 METALWORK I NO MACHINERY
33 SPECIAL INDUSTRY MACHINERY
34 HI EC NON-ELECTRICAL MACH.
39 COMPUTERS
36 OTHER OFFICE EQUIPMENT
37 SERVICE INDUSTRY MACHINERY

ELECTRICAL MACHINERY
3B COMMUNIC EQ. ELECTRONIC COMP
39 ELEC INDL APP fc DISTRIB EQ
40 HOUSEHOLD APPLIANCES
41 ELEC LI0HT1N0 b HIRING EQ
42 TV SETS. RADIOS. PHONOGRAPHS

TRANSPORTATION EQ
43 MOTOR VEHICLES
44 AEROSPACE
49 SHIPS. BOATS
46 OTHER TRAN6P. EQUIP.

TABLE 6i B. OUTPUT BY PRODUCING SECTOR (1 9 7 7 *) 
SUMMARY OF EXPONENTIAL ANNUAL OROWTH RATE8

:N 2)(SCEN 3)(SCEN 1) (KEN 4) (SCEN 8)(SCEN 3)<SCEN 1)(SCEN 4)
I- B7 81- 67 81- 87 81- 87 B7- 91 87- 91 87- 91 87- 91

1. 71 1. 69 1.68 1. 90 a. 06 1.S1 1.91 1. S6

1. 73 1. 73 1.64 1.60 1. 19 0.99 1. 10 0.46
a. SO 8. 77 3.27 a.oa 0. 99 -0. 16 0.78 -3.38
2. 66 8. 69 3.19 a. 44 a. as 1.96 1.99 0.06
3. 29 3. 84 3.38 3.04 3. IB 8. 90 3. 13 8.31
0. 14 0. 14 0.87 -o.oa 0. 63 0.37 0.61 -0.07
0.69 o. 9a 0.93 0.96 -0.77 -0. 62 -0.89 -0.69
3. 91 a. 93 3.61 3. 46 a. sa a. 33 8. 37 1.93

3. 86 a. 39 3.83 3.69 a. 88 a. 4a 1.97 3.89

a. 71 a. 70 8.79 a. 60 a. 86 a. 09 a. 80 1.49
1.79 1. 74 1.60 1.67 1.99 1.43 1. 93 0.66
4. 10 4. 09 4.83 3. 90 a. 74 a. 49 a. 99 1.96
3 SO 3. 7B 3.84 3.68 a. 40 a. 40 a. 4i 1.77
4.30 4. 27 4.36 4. 14 a. bo a. 71 a. 79 1.91
3.00 8. 99 3.16 a. 77 a. 66 a. 3a a. 9a 1.44
a. 79 a. 73 a. 86 a. 99 a. 17 1.98 a. 07 1.99
1. 33 1. 90 1.71 1. 19 3.81 a. so 3. 08 1.66
3. 49 3.49 3.6a 3.33 3.94 3.39 3.49 a. 86
1.71 I. 7a 1.73 1.73 0. 81 0.78 0.79 0.74
1.86 1. 36 1.36 1. 13 1. 13 0. 94 1. 08 0.68
4. 29 4. 31 4.87 4. 46 a. 74 8. 70 8. 66 8.84
4. 14 4. 14 4.88 3. 98 4.07 3. 79 3. 96 2.77
4. sa 4. 94 4.64 9. 44 1. 08 1.61 1. 14 8.06

4. 48 4. 48 4.63 4.20 3. 81 a. 79 3. 11 1.43
a. 99 3.07 3.00 3. aa 1.61 1. 96 1. 44 1.48
4. 4a 4. 44 4. 94 4. 39 1.68 1. 41 1. 64 0.96
4.01 4. OB 4.06 4. 83 8. 94 8.B9 a. 79 8.93
a. 71 3. 67 s.ai i. sa 1. 97 0. 39 1. 13 -3.04
a. 23 a. 2a 8. 93 1. 86 1.91 1.89 1. 79 -0. 98
4. 23 4. 83 4. 98 3. 87 3.79 3. 10 3. 99 1.48
3.81 3. BO 4.01 3. 94 a. 90 a. 9a a. 70 1.40
4. 03 4. 09 4.31 3.80 3. 40 a. 78 3. 87 1.83
4. 89 4. 30 4.96 3.99 4. 39 3.70 4. 48 1.79
8. 49 8. 48 8. 68 8. 86 a. 78 a. as 8. 36 1.30
1.02 1. OB 1.19 l.oa 8.96 a. 43 3. 16 0.99
3. 80 a sa 3.69 8.97 -0.09 -0.93 -O. 48 -3.19
1. 41 1. 49 1.69 1. 83 0. 46 -0. 14 0. 61 -a. 10
3. 17 3. 16 3. 48 3. 80 8. 93 1. B6 a. 31 0.26
6. 09 8. 06 8.34 7. 79 6.41 9. 69 6. 81 4. 11
3. 47 3. 47 3. 77 3. ia a. 93 8. 83 3. 08 0.19
4. SB 4. 60 4.67 4. 98 8.69 8. 90 8. 49 2.03
3. 89 3. 88 4.18 3. 97 4.87 3. 71 4. 34 3.89
4. 68 4. 39 4.67 4. 84 9. 88 4. 69 9. 37 3.09
2. 49 a. 49 8.78 a. 14 8. 89 a. IB 8. B6 0. 49
8. 42 a. 4a 8.38 3.33 8.88 1.93 8. 17 1.09
3. 70 3. 71 3.89 3. 97 S. 13 a. 79 3. 89 1.34
3. 70 3. 60 3.69 3. 43 3. 36 3. 07 3. 40 8.04
6. 61 6. 60 6.71 6. 33 3. 19 a. 99 3. 21 1.69
7. 99 7. 63 7.60 7. 77 2. 97 2. 97 3. 14 2.10
4. 36 4. 28 4.67 3. 70 3. 69 8. 69 3. 2? 2.08
7. 09 7. 04 7.10 6. 98 3. 91 3. 36 3. 37 1.68
3. E8 9. 54 9. 60 4. 79 0. 41 8. 69 3. Z3 -1.84
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i

i

na scenarios

INSTRUMENTS
MISC. MANUFACTURING

TRANSPORTATION
RAILROADS
TRUCKING, HWV PASS TRANSIT 
HATER TRANSPORT 
AIR TRANSPORT 
PIPELINE
TRANSPOR TAION SERVICES

U T IL IT IE S  
COMMUNICATIONS SERVICES 
ELECTRIC U T1L1LIT IE 8 
GAS U T IL IT Y  
MATER AND SANITATION

WHOLESALE TRADE

r e t a il  tr a d e
EATING & DRINKING PLACES 

FINANCE «t INSURANCE 

REAL EBTATE
OMNER-OCCUPIED HOUSING

8ERVICES 
HOTELS* REPAIRS EXC AUTO 
BUSINESS SERVICES 
AUTOMOBILE REPAIRS 
MOVIES AND AMUSEMENTS 
MEDICINE. EDUCATION. W O

FED & S&L GOVT ENTERPRISES 
NON COMPETITIVE IMPORTS 
DOMESTIC SERVANTS 
UNIMPORTANT INDUSTRY 
SCRAP AND USED 
REST OF THE WORLD INDUSTRY 
GOVERNMENT INDUSTRY 
INFORUM STAT. DISCREPANCY 
NIPA BTAT. DISCREPANCY

JEC

47
4B

4*
90
91
98
93
94

99
96
97
98
99

60
61

6a
63
64

69
66
67
68
69

70
71
72
73
74
79
76
77
78

I

TABLE 6  S. OUTPUT BY PRODUCING SECTOR (19779 ) 
SUMMARY OF EXPONENTIAL ANNUAL OROUTH RATES

(SCEN a) (SCEN 3) (SCEN 1) (SCEN 4) (SCEN 8) (SCEN 3) (SCEN 1) (SCEN 4)
81- 87 81- 87 S I- 87 81- 87 87- 91 87- 91 87- 91 87- 91

4. 64 4. 63 4.89 4. 39 4.39 3.77 4. 11 8.81
4. 43 4. 43 4.98 4. 30 3.46 3.89 3. 44 1.40

3.31 3. 31 3.41 3. 19 8. S3 8. 63 8.80 a 38
a. ai a. aa 8.34 2.07 1.91 1.61 1.83 0.78
3.39 3. 39 a 43 3. 38 8.63 8. 47 3. 97 3.34
a. ii a. os a.sa 1.74 3.87 3.39 3.83 8.89
4. 67 4. 86 4.99 4. 76 3.69 3.46 3.63 7. 91
a. 09 a. 06 a. 07 8. 08 1.88 l.as 1.33 1.19
3.39 a. 39 8.48 8.88 8.83 8.03 8. 19 0.97

3.69 a 69 3.79 3. 97 3. 01 8.88 a. 94 8.39
4.97 4. 97 9.09 4. 90 4. 10 3.94 4.00 3. 38
8. 99 a. 97 3 .18 a 76 2. 38 8. 18 a. 33 1.68
a. 49 a. 48 8.61 a 31 1.B9 1.66 1.88 1.33
3.97 4. 09 3.84 4.46 3.84 a 16 a 69 3.33

3. 64 3. 69 a 73 3. 97 8.79 2.99 a. 73 1.88

3. 86 3. 86 3.87 3. B7 3. 19 2. 22 3. 33 1.44
4. 04 4. 031 4.09 3. 99 3. 98 2.49 2. 97 1.98

3. 44 3. 44 3.46 3. 43 3. 31 2. 31 8.39 1.87

a. sa a. 86 8.84 8. 94 1. 94 1. 99 1.47 1.73
3. 70 3. 69 3.78 3.69 3. 31 8. 80 a 33 2.07

4.87 4. 86 4.36 4. 13 3. 30 3. 19 3. 29 3. 79
a. 86 a. 89 3.91 3. 79 1. 70 1.61 1.66 2.71
9. 94 9. 94 9.61 9.47 4.81 4.07 4. 19 3.99
4. 49 4. 47 4.93 4.41 a. 98 8. 99 3. 64 1.98
9. 07 9. 09 9.11 4. 96 a 91 3. 86 3.93 13.71
8. SB 8. 84 a oi 3. 98 a. 93 2. 28 8. 46 2.17

a. 94 a. 97 2.91 a ta 1. 7B 1. 87 1.71 2.29

a. 89 a. 76 3 .10 3. 33 0. B9 0. 39 1.07 -2.86
3.78 3. 77 a 94 3. 96 a. 98 2.63 3. 86 1.91
io. ai 10. 07 10: 86 8. 68 7. 11 9. 79 6.67 3.38
-4.71 -9. 04 -3 .73 -7. 49 7.01 4. 86 6. 77 -4. 34
0. 79 0. 79 0.79 0. 79 0. 67 0. 67 0. 67 0.67
3. 31 3. 39 3.38 3. 17 1.70 1. 39 1. 34 0.37



Chapter 7 . Conej.usjon^ and, fu tu re .d ire c t jo n g

The purpose o f  t h i s  t h e s i s  was t o  p ro v id e  a fram ework f o r  a n a ly z in g  

t h e  lo n g  t e r m ,  i n t e r i n d u s t r y  e f f e c t s  o f  m o n e ta ry  p o l i c y .  I n  t h i s  

purpose  th e  t h e s i s  has succeeded. The L IFT model has shown t h a t  i t  i s  a 

more ro b u s t  model th a n  a t  le a s t  two models c u r r e n t l y  used f o r  lo n g  te r m  

f o r e c a s t i n g  and s i m u l a t i o n .  As a t o o l  f o r  s i m u l a t i o n ,  i t  has a f a r  

l a r g e r  v a r i e t y  o f  a p p l i c a t i o n s  th a n  any o f  t h e  m a c ro e c o n o m ic  m o d e ls  

d is c u s s e d  i n  c h a p te r  6 ,  owing t o  th e  g r e a te r  i n d u s t r y  d e t a i l  o f  th e  LIFT 

m ode l.  The concept o f  e s t im a t in g  e q u a t io n s  a t  a v e ry  d e t a i l e d  le v e l  and 

summing th e  r e s u l t s  t o  a r r i v e  a t  macroeconomic t o t a l s  i s  shown t o  be a t  

l e a s t  as e f f e c t i v e  as t h e  a l t e r n a t i v e  a p p r o a c h  o f  m a c r o e c o n o m ic  

m o d e l in g .

As i s  th e  case w i t h  e v e ry  m ode l,  s e v e ra l  a reas  r e q u i r e  f u r t h e r  work 

and th o u g h t .  One m a jo r  q u e s t io n  t h a t  needs t o  be addressed i s  th e  is s u e  

o f  s u p p ly  c o n s t r a i n t s  i n  th e  m ode l.  C u r r e n t l y  th e  model has o n ly  v e ry  

weak s u p p ly  c o n s t r a i n t s ,  w h ich  means t h a t  th e  r a te  o f  i n f l a t i o n  o r  t h e  

r a t e s  o f  g r o w th  o f  i n d i v i d u a l  s e c to r  p r ic e s  has l i t t l e  t o  do w i t h  th e  

s t a t e  o f  demand i n  t h e  e con o m y . The m ode l e q u i l i b r a t e s  i t s e l f  b y  

r e d u c in g  c o n s u m p t io n  e x p e n d i tu re s  when th e  unemployment r a te  f a l l s  to o  

lo w .  I d e a l l y #  t h e  m odel s h o u ld  be t e s t e d  u n d e r  t h e  a l t e r n a t i v e  

a pp ro a ch ,  w h ich  in c re a s e s  i n f l a t i o n  when th e  unemployment r a te  f a l l s  to o  

lo w .  The m a n u f a c t u r i n g  HLC e q u a t io n  used i n  th e  t h e s i s  has o n ly  v e ry  

weak demand p u l l  i n f l a t i o n  c h a r a c t e r i s t i c s .  I t  s h o u ld  be n o te d  t h a t  

a t t e m p t s  w e re  made t o  i n c o r p o r a t e  demand v a r ia b le s  i n t o  th e  r e t u r n  t o  

c a p i t a l  e q u a t i o n s ,  r e s u l t i n g  i n  t h e  u s e  o f  t h e  i n v e r s e  o f  t h e

-  263 -



u n e m p lo ym e n t  r a t e  f o r  some s e c to r s  and c a p i t a l - o u t p u t  r a t i o s  f o r  some 

s e c to r s *  The p r ic e - in c o m e  s id e  i s  c u r r e n t l y  u nd e rg o in g  some r e v i s i o n  t o  

enhance th e  s e n s i t i v i t y  o f  th e  p r i c e  le v e l  t o  demand c o n d i t i o n s .

C lo s e ly  r e la t e d  t o  th e  above is s u e  i s  th e  i n a b i l i t y  o f  th e  model t o  

m a in ta in  a more c o n s ta n t  M2 v e l o c i t y .  I n  t h e  c u r r e n t  v e r s i o n  o f  t h e  

m o d e l#  v e l o c i t y  moves i n  t h e  o p p o s i te  d i r e c t i o n  from  th e  d i r e c t i o n  o f  

money g ro w th .  As th e  s im u la t io n s  showed, th e  movement i n  v e l o c i t y  f o r  

la r g e  money s u u p ly  g ro w th  changes r e s u l t e d  i n  u n r e a l i s t i c  p r e d i c t i o n s  i n  

i n t e r e s t  r a t e s .  T h i s  s u g g e s ts  t h a t  m ore  o f  t h e  p r i c e - i n c o m e  s id e  

e q u a t io n s  s h ou ld  be re -e s t im a te d  t o  a s s u re  t h a t  v e l o c i t y  b e h a v e s  i n  a 

more re a so n a b le  f a s h io n  when th e  money s u p p ly  changes.
«

O th e r  p a r t s  o f  th e  model need t o  be exam ined . The la c k  o f  average 

w ee k ly  hours  e q u a t io n s  means t h a t  th e  unemployment r a t e ,  a v a r ia b l e  t h a t  

i s  c lo s e ly  watched as an i n d i c a t o r  o f  f o r e c a s t  re a s o n a b le n e s s ,  w i l l  te n d  

t o  change more th a n  wou ld  be th e  case w i t h  hours  e q u a t io n s .  In  t h e  long  

te l*m, th e  a d d i t i o n  o f  hours  e q u a t io n s  m ig h t  do v e ry  l i t t l e  t o  change th e

p a t t e r n  o f  th e  f o r e c a s t .  O ver t h e  f i r s t  few  y e a r s  o f  t h e  f o r e c a s t *
i

h o le v e r ,  such e q u a t io n s  may be more im p o r ta n t .  Average w e ek ly  hou rs  a re  

p r o - c y c l i c a l .  I n  a p e r io d  o f  s t ro n g  re c o v e r y ,  l i k e  th e  1982-85 p e r io d  

o f  th e  base fo r e c a s t  p re s e n te d  h e re ,  t h e  unemployment r a te  te n d s  t o  f a l l  

more th a n  wou ld  be t h e  case  i f  a v e ra g e  w e e k ly  h o u rs  w e re  a l l o w e d  t o  

r i s e .  T h u s ,  some o f  t h e  p ro b le m  o f  a " t o o  r o s y "  f o r e c a s t  may be 

e l im in a te d  by some m ode ling  e f f o r t  d i r e c t e d  to w a rd  average  w eek ly  h o u rs .
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The m ode l p r e s e n te d  i n  t h i s  t h e s i s  i s  e x t r e m e l y  l a r g e  a n d ,  a t  

t im e s ,  u n w ie ld y .  I t  i s ,  how ever, a v e ry  v a lu a b le  t o o l  f o r  e x p lo r i n g  th e  

i n d u s t r y  e f f e c t s  o f  any p o l i c y  change o r  exogenous shock t o  th e  economic 

s y s te m .  O th e r  F e d e r a l  R e s e rv e  p o l i c i e s  co u ld  have been examined here  

and w i l l  p ro b a b ly  fo rm  th e  b a s is  o f  some c o n t in u in g  w o rk .  The i n d u s t r y  

e f f e c t s  o f  pegg ing  i n t e r e s t  r a t e s ,  e i t h e r  r e a l  o r  n o m in a l-  c o u ld  e a s i l y  

be examined i n  t h i s  f ra m e w o rk .  Needless t o  s a y ,  th e  work on t h i s  m ode l 

c o n t i n u e s ;  a n d ,  g iv e n  th e  a b i l i t y  o f  th e  economy t o  g e n e ra te  outcomes 

w h ich  m odele rs  f i n d  s u r p r i s i n g ,  t h e  w o rk  on t h i s  and a l l  m o d e ls  w i l l  

have t o  c o n t in u e .
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