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ABSTRACT

T i t l e  o f  T h e s is : S im u la tio n  w i th  a Dynamic In te r in d u s t r y  F o re c a s tin g  Model 

Thomas C. R e im bo ld , D o c to r o f  P h ilo s o p h y , 1974 

Thes is  d ire c te d  b y :  P ro fe s s o r C lopper Alm on, J r .

D e ta ile d  econom ic fo re c a s ts  a re  a v i t a l  in s tru m e n t o f  modern bus iness  

p la n n in g . -W h ile  government i s  o f te n  s a t is f ie d  w ith  fo re c a s ts  o f  aggregates 

such as b u s in ess  in ves tm en t o r  consumption, e x p e n d itu re s , bus iness  managers 

need to  know th e  im p lic a t io n s  o f  such a fo re c a s t  on t h e i r  company’ s s a le s .  

C o nse que n tly , th e re  Is  a g re a t need f o r  fo re c a s ts  w h ich  id e n t i f y  th e  change 

in  o u tp u t b j. p ro d u c ts . Such fo re c a s ts  o f  th e  Am erican economy a re  produced 

by th e  In  te r In d u s t r y  Forec a s t in g  P ro je c t  o f  th e  U n iv e rs i ty  o f  M a ry land , 

INFORUM. The r e s u l t s  o f  th e  fo re c a s t in g  model show th e  d is t r i b u t i o n  o f  

s a le s  o f  each o f  185 p ro d u c ts , as th e y  a re  used

-  i n  p ro d u c in g  the se  185 p ro du c ts

-  f o r  c a p i t a l  equipm ent by each o f  90 in d u s tr ie s
m

-  i n  each o f  28 types o f  c o n s tru c t io n

-  f o r  p e rs o n a l consum ption e x p e n d itu re s

-  f o r  e x p o rts  ( le s s  im p o rts )  

f o r  In v e n to ry  change

-  f o r  fe d e ra l government de fense and non-defense req u ire m en ts

-  f o r  s ta te  and lo c a l  government requ irem en ts

The o b je c t iv e  o f  th e  model i s  to  p ro v id e  o rg a n iz a t io n s  w i th  an economic 

fo re c a s t  In  s u f f i c ie n t  d e t a i l  to  make i t  th e  b a s ic  in p u t  f o r  th e  f i r m 's  lo n g ­

te rm  p la n n in g .
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B ut how r e l ia b le  are  th e  fo re c a s ts  i t  produces? T h is  s tu d y  w i l l  

a ttem p t to  answer th a t  q u e s t io n . The t im e lin e s s  o f  a c a r e fu l e v a lu a t io n  

o f  1 -0  models is  c le a r  from  the  in c re a s in g  number o f  c o u n tr ie s  w h ich  use 

th e  in p u t-o u tp u t  te ch n iq u e  in  t h e i r  p la n n in g . Examples a re  Norway,^

Japan, 2 th e  N e th e r la n d s ,3  the  Common M arket O rg a n iz a tio n ,^  th e  U n ite d  

N a tio n s ,^  and th e  S o v ie t Union.®  The q u e s tio n  rem a ins , how ever, Do the se  

models deserve t r u s t  o r  s u s p ic io n ?

S ince  th e  U n iv e rs i ty  o f  M aryland fo re c a s ts  o f  th e  Am erican economy 

are  genera ted by a f u l l y  o p e ra t io n a l and com plete 1 -0  m odel, i t  s h o u ld  

p ro v id e  th e  answers to  th e  above q u e s tio n *  A number o f  U .S . companies 

a lre a d y  use th e  fo re c a s ts  o f  th e  model f o r  m arket a n a ly s is  and c o rp o ra te  

lo n g - te rm  p la n n in g ; b u t a g a in , up to  now, the  model has n e ve r been e v a lu ­

a te d . I t  is  th e re fo re  t h is  model w h ich  w i l l  be te s te d  in  th e  p rocess o f  

t h is  s tu d y .

The s tu d y  has been d iv id e d  in to  th e  fo l lo w in g  component p a r t s : C hapter I  

is  a d e s c r ip t io n  o f  a l l  s to c h a s t ic  e q ua tion s  w h ic h , a t  th e  o u ts e t o f  t h is  s tu d y

^ S c h re in e r ,  (4 9 ) ,  pp . 449-487.

^L o e rc h e r, ( 3 6 ) ,  pp . 80-90.

^M e rk ie s , and Van de Pas (4 0 ) .

4
D u va l, F o n te la , and M cN eil (2 1 ) .

^U n ite d  N a tio n s  (5 3 ) .

^T re m l, G a l l ik ,  K o s t in s k y , and K rug e r (5 1 ) .
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were used to  e s tim a te  f i n a l  demand and la b o r  p r o d u c t iv i t y .  An e x p la n a tio n  

o f  th e  s o lu t io n  p rocedure  o f  th e  1NF0RUM model is  a ls o  in c lu d e d . C hapter I I  

d e s c rib e s  th e  d a ta  used in  th e  re g re s s io n  e s tim a te s  o f  th e  param eters and 

a ls o  g iv e s  a sou rce  docum enta tion  f o r  each component o f  th e  1 8 5 -s e c to r f i n a l  

demand m a tr ix  w h ich  in c lu d e s  p e rso n a l consum ption e x p e n d itu re s , c o n s tru c t io n  

and equipm ent in v e s tm e n t, im p o r ts ,  e x p o r ts , in v e n to ry  change, and purchases 

by a l l  government agencies in c lu d in g  s ta te  and lo c a l .  A ls o  e x p la in e d  in  

t h is  c h a p te r  a re  th e  m a tr ic e s  o f  th e  in te rm e d ia te ,  c a p ita l-e q u ip m e n t,  con­

s t r u c t io n ,  and government purchases and th e  b a la n c in g  o f  these  m a tr ic e s  to  

be c o n s is te n t  w i th  fined, demands and p ro du c t o u tp u ts  in  each y e a r o f  th e  

s im u la t io n .  Chapters I I I ,  IV ,  and V e x p la in  in  f u l l  d e t a i l  th e  th e o ry ,  th e  

re g re s s io n  te c h n iq u e s , and th e  in d iv id u a l  s im u la t io n  r e s u lts  o f  th e  consump­

t io n  fu n c t io n s ,  in ve s tm e n t e q u a tio n s , and la b o r  p r o d u c t iv i t y  e q u a tio n s , s in c e  

th e y  a re  th e  most im p o rta n t eq u a tio n s  o f  th e  m odel. C hapter V I d e sc rib e s  th e  

in v e n to ry  e q u a tio n s , and C hapte r V I I  d iscusses  th e  re g re s s io n  and s im u la t io nm
exp e rie n ce  o f  th e  a c ro s s -th e -ro w  c o e f f i c ie n t  change e q u a tio n s . The com ple te 

model s im u la t io n  i s  d iscussed  in  C hapter V I I I .  The f i n a l  c h a p te r sunanarizes 

th e  r e s u l t s  o f  t h is  s tu d y .

The t e s t in g  o f  th e  model i s  conducted by s im u la t io n .  A l l  e q ua tion s  a re  

e s tim a te d  th ro u g h  1966 and vised to  fo re c a s t  th rou gh  1971. Each e q u a tio n  is  

te s te d  I n d iv id u a l ly  as w e l l  as by th e  com ple te model s im u la t io n .  A ltho ug h  

th e  f in d in g s  o f  t h is  s tu d y  were en co u ra g in g , th e y  rem inded us th a t  more 

resea rch  w i l l  be re q u ire d *  The o v e r a l l ,  w e igh ted  average a b s o lu te  p e r­

centage e r r o r  o f  th e  f iv e  y e a r s im u la t io n  i s  o n ly  4 .3  p e rc e n t.  In  v iew  

o f  th e  v o l a t i l i t y  o f  many in d u s try  o u tp u t s e r ie s ,  t h is  perfo rm ance seems

v i i



q u ite  c r e d ita b le .  But th e  in d iv id u a l ,  y e a r -b y -y e a r  e r r o r  p lo ts  show up 

p le n ty  o f  p lace s  f o r  fu r th e r  w o rk . E rra re  humanum e s t , and, i t  appears , * 

we a re  happy to  say th a t  th e  humans s t i l l  have th e  upper hand in  th e  

INFORUM m odel.

S im u lta n e o u s ly  w i th  t h is  s tu d y ,  th e  INFORUM p r o je c t  a ls o  com pleted a 

book w h ich  d e sc rib e s  i n  g re a t d e t a i l  th e  concep t o f  th e  fo re c a s t in g  m odel.

T h is  bo ok , th e re fo r e ,  a lre a d y  d iscusse s  some o f  th e  p re lim in a ry  f in d in g s  

o f  t h is  th e s is .  In  p a r t i c u la r ,  th e  te s t in g  o f  th e  In d iv id u a l  f i n a l  demand 

eq u a tio n s  i s  covered in  1985: In te r in d u s t r y  F o recas ts  o f  th e  Am erican Economy, 

by Almon, B u c k le r ,  H o rw itz ,  and Reim bold.

v i i i
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EXPLANATION OF THE UNIVERSITY OF MARYLAND 1 -0  MODEL

CHAPTER I

The In te r in d u s t r y  F o re c a s tin g  P ro je c t  o f  th e  U n iv e rs ity  o f  M aryland 

has f o r  a number o f  ye a rs  m a in ta in e d  a 18 5 -S e c to r In p u t-O u tp u t F o re c a s tin g  

Model o f  th e  Am erican economy. The model c o n s is ts  o f  ove r one thousand 

re g re s s io n  e q u a tio n s  w h ich  are  used i n  fo re c a s t in g  consumer demands, in ­

vestm ent a c t i v i t i e s ,  e x p o rts  and im p o r ts ,  changes in  th e  s to c k  o f  m a te r ia ls  

used by th e  185 in d u s t r ie s ,  c o e f f i c ie n t  changes, and la b o r  re q u ire m e n ts .

The system  o f  th e  model i s  e x p la in e d  in  F ig u re  1 -1 . The 185 p ro d u c ts  

s o ld  a re  l i s t e d  down th e  le f t - h a n d  s id e  as s e l le r s ,  and each row o f  th e  

ta b le  shows th e  d is t r ib u t io n  o f  s a le s  o f  a p ro d u c t among b u ye rs . On th e  

l e f t  s id e  o f  th e  heavy v e r t i c a l  l i n e  is  th e  in te rm e d ia te  use (A - 

m a t r ix ) , w h i le  on th e  r ig h t  o f  t h is  l i n e  a re  th e  f i n a l  demand components 

w h ich  a ls o  e q ua l to  Gross N a tio n a l P rod uc t (GNP). The m a tr ic e s  (B - ,  C -, 

and G -m a tr ix )  are  used to  d is t r ib u te  th e  d i f f e r e n t  k in d s  o f  f i n a l  demand
m

c a te g o r ie s  to  th e  185 p ro d u c in g  s e c to rs  o f  th e  model. Hence, th e  c o e f­

f i c ie n t s  m entioned be low  r e fe r  n o t o n ly  to  th e  A -m a tr ix  b u t a ls o  to  th e  

th re e  m a tr ic e s  used f o r  d is t r ib u t io n .

T h e *s o lu t io n  to  th e  model i s  foynd  in  fo u r  s te p s :  (1 ) P ro je c t io n s  

o f  f i n a l  demand components; (2 )  P re d ic t io n s  o f  c o e f f ic ie n t  changes;

(3 ) C a lc u la t io n s  o f  c o n s is te n t dom estic  p ro d u c tio n ; and (4 ) C a lc u la t io n s  o f  

la b o r  p r o d u c t iv i t y  and employment. The fo re c a s t in g  o f  f i n a l  demand beg ins 

by p r o je c t in g  th e  le v e l  o f  fu tu re  fe d e r a l ,  s t a te ,  and lo c a l  government 

e x p e n d itu re s  w h ich  a re  in  p a r t  exogenous to  th e  m odel. W h ile  s ta te  and lo c a l
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governm ent e xp e n d itu re s  a re  p re d ic te d  v ia  re g re s s io n  e q u a tio n s , h i s t o r i c a l  

t re n d s ,  developm ents in  th e  m i l i t a r y  s i t u a t io n ,  and th e  dom estic  p o l ic y  o f  

government are  th e  b a s ic  in fo rm a t io n  used to  make th e  fe d e ra l e x p e n d itu re  

p r o je c t io n s .

A l l  re m a in in g  f i n a l  demand components— consum ption, in v e s tm e n t, e x p o rts  

and Im p o r ts ,  and in v e n to ry  changes-—are p re d ic te d  w ith  re g re s s io n  eq ua tion s  

in  th e  INFORUM m odel. The fin a l-d e m a n d  eq u a tio n s  are  e s tim a te d  f o r  th e  p e r io d  

1947-1971 and re q u ire d  a number o f  d i f f e r e n t  e s t im a tin g  te c h n iq u e s . Because 

th e  fo re c a s ts  o f  th e  model depend so h e a v i ly  on th e  p r e d ic t iv e  pe rfo rm ance o f  

the se  fin a l-d e m a n d  e q ua tion s  (o v e r 90 p e rc e n t o f  f i n a l  demand is  p re d ic te d  

by th e m ), th e  model b u ild e rs  as w e l l  as i t s  use rs  need to  know th e  b e h a v io r 

and f o r e c a s t in g A i l i t y  o f  each in d iv id u a l  re g re s s io n  e q u a tio n .

The fo re c a s ts  depend no t o n ly  on adequate p r e d ic t io n s  o f  f i n a l  demand, 

b u t a ls o  on th e  c o r re c t  fo re c a s t  o f  th e  1 -0  c o e f f ic ie n ts .  The model uses 

th e re fo re  a te ch n iq u e  to  accoun t f o r  c o e f f ic ie n t  changes induced  by techno­

lo g ic a l  change, p r ic e - in d u c e d  s u b s t i t u t io n ,  changes in  t a s te ,  and o th e r  

economic e f f e c t s .  The fo re c a s t  o f  1 -0  c o e f f ic ie n ts  a ls o  re q u ire s  te s t in g ,  

f o r  th e  s iz e  o f  o u tp u t e r r o r  w h ich  may r e s u l t  from  t h is  p rocedure  needs to  

be known.

The e v a lu a t io n  o f •th e  1NF0RUM model w i l l  be c a r r ie d  o u t by s im u la t in g  

fo re c a s ts  f o r  a p a s t p e r io d  o f  y e a rs . T ha t i s ,  a l l  s to c h a s t ic  e q u a tio n s  

o f  th e  model are e s tim a te d  from  1947 th ro u g h , s a y , 1966 and w i th  the se  

e q u a tio n s  we s im u la te  fo re c a s ts  f o r  th e  known p e r io d  between 1967 and 

1971 .1

- 3 -

For some eq ua tion s  ( c o e f f ic ie n t  change and in v e n to ry )  th e  t im e  s e r ie s  
d a ta  s ta r te d  in  1958 and 1960, re s p e c t iv e ly .  C onsequen tly , th e  eq ua tion s  
were e s tim a te d  th rou gh  1971 and th e  s im u la t io n  o f  these two ite m s  ove rlapped  
th e  re g re s s io n  p e r io d .
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The fo l lo w in g  I s  then  a b r i e f  in t r o d u c t io n  to  th e  e q u a tio n s  w h ich  

were used in  the  INFORUM model a t th e  o u ts e t o f  t h is  s tu d y . Because each 

e q u a tio n  is  te s te d  by s im u la t io n ,  a number o f  a l te r a t io n s  and r e s p e c i f i ­

c a t io n s  o f  e q u a tio n s  to o k  p la c e  in  th e  p rocess o f  t h is  s tu d y . For consump­

t io n  and employment a d d it io n a l e q u a tio n s  a re  te s te d .

A. Consumption F unc tions

(1 -1 )  Ci t  » a^ +  a2Y£ +  a3Pi t  +  a ^ t  +  * 5^ ^ ;  i  “  1 , 2 , . . .  , 185.

Here C.j_t  s tands f o r  p e rs o n a l consum ption e x p e n d itu re s  p e r  c a p ita  o f  the  

i - 2- good in  y e a r t ,  Yt  i s  th e  d is p o s a b le  income p e r c a p ita ,  and P i t  r e fe r s  

to  th e  r e la t iv e  p r ic e  o f  th e  i ^  good. I n  th e  s ta n d a rd  e q u a tio n , th e  

income c o e f f ic ie n t  (a.?) stems from  a c ro s s -s e c t io n  s tu d y ,^  w h ile  th e  re ­

m a in in g  c o e f f ic ie n ts  a re  d e r iv e d  from  tim e  s e r ie s  a n a ly s is .  F u rthe rm o re , 

w ith  th e  re c e n t d e c lin e  in  th e  p o p u la t io n  grow th  r a te ,  th e  p ro p o r t io n  o f  

th e  p o p u la t io n  in  s p e c i f ic  age groups i s  chang ing . To accoun t f o r  th e

*-The reason f o r  p r e fe r r in g  a c ro s s -s e c t io n  income e l a s t i c i t y  equa­
t io n  is  e x p la in e d  by Almon ( 1 ) ,  pp . 27 -53 . F u rth e rm o re , a d is c u s s io n  
o f  th e  pros and cons o f  t h is  method is  g ive n  by Laughhunn(35).



s t r u c t u r a l  change we have made an ad jus tm en t f o r  age. P r io r  to  t h is  te s t  

o v e r 60 p e rce n t o f  th e  eq u a tio n s  used th e  "a g e -a d ju s te d  p o p u la t io n " .  The 

s e le c t io n  was based on th e  m o s t-v a r ia n c e -e x p la in e d  c r i t e r i o n . .  The sim u­

la t io n  is  expected to  de te rm ine  th e  im portance  o f  th e  ag ing  p o p u la t io n  

prob lem  in  e x p la in in g  consum ption e x p e n d itu re s .

B. Inves tm en t E quations 

( 1- 2) I .  “  b . +  I  b , (-i-*-— i - J -------- i * £ - i
■jnl J 0 .

^ a • • • »  ®0 .

In  t h is  n e o -c la s s ic a l s to c k  ad jus tm en t e q u a tio n , w h ich  is  d e r iv e d  from  th e
1

s ta n d a rd  C E S -p roduction  fu n c t io n ,  I ^ t  denotes t o t a l  Inve s tm e n t o f  th e  i —  

s e c to r  in  y e a r t ,  Q^t  i s  the  o u tp u t o f  th a t  s e c to r ,  r i t  is  th e  c o s t o f  cap­

i t a l  w h ile  and Ki t  r e fe r  to  rep lacem en t in v e s tm e n t, e l a s t i c i t y  o f  

s u b s t i t u t io n  o f  c a p i ta l  f o r  la b o r ,  and c a p ita l  s to c k ,  r e s p e c t iv e ly .  H ie 

a c tu a l c a lc u la t io n s  o f  th e  r e n ta l  ra te  stem  from  th e  w ork  o f  Thomas Mayor*" 

who in  tu rn  drew h e a v i ly  on th e  in ve s tm e n t b e h a v io r th e o ry  deve loped by

-5 -

_  ff f i i E E d ____I i * £ = i ) *
1 r i , t - j

^Mayor (39)»  PP. 26 -36 .
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H a ll  and Jorgenson.^" A com plete d e r iv a t io n  o f  th e  above e q u a tio n  w i th  

an e x p la n a t io n  o f  th e  o p e ra t io n a l exp e rience  and th e  e s t im a tio n  te c h n iq u e  

used to  f in d  th e  c a p i t a l  s to c k  o f  a p a r t i c u la r  in d u s tr y  i s  g iv e n  in  

C hapter V I I I .

C. C o n s tru c tio n  E quations

There is  no s in g le  u n ifo rm  eq ua tion  th a t  cou ld  be used to  e s tim a te  

a l l  c o n s tru c t io n  s e c to rs .  C onsequently , we shew o n ly  th e  e q u a tio n  f o r  

r e s id e n t ia l  h o u s in g , w h i le ,  o f  cou rse , th e  o th e r  27 e q ua tion s  a re  a ls o  

s to c h a s t ic a l ly  e s tim a te d  and re q u ire  te s t in g .

(1 -3 ) Srfc -  A (cxCt  + c 2Dt - 1  + 03^ !  -  Hr # t - 1 )

where Sr t  denotes th e  r e s id e n t ia l  c o n s tru c t io n  pe r househo ld in  y e a r  t .
0

Ct  s tands f o r  t o t a l  p e rso n a l consum ption e x p e n d itu re s  (p ro xy  f o r  permanent 

in com e ), Dt  i s  th e  in te r e s t  ra te  d i f f e r e n t i a l  between s h o r t- te rm  and lo n g ­

te rm  ra te s  (p ro xy  f o r  c r e d i t  a v a i l a b i l i t y ) ,  Trfc i s  th e  r a t io  o f  re n t  o ve r

c o s t fy>x hous ing  (p ro xy  f o r  b u i ld e r 's  p r o f i t  e x p e c ta t io n s ) ,  Hr t  I s  th e
2

s to c k  o f  r e s id e n t ia l  hous ing  and X is  th e  ad ju s tm e n t r a te .

^ H a ll and Jorgenson (2 7 ) ,  pp. 391-414.

^The com ple te  c o n s tru c t io n  s e c to r  o f  th e  model i s  d iscusse d  by  
H o rw itz  (2 9 ) .
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D. Im p o rt and E x p o rt E quations

(1 -4 ) M± t -  [m^ +  m2(Ql t  +  M± t -  E± t> 1 "  1# 2 V *  * * * 185 *

(1 -5 ) ^  - ' ( e i +  e2Ql f t _1)*P j3 ; i  -  1 . 2 , 185.

1.1.
Here and deno te m erchandise im p o rts  and e x p o rts  o f  th e  i —  good 

in  y e a r t ,  r e s p e c t iv e ly .  The la s t  te rm  o f  each e q u a tio n  i s  th e  r e la t iv e  

p r ic e  le v e l  ( fo re ig n  p r ic e .o v e r  dom estic  p r ic e  o f  th e  1—  good ). Hence, 

m^ and a re  th e  re s p e c t iv e  p r ic e  e l a s t i c i t i e s . ^

E. In v e n to ry  E qua tions

( I -6 a )  Vl t  » v 1 +  v 2Q^t  +  v 3(Q*t  “  ^ i , t - l ^ »  1 "  1 » 2 * * * * *  185 ’

( I - 6b) Vl t  °  v 1 +  v 2 (Q*t  -  Q ^ t - i )  +  v 3Vi> t . 1 J 1 - 1 ,  2 , . . . ,  185.

^F or a f u l l  d is c u s s io n  on th e  tre a tm e n t o f  e x p o rts  and im p o rts  i n  an 
In p u t-o u tp u t  m odel, see B u c k le r and Almon (1 3 ) .



I n  these  two e q u a tio n s , i s  th e  s to c k  o f  in v e n to ry  and QJ s tan ds  

fo r  t o t a l  dom estic  s u p p ly  o f  th e  i —  good.^- D om estic s u p p ly  re fe r s  he re  

to  t o t a l  do m e s tic  o u tp u t p lu s  im p o rts  (e x c lu d in g  in v e n to ry  change and 

d ia g o n a l u s e ). Both eq u a tio n s  make use o f  th e  a c c e le ra to r  p r in c ip le  

and have in  a d d it io n  an e x p e c ta t io n  o r  h a b i t  fo rm a tio n  te rm .

F. L o g is t ic  Growth Curve E qu a tio n  f o r  C o e f f ic ie n t  Changes

(1 -7 )  a t
1 -  Ae” ^ c^

In  t h is  e q u a tio n  a^ is  th e  c o e f f i c ie n t  In  y e a r t ,  c i s  th e  assym ptote 

o f  th e  l o g i s t i c  grow th c u rv e , A i s  a c o n s ta n t o f  in te g r a t io n  and b is  

th e  (c o n s ta n t)  r a t i o  o f  th e  p e rce n t change to  th e  gap between a^ and 

c . 2 The c o e f f i c ie n t  change may a p p ly  to  a s in g le  c o e f f i c ie n t  o r  may be

^ A c tu a lly  th e  INFORUM model used th e  fo l lo w in g  e q u a tio n  b e fo re  th e  
s t a r t  o f  th e  s im u la t io n  s tu d y :

Vl t  -  0 .6  (V iQ it  -  V i ^ )  +

B u t, f o r  th e  e x p la n a t io n  o f  th e  s o lu t io n  p ro ce d u re , i t  was d e s ira b le  to  
in tro d u c e  th e  new ly s e le c te d  e q ua tion s  a t  t h is  e a r ly  s ta g e .

2
For a com ple te  e x p la n a t io n  o f  l o g i s t i c  grow th curve  f i t t i n g  and th e  

m a the m atica l d e r iv a t io n  o f  th e  above e q u a tio n , see ( 4  ) .
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used as a u n ifo rm  change a c ro s s -th e -ro w . I t  nay ap p ly  to  th e  in te rm e d ia te  

use c o e f f i c ie n ts ,  th e  A -m a tr ix ,  as w e l l  as to  th e  c o e f f ic ie n ts  o f  th e  

equipm ent s a le s  ( B ) c o n s t r u c t io n  s a le s  (C) t and government s a le s  (G) 

m a tr ic e s . For a number o f  c o e f f ic ie n ts  more d e t a i l  in fo rm a t io n  i s  a v a i l ­

a b le  and con seq ue n tly  th e y  a re  s u b je c t  to  more in d iv id u a l  tre a tm e n t.  The 

c o e f f ic ie n t  change p rocedure  w i l l  a ls o  be te s te d  by th e  s im u la t io n .

G. Labor P r o d u c t iv i ty  E quations

( I - 7 a )  ln ( L / Q ) ^  » d1 +  d2t  +  d3 (lnQ l t  -  t _ i ) »  1 "  2 » • • •»  90.

( I - 7 b )  ln ( L /Q ) l t  -  dx +  d ^  +  d3 (ln Q i t  -  l n Q ^ . j ) ; 1 - 1 ,  2 . . . . ,  90.

I n  these  eq u a tio n s  L ^ t  is  th e  employment (a d ju s te d  f o r  .changes in  average

w ork week) o f  th e  i-^— in d u s tr y .  Hence, th e  dependent v a r ia b le  re p re s e n ts  th e

change in  employment p e r u n i t  o f  o u tp u t .  A^t  r e fe rs  to  th e  average in s t a l -

tHla t io n  d a te  o f  t o t a l  p h y s ic a l c a p i ta l  s to c k  in  use by th e  i —  in d u s tr y .

Both types  o f  th e  e q u a tio n  were used in  th e  model a t  th e  o u ts e t  o f  t h is  s tu d y . 

The v a r ia b le  A i s  in tro d u c e d  In s te a d  o f  ju s t  t im e  to  accoun t f o r  any g a in  

i n  p r o d u c t iv i t y  w h ich  may r e s u l t  from  new ly In s ta l le d  c a p i t a l  equipm ent. When 

based on th e  re g re s s io n  f i t ,  b o th  e q ua tion s  were e q u a lly  p re fe r re d  by the  

m odel. The s im u la t io n  shou ld  shed seme more l i g h t  on th e  adequacy o f  th e  

two e q u a tio n s .
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l l .  Government

Here th e  model I d e n t i f ie s  th e  fo l lo w in g  n in e  I n d iv id u a l  e x p e n d itu re  

components:

(1 ) E xpe nd itu re s  by th e  Commodity C re d it  C o rp o ra tio n  (CCC)

(a )  Net g a in  o r  lo s s  from  d i r e c t  p r ic e  su p p o rt programs (CCCGL)

(b ) Change in  s to c k  o f  in v e n to ry  and n e t loans  o u ts ta n d in g  (CCCDV)

(2 ) E xp e n d itu re s  by  th e  N a tio n a l A e ro n a u tic a l and Space A d m in is tra t io n  

(NASA)

(3 ) O ther fe d e ra l non-de fense  e x p e n d itu re s  (OFDN)

(4 ) Spending by th e  A tom ic Energy Commission (AEC)

(5 ) The Departm ent o f  Defense (DOD)

( 6 ) - ( 9 )  S ta te  and lo c a l  e xp e n d itu re s  on e d u c a tio n  (EDUC), on h e a lth ,  

w e lfa re ,  and s a n ita t io n  (HWS), on s a fe ty  (SAFE), and on a l l  

o th e r  (GEN).

In  s h o r t ,  th e  s im u la t io n  w i l l  e v a lu a te  th e  consum ption eq u a tio n s  

used to  p r e d ic t  p e rs o n a l consum ption e x p e n d itu re s  o f  each o f  133 PCS 

item s  I d e n t i f ie d  by th e  185 p ro d u c ts ; th e  in ve s tm e n t e q ua tion s  used to  

p r e d ic t  th e  purchase o f  c a p i ta l  equipm ent by 90 in ves tm en t s e c to rs ;  th e  

c o n s tru c t io n  e q u a tio n s  used to  p r e d ic t  e x p e n d itu re s  on s t ru c tu re s  by 

28 c o n s tru c t io n  ty p e s ; e x p o rt and im p o rt e q u a tio n s  used to  p r e d ic t  n o t 

o n ly  th e  le v e l  o f  im p o rts  and e x p o rts  f o r  each o f  the  185 s e c to rs ,  b u t 

a ls o  In  th e  aggregate  th e  ba lance  o f  payments on c u r re n t  a cco un ts ; 

th e  in v e n to ry  e q u a tio n s  used to  fo re c a s t changes in  th e  s to c k  o f  m ater­

ia l s  h e ld  o f  each o f  th e  185 p ro d u c ts ; th e  c o e f f i c ie n t  change te c h n iq u e ; 

and f i n a l l y ,  th e  p r o d u c t iv i t y  e q ua tion s  used to  p r e d ic t  employment p e r 

u n i t  o f  o u tp u t o f  a l l  90 inves tm en t s e c to rs .  Government e x p e n d itu re s , 

however, w i l l  rem a in  exogenous to  th e  model s im u la t io n .
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I .  S o lu t io n  p rocedure  o f  th e  INFORUM Model

The com ple te  model s im u la t io n  w i l l  c e n te r  around th e  fo l lo w in g  1 -0  

e q u a tio n  w h ich  must be s o lv e d  f o r  each o f  th e  185 o u tp u ts :

185 90 28 9
C M )  Ql t  -  +  U y . l j ,  +  +

<Ei t  -  Ml t > +  ° i t  +  AV± t ; 1 - 1 , 2 , . . . ,  185.

E qu a tio n  (1 -9 )  I s  g ra p h ic a l ly  e x p la in e d  in  F ig u re  1 -1 . A l l  v a r ia b le s  

shown In  t h is  e q u a tio n  (e xce p t o f  governm ent) a re  endogenous to  th e  s im u la t io n  

To I d e n t i f y  th e  I n d iv id u a l  e r r o r  com ponents, th e  s im u la t io n  t e s t  o f  th e  

above e q u a tio n  w i l l  proceed In  fo u r  s te p s : (a ) w i th  c o n s ta n t 1965 base 

y e a r c o e f f i c ie n t s ,  (b ) w i th  l o g i s t i c  c u rv e , e q u i-p ro p o r t io n a l changes 

across each ro w , (c )  w i th  c o m p le te ly  ba lanced  m a tr ic e s , and (d ) w i th  

co m p le te ly  ba lanced  m a tr ic e s  and f i n a l  demand c a lc u la te d  from  a c tu a l 

o u tp u t .  P o in t  (b ) re p re s e n ts  th e  a c tu a l fo re c a s t in g  m odel, and i t s  

t e s t  r e s u lts  a re  compared to  th e  b e h a v io r o f  th e  o th e r  th re e  s im u la t io n s .

Once f i n a l  demand is  known, o u tp u t o f  each s e c to r  can be de te rm ined  b y :

where q i s  a v e c to r  o f  o u tp u ts ,  f  i s  th e  v e c to r  o f  t o t a l  f i n a l  demand, 

and A i s  th e  in te rm e d ia te  demand c o e f f i c ie n t  m a t r ix .  However th e  s o lu ­

t io n  method used in  th e  INFORUM model i s  somewhat more co m p lic a te d  s in c e  

some o f  th e  f i n a l  demand components depend on c u r re n t  o u tp u t .  Conse­

q u e n t ly ,  in  th e  model th e se  components a re  de te rm ined  s im u lta n e o u s ly  w i th  

t o t a l  o u tp u t .  The components in  q u e s tio n  a re  c o n s tru c t io n  and equipm ent 

in v e s tm e n t, im p o r ts ,  and in v e n to ry  change. The fo l lo w in g  Is  a s h o r t
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d e s c r ip t io n  o f  th e  s o lu t io n  p ro ced u re .

A f i r s t  e s t im a te  o f  in ves tm en t demand i s  found by e x t ra p o la t in g  th e  

p re v io u s  y e a r 's  o u tp u t .  Then, w ith  th e  e s tim a te d  f i n a l  demand (exce p t 

o f  im p o rts  and in v e n to ry  change), th e  model de te rm ines th e  le v e l  o f  

dom estic  o u tp u t ,  im p o rts  and in v e n to ry  change s im u lta n e o u s ly .  In s te a d  

o f  em p loy ing th e  in v e rs e  m a tr ix  (as shown by th e  p re c e d in g  e q u a t io n ) ,  th e  

model uses, th e  S e id e l method f o r  th e  s o lu t io n  p ro c e d u re .*  There a re  a t  

le a s t  two reasons f o r  u s in g  t h is  m ethod: (1 ) S ince c o e f f i c ie n t  changes 

a re  in c o rp o ra te d  in  th e  fo re c a s t ,  an in v e rs e  m a t r ix  w ou ld  have to  be 

recomputed e ve ry  y e a r ;  and (2 ) The S e id e l process saves s to ra g e  space s in c e  

o n ly  n o n -ze ro  c o e f f ic ie n ts  need to  be  s to re d .

The S e id e l process i s  i t e r a t i v e ;  th a t  i s ,  w i th  each i t e r a t i o n  a new 

o u tp u t f o r  each in d u s tr y  i s  c a lc u la te d .  The new o u tp u t is  compared w ith  

th e  p re v io u s  o u tp u t and th e  process is  repea ted  u n t i l  th e  new o u tp u t 

converges to  th e  p re v io u s  o u tp u t .  The convergence p rocess i s  speeded up 

by u s in g  th e  s e c to rs  in  a t r ia n g u la r  o rd e r .  The model accom plishes t h is  

by e n te r in g  th e  s e c to rs  in  a de c re a s in g  o rd e r  o f  th e  r a t io  o f  f i n a l  demand 

to  o u tp u t .

The fo l lo w in g  a re  th e  e q ua tion s  to  be s o lv e d  s im u lta n e o u s ly  f o r  o u t­

p u ts .  A t th e  b e g in n in g  o f  th e  i t e r a t i o n  process Q in  e q u a tio n  ( I - 11) 

i s  th e  e x tra p o la te d  o u tp u t o f  th e  p re v io u s  y e a r .  I t  is  sub se q u e n tly  up­

dated as each i t e r a t i o n  p ro v id e s  a new e s tim a te  o f  o u tp u t and in te rm e d ia te  

demand. F in  e q u a tio n  (1 -1 2 ) r e fe rs  to  f i n a l  demand, exce p t f o r  in v e n to ry  

changes and im p o r ts ,  and

*F o r a com ple te d is c u s s io n  o f  th e  S e id e l method and p ro o f  o f  convergence, 
see Almon ( 2 ) ,  pp . 24 -25 .



The s o lu t io n  process  i s  s ta r te d  by c a lc u la t in g  X, th e  in te rm e d ia te  demand 

o f  o u tp u t (e x c lu d in g  d ia g o n a l use) by e q u a tio n  (1 -1 1 ) ,  N ext we can c a lc u ­

la te  th e  change in  In v e n to ry  by e q u a tio n  (1 -1 4 ) and s o lv e  e q u a tio n s  

(1 -1 2 ) and (1 -1 3 ) s im u lta n e o u s ly  f o r  o u tp u ts  and Im p o rts . As soon as 

t h is  p rocess is  com ple ted f o r  a l l ,  in d u s t r ie s  we r e c a lc u a lte  equipm ent 

and c o n s tru c t io n  Inve s tm e n t by making use o f  th e  new o u tp u ts . W ith  

th e  new f i n a l  demand th e  w ho le  s o lu t io n  p rocess is  re p e a te d . The model c u r­

r e n t ly  uses two to  th re e  la rg e  c y c le s  ( r e c a lc u la t in g  f i n a l  demand),  and f iv e  

to  te n  s m a ll c y c le s  (S e id e l)  to  converge to  s a t is fa c to r y  r e s u l t s .  A g ra p h ic a l 

e x p la n a t io n  o f  th e  com ple te INFORUM model w i th  s o lu t io n  p ro ced u re  i s  shown 

in  F ig u re  1 -2 .

The b a s ic  re q u ire m e n t f o r  th e  fo re c a s t  s im u la t io n  w i th  th e  model are 

th e  re g re s s io n  pa ram eters o f  a l l  s to c h a s t ic  e q u a tio n s , th e  In d iv id u a l  

f i n a l  demand components d e s c rib e d  above, and o u tp u ts  o f  each o f  th e  185 

s e c to rs  connected by c o n s is te n t  1 -0  c o e f f ic ie n ts  to  f i n a l  demand.

The n e x t c h a p te r p re s e n ts  th e re fo re  a d e s c r ip t io n  and sou rce  docum enta tion  

o f  th e  d a ta  used i n  m aking up th e  f i n a l  demand components and e x p la n a to ry  

v a r ia b le s  o f  th e  re g re s s io n s . In c lu d e d  i s  a ls o  a s h o r t  e x p la n a t io n  

o f  th e  RAS* b a la n c in g  method by w h ich  c o n s is te n t  1 -0  c o e f f ic ie n ts  

are  c a lc u la te d  once o u tp u ts , in p u ts , and f i n a l  demands a re  known.

T ha t i s ,  we used t h is  method to  d e r iv e  fro m  th e  1963 OBE m a t r ix  (base y e a r 

m a tr ix )  a s e t  o f  c o n s is te n t  m a tr ic e s  f o r  each o f  th e  fo l lo w in g  yea rs  th rou gh  

1971. A b r i e f  summary o f  th e  b a la n c in g  r e s u l t s  i s  a ls o  p re sen te d  in  th e  

n e x t c h a p te r .
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^A good e x p la n a t io n  o f  th e  RAS b a la n c in g  method i s  g iven  by Bacharach 
( 9 ) .
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CHAPTER I I  

DATA SOURCE AND DOCUMENTATION

To make the se  fo re c a s ts  and to  e s tim a te  th e  la rg e  number o f  s to c h a s t ic  

eq ua tion s  one n a tu r a l ly  needs a w e a lth  o f  d a ta . Besides th e  ln p u t-o u tp u t  

t ra n s a c t io n  ta b le  and th e  c a p i t a l  s a le s  m a t r ix ,  w h ich  were o b ta in e d  from  th e  

Departm ent o f  Commerce f o r  1963, we had to  c o l le c t  a la rg e  number o f  d a ta  s e r ie s .  

Many o f  th e s e  s e r ie s  were n o t  r e a d i ly  a v a ila b le  from  p u b lis h e d  s o u rce s , and 

I t  to o k  n o t o n ly  ha rd  w ork b u t  sometimes necessa ry  Im p ro v is a t io n  to  o b ta in  th e  

re q u ire d  d a ta  a t  th e  p ro pe r le v e l  o f  d e t a i l . *  The fo l lo w in g  is  th e re fo re  a 

s h o r t  d e s c r ip t io n  o f  how th e  most im p o rta n t d a ta  s e r ie s  were o b ta in e d  o r  

c re a te d .

A. P e rso na l Consumption E xpend itu res  (PCE) by Type o f  P roduc t
*

There a re  ta b le s  o f  "P e rso n a l Consumption E xp e n d itu re  by Type o f  

P ro d u c t" i n  th e  N a t io n a l A ccounts ; b u t ,  though th e y  a re  based on produc­

t io n  s t a t i s t i c s  in  c e r ta in  "benchm ark'' y e a rs , they  r e ly  on le s s  f i r m  s o u rce s ,

*As e x p la in e d  above, th e  INFORUM Model I d e n t i f ie s  185 p ro d u c in g  
s e c to rs .  Hence th e  da ta  used in  the  model must be a v a ila b le  a t  le a s t  
a t  t h is  le v e l  o f  d is a g g re g a t io n . Appendix I l - a  o f  t h is  c h a p te r shows 
a com ple te l i s t i n g  o f  th e  s e c to r  breakdown w ith  in c lu d e d  S IC -codes.
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such as s a le s  o f  v a r io u s  type s  o f  s to re s ,  i n  o th e r  y e a rs . These s e r ie s  > 

may, th e re fo r e ,  creep r e la t iv e  to  p ro d u c tio n  s t a t i s t i c s .  M oreover, th e y  

group item s  from  many d i f f e r e n t  in d u s tr ie s  under a s in g le  head. The 

ra th e r  s p e c i f ic  c a te g o ry , "C h in a , g lassw a re , ta b le w a re  and u te n s i ls "  cove rs  

p ro du c ts  from  a t  le a s t  fo u r  o f  ou r in d u s t r ie s .  To use the se  c a te g o r ie s  

w ould o n ly  s h i f t  th e  problem  to  d e te rm in in g  th e  in d u s t r i a l  c o m p o s itio n  o f  

each o f  them. The assum ption th a t  th e  co m p o s itio n  had rem ained c o n s ta n t 

was in c o n s is te n t  w i th  s t a t i s t i c s  on p ro d u c t sh ipm e n ts . Because o f  th e  in ­

c o n s is te n c ie s ,  we dec ided  to  d is c a rd  th e  n a t io n a l accounts s e r ie s  and to  

use p ro d u c t sh ipm ents to  de te rm ine  th e  cou rse o f  s a le s  to  PCE b y  each in d u s t r y .

From th e  Departm ent o f  Commerce, we o b ta in e d  th e  amount o f  each

f i v e - d i g i t  p ro d u c t w h ich  i t  a l lo c a te d  to  PCE i n  th e  1963 in p u t-o u tp u t

ta b le . * - We then c o n s tru c te d  a c o n s is te n t t im e  s e r ie s  on 5 - d ig l t  p ro d u c t

shipm ents from  1958 to  1971, added im p o rts  and s u b tra c te d  e x p o rts  to  g e t
o

dom estic  u s e . N e x t, PCE as a f r a c t io n  o f  dom estic  use in  1963 was computed.

^ ' 'F i v e - d ig i t 1* re fe r s  to  th e  f i v e - d ig i t  le v e l  o f  d e t a i l  o f  th e  S tandard 
I n d u s t r ia l  C la s s i f ic a t io n .  There are  some 1100 f iv e ^ - d ig i t  p ro d u c ts . Un­
fo r tu n a te ly ,  the se  a l lo c a t io n s  in c lu d e d  r e t a i l - s a le s  taxes and o th e r  e x c is e  
ta x e s . Our PCE e s t im a te s , l i k e  thdbe in  th e  o f f i c i a l  in p u t-o u tp u t  t a b le ,  
a re  th e re fo re  in  th e  somewhat p e c u l ia r  u n i t  o f  "p ro d u c e r p r ic e s  p lu s  th e  
va lue  o f  e x c is e  ta x e s " .

2U.S . Departm ent o f  Commerce (66) *  The p u b lis h e d  da ta  a re  in c o n s is te n t  
as th e  SIC-code ( in  p a r t i c u la r  a t  th e  5 - d ig i t  le v e l)  has undergone changes 
s in c e  1958. For o n ly  a few s e c to rs ,  as shown in  th e  1967 Census o f  M a n u fa c tu re s , 
has th e  Census a ttem p ted  to  re v is e  th e  da ta  back to  1958. C onsequently , we had 
to  com p le te  t h is  r e v is io n .  F u rthe rm o re , we had c o n s is te n t e x p o r t and im p o rt 
s e r ie s  o n ly  a t  th e  1 8 5 -s e c to r le v e l .  W ith in  each s e c to r ,  these  e x p o rts  and 
im p o rts  w ere p ro - ra te d  to  th e  5 - d ig i t  le v e l  in  p ro p o r t io n  to  dom estic  sh ipm en ts . 
A l l  o f  t h is  5 - d ig i t  w o rk  is  d e sc rib e d  by Reim bold (4 7 ) .  '
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We then  assumed th a t  t h is  f r a c t io n  remained c o n s ta n t In  e a r l ie r  and l a t e r  

yea rs  and computed th e  im p lie d  PCE a t  th e  5 - d ig i t  le v e l .  The 5 - d ig i t  PCE 

was the n  aggregated to  th e  1 8 5 -s e c to r le v e l .

F or most p ro d u c ts , th e  assum ption o f  a c o n s ta n t PCE p ro p o r t io n  is  

f a i r l y  r e a l i s t i c  a t  th e  5 - d ig i t  le v e l ,  as th e  fo l lo w in g  example i l l u s t r a t e s .

SIC Number P roduc t Name % A llo c a te d  to  PCE

24991 P ic tu re  & m ir r o r  fram es 85

24992 P a l le ts  and s k id s  0

The f i r s t  o f  th e s e  ite m s , P ic tu re  fram es, I s  a consumer good and w i l l  a l ­

ways be purchased c h ie f ly  by consumers. The second, P a l le ts  and s k id s ,  

i s  v i r t u a l l y  n e ve r purchased by consumers. A t th e  5 - d ig i t  le v e l ,  th e re fo re ,  

th e  PCE sha re  w i l l  be f a i r l y  co n s ta n t f o r  each o f  them. But b o th  p ro d u c ts  

a re  in  th e  same 4 *^ d ig it  p ro d u c t c la s s ,  2499. The PCE share  o f  th e  4 - d ig i t  

p ro d u c t w i l l  s h i f t  i f  th e  p ro d u c t m ix  s h i f t s .  The assum ption o f  co n s ta n t 

PCE shares is  th e re fo re  much sounder a t  th e  f i v e - d i g i t  tha n  a t  th e  fo u r -  

d i g i t  le v e l .  We had to  abandon th e  constan t-P C E -share  assum ption and ju s t  

use o u r ju dg m en t, however, f o r  some p ro d u c ts . For in s ta n c e :

(1 ) S m all arm s, f o r  th e y  a re  n o t d iv id e d  between m i l i t a r y  

and c i v i l i a n  a t  th e  5 - d ig i t  le v e l ;  th e  V ie tnam  War 

p la ye d  havoc w i th  th e  PCE sh a re .

(2 ) C a rp e ts , once p r in c ip a l ly  PCE ite m s , have found new 

m arkets as in ve s tm e n t and c o n s tru c t io n  goods.

(3 ) Household F u rn i tu re ,  w h ich  has found in c re a s in g  use 

in  o f f ic e s .
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To e s tim a te  consum ption spend ing  p r i o r  to  1958 by th e  same m ethod' 

re q u ire d ,  to  p u t i t  p la in ly ,  more w ork  th a n  i t  was w o r th ,  f o r  th e  change 

in  th e  SIC numbers in  th a t  y e a r a f fe c te d  a g re a t many 5 - d ig i t  numbers. 

M oreove r, as we s h a l l  see , e a r ly  yea rs  c a r ry  le s s  w e ig h t than re c e n t yea rs  

in  d e te rm in in g  th e  fo re c a s t .  We th e re fo re  to o k  a s h o r tc u t .  A t th e  185- 

s e c to r  le v e l ,  we reg ressed  PCE on t o t a l  s e c to r  o u tp u t o v e r th e  yea rs  

1958-1970. We then  used the se  e q u a tio n s  to  "b a c k c a s t"  PCE fro m  1957 to  

1947, ye a rs  f o r  w h ich  we had e s tim a te s  o f  o u tp u t ,  b u t n o t PCE.

The 5 - d ig i t  approach cou ld  be used, o f  co u rse , o n ly  on m anufactured 

com m od ities . An e n t i r e ly  s im i la r  approach was a p p lie d  to  the  few  a g r i­

c u l t u r a l  com m od ities , such as eggs w h ich  s e l l  d i r e c t ly  to  th e  consumer, 

and to  r e t a i l  d e l iv e r ie s  o f  c o a l.  For th e  s e rv ic e  s e c to rs ,  we used th e  

PCE ta b le s  o f  th e  n a t io n a l accounts in  c o n s ta n t d o l la r s  and a ta b le  o f  th e  

p e rc e n ta g e .d is t r ib u t io n  o f  each ca te g o ry  among th e  in p u t-o u tp u t  in d u s t r ie s ,  

bo th  k in d ly  g iven  to  us in  f u l l  d e t a i l  by th e  Commerce D epartm ent. In  th e  

s e rv ic e  s e c to rs ,  th e re  i s  v e ry  l i t t l e  p rob lem  in  go in g  from  th e  n a t io n a l 

accounts c a te g o r ie s  to  ou r s e c to rs .

B . t  P roduce r D urab le  Equipment E xpe nd itu re s

The INFORUM model id e n t i f i e s  b o th  th e  p ro du ce r d u ra b le  equipm ent 

e x p e n d itu re s  (PDE) by typ e  o f  p ro d u c t as w e l l  as in ve s tm e n t e x p e n d itu re s  

by p u rc h a s in g  in d u s t r ie s .  A ltho ug h  th e re  a re  185 p ro d u c in g  s e c to rs ,  la c k  

o f  d a ta  l im i t s  th e  model to  o n ly  90 in v e s t in g  In d u s t r ie s — aggregates o f  th e
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185. The th e o ry  o f  th e  Investm ent e q ua tion s  re q u ire s  th a t  th e y  p re d ic t

equipm ent e x p e n d itu re s  by  In d u s try .  To tra n s fo rm  these  e x p e n d itu re s  In to

purchases by k in d  o f  p ro d u c t (PDE), we make use o f  th e  c a p i ta l  c o e f f ic ie n t

m a tr ix  (See F ig u re  1 -2 ) .

The da ta  s e r ie s  on PDE by p ro d u c t i s  d e r iv e d  in  e x a c t ly  th e  same way

we ob ta ined , th e  d a ta  on PCE from  th e  5 - d ig l t  p ro d u c t shipm ents.^* We need

e x p la in  th e re fo re  o n ly  th e  in ves tm en t d a ta  by p u rc h a s e r. A g a in , f o r

th e  m an u fa c tu rin g  s e c to rs ,  da ta  is  r e a d i ly  a v a ila b le  a t th e  4 - d ig i t  le v e l

2( a t  le a s t  fo r  th e  postw ar p e r io d ) .  But to  b u i ld  up c a p i t a l  s to c k  we 

needed more d a ta . C onsequently , we used th e  n a t io n a l account s e r ie s  on 

PDE to  extend th e  Inves tm en t d a ta  back to  1927. T h is  e a r l i e r ,  

somewhat q u e s tio n a b le  s e r ie s  i s  used o n ly  in  th e  c a lc u la t io n s  o f  c a p i ta l  

s to c k ,  w h ile  th e  Inve s tm e n t fu n c tio n s  a re  e s tim a te d  w ith  th e  genuine d a ta  

s t a r t in g  in  1947.

In  th e  fo l lo w in g  d a ta  docum entation I t  denotes th e  gross equipm ent 

in ve s tm e n t in  y e a r t  In  c u r re n t  p r ic e s .  NPEt  denotes th e  New P la n t  and 

Equipment f ig u r e  f o r  th e  a p p ro p r ia te  in d u s try  in  th e  BEA-SEC in ves tm en t
3

s u rv e y . We a ls o  use t c  to  denote th e  c lo s e s t  economic census y e a r p re ­

ce d in g  yea r t ;  In  th e  census yea rs  t c  °  t .  The census yea rs  

a re  1947, 1954, 1958, 1963, and 1967. In  1965, f o r  exam ple, t c  « 1963.

^For a com ple te d e s c r ip t io n ,  see (4 7 ) .

2U .S . Departm ent o f  Commerce (5 7 ) .

U .S . Departm ent o f  Commerce, Bureau o f  Economic A n a ly s is  (6 2 ) .
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1 . A g r ic u ltu r e

I,. = The sum o f  fa n s  spend ing on m otor v e h ic le s  and on o th e r  

m ach inery and equipm ent.

S ource: Farm Income S itu a t io n ,  U .S. Departm ent o f  A g r ic u ltu r e .

2 . M in in g  (e xce p t o i l  and gas)

L e t I fcc = Equipment in ves tm en t in  th e  m e ta l m in in g , a n th r a c i te ,  

b itu m in o u s  and non -m e ta l in d u s tr ie s  in  y e a r t c .

S ource: Census o f  M in e ra l In d u s tr ie s

I t  ■ I fc *(NPEt  in  M in ing )/(N P E tc  in  M in in g )

3. O i l  and Gas E x tra c t io n

I t c  “  in ve s tm e n t by o i l  and gas e x t r a c t io n

S ource : Census, o f  M in e ra l In d u s tr ie s

Xj. =■ sh ipm ents o f  o i l f i e l d  m ach inery

S ource: Census and Annual Survey o f  M anufactures

I t  -  I t c

4 . C o n s tru c tio n

The un pu b lish e d  NPE s e r ie s  f o r  c o n s tru c t io n  i s ,  b e g in n in g  I n  1963, 

1 .7 0 , 1 .9 3 , 2 .0 2 , 2 .0 6 , 1 .9 5 , 2 .1 8 , 2 .6 9 , 2 .4 0 , 2 .47P . E a rH e r  yea rs  

were o b ta in e d  by m oving th e  1963 f ig u r e  b$ck by th e  o u tp u t o f  SIC 3531, 

C o n s tru c tio n  M a c h in e ^ .  A l l  o f  NPE was taken  to  be equ ipm ent.
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5 .-7 9 .  M a n u fa c tu rin g

These a re  taken d i r e c t ly  from  the Census and Annual Survey 

o f  M anu fac tu res .

80. R a ilro a d s

The most com prehensive f ig u r e  i s  o b ta in e d  from  th e  fo rm u la  

I t  » NPEt  (R a ilro a d )  -  St  (R a ilro a d )

where St  i s  c o n s tru c t io n  from  T ab le  1 o f  th e  U .S . Departm ent o f 

Commerce, Bureau o f  the  Census, C o n s tru c tio n  R e p o rts , "V a lu e  o f  

New C o n s tru c tio n s  Put in to  P la ce11, 1946-1963 (R ev ised ) and 1958- 

1970. (See a ls o  M on th ly  Supplem ents. )  The C o n s tru c tio n  expend i­

tu re s  o f  te lephone  and te le g ra p h , e le c t r ic  u t i l i t y  and gas u t i l i t y ,  

used b e lo w , a re  from  the  same ta b le .

81. T ru c k in g
0

From T ra n s p o rt S t a t is t ic s  o f  the  U .S .. P a r t  7, T ab les 9 and 12, 

one o b ta in s  th e  f ig u r e  f o r  Revenue F re ig h t  equipm ent a c q u ire d  by 

C lass I  Common C a r r ie rs  o f  G eneral F re ig h t  (CICCGF). Besides these 

c a r r ie r s , th e r  a re  "O th e r Common C a r r ie r s " , "C o n tra c t C a r r ie r s " , 

and "C lass  I I  C a rr ie rs  Engaged in  L o c a l S e rv ic e " .  The d e p re c ia t io n  

on t h e i r  asse ts  t o ta ls  about h a l f  o f  the  d e p re c ia t io n  on the  asse ts  

o f the  CICCGF. In  a d d it io n  to  f r e ig h t  equ ipm en t, the  c a r r ie r s  buy 

shop equ ipm ent, .o f f ic e  equ ipm ent, and m isce lla ne ous  equ ipm en t, t o t a l *  

in g ,  a c co rd in g  to  d e p re d a t io n ,  6ome 15 p e rc e n t o f  f r e ig h t  equipm ent.



23-

We ta k e ,  th e re fo re ,  1 .725 » (1 .5 0  x  1 .1 5 ) tim es f r e ig h t  equipm ent 

a c q u ire d  by CICCGF as o u r es tim a te s  f o r  I  f o r  t h is  s e c to r .

82. M isce lla ne ous  T ra n s p o r ta t io n

T h is  s e c to r  in c lu d e s  m a in ly  w a te r t r a n s p o r ta t io n ,  busses , t a x is ,  

and o i l -  p ip e lin e s  and t r a v e l  ag en ts . The "O th e r t r a n s p o r ta t io n "  

ite m  in  NP&E in c lu d e s  t h is  s e c to r  p lu s  s e c to r  81. As a rough e s t i ­

m ate , we assume th a t  25 p e rc e n t o f  NPE is  c o n s tru c t io n ,  so we s e t  

I t  = .74NPEt  (O th e r t r a n s p o r ta t io n )  "  *8 1 , t

83 . A i r l in e s

I t  -  NPEt  ( A i r l in e s )

84. Trade

The 1963 f ig u r e  $3757 m i l l io n  is  moved by th e  in d e x  o f  s e rv ic e  

in d u s tr y  m ach in e ry , SIC 3580.

85. Communication

I t  » NPEt  (Com m unication) -  St  (Telephone & T e le g ra ph )

86. F inance and S e rv ice

T h is  is  a re s id u a l s e c to r  found by s u b t ra c t in g  a l l  o th e r  

s e c to rs  from  t o t a l  PDE.
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87. E le c t r ic  U t i l i t y

I  « NPE ( E le c t r ic  U t i l i t y )  -  S ( E le c t r ic  U t i l i t y )  
t  t  t

88. Gas and O ther U t i l i t y

*» NPEt  (Gas and O ther U t i l i t y )  -  (Gas U t i l i t y )

89 . P e rso na l A u tom ob ile

The Departm ent o f  Commerce a l lo c a te d  15 p e rce n t o f  au tom ob iles  

s o ld  to  in d iv id u a ls  to  PDE on th e  grounds th a t  the se  cars  a re  used 

by salesmen and o th e rs  in  t h e i r  b u s in e s s . We c o n tin u e  t h is  p ra c ­

t ic e  i n  th e  f u tu r e ,  so th a t  t h is  PDE ite m  is  d r iv e n  by th e  PCE equa­

t io n  f o r  a u to m o b ile s .

90. Computer R en ta l,

T h is  ite m  re p re s e n ts  le ase d  com puters w h ich  do n o t show up in  

th e  in ve s tm e n t e x p e n d itu re s  o f  th e  u s in g  e s ta b lis h m e n t, n o r in  th a t  

o f  th e  m a n u fa c tu r in g  e s ta b lis h m e n t. I t  is  d e fin e d  as 88 .7  p e rc e n t 

o f  th e  excess o f  p ro d u c tio n  o v e r e x p o rts  o f  g e n e ra l purpose d i g i t a l  

com puters. C u rre n t d a ta  on p ro d u c tio n  o f  the se  dev ices  can be found 

in  EDP In d u s try  R e p o rts , b u t th e  v a lu e  found th e re  is  about tw ic e  

th a t  in  th e  Census o f  M anu fac tu res . For 1967, th e  Census g ive s  $1905 

m i l l io n  w h ile  EDP g ive s  $3900 m i l l io n . ^  We have to  a d ju s t  EDP da ta  

to  th e  Census le v e l .
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C. C a lc u la t io n  o f  In v e n to ry  by P ro d u c t*

Our o b je c t  I s  to  f in d  a v e c to r  v  o f  in v e n to r ie s  by p ro d u c t h e ld .

B u t most d a ta  i s  on a v e c to r  h o f  in v e n to r ie s  by h o ld e r .  Some in fo rm a ­

t io n ,  how ever, i s  d i r e c t ly  on some elem ents o f  v .  To b r in g  b o th  sources 

to g e th e r ,  we c re a te  a m a tr ix  V in  w h ich  th e  e n try  in  th e  i ~  row and 

column i s  th e  in v e n to ry  o f  p ro d u c t 1 h e ld  by h o ld e r  j . The f i r s t  

s te p  i s  to  o b ta in  a m a t r ix ,  say B , such th a t  each elem ent b ^ j  shows 

th e  sha re  o f  p ro d u c t i  in  a d o l la r 's  w o rth  o f  in v e n to ry  h e ld  by h o ld e r  

j .  Then u s in g  o u r known v e c to r  o f  y e a r-e n d  s to cks  by h o ld e r ,  say h ,  

we c a lc u la te  a f i r s t  e s tim a te  o f  V as

V » Bh

A '
where h i s  a d ia g o n a l m a tr ix  w i th  th e  e lem ents o f  h on th e  d ia g o n a l.

There a re  147 s e c to rs  o f  th e  model w h ich  produce goods th a t  can be 

k e p t i n  in v e n to ry .  Thus, th e  V -m a tr ix  has 147 row s. In  th e  h -v e c to r  

we have t r ie d  to  d is t in g u is h  as many k in d s  o f  bu s in ess  as p o s s ib le ,  f o r  

th e  k in d  o f  bu s in ess  f e l l s  a l o t  about th e  types  o f  p ro d u c ts  h e ld .  T ab le

I I - l  shews th e  349 elem ents c u r r e n t ly  in  h ,  a lon g  w ith  th e  d a ta  sou rce  

f o r  each.

*T h is  method was developed by H o rw itz  (3 0 ) .



Tab le  I I - I s  
Source Date o f  In v e n to ry  by B o lde r

C um ulative Nunber
Wugfeer o f  Columns o f  Columns H o lde r Source o f  Data

1 1 Farm ing: C o t to n . . . . .  "The BalaneeSheet o f  the  Farming
S e c to r" , A g r ic u ltu re  In fo rm a tio n  
B u l le t in . USDA

2 1 G r a in s . . . . .  "

3 1 T o b a c c o .... n

4 1 V egetab les,
o th e r  c ro p s . .  "

7 3 D a iry in g , P o u lt ry ,
and Eggs, M eat, 
o th e r  l iv e s to c k
p ro d u c ts ......... "L iv e s to c k  and P o u lt ry  In v e n to ry ,

Jan. 1 " ,  USDA Crop R epo rting  
Board, LvGnl (67)

13 88 H in in g  ( I n d .  pe tro leum )
and C o n s tru c tio n .........  BEA w orkshee ts, IRS Corporate

Tax Returns (Most re c e n t year 
es tim a ted  from  tre n d )

140 125 M anufactures) ( f in is h e d
and in -p ro ce ss  goods). .  Census Bureau: Annual Survey o f  

Manufactures

265 125 M anufactures) (m a te r ia ls
and s u p p l ie s ) . . . . .  "

266 1 Consumers o f  s te e l m i l l  •
shapes (M a nu fa c tu re s ).. Census Bureau: C urren t In d u s t r ia l  . 

Report M33-3

267 1 Consumers o f  b rass  m i l l
shapes (M a n u fa c tu re s )... "

268 2 E le c t r ic  U t i l i t i e s
(Copper W ire & C o a l)..C IR  M33-K, and Survey o f  C urren t 

Business

326 58 W holesale Trade .........  Census Bureau: C urren t Business
R eport. M onthly Wholesale Trade 
R eport, Dec. Issu e , and accompanying 
unpublished data

347 21 R e ta il  Trade.........  Census Bureau: C urren t Business
R eport. Annual R e ta il Trade R eport. 
BR-13

349 2 Trade and T ra n s p o rta t io n
( m a r g in s ) . . . . .  BEA, 1958 In p u t-O u tp u t Study
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1 . P rod uc ing  S ec to rs

Each o f  th e  f i r s t  140 columns o f  B has one 1 .0  and 0 's  e lsew here—  

f o r  we can s im p ly  a s s ig n  in v e n to r ie s  o f  f in is h e d  goods and goods i n  

process d i r e c t l y  to  th e  p ro d u c in g  in d u s t r ie s .  In v e n to r ie s  o f  m a te r ia ls  

( th e  n e x t 125 colum ns) a re  assumed to  be composed o f  " s to c k p i le "  goods 

h e ld  in  p ro p o r t io n  to  t h e i r  use as in p u ts .  These p ro p o r t io n s  a re  de­

r iv e d  from  th e  A -m a tr ix  o f  in p u t  c o e f f i c ie n ts .  (See d is c u s s io n  b e lo w .)

For s te e l  and copper in v e n to r ie s ,  a d d i t io n a l d e t a i l  i s  a v a i la b le .  C u rre n t 

I n d u s t r ia l  R eport (C IR) M33-3 g iv e s ,  f o r  s t e e l ,  a t o t a l  tonnage f o r  

h o ld in g s  o f  a l l  m a n u fa c tu r in g  consumers. T h is  tonnage, m u l t ip l ie d  by a 

com posite p r ic e  found i n  th e  Survey o f  C u rre n t B u s in e s s , g ive s  a c o n t ro l 

t o t a l  f o r  th e  s te e l  row in  th e  V -m a tr ix .  The CIR p u b l ic a t io n  a ls o  

assumes th a t  80 p e rc e n t o f  th e  s to cks  h e ld  by s te e l  w h o le s a le rs  c o n s is t  

o f  s te e l  a lo n e ; t h is  sum is  p la ce d  d i r e c t ly  in t o  th e  V -m a tr ix .  D e ta i l  

co n ce rn in g  b ra ss  m i l l  shapes is  g ive n  i n  CIR M33-K. S u b to ta ls  o f  h o ld in g s  

b y  c e r ta in  tw o - d ig i t  SIC groups and e l e c t r i c  u t i l i t i e s  a re  g iv e n , and 

th e re  is  a breakdown by shape f o r  th e  t o t a l .  By u s in g  t h is  d a ta  and rough 

w e ig h te d  averages o f  th e  a p p ro p r ia te  BLS w h o le sa le  p r ic e s  f o r  w ir e  and 

m i l l  shapes, s e v e ra l c o n t ro l s u b to ta ls  were o b ta in e d  on groups o f  s e c to rs  

w i th in  th e  copper row o f  th e  B -m a tr ix .  The p r ic e s  used f o r  e s tim a te s  

such as t h is  a re  th e  average o f  th e  December and th e  fo l lo w in g  January 

p r ic e s ;  t h is  average i s  BEA's method o f  a p p ro x im a tin g  ye a r-e n d  p r ic e s .
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In v e n to r le s  o f  copper w ire  and c o a l h e ld  by e le c t r i c  u t i l i t i e s  

are  a ls o  re p o r te d ;  th e  c o a l In v e n to r ie s , in  th e  Survey o f  C u rre n t 

B u s in e ss ; th e  co p p e r, In  C1R M -33-K. The copper w ire  da ta  cove r o n ly  

In v e s to r-o w n e d  f i r m s ,  w h ich  account f o r  75 p e rc e n t o f  a l l  power s a le s  

to  u l t im a te  consum ers, so an e s tim a te  o f  th e  t o t a l  copper w ire  In v e n to r ie s  

o f  u t i l i t i e s  was o b ta in e d  by b r in g in g  t h is  r a t io  up to  100 p e rc e n t.

These known v a lu e s  are  in s e r te d  in to  th e  V -m a tr ix .  The s te e l  

o r  copper row ( o r  p a r t  o f  i t *  in  th e  case o f  copper) i s  then  a d ju s te d  

p ro p o r t io n a te ly  (e x c lu d in g  th e  known row e le m e n t) .

2 . W holesa le and R e ta i l  T rade

A lm ost as much In v e n to ry  i s  h e ld  in  th e  t ra d e  s e c to rs  as in  mant*- 

f a c tu r in g ,  b u t  th e  d a ta  a re  much more s c a rc e . We t r y  to  id e n t i f y  as 

many k in d s  o f  bu s in ess  as are p e rm it te d  by th e  a v a i l a b i l i t y  o f  annual 

d a ta . There a re  p re s e n t ly  79 k in d s ,  58 in  w h o le sa le  t ra d e ,  and 21 In  

r e t a i ls

The l i s t  o f  w h o le sa le  k in d s  o f  bu s in ess  comes from  th e  1963 Census 

o f  B u s in e ss . Annual in v e n to ry  da ta  a re  n o t c a r r ie d  in  q u ite  t h is  much 

d e t a i l  i n  th e  M on th ly  W holesa le Trade R e p o rt, b u t Census has s u p p lie d  

us w ith  a s e t  o f  un pu b lish e d  s t a t i s t i c s .  M erchant w h o le s a le rs , in d e ­

pendent t ra d e rs  who h o ld  t i t l e  to  th e  goods they  s e l l ,  a re  th e  o n ly  

p a r t  o f  w h o le s a le  t ra d e  f o r  w h ich  annua l da ta  i s  p u b lis h e d . They accoun t 

f o r  about 75 p e rc e n t o f  a l l  w h o le sa le  In v e n to r ie s .  N onpub lished annual



annua l d a ta  f o r  o th e r  w h o le s a le rs , such as m a n u fa c tu re rs ' s a le s  branches 

and assem blers o f  fa rm  p ro d u c ts , were o b ta in e d  from  BEA w o rkshe e ts . These 

were e s tim a te d  by BEA, u s in g  d e t a i l  in fo rm a t io n  from  the  1963 Census o f  

B u s in e ss .. No annua l da ta  i s  s e p a ra te ly  a v a ila b le  f o r  p e tro le u m  b u lk  

s ta t io n s  and te rm in a ls ,  a lth o u g h  in  Business Census y e a rs , we see th a t  

th e y  a re  q u ite  im p o r ta n t.  Y e a r ly  in v e n to r ie s  were e s tim a te d  by u s in g  

changes in  p r ic e s  and in  t o t a l  p h y s ic a l s to c k s  (fo u n d  in  the  M in e ra ls  

Y ea rbo ok), the n  benchm arking back to  1963. R e ta i l  t ra d e ,  w ith  few er 

types o f  b u s in e s s , i s  e a s ie r  to  h a n d le , and th e  In v e n to ry  da ta  may 

s im p ly  be read o u t from  th e  Annual R e ta i l  T rade R e p o rt.

To c a lc u la te  th e  tra d e  p o r t io n  o f  th e  In v e n to ry  c o e f f ic ie n t  m a tr ix  

" B " ,  we w ould  l i k e  to  know th e  share o f  each p ro d u c t in  th e  t o t a l  in r- 

v e n to ry .  On those  shares th e re  i s  no d a ta  a t  a l l .  There i s ,  how ever, 

d a ta  on s a le s  by "p ro d u c t l i n e " .  Even t h is  In fo rm a tio n  i s  a v a ila b le  

o n ly  i n  census y e a rs ,  so i n  th e  in te r im  we assume th a t  i n  any one k in d  

o f  b u s in ess  th e re  i s  a c o n s ta n t r a t io  o f  th e  s a le s  o f  any p ro d tjp t to  

th e  t o t a l  s a le s .  For any non-census y e a r ,  a l l  we need do is  m u l t ip ly  

though by a v e c to r  o f  t o t a l  s a le s . The d e r iv a t io n  o f  these  s a le s  sh a re s , 

how ever, i s  n o t an easy ta s k ,  s in c e  th e  commodity l in e s  in  tra d e  a re  no t 

a t a l l  com parable to  th e  SIC o r  to  o u r own s e c to r in g .  M oreover, th e  

225 w h o le sa le  l in e s  are n o t even com parable to  th e  173 i n  r e t a i l  t ra d e .  

Thus, i t  was necessary to  ana lyze  the  c o n te n t o f  each l i n e  and a s s ig n  

a l l  o r  p a r t  o f  i t  to  one o f  th e  139 in p u t-o u tp u t  s e c to rs .  I f  a l i n e  had 

to  be b roken  up , th e  p ro d u c t shipm ents from  th e  1963 Census o f  M anufactures 

were used f o r  fo rm in g  r a t io s .
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30-

As f o r  th e  In v e n to ry  c a lc u la t io n  I t s e l f ,  i t  was unreasonab le  to  ap p ly  

th e  same ln v e n to ry -s a le s  r a t io  f o r  eve ry  p ro d u c t h e ld  i n  a c e r ta in  b u s in e s s . 

T hus, th e  b a s ic  assum ption  was th a t  th e  t ra d e  ln v e n to ry -s a le s  r a t io  o f  

p ro d u c t 1 i n  k in d -o f-b u s ln e s s  j  ( r ^ j )  -*-s p r o p o r t io n a l to  th a t  o f  f in is h e d  

p ro d u c t 1 i n  m a n u fa c tu r in g  in d u s tr y  i ^ ® ) .  The c o n s ta n t o f  p r o p o r t io n a l i t y  

i s  th e  te rm  th a t  fo rc e s  th e  t o t a l  f ig u re s  to  add c o r r e c t ly :

t  r ? * j  

( I M )  =
i  i j

where V j i s  th e  in v e n to ry  t o t a l  f o r  b u s in ess  j  and S ^j i s  th e  s a le s  o f  i  

i n  bu s in ess  j .  A f te r  a lg e b ra ic  m a n ip u la tio n  we see th a t

V i j  r i j 3 i J
( I X - 2 )  B . .  =  --- --------------- J — - ~

v 3

where » ^ i j ^ i j *  Hence, to  e s tim a te  in v e n to r ie s  by p ro d u c t in  t ra d e ,

we need o n ly  to  u t i l i z e  th e  s a le s  by  p ro d u c t ( fro m  above) and th e  shipm ents 

f o r  each in p u t-o u tp u t  in d u s t r y ,  i n  a d d it io n  to  th e  in v e n to ry  d a ta  I t s e l f .

3 , In v e n to ry  V a lu a tio n  A d justm en t (IV A )

In  o rd e r  to  o b ta in  c o n s is te n t  s t a t i s t i c s  f o r  th e  n a t io n a l a cco un ts ,



BEA a d ju s ts  in v e n to ry  changes f o r  d if fe re n c e s  between book v a lu e  (as 

re p o r te d )  and c u r re n t  rep lacem en t c o s t (w h ich  i s  d e s ire d ) .  The c a lc u ­

la t i o n  i s  com plex and depends upon knowledge o f  re p o rte d  a c co u n tin g  

p r a c t ic e s ,  b u t b a s ic a l ly  i t  i s  ju s t  a p r ic e  a d ju s tm e n t. S ince we know 

th e  in v e n to r ie s  h e ld  by p ro d u c t and th e  a c tu a l IVA f o r  t ra d e  and manu­

fa c tu r in g  in  th e  base y e a r ,  we can use th e  in p u t-o u tp u t  d e f la to r s  to  

e s tim a te  IVA by in p u t-o u tp u t  s e c to r .  L a s t y e a r 's  in v e n to r ie s  by 

p ro d u c t a re  p u t in to  c u r re n t  p r ic e s  and then  a d ju s te d  p ro p o r t io n a te ly  

to  th e  c o r re c t  t o t a l ,  i n  such a way th a t  a l l  e n t r ie s ,  p o s i t iv e  and 

n e g a tiv e ,  move i n  th e  same d i r e c t io n .

I d e a l ly ,  y e a r-e n d  p r ic e s  sho u ld  be used f o r  t h is  c a lc u la t io n ,  b u t 

we used annua l averages because they  were r e a d i ly  a v a ila b le  to  u s . A 

s p e c ia l p rob lem  occu rs  i n  a g r ic u l t u r e , f o r  w h ich  th e re  i s  no IVA e n try  

i n  th e  n a t io n a l a cco un ts . T h is  absence i s  due to  th e  p ra c t ic e  o f  com- 

p u t in g  a g r ic u l t u r a l  in v e n to ry  change as th e  change in  q u a n t i ty  va lu e d  

a t  an average p r ic e ,  r a th e r  tha n  th e  u s u a l s u b t ra c t io n  o f  two c u r r e n t -  

d o l la r  f ig u r e s .  F o r c o n s is te n c y , how ever, we have a ls o  a p p lie d  an 

IV A -typ e  ad ju s tm e n t to  th e  a g r ic u l t u r a l  s e c to rs ,  ( 1 - 8 ) .

4 . T ra d e , T ra n s p o r ta t io n ,  and In su ra n ce  M arg ins

I n  th e  in p u t-o u tp u t  model i t  is  necessa ry  to  have a l l  ite m s  r e f le c t  

p ro d u c e r 's  p r ic e s  r a th e r  than  p u rc h a s e r 's  p r ic e s .  T h e re fo re , a t  th e  

r e t a i l  le v e l ,  we must s t r i p  o f f  th e  w h o le s a le  tra d e  m arg ins f o r  each 

p ro d u c t h e ld .  These m arg ins f o r  t r a n s p o r ta t io n  and w h o le sa le  tra d e  has

-3 1 -



remained co n s ta n t s in c e  1963 (based on a v a ila b le  BEA d a ta ) .  R e ta i l  

tra d e  s to c k s  were then  a d ju s te d  to  p ro du ce r p r ic e s  u s in g  these  r a t io s ,  

and th e  m atg ins p lace d  in to  th e  t r a n s p o r ta t io n  and tra d e  rows (Manu­

fa c tu re s ' f in is h e d  goods are n o t a d ju s te d  upward f o r  m a n u fac tu re s ' 

p r o f i t s ,  f o r  the se  p r o f i t s  a re  n o t a c tu a l ly  re a liz e d  u n t i l  a f t e r  th e  

good is  s o ld ) .  Insu rance  m arg ins are  s m a ll and were n e g le c te d  th e re fo re .

D. Gross D om estic O utputs

The f u l l  s t a t i s t i c a l  base f o r  com puting th e  o u tp u t o f  an in d u s tr y  as 

done by th e  Departm ent o f  Commerce Is  a v a ila b le  o n ly  in  economic census 

y e a rs , 1958, 1963, 1967. We have to  be c o n te n t w ith  a s im p le r  s e r ie s  

w hich can be e a s i ly  c a lc u la te d  each y e a r . The sources o f  the se  a re  

de sc rib e d  in  T ab le  I I - 2 .  Each in d u s tr y 's  1963 o u tp u t from  th e  government in p u t -  

o u tp u t ta b le  has been moved fo rw a rd  and backward by th e  s e r ie s  d e sc rib e d  h e re .

In  th e  ta b le  SAUS,SCB, and GPO are a b re v ia t io n s  f o r  S t a t i s t i c a l  A b s tra c t  o f  

th e  U .S . . Survey o f  C u rre n t B us ine ss , and Gross P roduct O r ig in a t in g .

In  th e  a g r ic u l t u r a l  s e c to rs ,  th e  d e f in i t i o n  o f  o u tp u t sh o u ld  be p ro ­

d u c t io n ,  n o t m a rk e tin g . However, th e  b a s ic  sou rce  f o r  these  s e c to rs  

is  farm  m a rk e tin g s . P ro d u c tio n  may be s ig n i f i c a n t ly  la r g e r  than  m a rke tin g  

when, - fo r  exam ple, a fa rm e r ra is e s  p a r t  o f  th e  feed f o r  h is  l i v e s to c k .

For c ro p s , we have a d ju s te d  th e  m a rke tin g  s t a t i s t i c s  to  in c lu d e  o th e r  

p ro d u c t io n .^
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For G ra ins (5 ) and O ther crops ( 7 ) ,  p ro d u c tio n  th a t  was n o t m arketed 
was e s tim a te d  by ta k in g  th e  d i f fe re n c e  between Farm v a lu e  (SAUS 72 -T .1010 , 
" P r in c ip a l  Crops -  Acreage, P ro d u c tio n , V a lue” ) and M arke ting s  o f  p r in c ip a l  
crops (SAUS 72 -T .9 90 , "Farm M arke tings by  P r ic e  Support S ta tu s " ) .  C om , 
w hea t, sorghum s, oa ts  * and b a r le y  were used to  a d ju s t  g ra in s ;  hay was used 
t o  a d ju s t O ther c ro p s .
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TABLE I I - 2 :  SOURCE LISTING OF OUTPUT INFORMATION 

No. S e c to r C u rren t D o lla r  O utput Source

1 . D a iry  p ro d u c ts  SAUS 72 T .991 -  D a iry  P roducts

2 . P o u lt r y  and eggs SAUS 72 T .991 -  Eggs, B r o i le r s ,  
T u rke ys , and o th e r  p o u lt r y

l

3 . L iv e s to c k

4 . C o tto n

SAUS 72 T .991 -  Hogs, C a t t le ,  
Sheep, W ool, O ther L iv e s to c k  
p ro d u c ts

SAUS 72 T .991 -  C o tton

D e f la to r  Source

W holesale P r ic e  
Ind ex  (WPI) -  
F lu id  M ilk

P r ic e s  re c e iv e d  by fa rm ers  
in  Survey o f  C u rre n t 

B usiness (SCB) -  P o u lt r y  
and eggs

WPI -  L iv e s to c k

P r ic e s  re c e iv e d  by fan ners  
C o tton

5 . G ra ins

6 . Tobacco

7 . O the r crops

SAUS 72 T .991 -  Food g ra in s ,  
feed  g ra in s

SAUS 72 T .991 -  Tobacco

SAUS 72 T .991 -  O i l  b e a r in g  
c ro p s , V e g e ta b le s , F r u its  and 
tre e  n u ts ,  O ther crops

8. F o re s try  and F ish e ry  -  Value o f  ca tc h  SAUS 
f is h e r y  p ro d u c ts  72 -T .1061 , "F is h e r ie s  -  Q u a n tity  

and Value o f  C atch" .
F o re s try  -  Cost o f  Stumpage

10. A g r ic u l t u r a l  
s e rv ic e s

GPO -  A g r ic u l t u r a l  s e rv ic e s ,  
f o r e s t r y ,  f is h e r ie s

WPI -  L iv e s to c k

P ric e s  re c e iv e d  by fan ners  - 
Tobacco

WPI -  F r u its  and veg e ta b le s  
f re s h  and d r ie d

U npub lished  -  Bureau o f  
Economic A n a ly s is  (BEA) 
Gross P rod uc t O r ig in a t in g  
(GPO) A g r. S e rv ic e s , 
f o r e s t r y ,  f is h e r ie s

GPO

Cost o f  stumpage (C .S .)  f o r  any y e a r t  i s  e s tim a te d  by 

(C .S . ) t  « (C .S ./C .M .) t c  *  (C .M .)t

Where C.M. s tan ds  f o r  c o s t o f  m a te r ia ls  and t c  re fe rs  to  th e  most re c e n t census y e a r .  
The Census o f  M anufactures and Annual Survey o f  M anufactures p ro d u c t c o s t o f  stumpage 
a n d /o r m a te r ia ls  f o r  th e  lum ber s e c to rs  -  S tandard I n d u s t r ia l  C la s s i f ic a t io n  (S IC ) 
2411, 2421, 2426, 2429 -  a re  th e  d a ta  so u rce .
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TABLE I I - 2 :  (C o n t 'd )

11. I ro n  o re SAUS 72 T .1083, "M in e ra l P ro d u c tio n "  
Value

12. Copper o re

SAUS 72 T.1083 -  I ro n  o re

SAUS 72 T .1083 -  Copper o re

13. O ther n o n fe rro u s  SAUS 72 T .1083 -  T o ta l m e ta ls ,
m e ta ls  le s s  I r o n  o re  and le s s  Copper o re

14. Coal m in in g SAUS 72 T .1083 -  B itum inous  and 
l i g n i t e ,  Pa. a n th ra c ite

15. Crude p e tro le u m  SAUS 72 T.1083 -  T o ta l m in e ra l
fu e ls  le s s  Coal.

SAUS 72 T .1 08 7 ,
"A verage P r ic e  o f  
S e le c te d  M in e ra l 
P ro d u c ts " -  I r o n  o re

SAUS 72 T .1087 -
Copper, e le c t r o l y t i c

M in e ra ls  Yearbook 1969 
T .3 0 , " In d e x  o f  

Average U n it  Mine 
Va lue o f  M in e ra ls  
Produced" -  N on fe rrous  
m etals*-

WPI -  Coal

WPI -  Crude pe tro le u m

16. Stone and c la y

17. Chem ical f e r t i ­
l i z e r  m in in g

18. New c o n s tru c t io n ^

19. M aintenance and 
r e p a ir
c o n s tru c t io n

SAUS 72 T.1083 -  T o ta l N on-m eta ls GPO -  SIC 14
le s s  chem ica l f e r t i l i z e r  m in in g

SAUS 72 T .1083 -  B a r i te ,  F lo u rs p o r ,  GPO -  SIC 14 
P otassium  s a l t s ,  B o ra te , Phosphate 
ro c k ,  Rock s a l t ,  S u l fu r

SCB ju l y  is s u e s i N a t io n a l Accounts SCB T .5 .3
T .5 .2 .  -  "Purchases o f  S tru c tu re s  by
Type

GPO GPO

*N on fe rrous  m e ta ls  p r ic e  in d e x  was a d ju s te d  to  exc lud e  coppe r.

The a p p ro p r ia te  o u tp u t f o r  new c o n s tru c t io n  i s  o b ta in e d  by m u l t ip ly in g  
s t ru c tu re s  by th e  new c o n s tru c t io n  m a t r ix .
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TABLE f  1 -2 : (C o n t 'd )

M a n u fa c tu rin g  (20 -150 )

151. R a ilro a d s

152. Busses and lo c a l
t r a n s i t

153. T ru c k in g

154. W ater

155. A i r l in e s

156. P ip e lin e s

157. T ra n s p o r ta t io n
s e rv ic e s

158. Telephone and
te le g ra p h

159. Radio and TV 
b ro a d c a s tin g

160. E le c t r i c i t y

SAUS 72 T .872 "O p e ra tin g  by Type 
o f  T ra n s p o rt"

SAUS 72 T .8 7 2 -R a ilro a d s

SAUS 72 T .8 72 -M o to r c a r r ie r s  
o f  passengers

SAUS 72 T .8 72 -M o to r c a r r ie r s  
o f  p ro p e r ty

SAUS 72 T .8 7 2 -W a te rlin e s

SAUS 72 T .872-D om estic  schedu led 
a i r  c a r r ie r s

SAUS 72 T .8 7 2 -P ip e lin e s

GPO-SIC 47

SAUS 72 T . 793, "Te lephone and 
T e legraph  Systems" -  O p e ra tin g  
revenues, dom estic  te le p h o n e s , 
and T o ta l

GPO-SIC 40 

PCE-Sector 152

GPO-SIC 42

GPO-SIC 44 

PCE-Sector 155

GPO-SIC 46 

GPO-SIC 47

GPO-Telephone and 
T e legraph

SAUS 72 T .8 0 0 , "C om m ercial B roadcas t GPO-Radio and TV 
S ta t io n s ,  Number and Revenues" -  
T o ta l revenues

SAUS 72 T .8 2 5 , " E le c t r ic  U t i l i t i e s  -  Consumer P r ic e  In d e x  
Balance Sheet and Income Account o f  (CPI) E le c t r i c i t y  
P riva te ly -O w n e d  Companies" -  E le c t r ic  
o p e ra tin g  revenues

The v a lu e  o f  p ro d u c t shipm ents by 4 - d ig i t  SIC are  th e  sources f o r  m a n u fa c tu rin g  
o u tp u ts . T h is  d a ta , from  th e  Annual Survey o f  M a n u fa c tu re s , becomes a v a ila b le  w ith  
about a tw o -y e a r la g .  The d e f la to r s  f o r  4 - d ig i t  sh ipm ents are  unpub lished  d a ta  
s u p p lie d  by BEA. *

The t o t a l  o u tp u t in c lu d e s ,  bes ides  the  p ro d u c e r 's  va lu e  o f  p ro d u c ts  s h ip p e d , 
th e  e x c is e  and r e t a i l  s a le s  taxes  on those p ro d u c ts , p lu s  th e  v a lu e  o f  c o n tra c t  
s e rv ic e s ,  p lu s  th e  in c re a s e  in  f in is h e d  p ro d u c t in v e n to r ie s .
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161. N a tu ra l gas

162. W ater and sewer 
s e rv ic e s

163. W holesa le tra d e

164. R e ta i l  tra d e

165. Banking

166. Insu rance

167. O wner-occupied 
hous ing

168. Real E s ta te

SAUS 72 T .8 3 5 , "Gas U t i l i t y  
Industry-Sum m ary" -  Revenues

SAUS 72 T .6 57 , "Summary o f  
S ta te  and L o ca l Government 
F inances" -  W ater supp ly  revenue

GPO

GPO

FDIC Annual R e p o rt, T ab le  113, 
Commercial bank n o n - in te re s t  
incom e; +  T .2 .5 .  SCB, "S e rv ic e s  
Rendered W ith o u t Payment From 
F in a n c ia l In te rm e d ia r ie s " .

SCB J u ly  issu e s  T .1 .1 2 ,  "N a t io n a l 
Income by In d u s try "

SCB J u ly  issu e s  T .2 .5 ,  "P e rs o n a l 
Consumption E x p e n d itu re s " +  .75 
x  R e n ta l va lue  o f  Farm D w e llin g s .

SCB T .1 .1 2 , Income +  SCB T .6 .9 ,  
C a p ita l Consumption A llow ances

CPI-Gas

C P I-R e s id e n tia l 
w a te r and sewer 
s e rv ic e s

GPO

GPO

PCE (P e rso n a l 
consum ption expend i­
tu re s )  -  s e c to r  165

P C E -sector 166

SCB T . 26

P C E -secto r 168

169. H o te ls  and
T r a i le r  C ourts

170. P e rso na l and
R e pa ir S e rv ices

173. Auto R epa ir

174. Movies and 
Amusements

175. M ed ica l S e rv ice s

^■The o u tp u t o f  tra d e  is  tra d e  m argins o n ly .  The e n t r ie s  in  the tra d e  rows 
show the  tra d e  m arg ins on a l l  item s bought by a p a r t i c u la r  in d u s tr y  o r  type  o f  
f i n a l  demand.

^O utputs f o r  th e  fo l lo w in g  s e rv ic e  s e c to rs  a re  d e r iv e d  by add ing  an e s tim a te  
o f  in te rm e d ia te  use to  pe rso n a l consum ption e x p e n d itu re s . The e s tim a te s  o f  in t e r ­
m edia te use are  d e r iv e d  by m u lt ip ly in g  o u tp u ts  f o r  a l l  o th e r  s e c to rs  by the  1969 
A -m a tr ix  c o e f f ic ie n ts  f o r  the  s e rv ic e  s e c to rs .  PCE d e f la to r s  were used to  co n v e rt 
s e r ie s  to  1969 c o n s ta n t d o l la r s .
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TABLE I I - 2 ( C o n t 'd )

176. P r iv a te  Schools 
and N o n -P ro f i t  
O rg a n iz a tio n s

171. Business S e rv ice s  SCB, T .1 .1 2  M lsc bus iness  s e rv ic e s  PCE-Sector 171
+  Lega l s e rv ic e s  +  M isc . P ro fe s s io n a l 
s e rv ic e s .

172. A d v e r t is in g  SAUS 72 T .1259, " A d v e r t is in g  -  GPO-SIC 73
E stim a te d  E x p e n d itu re s "

177. P os t O f f ic e  SAPS 72 T .7 8 6 , "U .S . P o s ta l S e rv ic e  PCE-Sector 177
-  Summary", T o ta l Revenues

178. F e d e ra l Government
E n te rp rise s^-

180. O the r S ta te  and
L o c a l E n te rp r is e s

182. B usiness T ra v e l
(Dummy)

183. O f f ic e  S u p p lie s
(Dummy)

184. U n im po rtan t In d u s tr ie s
(Dummy)

m

185. Computer R e n ta l^

lO u tp u ts  f o r  these  s e c to rs  are  o b ta in e d  in  th e  same manner as th e  s e rv ic e  
s e c to rs ;  i . e . ,  u s in g  in te r in d u s ty ry  c o e f f ic ie n ts  to  e s tim a te  in te rm e d ia te  f lo w s . 
S e c to r 179 is  n o t  d e fin e d  and s e c to rs  181, n o n -c o m p e tit iv e  im p o r ts ,  has no o u tp u t .  
The com puter r e n ta l  in d u s tr y  in  th e  M aryland model has o n ly  one in p u t  (S e c to r 
114-Computers and re la te d  m ach inery) and i t s  s a le s  a re  the  v a lu e  o f  r e n ta ls  to  
o th e r  in d u s tr ie s  and f i n a l  demand. Our s tu d y  o f  com puter demand e s tim a te d  a s im p le  
e q u a tio n  r e la t in g  com puter shipm ents and r e n ta l  v a lu e :

St  -  2 .2 2 (R t  -  .87Rt - 1 )

The o u tp u t s e r ie s  p r io r  to  1966 i s  sca le d  by a m on th ly  r e n ta l  v a lu e  in d e x  re p o r te d  
by Chew in  "T e c h n o lo g ic a l Change and Demand f o r  C om puters", ( Am erican Economic 
Review , D ec.19 67 ). Subsequent o u tp u ts  have been c a lc u la te d  by tu rn in g  the  above 
e q u a tio n  around and s o lv in g  f o r  Rt ; th e  sh ipm ents d a ta  comes from  EDP R e p o rts . The 
d e f la t o r  used i s  th e  4 - d ig i t  d e f la to r  f o r  e le c t r o n ic  com puting equ ipm ent.



E. Labor Force S t a t is t ic s  and Employment

U n fo r tu n a te ly ,  th e re  i s  no s in g le  s e t o f  s t a t i s t i c s  on employment by 

in d u s tr y  in  w h ich  the  in d u s tr y  employment adds up to  the  t o t a l  employment 

re p o r te d  in  th e  la b o r  fo rc e  s t a t i s t i c s .  I d e a l ly ,  we w ould l i k e  to  have, 

f o r  each in d u s tr y ,  a l l  em ployees, a l l  s e lf-e m p lo y e d , and a l l  unpa id  fa m ily  

w o rk e rs , f o r  a l l  these a re  counted as "em ployed" in  the  la b o r  fo r c e .  But 

we have to  s e t t le  f o r  le s s  and to  use d i f f e r e n t  sou rces f o r  d i f f e r e n t  

in d u s t r ie s .  The sources a re  th re e :

(1 ) Employment and E arn ings and M on th ly  R eport on th e  Labor Force 

(U .S . Departm ent o f  L a b o r) . The la b o r  fo rc e  ta b le  shows t o t a l  employment 

in  a g r ic u l t u r e . T h is  t o t a l  i s  e x a c t ly  what we are  lo o k in g  f o r ,  because i t  

f i t s  p e r fe c t ly  w ith  the  la b o r  fo rc e  e s tim a te s .

(2 ) N a tio n a l Income A ccoun ts , Tables 6 .3 ,  6 .4 ,  and 6 .6  (J u ly  issu e s

o f  the  Survey o f  C u rre n t B u s in e s s ). T h is  source p e rm its  us to  in c lu d e  s e l f -  

em ployed. I t  i s  th e re fo re  used where se lf-e m p lo ym en t is  im p o r ta n t,  nam ely, 

c o n s tru c t io n ,  t r a n s p o r ta t io n ,  com m unication , t ra d e , and a l l  o f  the  s e rv ic e  

in d u s tr ie s  ( a g r ic u l t u r a l  s e rv ic e s ,  fo r e s t r y  and f is h e r y  in c lu d e d  in  employ­

ment s e c to r  1 ) .  I t  i s  a ls o  the  most con ven ien t sou rce  f o r  government 

e n te rp r is e s  and the  government in d u s tr y .  I t  does n o t p ro v id e  s u f f i c ie n t  

in d u s try  d e t a i l  in  M an u fa c tu rin g  and does n o t p e rm it ad justm ents  f o r  the  

le n g th  o f  th e  work week in  p r o d u c t iv i t y  c a lc u la t io n s .  By d e f in i t i o n ,

T ab le  6 . 6 , "Number o f  persons engaged in  p ro d u c tio n  by in d u s t r y " ,  i s  d e r iv e d  

from  T ab le  6 .4 ,  "Nuriber o f  f u l l - t im e  e q u iv a le n t employees by in d u s t r y " ,  by 

add ing e s tim a te s  o f  se lf-e m p lo ym en t by in d u s tr y .  T h e re fo re , we s u b tra c t  the  

f ig u re s  in  T ab le  6 .4  from  those in  Table 6 .6  to  e s tim a te  the number o f  s e l f -  

employed by in d u s t r y .  To t h is  e s t im a te , we add th e  f ig u re s  in  T ab le  6 .3 ,
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" Average number o f  f u l l - t im e  and p a r t- t im e  employees by in d u s t r y " .  The 

reason f o r  c o u n tin g  th e  p a r t - t im e  employees on th e  same b a s is  as f u l l ­

t im e  employees i s  th a t  th e y  a re  so counted in  th e  la b o r  fo rc e  s t a t i s t i c s .

(3 ) The same document used f o r  sou rce  1 a ls o  p ro v id e s ,  in  th e  

E s ta b lis h m e n t D a ta s e c t io n ,  th e  most d e ta ile d  in fo rm a t io n  by In d u s try .

I t  was th e re fo re  used f o r  a l l  o f  th e  m a n u fa c tu r in g  in d u s t r ie s .  A u s e fu l 

h i s t o r i c a l  c o m p ila t io n  i s  found in  Employment and E a rn in g  S t a t is t ic s  f o r  

th e  U n ite d  S ta te s ,  1909-1967 (U .S . Departm ent o f  L a b o r: O cto be r, 1967).

(We p u t employment f o r  SIC 138 under th e  P e tro leum  E x t ra c t io n  in d u s tr y  

r a th e r  th a n  unde r th e  C o n s tru c tio n  In d u s try  as s p e c if ie d  by  th e  s e c to r in g  

p la n  o f  th e  1 -0  t a b le . )

The t o t a l  employment from  th e se  sources f o r  th e  yea rs  1960, 1965-1971 

a re  shown in  th e  l i n e  "T o ta l Jobs i n  M odel" in  th e  a tta c h e d  Labor Balance 

ta b le .  Below t h is  l i n e  appears th e  number o f  persons employed as re p o rte d  

i n  th e  la b o r  fo rc e  s t a t i s t i c s  (more c o r r e c t ly ,  t h is  l i n e  shows t o t a l  c i v i l i a n  

employment p lu s  m i l i t a r y  employment d e r iv e d  from  sou rce  2 ) .  N o tic e  th a t  th e  

t o t a l  jo b s  exceed th e  t o t a l  em ployed. The reason n a tu r a l ly  l i e s  in  th e  f a c t  

th a t  many pe op le  h o ld  more th a n  one jo b .  In  th e  la b o r  fo r c e ,  th e y  are 

counted as one employed p e rso n , b u t in  o u r jo b s -b y - in d u s t r y  s t a t i s t i c s ,  th e y  

n e c e s s a r ily  tu r n  up ojice f o r  each jo b .  To c o n v e rt o u r r e c o n c i l ia t io n  a d ju s t­

ment in to  a t r u e  " m u lt ip le  jo b  a d ju s tm e n t" , we add s e lf-e m p lo y e d  i n  manufac­

t u r in g  and un pa id  fa m ily  w o rk e rs * in  n o n - a g r ic u ltu r a l in d u s t r ie s .  The r e s u l t  

appears in  th e  b o tto m  l i n e  o f  T ab le  I I - 3 .
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^From Source 1 (January  is s u e ) , "Employed persons by c la s s  o f  w o rk e r, 
sex  and age.



’Sable I I - 3 i  
Labor Balance: i9 6 0 , 1965-1971 

( in  1000 'a)

Source* 1960 1965 1966 *  1967 1968 1969 1970 1971

1 A g r ic u ltu re 5.458 4,361 3,979 3,844 3,817 3,606 3,462 3,387
2 A g r ic u l tu r a l  S e rv ic e s , F o re s try

6 F is h e r ie s 305 325 325 330 334 345 351 357
2 M in ing 737 670 667 650 646 659 665 654
2 C on s tru c tio n 3,596 3,990 4,079 4,012 4,114 4,323 4,227 4,305
3 M anufac turing  * 16,796 18,062 19,186 19,447 19,781 20,167 19,349 18,529
2 T ra n s p o rta t io n 3,045 2,713 2,797 2,834 2,878 2,907 2,880 2,833
2 Communication 844 885 933 972 983 1,055 1,128 1,130
2 U t i l i t i e s 628 638 647 658 669 685 702 710
2 Trade 13,818 15,021 15,550 15,925 16,441 17,076 17,425 17,761
2 Finance and Insurance 2,977 3,348 3,436 3,537 3,689 3,875 3,999 4,099
2 Serv ices 11,580 13,485 14,013 14,360 14,791 15,231 15,575 15,733
2 Government 11,276 13,211 14,451 15,234 15,976 16,106 16,139 16,119

T o ta l Jobs I n  Model 71,060 76,709 80,063 81,812 84,119 86,035 85,902 85,617

2 Persona Employed 68,294 73,820 76,051 77,104 79,437 81,365 81,723 81,858

R e c o n c ilia t io n  Adjustm ent 2,766 2,889 4,012 4,708 4,862 4,670 4,179 3,759

1 Unpaid Fam ily Workers 529 591 500 506 485 517 502 521
(o u ts id e  a g r ic u ltu re )

2 Self-Em ployed in  M anu fac tu ring 375 349 340 323 325 315 331 327

M u lt ip le  Job A d jua tnen t 3,670* 3,829 4,852 5,537 5,672

%

5,502 5,012 4,607

*A >r e x p la n a tio n  o f  aource nuabera, aea te x t .
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F. Government E xp e n d itu re s

Based on th e  a v a i l a b i l i t y  o f  d a ta , t o t a l  e x p e n d itu re s  by agencies 

o f  th e  fe d e ra l government have been b roken  down in to  f iv e  p a r ts ,  nam ely: 

two types  o f  de fense o r ie n te d  e x p e n d itu re s  (AEC and DOD) and th re e  types  

o f  non-de fense  e x p e n d itu re s  (CCC, NASA, and O th e rs ) .

1 . F e d e ra l Defense R e la ted  E xpe nd itu re s

In  g e n e ra l,  d e t a i l  In fo rm a tio n  on government purchases o f  goods 

and s e rv ic e s  a re  r a th e r  s c a rc e . T h is  h o ld s  a ls o  f o r  the  purchases by 

the  Departm ent o f  Defense (DOD) and A tom ic Energy Commission (AEC). 

N e v e rth e le s s , th e re  e x is t  two b a s ic  sou rces o f  d a ta : one, th e  p u rch a s in g  

reco rd s  o f  th e  Department o f  Defense; and tw o , th e  sh ipm ent reco rd s  o f  

d e fe n s e -o r ie n te d  in d u s t r ie s .

S ince  th e  d e fe n s e -o r ie n te d  sh ipm ent reco rd s  a re  ra th e r  In c o m p le te , 

one i s  tem pted to  use th e  DOD re c o rd s . T h is  approach was taken  by 

R .F . O liv e r  o f  th e  Bureau o f  Labor S t a t is t ic s  (BLS) in  an a tte m p t to  

t ra c e  down th e  employment e f f e c t  o f  m a jo r in d u s tr ie s  r e s u l t in g  from  de­

fe n s e - re la te d  e x p e n d itu re s .^ - The way. th e  DOD-Data a re  re c o rd e d , however, 

causes p ro b lem s. Tha t i s ,  th e  d a ta  a re  p r i n c ip a l ly  based on payment and 

awards o f  c o n tra c ts  ra th e r  than  a c tu a l sh ipm en ts . C onsequen tly , th e  use 

o f  the se  d a ta  d is t o r t s  th e  t im in g  o f  th e  o u tp u t e f f e c t .  F u rthe rm o re ,

^ O liv e r  (4 5 ) ,  pp . 9-16 and (4 6 ) ,  pp . 3 -11 .
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the  in p u t-o u tp u t  a n a ly s is  i s  based on o u tp u ts  in  p ro du ce r p r ic e s  w h ile  

the  DOD re co rd s  r e f le c t  th e  c o s t in  p u rc h a s in g  p r ic e s .  For the se  and 

a number o f  o th e r  reasons has th e  O f f ic e  o f  Business Economics (OBE) 

based t h e i r  de fense v e c to r  on in d u s try  sh ipm ents and had made no use o f  

th e  DOD re c o rd s  employed by O liv e r .

For s im i la r  reasons and a ls o  to  s ta y  com patable w i th  1963 OBE T a b le ,^

th e  INFORUM de fense v e c to r ,  a t  le a s t  p a r t i a l l y ,  i s  based on in d u s tr y

sh ipm ent d a ta . The main sou rce  o f  in fo rm a t io n  f o r  the se  d a ta  i s  th e

C u rre n t I n d u s t r ia l  Report (MA-175) o f  sh ipm ents o f  d e fe n s e -o r ie n te d
2

in d u s t r ie s .  B u t th e re  a re  a t  le a s t  two d i f i c ie n c ie s  connected w i th  t h is  

r e p o r t :  ( 1) th e  da ta  a re  re p o r te d  on an in d u s tr y  ra th e r  th a n  p ro d u c t b a s is ;  

and ( 2) th e  d a ta  re p o r te d  cove r o n ly  a s p e c i f ic  group o f  m a n u fa c tu r in g  

s e c to rs .  More s p e c i f i c a l l y ,  the y  cove r le s s  than  60 p e rc e n t o f  t o t a l  de fense 

e x p e n d itu re s . N e v e rth e le s s , th e  re p o r t  i d e n t i f i e s  government purchases in  

p ro d u ce r p r ic e s  by p r im e - and s u b -c o n tra c ts  o f  th e  DOD, NASA, AEC, and O ther 

ag en c ies .

We r e l ie d  h e a v i ly  on MA-175 in  c o n s tru c t in g  th e  INFORUM de fense 

v e c to r .  B ut s in c e  o n ly  about 60 p e rc e n t o f  t o t a l  de fense e x p e n d itu re s  

are covered by t h is  r e p o r t ,  we had to  use th e  o th e r  sources m entioned 

above as w e l l .  The fo l lo w in g  i s  a d e s c r ip t io n  o f  th e  a c tu a l s teps

^U .S . Departm ent o f  Commerce ( 6 6 ) ,p p .186-191.

2
U .S . Departm ent o f  Commerce (56)
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ta ke n  i n  c re a t in g  th e  two DOD and AEC components o f  th e  de fense s e c to r  

f o r  1964-1971.

(1 ) We s ta r te d  o u t w ith  th e  1963 OBE^ de fense v e c to r  OBEDEF1963

and s u b tra c te d  from  i t  th e  p u b lis h e d  d e fe n s e -o r ie n te d  s h ip —
2

ments M A175^g3. The r e s u l t in g  v e c to r  o f  r e s id u a l de fense  

e x p e n d itu re s  RESDEF^ rem ained to  be e x p la in e d .

(2 ) To g e t a f i r s t  e s tim a te  o f  RESDEF f o r  th e  p e r io d  1964-1971, 

we used th e  grow th ra te s  o f  th e  co rre sp o n d in g  s e c to rs  o f  

th e  O liv e r  de fense v e c to rs  O LIVERg^y^ and a p p lie d  them to

resdef63.

O L IV E R ^  -  O LIVER^ l g 6 3 
RESDEFi t  =  Cl + ------------------•-----------------------------)*RESDEPi  lg 6 3 ,

O LIVEBk ,1 9 6 3

i  =  1 / 2 |  • • •  $ 185»

so th a t  th e  i —  INFORUM s e c to r  i s  in c lu d e d  in  th e  k—  o f

O liv e r  s e c to rs .

♦ 3(3 ) N ext we o b ta in e d  from  th e  N a tio n a l Accounts t o t a l  de fense

e xp e n d itu re s  (TOTDEF) and s u b tra c te d  from  i t  com pensation

^U .S . Department o f  Commerce ( 66)» PP* 186-191.

2See (5 6 ) .

U .S . Department o f  Commerce ( 6l ) »  T ab le  3 .1 1 .
3

1 8 5 .
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o f  employees (WAGE), c o n s tru c t io n  e x p e n d itu re s  (CQNSTR), 

and th e  sum o f  a l l  MA175 s e c to rs .

185
RNADEF -  TOTDEPt  -  WAGE .̂ -  1  M A l75 l t ? t  »  1963, . . .

i = l

We used t h is  re s id u a l (KNADEF) t o  s c a le  up o r  down th e  e n t r ie s  

o f  RESDEFg^y|_*

RESDEF*fc » RESDEFi f c (RNADEF/ZRESDEF)fc; t  = 1963, . . .

(4 ) F in a l ly  we added' MA175g^_7^ to  th e  RESDEFg/^y^ to  g e t th e  

e s tim a te  o f  t o t a l  de fense e x p e n d itu re s  by 185 o u tp u ts  from  

1964 th ro u g h  1971.

DEFENSi t  = M Al75i t  + RESDEF*t , i = l , 2 ,  . . .  , 185 ; t= 1 9 6 3 ,
m

A l i s t i n g  o f  th e  de fense  e x p e n d itu re s  (AECDOD) by  185 p ro d u c t c la sses  

in  c u r re n t  d o l la r s  f o r  th e  yea rs  1964-1971 i s  shewn i n  th e  append ix  

o f  t h is  c h a p te r . M a in ly  caused b y * th e  U n ite d  S ta te s  engagement in  th e  

Vietnam ese War, de fense  purchases peaked in  1968, and amounted t o  a lm ost 

46 b i l l i o n  d o l la r s .  They the n  decreased to  n e a r ly  th e  p re -e s c a la t io n  le v e l  

o f  about 35 b i l l i o n  in  1970*



2. F ede ra l Non-Defense E xpend itu res

Out o f  t o t a l  fe d e ra l non-de fense  e x p e n d itu re s  on goods and s e rv ic e s ,  

th e  purchases by  th e  Commodity C re d it  C o rp o ra tio n  (CCC) and the  N a tio n a l 

A e ro n a u tic a l Space A d m in is tra t io n  (NASA) have f lu c tu a te d  more than  any 

o th e r  ( fe d e r a l non -de fense ) agency’ s e x p e n d itu re s . C onsequen tly , to  

p r e d ic t  fu tu r e  fe d e ra l purchases i t  i s  e s s e n t ia l to  se p a ra te  th e  p u r­

chases b y .th e s e  two agencies from  o th e r  non-de fense  e x p e n d itu re s . For 

exam ple, t o t a l  e xp e n d itu re s  on goods and s e rv ic e s  by NASA rose  from  

$2.9 b i l l i o n  in  1963 to  about $5.3 b i l l i o n  in  1966 o n ly  to  re tu rn  

to  le s s  than  $2 .0 b i l l i o n  in  1970. Even s tro n g e r  f lu c tu a t io n s  in  ex­

p e n d itu re s  were shown by th e  CCC. The purchases o f  $1 .3  b i l l i o n  in  1963

changed to  a n e t s a le s  o f  $1 .6  b i l l i o n  in  1968 and f i n a l l y  d e c lin e d  to
1

a lm ost no g a in  o r  lo s s  in  1970. The re p o r te d  ga ins  o r  lo s s e s  from  CCC

o p e ra tio n s  stem  from  changes In  s to c k  o f  com m od ities , changes in  th e  amount

o f  commodity lo an s  o u ts ta n d in g  and d i r e c t  p r ic e  su p p o rt programs ( s e l l in g

and b u y in g  o f  s u rp lu s  co m m o d itie s ). Hence, th e  tre a tm e n t o f  th e  Commodity

C re d it  C o rp o ra tio n  must d is t in g u is h  between a c tu a l ga ins  o r  lo s s e s  o f

commodity p r ic e  su p p o rt o p e ra tio n s  and th e  tem porary  e f f e c t  o f  in v e n to ry

changes, be i t  lo an s  o r  com m odities.

a. Commodity C re d it  C o rp o ra tio n  O p e ra tin g  Cost (CCC)

The O ff ic e  o f  Business Economics (OBE) has t re a te d  th e  CCC o p e ra tio n s
2

in  a somewhat p e c u l ia r  fa s h io n . The fe d e ra l non-defense column (9 7 .2 0 )
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F ig u re s  are  g iven  in  1969 co n s ta n t d o l la r s .

See (6 6 ) ,  p p .176 -19 5 , Columns and Rows 78.03 and 9 7 .2 0 .
2
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in c lu d e s  o n ly  th e  n e t changes I n  CCC s to c k  o f  com m odities and lo a n s  o u t­

s ta n d in g  w h ile  th e  a c tu a l accrued c o s t (n e t lo s s e s ,  t r a n s p o r ta t io n  and 

w arehous ing  c o s t)  o f  th e  p r ic e  s u p p o rt programs a re  shown in  a s p e c ia l 

CCC-column (7 8 .0 3 ) w i th in  th e  " in te rm e d ia te "  p a r t  o f  th e  1 -0  ta b le .  In  

o th e r  w o rd s , a pu rchase  o f  c o tto n  shows up in  th e  c o t to n  row o f  column 

97.20 as an a d d it io n  to  th e  c o tto n  s to c k p i le .  Hence, th e  commodity 

in v e n to ry  i s  always e va lu a te d  a t  th e  p u rch a s in g  (s u p p o rt)  p r ic e .  N e x t, 

th e  CCC s a le s  o f  c o t to n  shews up aga in  in  th e  fe d e ra l-n o n -d e fe n s e  column 

a t e x a c t ly  th e  c o s t o f  purchase w h ile  th e  d i f fe re n c e  between th e  purchase 

and s a le s  p r ic e ,  in c lu d in g  h a n d lin g  cha rges , i s  e n te re d  in  th e  C C C -industry  

column (7 8 .0 3 ) .  T h is  CCC. column becomes a p e c u l ia r  in d u s tr y  w i th  p o s i t iv e  

in p u ts ,  ze ro  o u tp u ts ,  and i n f i n i t e  in p u t-o u tp u t  c o e f f i c ie n ts .

The reason f o r  c re a t in g  th e  C C C -industry  i s  to  keep th e  CCC lo s s  ou t 

o f  GNP; i n  th e  GNP, th e  c o tto n  is  e v a lu a te d  a t m arket p r ic e s  ra th e r  tha n  

a t th e  s u p p o rt le v e l .  The tre a tm e n t o f  th e  CCC in  th e  INFORUM model i s  

somewhat d i f f e r e n t  b u t ach ieves th e  same r e s u l t s .  In s te a d  o f  c re a t in g  the  

C C C -industry  colum n, th e  g a in  and lo s s  v e c to r  i s  t re a te d  as a f i n a l  demand 

component and to  o f f s e t  th e  GNP e f f e c t  th e  n e g a tiv e  o f  th e  CCC column to ta ls  

i s  in s e r te d  in to  th e  CCC row . T h is  method re la te s  n e g a tiv e  o u tp u t to  no 

in p u t ,  w h ich  causes no co m p u ta tio n a l p rob lem s.

The INFORUM model a ls o  separa ted  th e  change in  CCC s to c k s  and lo an s  

o u ts ta n d in g  from  th e  government non-defense v e c to r  (9 7 .2 0 ) .  The da ta  

f o r  th e  two CCC columns stem from  th e  CCC Annual R e p o rt.*  T h is  i s  a

\

^U .S . Commodity C re d it  C o rp o ra tio n  (55) .
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f i s c a l  y e a r r e p o r t ;  b u t s in c e  July-Decem ber s u b to ta ls  a re  p u b lis h e d  

as w e l l ,  one can e a s i ly  co n ve rt th e  d a ta  in to  an annual s e r ie s .  The 

fo l lo w in g  in d iv id u a l  item s  are id e n t i f i e d  in  t h is  r e p o r t :  ( 1) n e t ga ins 

o r  lo sse s  from  d i r e c t  p r ic e  sup po rt program s; ( 2) change in  n e t s to c k  

o f  com m od ities ; (3 ) change in  n e t loans o u ts ta n d in g ; and (4 ) t ra n s ­

p o r ta t io n  to d  w arehousing charges. We combine item s (1 ) and (4 ) to  

f in d  CCC's o p e ra tin g  c o s t ,  (CCCGL), and sum (2 ) and (3 ) to  ge t t r a n s ie n t ,  

c h a n g e -o f-s to c k  c o s ts ,  (CCCDV).

b . N a tio n a l A e ro n a u tic a l Space A d m in is t ra t io n  (NASA)

The main item s  purchased by t h is  agency are gu ided m is s ie s ,  communi­

c a t io n  equ ipm ent, a i r c r a f t ,  a i r c r a f t  eng ines and equ ipm ent. The source 

o f  d a ta  is  ag a in  the  C u rre n t I n d u s t r ia l  Report o f  d e fe n s e -o r ie n te d  sh ipm e n ts .

c . O the r Federa l-N on-D efense E xpe nd itu re s  (OTHEND)

T h is  i s  th e  re s id u a l v e c to r  between t o t a l  F edera l-N on-D efense expend i­

tu re s  (FND) and th e  sum o f  CCCGL, CCCDV, and NASA. There e x is ts  no s in g le  

sou rce  f o r  the se  OTHFND pu rchases. C onsequen tly , we made use o f  th e  1963 

OBE-IND v e c to r  (colum n 9 7 .2 0 ) . F i r s t ,  we c a lc u la te d  th e  1963 O th e r-F e d e ra l-  

Non-Defense v e c to r  b y :

OTHFNDi # 1 9 6 3  = OBEFNDi # 1 9 6 3  -  NASAi # 1 9 6 3  - C C C ^ j . ^ ,

i  =  1 , 2 , . . .  , 1 8 5 .

Then we used th e  p ro p o r t io n s  o f  t h is  v e c to r  to  d is t r ib u t e  t o t a l  O th e r-  

F edera l-N on-D efense  e x p e n d itu re s  (TOTFND) w h ich  were o b ta in e d  from  th e
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N a tio n a l Income Accounts.^-

i  =  1 , 2 , ,  1 8 5 ;  t  =  1 9 6 4 ,

The sun p f  the se  in d iv id u a l  Federa l-N on-D efense components m ust, o f  c o u rse ,

F u rth e rm o re , t o t a l  fe d e ra l government purchases o f  goods and s e rv ic e s  are  found 

by summing up de fense and non-defense e x p e n d itu re s .

The in d iv id u a l  components o f  t o t a l  fe d e ra l e x p e n d itu re s  in  c u r re n t  

d o l la r s  f o r  th e  yea rs  1964-1971 a re  shown in  A ppend ix I l - b  o f  t h is  

c h a p te r .

3. S ta te  and L o c a l E xpend itu res

E xpe nd itu re s  by  s ta te  and lo c a l  governments a re  t re a te d  in  th e  same way 

as o th e r  fe d e ra l e x p e n d itu re s . That i s ,  we use th e  n a t io n a l accoun t f ig u re s  

and d is t r ib u t e  them by th e  c o n s ta n t p ro p o r t io n  o f  th e  1963 1 -0  ta b le .

add up to  t o t a l  non-de fense  purchases o f  goods and s e rv ic e s *

F33Di t  = CCCGLi t  + c c CDVi t  + NASAi t  + OTHFNDi t ,

, 1 8 5 ;  t  =  1 9 6 4 ,

F± t  = DEFENSi t  + FNDi t , i = l , 2 1 8 5 ;  t= 1 9 6 4 ,

XSee (6 1 ) ,  Nos. 7 , T ab le  3.11



G. B a lan c ing  o f  the  T ra n s a c tio n  M a tr ic e s

The tra n s a c t io n  m a trice s  o f  the  INFORUM model (E q u a tio n  1 -9  and

F igu res  1 -1  and 1 -2 ) are  o n ly  a v a ila b le  f o r  c e r ta in  base y e a rs . The

most re c e n t in te rm e d ia te  s a le s  m a tr ix  Is  f o r  1963* and a c a p i t a l  f lo w

2 3m a tr ix  was made a v a ila b le  o n ly  f o r  1958 and 1963. To be s u re ,  th e re  

are  a ls o  commodity t ra n s a c t io n  ta b le s  f o r  1947^, 1958^ and 1966.** But 

th e  le s s e r  d e t a i l  used in  these m a tr ic e s  does n o t meet o u r re q u ire m e n t.^  

We a p p lie d  th e  RAS b a la n c in g  p rocedure  to  th e  1963 commodity and

c a p ita l  f lo w  m a tr ic e s  to  g e t a s e t o f  c o n s is te n t  m a tr ic e s  f o r  each y e a r 

8o f  th e  s im u la t io n .  The fo l lo w in g  is  a b r i e f  e x p la n a t io n  o f  th e  b a l­

anc ing  tech n iq ue  and a d is c u s s io n  o f  the  b a la n c in g  r e s u l t s .

*U .S . Departm ent o f  Commerce, O ff ic e  o f  Business Economics (6 6 ) .

2
U .S . Departm ent o f  La bo r, Bureau o f  Labor S t a t is t ic s  (6 8 ) .

^U .S . Departm ent o f  Commerce, O ff ic e  o f  Business Economics (6 3 ) .
m

^U .S . Departm ent o f  Commerce, O ff ic e  o f  Business Economics (6 4 ) .  

^U .S . Departm ent o f Commerce, O ff ic e  o f  Business Economics (6 5 ) .  

^U .S . Departm ent o f  Commerce, O ff ic e  o f  Business Economics (6 6 ) .
•

^The 1947 and 1958 ta b le s  are made c o n s is te n t w i th  th e  1963 ta b le .  
However, BEA has made t h is  r e v is io n  o n ly  a t the  80 s e c to r  d e t a i l .  S im il­
a r l y ,  th e  1966 ta b le  I d e n t i f ie s  o n ly  80 s e c to rs .

®This method was o r ig in a l ly  suggested by Stone (5 1 ) .  The name stems 
from  th e  row ( r )  and column (s )  ad justm ent fa c to r s ,  w h ich  a re  used to  
update th e  base ye a r m a tr ix  (A ) .

-4 9 -
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1 . RAS B a la n c in g  M ethod

The RAS b a la n c in g  te ch n iq u e  was f i r s t  used in  1960 by P ro fe s s o r 

S to n e 's  Cambridge Growth P r o je c t . *  I t  has found w ide  acceptance as th e  

most common to o l  used in  u p d a tin g  t ra n s a c t io n  m a tr ic e s . F o llo w in g  

th e  Stone te c h n iq u e , th e  l i n k  between two m a tr ic e s  o f  d i f f e r e n t  tim e  

p e rio d s  a re  two d ia g o n a l t ra n s fo rm a tio n  m a tr ic e s  o f  row and column 

a d ju s tm e n t f a c to r s .

( I I - 3 )  A*. =  ^ o 3 t

A A
Where R and S a^e d ia g o n a l m a tr ic e s , and l 'A ^  = ufc and Afcl  ** a re  th e  

column and row c o n t ro ls ,  r e s p e c t iv e ly .  The row ad ju s tm e n t fa c to r s  ( r )  

in  t h is  e q u a tio n  e x p la in  th e  ra te  by w h ich  a d d i t io n a l  o u tp u t i s  absorbed 

by a l l  In p u t  s e c to rs .  Hence, they  are  a ls o  c a l le d  a b s o rp tio n  fa c to r s .

The column ad ju s tm e n t fa c to rs  ( s ) ,  on the  o th e r  hand, e x p la in  th e  e x te n t 

o f  in p u t  s u b s t i t u t io n  (change din com p os ition  o f  in te rm e d ia te  in p u ts  p e r
m

u n i t  o f  a g iven  o u tp u t ) . They are a ls o  c a l le d  f a b r ic a t io n  fa c to r s .

The s o lu t io n  to  e q u a tio n  ( I I - 3 )  is  found i t e r a t i v e l y .  Convergence 

is  assured as lo n g  as f o r  a g iven  s e t o f  p r ic e s  th e  o u tp u t o f  each s e c to r  

exceeds i t s  in p u t .  T h is  c o n d it io n , a lso  assures th a t  a l l  e lem ents o f
A A
R, A , and S are n o n -n e g a tiv e . A lthough  i t  i s  n o t p o s s ib le  to  I d e n t i f y  a l l  

causes f o r  c o e f f ic ie n ts  to  change, we know o f  a t  le a s t  th re e  rea son s : (1 ) 

te c h n o lo g ic a l change, (2 ) p r ic e  induced s u b s t i t u t io n ,  and (3 ) change in  

t a s te .

^D epartm ent o f  A p p lie d  Economics, U n iv e rs i ty  o f  Cambridge (2 0 ) .



■51-

The c o e f f ic ie n t  change e f f e c t  o f  (1 ) nay n o t be la r g e ,  p a r t i c u la r ly  

i f  e i t h e r  th e  L e o n tie f  techno logy  (c o n s ta n t volume c o e f f ic ie n ts )  o r  Cobb- 

Douglas te ch no log y  (c o n s ta n t v a lu e  c o e f f ic ie n ts )  come c lo s e  to  d e s c r ib in g  

th e  economy. C onsequently , an argument can be made fo r  b o th  b a la n c in g  in  

v a lu e  o r  volume te rm s . The fo rm e r method i s  a lre a d y  d e s c rib e d  by e q u a tio n  

( I I - 3 ) .  But f o r  th e  L e o n t ie f  case , th e  e q u a tio n  becom es:^

Where is  a d ia g o n a l m a tr ix  w i th  th e  fo l lo w in g  p r ic e  r a t io s  (P ^ g /P it )  88 

i t s  e lem e n ts .

To f in d  th e  b a la n c in g  s o lu t io n  to  ( I I - 3 )  o r  ( I I - 4 ) , th e  RAS method 

s c a le s  rows and columns o f  th e  base y e a r m a t r ix  p ro g re s s iv e ly  up o r  down 

to  th e  c o r re c t  c o n tro ls  u n t i l  th e  f i n a l  ad ju s tm e n t fa c to rs  approach u n i t y .

We s im p ly  f i r s t  s c a le  a l l  the  elem ents in  each row to  th e  c o r re c t  row sums. 

Then we s c a le  th e  elem ents o f  each column to  o b ta in  th e  r ig h t  column sums. 

Each ro w -s c a lin g  w ith  subsequent c o lu m n -s c a lin g  is  one i t e r a t i o n .  We re p e a t

t h is  p rocess u n t i l  a l l  rows and columns add up to  th e  c o r re c t  sums. I f  we
k  1c t l i

l e t  r  and s be th e  row and column fa c to rs  o f  th e  k—  i t e r a t i o n ,  and

K s tands  f o r  th e  number o f  i t e r a t io n s  re q u ire d  to  convergence, th e  row

and column ad jus tm en t fa c to rs  are found b y :

( I I - 4 )  A,. -  V t V t IS t

V
such th a t  r ^ t  ”  1 ; 1 = 1 , 2 , . . . ,  m.

( I I - 6 )  s .  » U s *  
JC k -1  2

such th a t  s *  “  1 ; j  “  1 ,  2

As s p e c i f ic  te c h n o lo g ie s  a re  u s u a l ly  unknown, th e  Cobb-Douglas p ro d u c tio n  
fu n c t io n  approach is  w id e ly  used in  s tu d ie s  o f  in te r in d u s t r y  b e h a v io r .  T h is  
assum ption was a ls o  made in  s tu d y in g  1 -0  p r ic e  in fo rm a t io n  (48 )*
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W hile  th e  Stone b a la n c in g  procedure does n o t depend on any s p e c i f ic  

p ro d u c tio n  fu n c t io n ,  i t  a llo w s  us to  s tu d y  p ro d u c tio n  is o q u a n ts  as th e  

economy moves fro m  y e a r 0 to  yea r t .  A com ple te  a n a ly s is  o f  th e  b a la n c in g  

r e s u lts  w i th  p a r t i c u la r  emphasis on p ro d u c tio n  te ch n iq u e s  and s u b s t i t u t io n  

e f fe c ts  w ou ld  go much beyond th e  scope o f  t h is  d is s e r t a t io n  and s h o u ld  be 

unde rtaken  e lse w h e re . We have , however, te s te d  th e  v a l i d i t y  o f  th e  Cobb— 

Douglas te c h n iq u e , as th e  b a la n c in g  was c a r r ie d  o u t i n  v a lu e  as w e l l  as 

in  volum e te rm s .

2 . D a ta  Requirem ent

To s t a r t  th e  RAS b a la n c in g  p ro ce d u re , one needs to  knew th e  row  and 

column c o n tro ls  o f  th e  m a tr ic e s  f o r  each y e a r o f  b a la n c in g .  The row  con­

t r o ls  o f  th e  A , C, and G m a tr ix  ( fro m  now on ju s t  r e fe r r e d  to  as Ar-exatrix) 

a re  t o t a l  o u tp u t minus f i n a l  demand, excep t f o r  c o n s tru c t io n  e x p e n d itu re s  and 

th e  p o r t io n  o f  government w h ich  a re  in c lu d e d  in  th e  b a la n c in g  p ro c e d u re .

(See A ppend ix  I l - b ,  la s t  column o f  each ta b le .

A column c o n t ro l i s  t o t a l  in te rm e d ia te  in p u t ,  w h ich  i s  a ls o  th e  re ­

s id u a l between t o t a l  v a lu e  o f  o u tp u t and v a lu e  added. The d a ta  on  b o th  

o f  th e se  ite m s , how ever, is  n o t  r e a d i ly  a v a i la b le  f o r  a l l  th e  185 s e c to rs .

The c o s t o f  m a te r ia l in p u ts  f o r  a l l  m a n u fa c tu rin g  s e c to rs  i s  p u b lis h e d  

a n n u a lly ,  b u t  i t  exc ludes  c o n tra c t  w ork and s e rv ic e s  and i s  th e re fo re

To o u r know ledge,' t h is  i s  the  o n ly  a v a ila b le  tim e  s e r ie s  o f  f i n a l  
demand components a t  t h is  le v e l  o f  d e t a i l .  Most b a la n c in g  o p e ra tio n s  
pe rfo rm ed e lsew here used co n s ta n t c o e f f ic ie n t  b r id g e  ta b le s  to  overcome 
t h is  d a ta  p rob lem . See Sarma (4 9 ) .



in c o m p le te .^  To ge t th e  p ro p e r c o n tro ls  o f  th e  f i r s t  185 co lum ns, the  

column t o t a l  o f  th e  OBE ta b le  a re  moved fo rw a rd  by th e  in d e x  o f  c o s t o f  

m a te r ia ls  f o r  m a n u fa c tu r in g  and by th e  in d e x  o f  p ro d u c tio n  f o r  th e  o th e rs . 

The re m a in in g  A -m a tr ix  column c o n tro ls  a re ,  o f  c o u rs e , th e  purchase o f  

s t ru c tu re s  by 28 types  and th e  government e x p e n d itu re s  by c a te g o ry .

The c o t i t r o ls  o f  th e  c a p i t a l  f lo w  m a tr ix  a re  more r e a d i ly  a v a i la b le .

The row c o n tro ls  a re  re p re se n te d  by th e  1 8 5 -o rd e r PDE v e c to r  and th e  

column c o n tro ls  a re  th e  equipm ent purchases by  90 Inve s tm e n t s e c to rs .

O nly th e  f i r s t  185 columns o f  th e  A rm a tr ix  re p re s e n t th e  t r u e  1 -0  t ra n s ­

a c t io n  ta b le ,  th e  o th e r  th re e  m a tr ic e s  a re  so c a l le d  b r id g e  ta b le s . The 

b r id g e  ta b le s  a re  used to  c o n v e rt f i n a l  demand e x p e n d itu re s  in  pu rcha se r 

p r ic e s  by  u s e r ty p e  in to  in d iv id u a l  components o f  th e  1 8 5 -o rd e r o u tp u ts  in  

p ro du ce r p r ic e s .  Hence, th e  column c o n tro ls  o f  th e  B , C, and G m a tr ic e s  

a re  i n  p u rch a se r p r ic e s  w h i le  th e .ro w  c o n tro ls  a re  in  p ro du ce r p r ic e s .

The IN  FORUM m a tr ic e s  a re  ba lanced  in  two s te p s . T h a t i s ,  th e  A , C, 

and G m a tr ic e s  o f  F ig u re  1 -1  are  ba lanced  j o i n t l y ,  b u t  w ith o u t  th e  c a p i ta l  

f lo w  m a t r ix .  The main reason f o r  b a la n c in g  th e  B -m a tr ix  in d e p e n d e n tly  

from  th e  re m a in in g  system  is  th e  a v a i l a b i l i t y  o f  d a ta  on i t s  row t o t a ls .

3 . The B a la n c in g  R e su lts

As p o in te d  o u t above, we used th e  1963 OBE t r a n s a c t io n  ta b le  as th e  

base y e a r m a t r ix  f o r  b a la n c in g  c o n s e c u tiv e  commodity f lo w ,  c o n s tru c t io n ,  

and government m a tr ic e s  th rou gh  1971. There a re  s l i g h t  d if fe re n c e s  

between o u r f i n a l  demand v e c to rs  and tho se  o f  th e  Commerce D e p a rtm e n t's .
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^U .S . Departm ent o f  Commerce, Bureau o f  th e  Census (5 8 ) .
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The d is c re p a n c ie s  a re  p a r t i c u la r ly  n o t ic e a b le  in  in v e n to ry  change, im p o r ts , 

and e x p o r ts .  S eve ra l a ttem p ts  to  s t ra ig h te n  o u t the  d if fe re n c e s  f a i le d ,  

f o r  we were unab le to  de te rm ine  th e  cause f o r  the  d is c re p a n c ie s . We have 

chosen th e re fo re  to  s ta y  w ith  the  f i n a l  demand in fo rm a t io n  re p o r te d  in  

Appendix I l - b .  Our t im e  s e r ie s  o f  f i n a l  demand components, as i t  uses the  

same d a ta  source and m ethodology ove r t im e , i s  a t  le a s t  c o n s is te n t  w i th in  

i t s e l f .

We n o t o n ly  ba lanced th e  m a tr ic e s  f o r  1964-1971, b u t a ls o  th e  base 

yea r m a tr ix  to  make i t  conform  w ith  o u r f i n a l  demand in fo rm a t io n .  We must 

keep in  m ind, however, th a t  t h is  i n i t i a l  b a la n c in g  o p e ra tio n  was re q u ire d  

o n ly  due to  da ta  problem s and th e  1963 row and column ad jus tm en t fa c to rs  

are  n o t v e ry  m e a n in g fu l.^  For t h is  reason , the y  were excluded  fro m  th e  

c o e f f i c ie n t  change a n a ly s is .

The A -m a tr ix  was a c tu a l ly  ba lanced under th re e  d i f f e r e n t  c o n d it io n s :

(a ) th e  number o f  i t e r a t io n s  was l im ite d  to  s ix  and th e  b a la n c in g  procedure
0

was te rm in a te d  w ith  a f i n a l  row ad justm ent in  case o f  non-convergence;

(b ) com ple te  BAS in  va lu e  te rm s ; and (c ) com plete RAS w ith  prices ad ju s tm e n t. 

The fo l lo w in g  is  a d e s c r ip t io n  o f  th e  in d iv id u a l  b a la n c in g  r e s u l t s .

'a .  L im ite d  RAS w ith  Term ina,l Row Adjustm ent 

By a p p ly in g  th e  f u l l  RAS b a la n c in g  p ro ce d u re , s m a ll f lo w s  o f te n  show

^Je cou ld  have a d ju s te d  o u tp u ts  so th a t  in te rm e d ia te  demand w ould have 
agreed w i th  the  1963 OBE ta b le .  But we p u rp o se ly  avo ided t h is  s te p  to  main­
t a in  c o n s is te n c y  w ith  the s tandard  INFORUM o u tp u t d a ta .



a s tro n g  row and column ad justm ent in  the  sane d ire c t io n .^ -  we a ttem pted 

to  e l im in a te  t h is  p rob lem  o f  unreasonable la rg e  c o e f f ic ie n t  changes by 

l im i t in g  th e  convergence process to  s ix  i t e r a t io n s .  F u rthe rm o re , s in c e  

we have more con fide nce  in  th e  row c o n tro ls  tha n  in  th e  column c o n t ro ls ,  

we te rm in a te d  th e  b a la n c in g  procedure w ith  a f i n a l  row a d ju s tm e n t. The 

c u m u la tiv e  row and column ad justm ent fa c to rs ^  o f  th e  "limited convergence" 

A -m a tr ix  b a la n c in g  from  1963 th rough  1971 a re  shown in  th e  f i r s t  two 

columns o f  T ab le  I I - 4 .

The amount by w h ich  the  in d iv id u a l  fa c to rs  d i f f e r  from  u n it y  g iv e s  

the  t o t a l  ad ju s tm e n t re q u ire d ,  f o r  e i th e r  row o r  colum n, to  make t h e i r  sum 

add up to  the  c o r re c t  t o t a ls .  The f i r s t  e n t ry  o f  th e  row ad jus tm en t v e c to r ,  

0 .8324 , s ta te s  th a t  the  D a iry  farm  row was sca le d  down by about 17 p e rce n t 

between 1963 and 1971. The same e n try  o f  th e  column v e c to r  e x p la in s  a 43 

p e rc e n t r is e  in  the  D a iry  fa rm  column fo r  th e  same p e r io d .  In  o th e r  w o rds , 

between 1963 and 1971, the  a b s o rp tio n  o f  D a iry  fa rm  o u tp u t has f a l le n  by 

17 p e rc e n t w h ile  a t the  same tim e the  in te rm e d ia te  use o f  t h is  in d u s tr y  

has r is e n  by 43 p e rc e n t.
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One method to  overcome t h is  problem  was re p o r te d  in  Brody and C a rte r  ( 5 ) .

2
The cu m u la tive  ad justm ent fa c to rs  a re  c a lc u la te d  by :

1 9 7 1  K
r . =  I J  ( 17 r . .  ) ,  i  =  1 , 2 ,  . . .  , m . 

t= 1 9 6 3  k = l

1 9 7 1  K
s i  =  n  i n  a ? t j ,  j  *  1 , 2 ................. ......

J t= 1 9 6 3  k = l  J 

Where K re fe rs  ag a in  to  the  number o f  I te r a t io n s  re q u ire d  f o r  convergence.



Table I I - 4 :  

a c c u m u la te d  R*A*S ROW Af

LIM ITED  CONVERGENCE
S£C» t it l e s row- a d j COL-ADo

i  U A in r  farm  pr o d u c ts .8 3 2 1 .4 2 a
2 POULTRY Af:0 EGGS .5 1 6 1 .1 2 5
3 MEAT* ANl»*ALS. M ISC. LlVESTOC . 538 1 .5 4 1
4 COT TOM .2 5 9 .91 7
5 ONAINS .5 2 9 1 : 0 4 :
6 rOtiACCO .3 4 5 1 .0 5 3
7 FRUITS, Vcot'TAijLES# AND OTHER 1 .1 9 3 . 968
8 PO.HEi.rRY a ND FISHERY PRODUCTS .6 5 0 .96 3
9 NO C#LF»N 1 .0 0 0 l.O O o

IC AGRICULTURAL. FORESTRY AfJO F I 1 .5 3 8 1 .2 8 3
11 I h Ou ORE. '-'iNiNC. 1 .0 0 9 1 .0 4 9
12 LOf’P tR  ORE MI.wTNO . 8 P. 3 .991
13 OTHER N0N-F£}»r<5US MpTftL ORE M 1 .2 6 7 .69-J
14 COAL M lN lfiG 1 .2 3 6 1 .0 3 *
15 CRUDE f-E ’ fiOL'TU** Af.D NATURAL G 1 .7 6 8 .9 7 9
16 STONE AND Cl a y  M IM 'jG .8 3 2 .95 2
17 CHEMICAL FERTILIZER MINIMS 1 .0 4 3 1.02G
19 nEW CONSTRUCTION 1 .1 8 2 • 87 6
19 MAINTENANCE ,tNO R j.r'A lR  CONSTR 1 .0 4 4 .S 83
20 COMPLETE &UU-E3 MISSILES .4 9 7 .821
21 AMMUNITION 1 .9 1 2 ,79 3
22 OTHER OkDr.Auze. .8  42 1 .0 5 7
23 /EAT PkCCH,CTS .6 1 9 1 .6 5 7

d m  n r  pKCr,ijc ts .79 1 1 .1 5 9
25 CA ^ itO  AUu FUUZVi FeO£)S .7 6 7 .9 7 6
26 Of* A IN M ILL PRODUCTS .7 3 8 1 .2 7 8
27 bAKERY PRODUCTS .6 0 5 1 .1 2 b
23 !iUGAK .9 0 9 • °71
29 COfiFt.CTJOf.ERY PRODUCTS .8 4 3 1 .0 2 1
30 a l c o h o l i c  u e v lr a g e s .7 1 2 1 .0 9 3
3 i iOFT d r in k s  amo f l a v o r in g s 1 .5 5 8 .93 2
32 FATS AND OILS 1 .0 5 5 1 .0 1 6
33 H IS C . FOOL; PRODUCTS .6 0 7 .981
34 TObALCO PfJOD-JCrS .3**8 2 .2 0 8
35 bHOAO ANU .\*AI'kO * FABRICS .7 2 0 1 .3 5 8
36 FLOOH COVfRINGS 1 . 41.3 1 .0 9 6
37 MISC TEXTILES .6 7 6 1 .1 5 9
3S K N JTTIho f'RODUCTS 1 .8 5 3 .01 7
39 APPAKEL PhOJj CTS .6 4 6 1 .1 6 7
40 HOUSEHOLD TEXTILES .8 6 6 1 .1 8 6
H i LUV3t.R ANq *OQD PRODUCTS .7 2 0 1 .3 0 9
<*2 VENEER AN- PLY//OO3: 1 .1 3 9 1 .1 0 9
4.5 MlLLnORK f.fii) VOCD PhODUCTS 1 .2 4 7 1 .1 0 ft
**** utOOOcM COn T A lr;ERS .4 ^ 9 1 . 147
<♦5 n o c se h c lo  f u r n it u r e 1 .0 9 9 1 .0 31
46 OTHEk f u r n it u r e 1 .0 0 2 .980
<♦7 PULP M ILL PRCOUCTS .6 2 8 1 .1 1 4

column  ADJUSTMENT FACTORS

FULL RAS IN  VALUE TERMS
ROW-ADJ c o l - a d j

.7 0 0 1 .4 8 7

.5 1 2 1 .1 6 5

.5 2 7 1 .6 1 3

.3 6 0 .9 1 3

.5 0 7 1 .0 4 2

.6 8 6 1 .0 5 1

.9 0 9 . 984
1 .2 6 6 .9 1 4
1 .0 0 0 1 .0 0 0
1 .5 2 6 1 .2 6 0

.93*+ 1 .0 4 8
1 .2 5 1 .8 8 9

.9 1 2 .9 9 3
1 .1 5 6 1 .0 3 2
1 .0 3 6 .98 1

.9 0 0 .9 4 0
i . i 7 a 1 .0 0 1
1 .2 3 3 .8 3 8
1 .0 8 5 .841

.6 2 2 .5 0 1
2 .3 3 9 .7 0 6

.9 8 5 .97 1

.6 0 1 1 .7 2 9

.69 0 1 .3 1 4

.68 0 1 .0 6 8

.7 1 4 1 .3 4 8

.5 9 0 1 .2 0 9

.7 2 7 1 .2 1 7

.7 9 7 1 .1 0 3

.5 6 5 1 .1 8 0

.6 3 6 1 .1 5 3

.8 4 6 1 .1 8 2

.6 0 2 1 .0 4 7

.6 3 3 1 .4 44
1 .0 01 1 .0 9 2
1 .2 9 0 • 94S

.8 2 2 1 .0 4 8
2 .2 2 1 .7 7 8

.8 9 6 .9 2 2

.9 6 9 .9 9 4
1 .0 0 7 .9 5 6
1 .1 2 3 .9 9 8
1 .3 3 3 .9 6 9

.4 7 9 • 1 .0 1 0
1.C 69 .9 4 9
1 .0 6 6 .9 3 8

.8 3 4 1 .0 1 9

FULL RAS IN VOLUMF TERMS
ROW-AnJ COL-a DJ

.9 0 5 2 .0 0 1
• 3?0 1 .2 6 6
.491 1.9*17
.2 1 5 .8 4 7
.2 * 1 1 .0 5 7
.741 1 .0 6 1
• 9?1 ,Qft2

1 .6 9 8 .8 6 0
I .  0*0 1 .0 0 0
2 .3 1 6 1 .5 0 3

.G T l 1 .0 8 1
1 .4 7 3 .8 6 2

.8 * 2 1 .0 0 3
1 .6 4 6 .9 9 9
1 .1 4 0 1 .0 9 3

.70 6 .9 5 7
1 .1 7 2 1 .0 1 5
1 .2 3 9 .8 2 5
1 .0 * 7 •  f i3 f

.6 1 0 .•+87
2 *2 '*9 .7 2 4
1 .0 3 6 .9 5 1

.600 l.« *54

.7Q0 1 . 114

.6?1 1.0*50

.554 1 .6 6 4

.5 8 7 1 .3 2 4

.6 1 5 1 .3 0 7

.8 6 3 1 .1 3 5

.6 4 5 1 .1 5 9

.66 9 1 .1 6 5

.70 3 1 .2 3 2

.6 3 9 1 .0 7 6

.71 4 1 .3 2 7

. 8?1 1 .3 3 7
1 .0 4 2 1 .1 1 5

.687 1 .2 3 2
1 .6 7 7 .9 4 4

.80 0 1 .0 5 3

.7 f i3 1 .1 4 6
1 .1 52 .8 * 3
1 .0 4 7 .9 9 2
1 .3 1 6 .Q ? l

• 4 f l l .9 6 2
1 . 043 .9 7 9
1.0S 5 .9 5 5

.87 3 1 .0 1 0
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Table I I

L IM ITE D  COnVERGFNcE
SL C tt TITLES ROW-APJ COL-ADJ

<+a p a p e r  and  p a p e r b o a r d  m i l l  pro 1 .0 0 5 1 .1 5 6
49 PAPE*  PRODUCTS# NEC .9 6 3 .9 8 9
*30 HALL AND BUILDING PaPER .7 7 3 1 .0 4 2
51 PAP£KflGARn CONTAINERS .9 1 9 1 .0 0 3
52 r.£*SPAPERS 1 .0 5 9
53 PERIODICALS .8 2 9 .9 9 9
54 UGCKS .8 7 2 1 . 046
55 INDUSTRIAL CHEMICALS 1 .0 5 1 .«?69
56 bUSINf.SS FOH*:S AND uL a NK ROOK 1 .5 7 4 1 .0 2 3
57 COMMERCIAL P '-'InT I nG .9 9 9 .981
58 M ISC. P K It.T lN G * PuBl ICATOSS# .90 1 .9 5 3
59 ffcK T iL lZE P.S .8 7 7 1 .0 0 1
60 rE S T lC Iu E S  AmO OThE^ AGRICULT 1 .5 0 2 .9 6 7
61 M ISC. CHEvICAL PHOJUCTS .9Q7 .981*
62 p l a s t ic  m a t e r ia l s  a<jd r e s in s 1 .2 2 8 .9 6 a
63 OYI.THETIC R U J^R  PRODUCTS .8 6 7 .9 7 2
64 CELLU.OSIC FlfcEK PRODUCTS .5 1 0 1 .1 8 0
65 NON-CELLUl OSIC FIDEP PRODUCTS 1 .2 7 5 .9 5 6
66 L/rtUOS .92<4 .9 7 a
67 CLEANING ANO TOILET PrEPARATI 1 .0 8 9 .9 6 3
6ft PAINTS .8 8 3 .91Q
69 k e t r u l e u m  r e p in in g  pr o d u c ts 1 .0 5 2 .71S
70 J-'ULL-OIL 1 .0 2 8 1 .0 0 0
71 PAVING AND ASPHALT 1 .2 3 5 .9 9 6
72 TIKES AMD II,:.;ER T-jHES 1 .2 2 5 1 .1 3 2
73 nUbflLR PRODUCTS .8 5 8 1 .0 41
74 M ISC. PLASTIC PRODUCTS 1 .5 2 8 .84 0
75 INDUSTRIAL LEATHER PRODUCTS A .3 8 9 1 .4 7 7
76 LEATHER FCOT«E4R .5 1 0 1 .3 9 3
77 OThEh LEATHER PRODUCTS .5 0 4 1.24<*
78 GLASj 1 .2 1 9 .9 2 4
79 STRUCTURAL CLAY PRODUCTS .9 1 7 .971
30 POTTERY 1 .0 6 2 .0 5 9
81 CEMENT* CONCRETE* A \D cVPSU^ 1 .0 1 0 1 .0 0 ft
82 OTnErt STOnE A M  Cl AY PRODUCTS .9 4 5 1 .0 30
83 iTEEL .9 5 4 .9 9 2
84 CC-PPcR . 845 1 .1 5 9
85 LEAD .9H 5 .9 8 3
66 ^INC .9**5 .8 7 3
87 ALUMINUM 1 .0 9 4 .93 0
88 PRIMARY NoN-FEftROuS METALS* N 1 .4 8 9 .831
89 I,GN-FERKOiiS HOLLlNG AuD ORAWl .9 0 8 .8 8 3
90 NON-f CRHO'jS *If?E AfiO INSULATI 1*114 1 .0 3 5
91 NON-FERwOt.iS CASTINGS and  FORG .8 5 7 .9 e i
92 m e t a l  can s 1 . 325 1 .0 4 1
93 m e t a l  BARRELS. DHuHS AND P A IL 1 .0 5 5 1 .0 3 9
9<* PLUMbING AND HEATING EGUIPMEN .8 4 6 .9 9 2

(c o n t.)

f u l l  Ra S in  v a lu e  term s  f u l l  r a s  in  vo lu m e  term s
ROW-ADJ COL-ADJ ROW-Anj C O L-aOJ

1 .0 2 6 1 .0 2 9 .9 6 2 1 .0 2 4
.9 6 1 .9 7 7 .8 * 6 1 .0 4 2
.8 8 9 .9 8 6 .81 0 1 .0 1 1
.9 1 9 .9 8 4 • 8*2 1 .0 2 4

1 .1 0 7 .9 1 2 .8Q6 .9 5 2
.8 6 6 .9 6 9 .6 4 9 1 .0 0 5
.7 2 5 1 .0 9 4 .64 9 1 .1 6 3

1 .0 2 3 .9 7 3 .9(19 1 .0 1 4
1 .6 0 2 1 .0 1 7 1 .7 5 4 1 .0 4 3
1 .0 2 3 .9 6 6 .99 6 1 .0 1 1

.6 4 0 .9 3 0 .830 .9 8 5

.9 1 9 .9 7 0 .8 5 6 1 .0 2 9
1 .5 1 2 .9 7 8 1 * 4?7 1 .0 5 3
1 .0 2 9 1 .0 0 1 .991 1 .3 4 7

.9 9 9 .9 7 8 .664 1 .0 5 7
1 .0 0 5 .9 7 8 .7 ^ 5 1 .0 5 8

.7 1 9 1 .0 6 0 .6 0 3 1 .0 6 0
1 .5 0 7 .9 7 2 1 .0 1 1 1 .0 4 6

.9 3 0 .9 8 2 .6 5 9 1 .0 5 9
1 .2 0 6 .9 6 8 1 .0 4 7 1 .0 0 3

.9 1 3 .9 7 7 .894 1 .0 7 7

.97 4 1 .0 01 .87 4 .9 4 7
1 .1 8 6 1 .0 0 0 1 . 0?3 1 .0 0 0
1 .2 8 3 .9 7 8 1 .2 7 8 1 .0 3 2
1 .1 5 0 1 .0 2 5 1 .0 3 3 1 .1 5 6

.9 6 3 .96 0 .9Ui* 1 .0 5 8
1 .5 7 4 .93 1 1 .2 4 8 1 .1 7 0

.9 2 1 .9 9 2 .8 * 6 1 .0 5 6

.7 5 5 1 .0 0 5 .69 3 1 .0 7 3

.5 7 2 1 .0 0 8 .55 6 1 .1 0 9
1 .0 2 6 .9 3 7 1 .0 0 5 .9 7 5

.9 5 7 .9 5 5 .92 0 .9 8 9
1 .0 7 9 .94 1 1 .0 0 7 .9 8 0
1 .0 6 5 .9 6 8 1 . 0?5 .9 0 3
1 .0 0 6 .9 8 7 . 9S4 1 .0 5 4

.9 5 7 .9 8 5 .97 9 .9 7 5
1 .0 3 9 .9 3 6 1 .2 5 6 .8 1 0

.9 1 9 1 .0 3 2 ,9;»s 1 .0 3 3
1 .0 1 8 1 .1 0 8 1 .0 J4 1 .1 2 2

.9 5 6 1 .0 3 3 .9 1 9 1 .0 3 4
1 .3 8 3 .97 6 1 .4 2 9 1 .0 ? 0

.9 9 3 .8 8 5 1 .1 5 8 .8 9 2
1 .1 4 9 .9 6 3 1 .2 0 6 .9 0 9
1 .2 0 1 .9 2 7 1 .3 5 6 .8 7 7
1 .0 5 3 1 .0 3 7 1 . IV * 1 .0 1 3

.9 4 7 1 .0 2 4 1 .0 3 5 .9 9 9

.8 4 9 .9 4 5 .81 5 .9 1 1



Table II-4 : (cont.)

LIM ITE D  CONVERGENCE FULL RAS IN v a lu e  term s FULL RAS IN VOLUMf  te
SEC» TITLES row- a o j COL-ADJ ROW-AOJ COL-AOJ ROW-ADJ COL-ADJ

95 'j THUCTUKAl  MtTAL PRCOUCTS 1 . io * 1 .0 1 2 1 .2 2 7 1 .0 0 2 1 .1 9 3 .9 8 7
96 s c r e *  m a c h in e : pr o d u c ts .9 5 5 1 .0 0 2 1 .0 0 3 .9 7 3 1 .1 5 3 .9 5 3
97 M£tAL STAMPINGS 1 .1 0 7 1 .0 1 6 1 .0 3 6 .9 9 3 1 .1 3 8 .97 1
9fi CUTtLRY* HAM") TOOLS A'lD HARDW 1 .0 1 5 1 .0 2 9 1 .0 8 6 .9 6 7 I . O 09 • 951
99 i i lS C .  FAHwICAT"U WIPE PRODUCT .8 3 9 l . n s i .6 7 4 1 .0 0 1 .8 5 4 .9 9 8

ICO VALVES. PIPES A?«0 PIPE r IT T IN 1 .0 9 9 1 .0 2 3 1 .1 7 7 .9 6 2 1 .2 7 6 .9 1 8
i o i  u t h e /< f a b r ic a t e d  v e t a l  produc  . .9 8 7 .0 8 7 1 .0 9 2 .9 6 9 1 .0 8 7 .9 8 3
102 LNGINf.S A \D TURlUnES 1 .6 6 3 .Wfl6 1 .5 11 .8 8 2 1 .4 8 5 .8 5 4
105 fARM MACHINERY .7 2 3 .981 .6 8 1 .9 8 5 .6 7 6 .9 6 3
104 CONSTRUCTION. 'J ltilN G *  AND O IL 1 .1 6 5 .9 4 5 1 .1 4 6 .9 4 * 1 .1 1 8 .93 1
105 MATERIALS HANDLING VACHINFRY 1 .2 3 8 .9 4 2 1 .2 6 7 .9 2 9 1 .2 7 7 .0 1 5
106 m a c h in e  t o o l s * m l t a l  c u t t in g . 89 * .96(4 .9 9 5 .9 5 2 1 .0 8 2 .9 5 *
107 m a c h in e  To o l s . m e t a l  f o r m in g .6 3 3 .9 7 7 .9 3 3 .9 7 6 1 .0 3 8 .9 5 3
lo a  o th er  m e t a l  «oqK ir.fs m a c h in e r y .8 * 3 1 .0 01 .971 .9 6 8 .9 7 9 .9 5 5
109 SPECIAL I hOUST'>IAl  VAcHINERY .7 0 7 .9 3 9 .7 3 3 .991 .7 9 3 .9 7 7
110 HUMPS. COj-.P^LSSORS; Bl ObERS A 1 .2 7 7 .9 5 9 1 .3 0 3 .9 3 3 1 .3 5 6 .9 1 2
111 o a l l  anu  POl LER UEARluGS .8 3 6 1 .0 7 0 .9 2 5 1 .0 1 2 .7 9 8 1 .0 3 7
112 POoEK TH A f.^M jG jIO ft EQUIPMENT l . o a i 1 .0 2 3 .9 4 4 .9 8 6 .9 0 9 .9 7 7
113 IMUUSTPIAl  p a t t e r n s 1 .4 21 .*>55 1 .4 4 3 .9 0 9 1 .4 3 4 .8 9 3
11 * COMPUTERS AtiJ RELaTEO MACHINE 1 .4 0 2 . 806 .9 2 5 .9 4 5 .6 6 5 1 .0 1 4
115 OTHErt OFFICE MACHJMfRY .7 1 9 .9 3 7 .74 0 .9 1 4 .6 5 0 .9 6 0
116 SERVICE If.OUSTfJY k ACHINERY 1 .7 5 0 .9 1 3 1 .6 2 3 .9 0 8 1 .5 n o .8 9 4
117 m a c h in e  Shop pr o d u c ts 1 .1 6 1 .95 1 1 .4 1 3 .8 7 9 1 .5 7 4 .8 4 2
113 e l e c t r ic a l  m e a s u r in g  ih s t r u m e 1 .2 7 9 .««»7 1 .5 7 4 .7 8 7 1 .5 * 8 .8 4 0
X19 rRArji.FQftMf.RS A JD SrilTCHOCARS 1 .1 9 9 .89 1 1 .3 7 o .8 0 6 1 .2 « 3 .8 0 3
120 hOTOrtS M lu 0? NERATOkS 1 .1 3 7 .9 6 2 1 .0 5 6 .9 2 8 1 .0 6 0 .9 3 1
121 INDUSTRIAL CONTROLS i.<»7* .8 1 6 1 .2 2 3 .63 1 1 .1 6 2 .8 * 3
122 #ELDING APPARATUS AfiO GRAPHIT 1 .0 9 6 .0 5 4 1 .0 3 4 .94 1 .9 0 4 .9 6 0
123 HOUSl HOl D APPLIANCES 1 .3 6 2 .9 5 7 1 .2 6 6 .9 3 8 1 .1 3 7 .9 3 9
124 ELECTRIC l I j HTING AND WIRING 1 .1 0 9 .99 0 1 .1 6 7 .931 1 .1 4 8 .9 3 8
125 RADIO AND TELEVISION RECEIVIN .8 1 ? .9 3 6 .6 0 9 .9 5 6 .6 1 9 .9 7 5
126 Ph C-NOGRAPh R£.C0SCS 1 .1 9 9 .* 9 3 .9 2 3 .9 3 9 • 833 1 .0 * 6
127 COMMUNICATION EQUIPv EnT 2 .7 2 8 .7 8 7 3 .4 0 2 .6 9 5 3 .3 0 3 .7 5 0
126 cLLCTSOMIc COMPONENTS 1 .2 3 2 .901 1 .4 30 .8 7 9 1 .0 * 5 .0 2 3
IZ *  bATTLRlES 1 .1 14 l . o i a 1 .1 7 J .9 7 9 1 .1 4 7 .9 9 1
130 4.LECIRICAL EQUIPMENT FOR ENG I 1 .0 91 .9 7 4 .9 7 8 .9 7 0 1 .0 4 9 .051
131 A-HAY AND OTHER ELECTRICAL EQ .6 6 9 .8 9 b .9 6 2 .8 6 * .9 ? 8 .8 7 8
I3<r Tr u c k , u u s # and  Tr a il e r  h o d ie .15 0 .0 7 6 .13 1 .9 7 8 .1 3 4 .9 7 1
133 motor VEHICLES AND PARTS 1 .1 0 5 .9 f i6 1 .0 0 2 1 .0 0 0 1 .0 1 6 .9 7 0
134 AIRCRAFT .<»99 .9 1 7 1 .3 1 2 .6 4 0 1 .3 4 6 .6 1 9
135 AIRCRAFT ENGINES AND PARTS .6 0 2 1 .1 0 6 .9 9 9 .9 0 0 l.-0 *0 .8 5 4
136 AIRCRAFT ECiUiPvUJT. fJtC .9 2 7 1 .0 5 3 2 .3 2 7 .6 7 0 2 .4 3 2 .6 * 4
137 SHIP# &OAT U JlLO lN G  and  REPAI .6 5 0 .9 l< t .86 0 .9 0 2 .8 5 2 .8 9 3
138 H A Il ROAO rOUlP^CNT . 4?6 1 .2 1 6 .57,1 1 .1 3 6 .5 7 0 1 . 1?3
139 CYCLES ANr, PARTS. Tp AmSPORTAT 1 ,7 ? 3 .« 3 3 1 .0 9 0 .931 1 .0 4 0 .9 4  0
1*U IK A Il EK c c a c h es .1 6 6 .9 6 9 . 08o .9 9 6 .0 8 4 1 .0 2 1
1<*1 LNGlNEERlNG AMO S C IE N T IF IC  IN 1 .0 4 2 .7 0 3 .9 5 9 .6 8 5 .9 8 4



Table II-4 : (cont.)

LIMITED CONVERGENCE FULL RaS IN VaLUE TERMS FULL RAS IN VOLUME TERMS
Seen T IT L tS ROw-AOJ COL-ADJ ROW-ADJ COL-ADJ ROW-AOJ COL-AOJ

142 MECHANICAL MEASURING d e v ic e s .9 2 7 .9 8 3 .9 7 4 .9 1 6 1 .0 4 5 .9 1 1
143 OPTICAL Aj.O 3PHTHALMIC PROD'JC .6 5 2 .9 2 4 .6 1 2 .9 3 0 .561 .9 8 0
!***♦ MEDICAL A? D '.UROICAl  in s t r u m e 1 .1 8 9 .98 1 1 .2 2 7 .9 3 8 .9U0 .99 1
145 PhuTOGHAPjt.IC EQUIPMENT 1 .6 7 2 .8 7 5 1 .6 9 4 .8 7 3 1 .3 6 4 .9 3 3
146 HATCHES. CLOCKS* AND PARTS 1 .6 1 6 .7 5 0 1 .1 4 9 .8 9 0 1 .1 5 8 .8 7 8
147 *E*ELHY AtjO S ILV LH a'ARE .5 7 9 .9 9 8 .6 0 5 .9 7 2 .614 .9 7 5
148 rCTS. SPOf'TIiJG GOODS' MUSICAL .9 1 0 .9 9 0 .9 6 1 .9 3 7 .911 .9«>8
149 of-FICE SUPPLIES 1 .1 8 2 .9 8 9 1 .2 7 7 .9 3 0 1 .3 1 6 .9 5 6
ISO MISC. MANUFACTURING. NEC .6 6 6 1 . 96<+ 1 .0 5 6 .9 4 7 .9 1 3 1 .0 1 4
151 K A Il HOAu S .8 0 8 1 .0 0 J .8 2 7 .9 5 2 .7 4 9 .9 7 7
152 dUSSLS .8 4 1 1 .0 6 0 .8 5 2 1 .0 3 8 .8 3 5 1 .0 3 1
153 TKUCKlNG 1 .2 4 1 .8 7 9 1 .2 5 7 .8 4 6 1 .2 31 . * 5 5
IS** *A 7 e *  THA.’.SPOKTATlOr; .9 1 6 1 .1 0 6 .8 7 6 1 .0 4 2 .91 8 1 .0 2 2
155 AIRLINES 1 .4 6 0 .8 0 9 1 .5 2 1 .7 5 8 1 .5 0 9 .7 4 2
156 P IPELINES , 1 .0 7 1 .84 0 .9 6 5 .8 9 7 .5 5 3 .8 8 6
157 THAVLL AG£NTS» OThEK TRANSPOR .97 1 .*•4 <* .9 9 4 .9 1 8 1 .3P 3 .9 5 8
158 TELEPHONE AUJ TELEGRAPH 1 .1 5 8 .8 4 6 1 .1 9 6 .8 0 3 .8 8 2 .8 2 6
159 it ADI 0 -AND TELEVISION fjROADCAS 1 .1 1 7 .90 1 1 .1 6 7 .8 7 8 .9 7 7 .8 4 7
160 LLECTRIC u T w L lt lE S 1 .1 0 3 .8 9 9 1 .1 3 0 .8 9 6 .9 n i ,ft7 3
161 .NATURAL GAS 1 .1 * 8 .7 7 7 1 .0 5 b .9 6 8 1 .0 5 5 .<524
162 aATEK AND Se *ER SERVICES .92 1 .934 .9 4 2 .9 1 5 1 .0 1 3 .9 2 9
163 *HOLtSAL£ TRADE 1 .2 4 3 .9 0 3 1 .2 7 6 .8 8 3 1 .2 ? 6 .9 0 7
16* H tT A lL  TRADE 1 .7 0 0 .9 6 6 1 .7 4 7 • 9<+5 l . R f l l .9 8 0
165 CkECIT AGENCIES AMO Bk OKERS 1 .4 7 2 .8 4 2 1 .5 0 6 .8 1 6 1 .6 » 4 .8 1 3
166 INSURANCE AN3 BROKER’ S AGENTS 1 ,2 8 8 .8 4 6 1 .3 2 7 .8 1 8 1 .3 7 1 .8 2 0
167 OWNEfc OCCuPlFD D«£LLlr.GS 1 .0 0 0 • q36 1 .0 0 0 .9 0 0 1 .0 0 0 .8 9 6
l6 t t  h e a l  e s t a t e .9 9 4 .9 6 5 1 .0 1 4 .93 1 .91 2 .9 ^ 0
169 HOTEL AND LODGING PLACES .7 tt8 .9 3 1 .7 0 7 .9 0 5 .9=59 .9 3 0
170 PEPSo'lAL A^O REPAIR SERVICES .9 8 5 .9 6 3 I . O i l .8 9 4 .97 2 .9 6 9
i 7 i  o u s t -jess ' .e r v ic e s 1 .3 ft5 .881 1 .4 2 6 .8 6 0 1 .f»«6
172 ALvEm T IS I nG .9 0 4 .9 9 6 .9 1 9 .9 5 5 .9U0 1 .1 3 8
173 AJTO REPAIR 1 .0 3 3 .8 7 3 1 .0 5 5 .8 7 4 1 .1 1 9 .8 7 1
17*» HOT I Of i PICTURES A?JD AMUSEMENT 1 .1 0 6 .9 2 7 1 .1 2 3 .9 0 3 1 .2 3 7 .8 8 7
175 MEDICAL SERVICES .9 6 9 .9 7 0 .9 7 0 .9 5 3 .9 * 5 1.0«»8
176 p r iv a t e  sc h o o ls  and  no n - p r o f i 1 .2 8 6 .96 0 1 .3 0 8 .9 3 6 1 .3 5 3 .9 8 3
177 POSTAL SERVICES .9 7 4 .9 2 2 1 .0 0 2 .9 0 0 1 .0 1 5 .9 5 6
17A FEDERAL GOVEW^ENT ENTERPRISE 1 .0 8 6 .8 2 5 1 .1 2 7 .8 1 7 1 . 0 *5 .7 3 7
179 UnCAL AND GOVERNMENT PASSENGE 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0 1 .0 0 0
180 STftTE AfJO LOCAL El ECTk IC U T IL .71 1 .9 6 2 .7 2 3 .92 1 .bOO .9 1 6
181 u IR E C TLf ALLOCATED IMPORTS 1 .1 9 1 1 .0 0 0 1 .2 0 0 1 .0 0 0 1 .0 0 3 l .n o o
182 ouS li.E S S  TRAVEL 1 .3 9 0 1 .1 8 4 1 .4 3 7 1 .2 7 3 1 .0 6 0 1 .1 4 6
103 OFFICE SUPPLIES .8 1 5 .841 .8 4 1 .821 .63 7 .7 9 0
184 UNIMPORTANT INDUSTRIES .7 9 5 1 .0 5 8 .6 2 3 1 .0 0 8 .65 7 1 .0 1 9
105 COMPUTER RENTAL 3 .2 5 4 1 .0 0 0 3 .3 5 7 1 .0 0 0 2 . 7fi7 1 .0 0 0



A g lance  a t  T ab le  I I - A  suggests th a t  most o f  th e  la rg e  ad justm ents  

o ccu rred  in  the  rows o f  the  no n -m a n u fa c tu rin g  in d u s t r ie s .  In  a number 

o f  cases the  ad jus tm ent fa c to rs  a re  unreasonab ly  d i f f e r e n t  from  u n it y ,  

w h ich  s t ro n g ly  in d ic a te s  th a t  th e re  is  s t i l l  a da ta  problem  a s s o c ia te d  

w ith  some o f  these s e c to rs . The column ad ju s tm e n t fa c to r s ,  on the  o th e r  

hand, seem to  be more s ta b le .  E c o n o m ica lly , t h is  o b s e rv a tio n  cou ld  mean 

th a t  f irm s  a llo w  f o r  in p u t  s u b s t i t u t io n  b u t m a in ta in  a c o n s ta n t p ro d u c tio n  

fu n c t io n .  The n e x t q u e s tio n  is  th e n , what is  the  b e h a v io r o f  the  a d ju s t ­

ment fa c to rs  under the  f u l l  RAS method? 

b . F u l l  RAS in  Value Terms 

The main reason f o r  s to p p in g  s h o r t  o f  convergence was to  a vo id  un­

reasonab le  la rg e  changes in  s m a ll c o e f f ic ie n ts .  To t e s t  t h is  p r o p o s it io n ,  

we must f i r s t  check how many i t e r a t io n s  were re q u ire d  f o r  a com plete s o lu t io n ,  

and second ana lyze  the  d i f f e r e n t  m agnitude o f  in d iv id u a l  c o e f f ic ie n t  changes.

The row and column ad justm ent fa c to rs  o f  th e  f u l l y  ba lanced  m a tr ic e s  in  

v a lu e  term s a re  shown in  the  c e n te r columns o f  Tab le  I I - 4 .  Except f o r  a few 

s e c to rs ,  o u r i n i t i a l  fe a r  th a t  under the  f u l l  RAS a number o f  s m a ll c o e f f i ­

c ie n ts  w ould show unreasonab ly la rg e  changes was n o t s u b s ta n t ia te d .  In  gen­

e r a l ,  th e  r e s u l t in g  c o e f f ic ie n t  changes f o r  th e  f u l l  RAS are  s m a lle r  than 

fo r  th e  l im i t e d  convergence approach. T h is  r e s u l t  i s  even b e t te r  dem onstra ted 

by the  ta b le  o f  s ig n i f ic a n t  c o e f f i c ie n t  changes shown in  Appendix I I - c .

c . F u l l  RAS in  Volume Terms 

A p r i o r i , one w ould expect th a t  the  b a la n c in g  in  volume term s shou ld  

be s u p e r io r  as i t  uses a d d i t io n a l in fo rm a t io n  o f  p r ic e  changes. Byt as 

was e x p la in e d  above, t h is  h y p o th e s is  presupposes a te ch n o lo g y  w h ich  may o r

-6 0 -
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may n o t be  c o r r e c t ly  id e n t i f ie d  by th e  L e o n t ie f  p ro d u c tio n  fu n c t io n .

I t  is  th e re fo re  o f  a c e r ta in  in te r e s t  to  compare th e  volume b a la n c in g  

w ith  th e  one in  v a lu e  te rm s.

The la s t  two columns o f  T ab le  I I - 4  c o n ta in  th e  volum e ad jus tm en t 

fa c to r s .  S ince  th e  ad jus tm en t fa c to rs  in  column 5-6  are n e t o f  p r ic e s  

changes, th e  d i f fe re n c e  between the se  and th e  ones shown in  columns 3 -4  

sh o u ld  be  th e  change i n  r e la t iv e  p r ic e  le v e l .  Ind eed , th e  two r e s u lts  

are  q u ite  com parable fo r  th e  r e la t iv e  p r ic e  f o r  a la rg e  number o f  s e c to rs  

may have rem ained r a th e r  co n s ta n t f o r  th e  1963-71 p e r io d .  A s im i la r  con­

c lu s io n  can be reached by com paring th e  number o f  i t e r a t io n s  re q u ire d  f o r  

a com p le te  s o lu t io n  w h ich  a re  summarized in  T ab le  I I - 5 . T h is  ta b le  a ls o  

shows th e  rem a in ing  e r ro rs  o f  th e  ba lanced  m a tr ic e s .

S ince  th e  v a lu e  te rm  b a la n c in g  re q u ire d  fe w e r I t e r a t io n s ,  l i t t l e  o r  

n o th in g  is  ga ined from  th e  p r ic e  a d ju s tm e n t. I n  s h o r t ,  th e  b a la n c in g  

r e s u l t s  n e i th e r  s u p p o rt n o r r e je c t  th e  assum ption o f  a L e o n t ie f  te c h -m
n o lo g y . O nly i f  one cou ld  sep a ra te  th e  e f f e c t  o f  te c h n o lo g ic a l change 

from  th e  o th e r  induced  changes w ould th e  c ro s s -p ro d u c t m a t r ix  o f  r ' s  and 

s 's  be  a good t e s t  o f  th e  volume te rm  h y p o th e s is .

I n ' t h e  append ix o f  t h is  ch a p te r, we have in c lu d e d  ta b le s  o f  s ig n i f ic a n t  

c o e f f i c ie n t  changes f o r  each o f  th e  th re e  d i f f e r e n t  ways o f  b a la n c in g  th e  

A -m a tr ix .  A l l  c o e f f ic ie n ts  g re a te r  than 0 .0 1  w h ich  re p o r te d  changes o f  

more tha n  10 p e rc e n t in  any p a r t i c u la r  y e a r a re  l i s t e d .  There is  a se p a ra te  

ta b le  f o r  each ye a r o f th e  b a la n c in g  and "MAX IT .  “  6 " ,  "FULL R *A*S", and



T ab le  I I - 5 :
Comparison o f  Three D i f fe r e n t  B a lan c ing  P rocedures

L im ite d  Convergence 
(MAX IT E R .; 6)

F u l l  RAS 
(Value Terms)

F u l l  RAS 
(Volume Terms)

Year
No. o f  
I t e r a t .

La s t 
Row-Adj.

L a s t 
C o l-A d j.

No. o f  
I t e r a t .

Las t 
Row-Adj.

L as t 
C o l-A d j.

No. o f 
I t e r a t .

Last 
Row-Adj.

L a s t
C o l-A d j.

1963 6 0.0257 0.0252 11 0.0085 0.0085 11 0.0085 0.0085

1964 6 0.0240 0.0236 12 0.0089 0.0089 12 0.0089 0.0089

1965 6 0.0377 0.0393 12 0.0092 0.0093 12 0.0090 0.0091

1966 6 0.0182 0.0205 8 0.0074 0.0085 8 0.0060 0.0070

1967 6 0.0278 0.0271 13 0.0097 0.0097 14 0.0093 0.0093

1968 6 0.0191 0.0220 8 0.0084 0.0095 9 0.0068 0.0071

1969 6 0.0078 0.0080 6 0.0097 0.0096 7 0.0091 0.0090

1970 6 0.0845 0.0782 17 0.0089 0.0088 18 0.0096 0.0096

1971 6 0.0649 0.0695 13 0.0073 0.0074 14 0.0089 0.0090
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"PRICE AD J." r e f e r  to  the  th re e  d i f f e r e n t  b a la n c in g  p ro ce d u re s , respec­

t i v e l y .  O uts ide  a few , un im p o rtan t in d u s tr ie s  such as D i r e c t ly  a l lo c a te d  

im p o rts  (1 8 1 ) ,  o r  th e  Flow o f  U h in p o rta n t in d u s tr ie s  (1 8 4 ) ,  th e  in d iv id u a l  

c o e f f i c ie n t  changes, though g re a te r  than 10 p e rc e n t, g e n e ra lly  s taye d  w i th in  

reason . I t  i s  a ls o  in te r e s t in g  to  n o te , t h a t  the  f u l l  RAS in  v a lu e  term s 

showed the- few est s ig n i f ic a n t  changes. T h is  i s  even more s u r p r is in g  

when one r e a liz e s  th a t  the  c o e f f ic ie n t  changes o f  th e  volume b a la n c in g  a re  

re p o r te d  n e t o f  p r ic e  changes. A ga in , a p r i o r i , we expected th e  n e t  c o e f f i ­

c ie n t  change to  be s m a lle r ,  b u t on th e  ave rage , th e  volume b a la n c in g  d id  n o t 

con form  w i th  ou r e x p e c ta t io n .

The b e h a v io r o f  th e  c o e f f ic ie n ts  o ve r t im e  i s  even b e t te r  e x p la in e d  when 

the y  a re  graphed. The p lo ts  o f  a few s e le c te d  c u m u la tive  r ' s  and s 's  a re  a ls o  

shown In  th e  append ix o f  t h is  c h a p te r. However, they  o n ly  show th e  b e h a v io r 

o f  t o t a l  row and column ad jus tm en t fa c to rs  from  1963 th rou gh  1971. N everthe­

le s s  , to  s tu d y  th e  d if fe re n c e  o f  th e  th re e  d i f f e r e n t  b a la n c in g  p ro ce d u re s , 

these  p lo ts  sho u ld  be adequate. For exam ple, th e  c u m u la tiv e  s 's  o f  s e c to r  8 , 

F o re s try  and f is h e r y  p ro d u c ts , d id  n o t d e v ia te  v e ry  much from  one approach 

to  th e  o th e r ,  w h ile  th e  r ' s  showed a co m p le te ly  d i f f e r e n t  p a t te r n .  T h is  

o b s e rv a tio n  was rep ea te d  f o r  a number o f  s e c to rs ,  b u t i t  w ou ld  appear th a t  

th e  m a jo r i ty  o f  the se  s e c to rs  were a ffe c te d  by some in h e re n t d a ta  p rob lem s.

The inadequacy o f  th e  l im ite d  convergence approach i s  w e l l  dem onstra ted 

by I n d u s t r ia l  le a th e r  p ro d u c ts  (7 5 ) .  Both th e  row and column c o e f f ic ie n ts  

are  c o m p le te ly  d is to r te d  by t h is  method and o n ly  the  d ia g o n a l te rm  rem ained 

s ta b le .  For most o f  th e  b ig  in te rm e d ia te  f lo w  s e c to rs ,  such as O the r s ton e



£uid c la y  products (82 ) o r  S te e l ( 8 3 ) ,  th e  da ta  i s  g e n e ra lly  more r e l ia b le  

and th e  p a t te rn  o f  th e  r * s  and s *s  i s  n o t o n ly  v e ry  r a t io n a l  b u t I t  h a rd ly  

d i f f e r s  between b a la n c in g  m ethods. The m e ta l s e c to rs ,  such as Copper (8 4 ) ,

Lead (8 5 ) ,  Z in c  86, Aluminum (8 7 ) ,  and O ther p r im a ry  n o n - fe r ro u s  m eta ls  (88) 

a l l  dem onstra te  r a th e r  w e l l  why we p r e fe r  th e  v a lu e  b a la n c in g . The n e x t 

fo u r  s e c to rs ,  however, were s e le c te d  to  show how s m a ll th e  d i f fe re n c e  I s  

between th e  v a lu e  and volume b a la n c in g .

d . The B a la n c in g  o f  th e  C a p ita l Flow M a tr ix  

The most re c e n t c a p i t a l  f lo w  m a tr ix  was p u b lis h e d  f o r  19 6 3 .^  T h is  m a t r ix ,  

how ever, id e n t i f i e s  o n ly  77 co lum ns, and we r e q u ire  90 . To ge t a base y e a r 

m a t r ix ,  th e re fo r e ,  we had to  expand t h is  m a tr ix  by s e p a ra tin g  some o f  th e  77 

columns as w e l l  as reduce i t  by a g g re g a tin g  th e  363 rows to  o u r 185 o u tp u t 

s e c to rs .^  N e x t, we c o l le c te d  a l l  a v a ila b le  in fo rm a t io n  on c a p i t a l  f lo w s  from  

th e  1967 Census o f  M anu fac tu res . T h is  enab led us to  p re s p e c ify  o v e r 150 known 

f lo w s .  The re m a in in g  flo w s  were then  ba lanced  to  th e  1967 row c o n tro ls  (PDE 

by 185 p ro d u c in g  s e c to rs )  and column c o n tro ls  (equipm ent e x p e n d itu re s  by 90 

in d u s t r ie s ) .

The r e s u l t in g  1967 c a p i t a l  f lo w  m a tr ix  was the n  chosen to  be ou r b a se -ye a r 

m a tr ix .  By u s in g  th e  p ro p e r c o n tro ls  f o r  each y e a r ,  we w ere now a b le  to  b a la nce  

backward to  1963 and fo rew a rd  to  1971. We employed th e  f u l l  RAS in  v a lu e  term s 

f o r  t h is  ip d a tin g  a c t i v i t y .  The accu racy  b e h a v io r o f  a l l  fo u r  ba lanced  m a tr ic e s  

(A , B , C, and G) w i l l  be te s te d  f o r  each y e a r (1963-1971) o f  s im u la t io n  w i th  th e  

w hole INFORUM m odel.
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*U .S . Departm ent o f  Commerce, Bureau o f  Business Economics (6 2 ) .

2
A com ple te e x p la n a t io n  o f  th e  expansion p rocess and o th e r  d e ta i ls  on 

th e  1967 c a p i t a l  f lo w  m a tr ix  b a la n c in g  can be found in  C a r ly le  (1 6 ) .



APPENDIX I l - a

D e f in i t io n s  f o r  the 185 and 90 s e c to rs  i n  the  

. INFORUM F o re c a s tin g  Model
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SEC TOR TITLES

1 DAIRY FARM PRODUCTS
2 POULTRY AND EGGS
3 MEAT * ANIMALS AND MlSC LIVESTOCK PR
4 COTTON
5 GRAINS
6 TOBACCO
7 FRUITS* VEGETABLES# AND OTHER CROPS
8 FORESTRY AND FISHERY PRODUCTS

9 NO DEF*N
10 AGRICULTURAL* FORESTRY AND FISHERY
11 IRON ORES
12 COPPER ORE
13 OTHER NON-FERROUS METAL ORES
14 COAL MINING
15 CRUDE PETROLEUN AND NATURAL GAS
16 STONE AMD CLAY MINING

17 CHEMICAL FERTILIZER MINING
18 NEW CONSTRUCTION
19 MAINTENANCE AND REPAIR CONSTRUCTION
20 COMPLETE GUIDED M ISSILES
21 AMMUNITION
22 OTHER ORDNANCE
23 MEAT PRODUCTS
24 DAIRY PRODUCTS
25 CANNED AND FROZEN FOODS

26 GRAIN M ILL  PRODUCTS
27 BAKERY PRODUCTS
28 SUGAR
29 CONFECTIONERY PRODUCTS
30 ALCOHOLIC BEVERAGES
31 SOFT DRINKS AND FLAVORINGS
32 FATS AND OILS
33 MISC FOOD PRODUCTS 
3H TOBACCO PRODUCTS
35 BROAD AND NARROW FABRICS

36 FLOOR COVERINGS
37 MISC TEXTILES

38 KNITTING
39 APPAREL

i*0 HOUSEHOLD t e x t i l e s

41 LUMBER AND WOOD PRODUCTS
42 VENEER AND PLYWOOD

INDUSTRIAL CLASSIFICATION

1 ) 132 
1) 133
1) 135 136 139 193 
1) 112 
1) 113 
1 ) 114
1) 122 123 119 192 
1) 741 8 H  822 823 842 843 

861 912 913 914 919 
0 ) 0
1 ) 710 723 729 731 851 989
2 ) 1011 1062 1064 1069 
2 ) 1021
2 ) 1031 1051 1092 1093 1094 1099 
2 ) 1111  1211
3 ) 1311 1312 1313 1321
2 ) 1411 1422 1442 1452 1453 1454

1455 1459 1492 1493 1494 1495
1496 1497 1498 1499

2 ) 1473 1474 1475 1476 1477 1479
4 ) 1500 1500 1500 1600 1500 
0) 1500 1500
5 ) 1925
5) 1929 1961
5 ) . 1931 1941 1951 1911 1999
6 ) 2010
7 ) 2021 2022 2023 2024 2026
8 ) 2031 2032 2033 2034 2035 2036 

2037
9 ) 2041 2043 2045 2042 2044 2046

10) 2050
1 1 ) 2060
1 2 ) 2070
13) 2082 2083 2084 2085
13) 2086 2087
14) 2091 2092 2093 2094 2096
14) 2095 2097 2098 2099
15) 2111 2121 2131 2141
16) 2 2 H  2221 2231 2261 2262 2201 

2241 2269 2281 2282 2283 2284
17) 2270
18) 2291 2292 2293 2294 2295 2296 

2297 2298 2299
19) 2251 2252 2253 2254 2259 2256
20) 2310 2320 2330 2340 2350 2360 

2370 2380 3992
21) 2391 2392 2393 2394 2395 2396 

2397 2398 2399
22) 2411 2421 2426 2429
23) 2432

1 0 -9 0  STD*

DEFIN ITIONS FOR THE 185 SECTORS IN  THE I*N *F *o *R *U *M  FORECASTING MODEL
{ THE 90-SECT0R NUMBERS OF INVEST AND EMPLOY FOLLOW AFTER TITLES )
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s e c to r  t i t l e s  1 0 -9 0  s t d .  i n d u s t r i a l  c l a s s i f i c a t i o n

DEFINITIONS FOR THE 185 SECTORS IN  THE I*N *F *o *R *U *M  FORECASTING MODEL
( T H E  90-SECT0R NUMBERS OF INVEST AND EMPLOY FOLLOW AFTER TITLES >

43 m illw o r k  AND wood pr o d u c ts
44  wooden c o n ta in e r s
45  h o u s e h o ld  FURNITURE
4 6  OTHER FURNITURE

47 PULP M ILLS
48 PAPER AND PAPERBOARD MILLS
49  PAPER PRODUCTS» NEC

5D WALL AND BUILDING PAPER
51 PAPERBOARD CONTAINERS
52 NEWSPAPERS
53 PERIODICALS
54 BOOKS
55 INDUSTRIAL CHEMICALS
56 BUSINESS FORMS* BLANK BOOKS
57 COMMERCIAL PRINTING
58 M ISC. PRliMTjNG « PU flL** IN C L. GREET
59 FERTILIZERS
66  PESTICIDES AND OTHER AGRICULTURAL C
61 MISC CHEMICAL PRODUCTS
62 PLASTIC MATERIALS AnD RESINS
63 SYNTHETIC RUBBER
64 CELLULOSTC FIBERS
65 NON-CELLULOSIC FIBERS
66  DRUGS
67 CLEANING AND TOILET PREPARATIONS
68  PAINTS
69 GASOLINE
70 HEATING O IL
71 PAVING and  a s p h a l t
72 TIRES AND INNER TUBES
73 RUBBER PRODUCTS
74 MISC PLASTIC PRODUCTS
75 LEATHER TANNING AND INDUSTRIAL LEAT
76 LEATHER FOOTWEAR
77 OTHER LEATHER PRODUCTS
78 GLASS
79 STRUCTURAL CLAY PRODUCTS
80 POTTERY
81 CEMENT» CONCRETE* AND GYPSUM
82 OTHER STONE AND CLAY PRODUCTS

83 STEEL
84 COPPER
85 LEAD
86  ZINC
87 ALUMINUM
88  PRIMARY NON-FERROUS METALS* NEC
89 NON-FERROUS ROLLING AND DRAWING* NE

23 ) 2431 2433 2491 2499
24) 2440
2 5 ) 2511 2519 2512 2514 2515
25 ) 2521 2522 2531 2541 2542 2591 

2599
2 7 ) 2611
27 ) 2621 2631
27) 2642 2647 2641 2643 2645 2646 

2649
27 ) 2644 2661
28 ) 2650
2 9 ) 2711
30) 2721
30) 2730
31) 2810
30) 2761 2782
3 0 ) 2751 2752
30) 2741 2771 2753 2789 2790
32 ) 2871 2872
32) 2879
33) 2861 2890
34) 2821 
34) 2822 
34 ) 2823
34 ) 2824
35) 2830
36) 2840 -2 8 4 4  2844
37) 2851
38) 2911 2990 
38) 2915
38) 2951 2952
39) 3011
4 0 ) 3021 3031 3069
4 1 ) 3079
42 ) 3111 3121
4 3 ) 3131 3140
43 ) 3151 3161 3170 3199
44) 3211 3229 3231 3221
4 5 ) 3251 3253 3255 3259
45 ) 3261 3262 3263 3264 3269
45) 3241 3271 3272 3273 3274 3275
45 ) 3281 3291 3292 3293 3295 3296 

3297 3299
4 6 ) 3310 3320 3391 3399
47 ) 3331 3341 3351 3362 
4 7 ) 3332
4 7 ) 3333
47) 3334 3352 3361
47 ) 3339
4 7 ) 3356
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SECTOR TITLES

90 NON-FERROUS WIRE DRAWING AND INSULA
91 NON-FERROUS CASTINGS AND FORGINGS
92 METAL CANS
93 METAL BARRELS, DRUMS AND PAILS 
9(1 PLUMBING AND HEATING EQUIPMENT
95 STRUCTURAL METAL PRODUCTS
96 SCREW MACHINE PRODUCTS
97 METAL STAMPINGS
98 CUTLERY* HAND TOOLS AND HARDWARE
99 MISC FABRICATED WIRE PRODUCTS

100 VALVES* PIPE FITTIN G S* AND FABRICAT
101 OTHER FABRICATED METAL PRODUCTS# NE

102 ENGINES AND TURBINES
103 FARM MACHINERY
104 CONSTRUCTION* MINING* AND O IL  FIELD
105 MATERIALS HANDLING MACHINERY
106 MACHINE TOOLS* METAL CUTTING
107 MACHINE TOOLS* METAL FORMING
108 OTHER METAL WORKING MACHINERY
109 SPECIAL INDUSTRIAL MACHINERY
110 PUMPSt COMPRESSORS* BLOWERS AND FAN
111 BALL AND r o lle r  BEARINGS
112 POWER TRANSMISSION EQUIPMENT
113 INDUSTRIAL PATTERNS
114 COMPUTERS AND RELATED MACHINES
115 OTHER OFFICE MACHINERY
116 SERVICE INDUSTRY MACHINERY
117 MACHINE SHOP PRODUCTS
118 ELECTRICAL MEASURING INSTRUMENTS
119 TRANSFORMERS AND SWlTCHGEAft
120 MOTORS ANG GENERATORS
121 INDUSTRIAL CONTROLS
122 WELDING APPARATUS AND GRAPHITE PROD
123 HOUSEHOLD APPLIANCES

124 ELECTRIC LIGHTING AND WIRING EQUIPM
125 RADIO AND TV RECEIVING
126 PHONOGRAPH RECORDS
127 COMMUNICATION EQUIPMENT
128 ELECTRONIC COMPONENTS
129 BATTERIES
130 ENGINE ELECTRICAL EQUIPMENT
131 X-RAY EQUIPMENT AND ELECTRICAL EQUI
132 TRUCK» BUS* AND TRAILER BODIES
133 MOTOR VEHICLES AND PARTS
134 AIRCRAFT
135 AIRCRAFT ENGINES AND PARTS
136 AIRCRAFT EQUIPMENT, NEC
137 SHIP AND BOAT BUILDING AND REPAIR

DEFINITIONS FOR THE 185 SECTORS IN  THE
[ THE 90-SECTQR NUMBERS OF INVEST AND

I* N * F * 0 *R*U*M FORECASTING MODEL
EMPLOY FOLLOW AFTER TITLES >

10 -9 0  STD, INDUSTRIAL CLASSIFICATION

(4 7 ) 3357
(i+7) 3369 3392
(4 8 ) 3411
(4 8 ) 3491
(4 9 ) 3431 3432 3433
(5 0 ) 3441 34^2  3443 3444 3446 3449
(5 1 ) 3450
(5 1 ) 3461
(5 2 ) 3421 3423 3425 3429 
(5 2 ) 3481
(5 2 ) 3494 3498
(5 2 ) 3471 3479 3492 3493 3496 3497 

3499
(5 3 ) 3511 3519
(5 4 ) 3522
(5 5 ) 3531 3532 3533
(5 5 ) 3534 3535 3536 3537
(5 6 ) 3541 
(5 6 ) 3542
(5 6 ) 3544 35^5  3548
(5 7 ) 3551 3552 3553 3554 3555 3559
(5 8 ) 3561 3564 
(5 8 ) 3562
(5 8 ) 3566
(5 8 ) 3565 3567 3569 
(6 0 ) 3571 3573 3574
(6 0 ) 3572 3576 3579
(6 1 ) 3581 3582 3585 3586 3589
(5 9 ) 3590
(6 2 ) 3611
(6 2 ) 3612 3613
(6 3 ) 3621 
(6 3 ) 3622
(6 3 ) 3623 3624 3629
(6 4 ) 3631 3632 3633 3634 3635 3636 

3639
(6 5 ) 3641 36^2  3643 3644
( 6 6 ) 3651
( 6 6 ) 3652
(6 7 ) 3661 3662
( 6 8 ) 3671 3672 3673 3674 3679
(6 9 ) 3691 3692 
(6 9 ) 3694
(6 9 ) 3693 3699
(7 0 ) 3713 3715
(7 0 ) 3711 3714 3717
(7 1 ) 3721 
(7 1 ) 3722
(7 1 ) 3723 3729
(7 2 ) 3731 3732
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DEFINITIONS FOR THE 185 SECTORS IN  THE I*N *F *o *R *U *M  FORECASTING MODEL
( THE 90-SECT0R NUMBERS OF INVEST AND EMPLOY FOLLOW AFTER TITLES >

SECTOR TITLES 10-90  STD, INDUSTRIAL CLASSIFICATION

138 RAILROAD EQUIPMENT (7 3 ) 3741 3742
139 CYCLES AND PARTS# TRANSPORTATION EQ (7 4 ) 3751 3799
140 TRAILER COACHES (7 4 ) 3791
141 ENGINEERING AND SC IEN TIF IC  INSTRUME (7 5 ) 3811
142 MECHANICAL MEASURING DEVICES (7 6 ) 3821 3822
143 OPTICAL AND OPHTHALMIC GOODS (7 8 ) 3831 3851
144 MEDICAL AND SURGICAL INSTRUMENTS (7 7 ) 3841 3842 3843
145 PHOTOGRAPHIC EQUIPMENT (7 8 ) 3861
146 WATCHES# CLOCKS# AND PARTS (7 8 ) 3870
147 JEWELRY AND SILVERWARE (7 9 ) 3910 3961
148 TOYS# SPORTING GOODS* MUSICAL INSTR (7 9 ) 3931 3941 3942 3943 3949
149 OFFICE SUPPLIES (7 9 ) 3950
150 MISC MANUFACTURING# NEC (7 9 ) 3962 3963 3964 3981 3991

3996 3988 3994 3993 3983
3987 3995 3999

151 RAILROADS (8 0 ) 4000 4740
152 BUSSES (8 2 ) 4100
153 TRUCKING (8 1 ) 4200 4730
154 WATER TRANSPORTATION (8 2 ) 4400
155 AIRLINES (8 3 ) 4500
156 PIPELINES (8 2 ) 4600
157 TRAVEL AgTS i  OTH TRANS SERt (8 2 ) 4700 4701 4702 4705 4706

4708 4709
158 TELEPHONE AND TELEGRAPH (8 5 ) 4800 4801 4802 4804 4805

4807 4808 4609
159 RADIO AND TV BROADCASTING (8 5 ) 4830
160 ELECTRIC U T IL IT IE S (8 7 ) 4910 4930
161 NATURAL GAS (8 8 ) 4920 4930
162 WATER AND SEWER SERVICES (8 8 ) 4940 4950 4960 4970 4930
163 WHOLESALE TRADE (8 4 ) 5000
164 r e t a il  tr a d e (8 4 ) 5200 5300 5400 5500 5600

5800 5900 7396
165 CREDIT AGENCIES AND BROKERS (8 6 ) 6000 6100 6700 6200
166 INSURANCE AND BROKER’ S AGENTS (8 6 ) 6300 6400
167 OWNER-OCCUPIED DWELLINGS ( 0) 6400
168 REAL ESTATE (8 6 ) 6500 -6 5 6 1 6600
169 HOTEL AND LODGING PLACES (8 6 ) 7000
170 PERSONAL AND REPAIR SERVICES (8 6 ) 7200 “ 7230 -7 2 4 0 7600 -7 6 9 4

7230 7240
171 BUSINESS SERVICES (8 6 ) 7300 -7 3 1 0 -7 3 9 6 7694 7699

8900 8921
172 ADVERTISING (8 6 ) 7310
173 AUTO REPAIR (8 6 ) 7500
174 MOTION PICTURES AND AMUSEMENTS (8 6 ) 7800 7900
175 MEDICAL SERVICES (8 6 ) 8010 8020 8030 8040 8061

8070 8090
176 PRIVATE SCHOOLS AND NONPROFIT ORGAN (8 6 ) 8200 8400 8600 8921
177 POST OFFICE ( 0) 0
176 FEDERAL GOV, ENTERPRISES ( 0 ) 0
179 LOCAL GOV. PASSENGER TRANSIT ( 0 ) 0
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OEFINITIONS FOR THE 185 SECTORS IN  THE I*N *F *o *R *U *M  FORECASTING MODEL
( THE 90-SECTQR NUMBERS OF INVEST AND EMPLOY FOLLOW AFTER TITLES >

SECTOR TITLES 10 -90 STD. I

180 STATE AND LOCAL ELECTRIC U T IL IT IE S ( 0 ) 0
181 DIRECTLY ALLOCATED IMPORTS { 0 ) 0
182 BUSINESS TRAVEL ( 0 ) 0
183 OFFICE SUPPLIES ( 0 ) 0
184 UNIMPORTANT INDUSTRY ( 0 ) 0
185 COMPUTER RENTAL ( 0 ) 0
186 PERSONAL CONSUMPTION EXPENDITURES < 0 ) 0
187 DEFENSE EXPENDITURES ( 0 ) 0
188 NON-DEFENSE FEDERAL EXPENDITURES ( 0 ) 0
189 EDUCATION ( 0 ) 0
190 HEALTH* WELFARE* AND SANITATION ( 0 ) 0
191 POLICE* FIRE* AND SAFETY- ( 0 ) 0
192 GENERAL STATE AND LOCAL GOV. EXPEND ( 0 ) 0
193 CHANGE IN  INVENTORIES ( 0 ) 0
194 EXPORTS ( 0 ) 0
195 IMPORTS i 0 ) 0

1



APPENDIX I l - b

O utputs and F in a l Demand Components 

o f  185 S ecto rs  f o r  1963-1971



I*N*F*0*R*U*M  105-ORDER FINAL DEMAND COMPONENTS USED IN MATRIX BALANCING DATE 102173 PA6E

1963 FINAL DEMAND COMPONENTS

secn SECTOR TITLES OUTPUT P*C*E P *0*E D-VENT EXPORT IMPORT D*0*D NASA CCC-DV CCC-GL TOT-FD INTGOV SEC#

1 DAIRY FARM PRODUCTS 49 1 2 . 189 . 0 . -3 5 1 . 0 . 0 . 0 . 0 . 0 . 0 . - 1 6 2 . 507 i*. 1
2 POULTRY and EGGS 3554 . 1460. 0 . 2 . 2 0 . - 6 . 2* 0 . 0 . 0 . 1478. 2 0 7 6 . 2
3 MEAT* ANIMALS AND MISC 16054. 113 . 0 . -1 0 5 1 . 5 2 . -4 4 3 . 0 . 0 . 0 . 0 . -1 3 2 9 . 17383. 3
4 COTTON 27 7 6 . 0 . 0 . 13. 47 8 . -2 6 . 0 . 0 . 389 . 306. 1160. 1616 . 4
5 GRAINS 12635 . 0 . 0 . 360 . 2075. -2 8 . 0 . 0 . -4 2 0 . 390. 2377 . 10258. 5
6 TOBACCO 1356* 0 . 0 , 69 . 14 . -2 0 . 0 . 0 . 0 . 0 . 6 3 . 1293. 6
7 f r u it s , v e g e t a b l e s , and 77 0 6 . 2865 . 0 . 492 . 210 . -3 1 8 . 3 . 0 . -7 0 . 29 . 3211 . 4 4 9 5 . 7
8 FORESTRY AND FISHERY PR 1323. 40 9 . 0 . 18. 9 . “ 388 . 1 . 0 . 0 . 0 . 4 9 . 1274. 8
9 NO DEF*N 0* 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 9

10 a g r ic u l t u r a l , fo restr y 1765. 15 . 0 . 5 . 0 . 0 . 19 . 0 . 0 . 0 . 3 9 . 1726. 10
11 IRON ORES 9 9 2 . 0 . 0 . - 2 0 . 101. -4 1 5 . 0 . 0 . 0 . 0 . -3 3 4 . 1326. 11
12 copper  ore 65 9 . 0 . 0 . 50 . 0 . - 1 3 . 0 . 0 . 0 . 0 . 3 7 . 62 2 , 12
13 other  non- ferrous  m e ta l 6 0 7 . 0 . 0 . 7 . 2 . - 9 3 . 0 . 0 . 0 . 0 . - 8 4 . 69 1 . 13
14 COAL MINING 2618 . 147 . 0 . -1 2 . 29 7 . - 3 . 3 4 . 0 . 0 . 0 . 463 . 21 5 5 . 14
15 CRUDE PETROLEUN AND NAT 10597. 0 . 0 . -1 3 1 . 9 . *1<(35. 0 . 0 . 0 . 0 . -1 5 5 7 . 12154. 15
16 STONE AND CLAY MINING 1829. 15 . 0 . 7 . 4 0 . - 2 1 . 0 . 0 . 0 . 0 . 4 1 . 1788. 16
17 CHEMICAL FERTILIZER MIN 39 2 . 0 . 0 . 6 . 59 . -1 2 0 . 0 . 0 . 0 . 0 . - 5 5 . 44 7 . 17
18 NEW CONSTRUCTION 23423 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 23423 . 18
19 MAINTENANCE AND REPAIR 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0* 19
20 COMPLETE GUIDED MISSILE 4007. 0 . 0 . - 1 3 . 59 . -5 9 . 3049. 831 . 0 . 0 . 3867 . 140 . 20
21 AMMUNITION 6 4 6 . 105 . 0 . - 2 9 . 169. -1 2 . 30 3 . 0 . 0 . 0 . 53 6 . 110 . 21
22 OTHER ORDNANCE 1166. 76 . 0 . - 3 8 . 196. -1 2 . 66 0 . 8 . 0 . 0 . 89 0 . 29 6 . 22
23 MEAT PRODUCTS 18026. 13721. 0 . . 45 . 259 . -6 8 2 . 7 3 . 0 . 0 . 0 . 13416 . 46 1 0 . 23
24 d a ir y  products 10901. 8190. 0 . - 2 0 . 192. -4 8 . 70 . 0 . -1 0 5 . 478. 8757. 2 1 4 4 . 24
25 CANNED AND FROZEN FOODS 68 5 8 . 60 5 8 . 0 . 98 . 2 l8 . -2 4 4 . 12 . 0 . 0 . 0 . 6142 . 71 6 . 25
26 GRAIN MILL PRODUCTS 8303. 1880. 0 . 63 . 43 4 . -3 5 . 6 . 0 . 10 . 127. 24 8 5 . 5818 . 26
27 BAKERY PRODUCTS 5812. 5553. 0 . 0 . 5 . - 1 3 . 8 . 0 . 0 . 0 . 5553. 2 5 9 . 27
28 SUGAR 2426. 851 . 0 . 132. 4 . -6 9 9 . 1 . 0 . 0 . 0 . 28 9 . 21 3 7 . 28
29 c o n fe c tio n e r y  products 2166* 17 9 5 . 0 . 64 . 10 . -6 3 . 0 . 0 . 0 . 0 . 1814. 35 2 . 29
30 ALCOHOLIC BEVERAGES 6751 . 5517. 0 . 33 . 12 . -4 3 0 . 2 . 0 . 0 . 0 . 5134 . 1617. 30
31 SOFT DRINKS AND FLAVORl 2959. 2254. 0 . 21 . 2 6 . 0 . 8 . 0 . 0 . 0 . 23 0 9 . 6 5 0 . 31
32 FATS AND OILS 3927. 666 . 0 . 115 . 40 9 . -1 5 0 . 0 . 0 . - 1 7 . 19. 1042. 2885 . 32
33 MISC FOOD PRODUCTS 3908. 3436. 0 . 0 . 6 2 . - 7 3 . 12. 0 . 0 . - 6 . 3431. 4 7 7 . 33
34 tobacco  products 7331 . 4942 . 0 . - 2 6 . 490 . -1 0 7 . 0 . 0 . 0 . 0 . 5299. 2032 . 34
35 BROAD AND NARROW FABRIC 11989. 63 0 . 0 . 121. 24 2 . -4 0 7 . 36 . 0 . 0 . 40 . 6 6 2 . 11327 . 35
36 FLOOR COVERINGS 1119. 878 . 8 0 . 28 . 0 . -5 2 . 4 . 0 . 0 . 0 . 93 8 . 181. 36
37 MISC t e x t il e s 1905. 115. 0 . 32 . 2 4 . -4 5 9 . 5 . 0 . 0 . 0 . -2 8 3 . 21 8 8 . 37
38 KNITTING 3200* 1992. 0 . 3 . 17 . - 1 3 . 0 . 0 . 0 . 0 . 1999. 1201. 38
39 APPAREL 14534. 12613. 0 . 363 . 181 . -4 8 3 . 50 . 0 . 0 . 0 . 12724. 1810. 39
40 HOUSEHOLD TEXTILES 3015. 1293. 0 . 4 . 25 . - 3 1 . 7 0 . 0 . 0 . 0 . 1361. 1654. 40
41 lum ber  and wood product 5789 . 124. 0 . 111 . 162. -4 8 7 . 0 . 0 . 0 . 0 . - 9 0 . 5879 . 41
42 VENEER AND PLYWOOD 1342. 0 . 0 . 30 . 7 . -1 8 9 . 0 . 0 . 0 . 0 . -1 5 2 . 1494. 42
43 MILLWORK AND WOOD PRODU 26 2 3 . 168. 5 . 44 . 2 1 . -1 0 6 . 5 . 0 . 0 . 0 . 137 . 2 4 8 6 . 43
44 WOODEN CONTAINERS 38 0 . 0 . 0 . 34 . 2 . - 2 . 5 . 0 . 0 . 0 . 3 9 . 341 . 44
45 HOUSEHOLD FURNITURE 3925. 2977 . 172 . 82 . 2 7 . -2 8 . 10 . 0 . 0* 0 . 3240 . 6 8 5 . 45
46 OTHER FURNITURE 1820. 133. 1127. 57 . 5 . - 1 1 . 19 . 0 . 0 . 0 . 1330. 4 9 0 . 46



I*N*F*0*R*U*M  185-ORDER FINAL DEMAND COMPONENTS USED IN MATRIX BALANCING DATE 102173 PAGE

1963 FINAL DEMAND COMPONENTS (CONT.)

SECtt SECTOR TITLES OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT D*0*D NASA CCC-DV CCC-GL TOT-FD INT60V SEC#

*7 PULP MILLS 748* 0 . 0 . 3 . 173 . "3 4 4 . 0 . 0 . 0 . 0 . -1 6 8 . 91 6 . 4?
48 PAPER AND PAPERBOARD MI 6132 . 3 2 . 0 . 166 . 175. -7 6 4 . 8 . 0 . 0 . 0 . -3 8 3 . 65 1 5 . 48
49 PAPER PRODUCTS# NEC 4391 . 1208. 0 . 7 6 . 7 3 . - 2 3 . 16 . 0 . 0 . 0 . 1350. 3 041 . 49
50 MALL AND BUILDING PAPER 3 37 . 0 . 0 . - 2 2 . 6 . - 5 . 0 . 0 . 0 . 0 . - 2 1 . 35 8 . 50
51 PAPERBOARD CONTAINERS 45 8 0 . 7 4 . 0 . 80 . 22 . - 3 . 10 . 0 . 0 . 0 . 183 . 4397 . 51
52 NEWSPAPERS 4256* 1163. 0 . - 2 . 2 . - 2 . 0 . 0 . 0 . 0 . 1161. 3095 . 52
53 PERIODICALS 2051 . 56 5 . 0 . 20 . 4 1 . - 5 . 4 1 . 0 . 0 . 0 . 662 . 1389. 53
54 BOOKS 2210 . 94 3 , 0 . -1 5 2 . 68 . -8 0 . 177 . 0 . 0 . 0. 9 5 6 . 1254. 54
55 INDUSTRIAL CHEMICALS 11162. 149. 0 . 99 . 644 . -2 7 7 . 877 . 0 . 0 . 0. 1492. 96 7 0 . 55
56 BUSINESS FORMS* BLANK B 8 1 2 . 52 . 0 . 5 . 0 . 0 . 0 . 0 . 0 . 0. 5 7 . 75 5 . 56
57 COMMERCIAL PRINTING 2771. 8 5 . 0 . - 3 . 52 . 0 . 0 . 0 . 0 . 0 . 134 . 2 6 3 7 . 57
58 MISC. PRINTING & PUBL.» 1348. 368 . 0 . - 7 . 0 . - 2 2 . 0 . 0 . 0 . 0. 339 . 1009. 58
59 FERTILIZERS 1245. 4 1 . 0 . 1 . 45 . - 3 3 . 0 . 0 . 0 . 0 . 54 . 1191. 59
60 PESTICIDES AND OTHER AG 51 2 . 4 . 0 . 30 . 37 . - 5 . 2 . 0 . 0 . 0 . 6 8 . 444 . 60
61 MISC CHEMICAL PRODUCTS 2341 . 201* 0 . 37 . 307 . -6 5 . 8 5 . 0 . 0 . 0 . 56 5 . 1776. 61
62 PLASTIC MATERIALS AND R 2692 . 12 . 0 . 33 . 27 6 . - 8 . 2 3 . 0 . 0 . 0 . 33 6 . 2356 . 62
63 SYNTHETIC RUBBER 873 . 0 . 0 . 5 . 141 . -1 0 . 3 . 0 . 0 . 0 . 139 . 73 4 . 63
64 CELLULOSIC FIBERS 665* 0 . 0 . - 7 . 19 . -2 6 . 8 . 0 . 0 . 0 . —6 . 67 1 . 64
65 non- c e l l u l o s ic  f ib e r s 1402. 0 . 0 . 2 3 . 111 . -2 6 . 12. 0 . 0 . 0 . 120 . 1282. 65
66 DRUGS 3660. 1982. 0 . 9 2 . 25 8 . - 6 2 . 17 . 0 . 0 . 0 . 22 8 7 . 1373. 66
67 CLEANING AND TOILET PRE 4738 . 3446. 0 . 21 . 82 . - 1 4 . 2 2 . 0 . 0 . 0 . 3557 . 1181. 67
68 p a in t s 2315. 23 . 0 . 4 2 . 2**. - 1 . 2* 0 . 0* 0 . 9 0 . 2225 . 68
69 GASOLINE 18563* 4091 . 0 . . - 7 . 341 . -2 3 9 . 528 . 0 . 0 . 0 . 47 1 4 . 13849. 69
70 h e a t in g  o il 4082* 2072 . 0 . - 1 . 9 6 . -6 5 8 . 132 . 0 . 0 . 0 . 1641. 2441 . 70
71 p a v in g  and a s p h a lt 88 9 . 0 . 0 . 19 . 5 . 0* 0 . 0* 0 . 0 . 2 4 . 865 . 71
72 t ir e s  AND INNER TUBES 2834* 1169. 0 . 23 . 6 5 . -3 1 . 4 8 . 0 . 0 . 0 . 1274. 1560. 72
73 KUBBER PRODUCTS 2788 . 537 . 18 . 34 . 8 5 . -6 0 . 9 1 . 0 . 0 . 0 . 705 . 2083 . 73
74 MISC PLASTIC PRODUCTS 3497. 158 . 0 . 7 9 . 41 . -6 2 . 2 9 . 0 . 0 . 0 . 2 4 5 . 3252. 74
75 LEATHER TANNING AND INO 8 9 5 . . 0 . 0 . - 1 1 . 4 2 . -5 5 . 0 . 0 . 0 . 0 . -2 4  ; 919 . 75
76 LEATHER FOOTWEAR 2567 . 2 358 . 0 . - 1 . 10 . - 9 7 . 0* 0 . 0* 0 . 2 270 . 297 , 76
77 OTHER LEATHER PRODUCTS 77 3 . 674 . 0 . 14 . 6 . - 6 6 . H t 0 . 0 . 0 . 6 3 2 . 141 . 77
78 GLASS 2816* 238 . 0 . 7 4 . 8 4 . -1 1 3 . 8 . 0 . 0 . 0 . 291 . 2525 , 78
79 STRUCTURAL CLAY PRODUCT 790 . 0* 0 , ' 26 . 3 6 . -3 2 . 0 . 0 . 0 . 0 . 3 0 . 760 . 79
80 POTTERY 4 6 5 . 102 . 0 . 20 . 1 5 . - 9 0 . 1 . 0 . 0 . 0 . 4 8 . 41 7 . 80
81 CEMENT# CONCRETE# AND G 5 107 . 2 . 0 . 16 . 4 . - 1 6 . 0 . 0 . 0 . 0 . 6 . 5101 . 81
62 OTHER STONE AND CLAY PR 2 521. 112 . 0 . 5 4 . 6 4 . - 7 0 . 30 . 0 . 0 . 0 . 190 . 2331 . 82
83 STEEL 2 2381 . 10. 0 . 138 . 49 2 . -8 0 5 . 1 3 . 0 . 0 . 0 . -1 5 2 . 2 2533 . 83
84 COPPER 3748. 0 . 0 . 44 . 196 . -3 0 6 . 5 . 0 . 0 . 0 . - 6 1 . 3809. 84
85 le a d 373 . 0 . 0 . - 9 . 1 . - 5 2 . 0 . 0 . 0 . 0 . - 6 0 . 43 3 . 85
86 ZINC 313 . 0 . 0 . - 1 7 . 8 . - 3 3 . 0 . 0 . 0 . 0 . - 4 2 . 35 5 . 86
87 ALUMINUM 4120 . 9 . 0 . 69 . 111 . -2 1 2 . 2 0 . 0 . 0 . 0. - 3 . 4123 . 87
88 PRIMARY NON-FERROUS MET 4 6 9 . 0 . 0 . 8 . 2 l . -2 4 3 . 0 . 0 . 0 . 0 . - 2 1 4 . 68 3 . 88
89 NON-FERROUS ROLLING AND 6 1 0 . 0 . 0 . 1 5 . 3 3 . - 1 6 . 7 . 0* 0 . 0 . 3 9 . 57 1 . 89
90 NON-FERROUS WIRE DRAWIN 2 140 . 3* 2 2 . 8 . 3 3 . - 7 . 6 3 . 0 . 0 . 0 . 122 . 2 0 1 8 . 90
91 NON-FERRCUS CASTINGS AN 508 . 0 . 0 . 11 . 5 . - 5 . 3 . 0 . 0 . 0 . 14 . 49 4 . 91
92 METAL CANS 2 029 . 0 . 0 . 5 1 . 12 . -1 2 . 3 . 0 . 0 . 0 . 5 4 . 1975. 92
93 METAL BARRELS# DRUMS AN 32 2 . 0 . 9 . 8 . 9 . 0 . 5 . 0 . 0 . 0 . 3 1 . 2 9 1 . 93
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1963 FINAL DEMAND COMPONENTS (CONT.)

SEC# SECTOR TITLES OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT D*0*D NASA CCC-DV CCC-GL TOT-FD INTGOV SECtt

94 P lu m b in g  and h e a t in g  eg 1453. 73 . 0 . 4 4 . 3 6 . - 4 , 4 . 0 . 0 . 0 . 153 . 1300. 94
95 STRUCTURAL METAL pRODUC 69 1 2 . 15 . 536 . 154 . 192 . 0 . 4 8 . 0 . 0 . 0 . 9 4 5 . 5 9 6 7 . 95
96 SCREW MACHINE PRODUCTS 1810. 2 3 . 0 . H . 2 4 . -4 1 . 1 2 . 0 , 0 . 0 . 2 9 . 1781. 96
97 METAL STAMPINGS 4279 . 24 6 . 0 . 47 . lo o . - 3 . 12 . 0 . 0 . 0 . 4 0 2 . 3877 , 97
98 CUTLERY* HAND TOOLS AND 2 609 . <♦59. 12 . 44 . 97 . -8 5 * e . 0 . 0 . 0 . 53 5 . 2 074 . 98
99 MISC FABRICATED WIRE PR 1423. 3 1 . 0 . 0 . 17 . - 7 6 . 3 . 0 , 0 . 0 . - 2 5 . 1448. 99

100 VALVES* PIPE FITTINGS* 1851. 0 . 175 . 7 . 9 1 . - 1 6 . 1 6 . 0 . 0 . 0 . 2 7 3 . 1578. 100
101 OTHER FABRICATED METAL 2 219 . 9 0 . 5 5 . 2 4 . 6 4 . 0 . 3 . 0 , 0 . 0 . 2 3 6 . 1983. 101
102 ENGINES AnD TURBINES 2 080 . 125 . 357 . 2 3 . 269 . -3 3 . 157 . 1 . 0 . 0 . 8 9 9 . 1181 . 102
103 farm  m a c h in er y 2 607. 200 . 1722. -1 3 0 . 283 . -2 1 8 . 1 1 . 0 . 0 . 0 . 1868. 739 . 103
104 CONSTRUCTION, MINING* A 3632. 0 . 1760. 2 7 . 924 . 0 . 9 9 . 5 , 0 . 0 . 28 1 5 . 81 7 . 104
105 m a t e r ia l s  h a n d l in g  mach 1427. 0 . 665 . 2 4 . 98 . 0 . 6 4 . 0 , 0 . 0 . 8 5 1 . 57 6 . 105
106 MACHINE TOOLS* METAL CU 991 . 15. 621 , 2 9 . 135 . -4 6 . 3 6 . 6 . 0 . 0 . 796 . 195 . 106
107 m ach ine  t o o ls *  m e ta l f o 46 8 . 0 . 271 . - 1 4 , 9 2 . -1 6 . 8 . 0 . 0 . 0 . 341 . 127 . 107
108 other  METaL w orking  MAC 3241. 6 2 . 367 , 44 . 192 . -1 8 . 2 5 . 0 , 0 . 0 . 6 72 . 2 569 . 108
109 s p e c ia l,  i n d u s t r i a l  mach 3199. 2 1 . 2025 . 8 3 . 543. -1 2 7 . 10 . 0 . 0 . 0. 25 5 5 . 644 . 109
110 PUMPS* co m pressors* blo 1627. 0 . 718 . 72 . 164. -1 2 . 3 3 . 0 . 0 . 0. 975 . 6 5 2 . 110
111 BALL and r o ller  BEARING 9 6 7 . 0 . 0 . 2 0 . 58 . -2 7 . 1 0 . 0 . 0 . 0. 6 1 . 9 0 6 . 111
112 power Tr a n s m is s io n  e q u i 9 1 6 . 0 . 0 . 3 4 . 54 . 0 . 8 . 0 . 0 . 0 . 9 6 . 82 0 . 112
113 in d u s t r ia l  p a t te r n s 1195. 0 . 66 8 . 4 1 . 94 . - 4 . 168 . 0 , 0 . 0 . 9 6 7 . 22 8 . 113
114 computers  and r e la te d  m 2 612. 0 . 1309. 5 . 255 . -4 7 . 317 . 2 5 . 0 . 0. 1864. 74 8 . 114
U S  OTHER OFFICE MACHINERY 6 9 6 . 88 . 3 34 . 3 7 . 6 1 . -8 4 . 15 . 0 . 0 . 0 . 4 5 1 . 245 . 115
116 s e r v ic e  in d u s t r y  m a c h in 3026. 336 . 1112. 102. 176, 0 . 4 9 . 0 . 0 . 0 . 1775. 1251. 116
117 MACHINE shop products 2 063. 2 . 6 . - 2 6 . 16. -1 6 . 4 8 . 0 . 0 . 0. 3 0 . 2 0 3 3 . 117
118 ELECTRICAL MEASURING IN 8 0 2 . 0 . 426 . - 2 0 . 6 1 . -6 1 . 143 . 0 . 0 . 0. 549 . 253 . 118
119 TRANSFORMERS AND SWITCH 1756. 8» 8 51 . - 5 . 8 0 . - 8 . 5 3 . 0 . 0 . 0. 9 7 9 . 77 7 . 119
120 MOTORS AND GENERATORS 1651. 13 . 278 . 2 4 . 84 . -1 4 . 136 . 0 . 0 . 0 . 52 1 . 1130. 120
121 INDUSTRIAL CONTROLS 670 . 0 . 8 5 . 19. 3 5 . -3 5 . 2 1 . 0 . 0 . 0. 125 . 54 5 . 121
122 WELDING APPARATUS AND G 82 9 . 1 . 2 2 2 . 9 . 58 . - 8 . 2 4 . 0 . 0 . 0 . 306 . 52 3 . 122
123 HOUSEHOLD APPLIANCES 3861. 2793. 120 , 207 . 122. - 9 0 . 9 . 0 . 0 . 0 . 31 6 1 . 700* 123
124 ELECTRIC LIGHTING AND W 2 738 . 42 2 . 4 6 . - 4 . 7 2 . -3 8 . 1 3 , 0 , 0 . 0 . 5 1 1 . 2 2 2 7 . 124
125 RADIO AND TV RECEIVING 2 393 . 1888. 112. 113 . 6 6 . -2 5 6 . 4 2 . 0 . 0 . 0 . 1965. 42 8 . 125
126 PHONOGRAPH RECORDS 20 3 . 173. 0 . 6 . 7 . - 5 . 1 . 0 . 0 . 0 . 182. 2 1 . 126
127 COMMUNICATION EQUIPMENT 8 457. 6 1 . 1811. 365 . 389 . -6 5 . 4 251. 439 . 0 . 0 . 72 5 1 . 1206. 127
128 ELECTRONIC COMPONENTS 4 085 . 176 . 9 6 . 2 5 . 196. -7 6 . 36 1 . 2 9 . 0 . 0 . 8 0 7 . 3278 . 128
129 BATTERIES 7 2 7 . 24 2 . 112, 2 3 . 9 . - 1 4 . 4 7 . 0 . 0 . 0 . 4 1 9 . 308 . 129
130 ENGINE ELECTRICAL EQUIP 9 1 5 . 7 2 . 0 . - 2 9 . 6 1 . 0 . 4 0 . 0 . 0 . 0. 144 . 77 1 . 130
131 X-RAY EQUIPMENT AND ELE 2 9 5 . 5 5 . 8 6 , - i . l l . - 1 5 . 9 . 0 , 0 . 0 . 145 . 150 . 131
132 TRUCK* BUS* AND TRAILER 93 1 . 0 . 7 6 5 , 5 . 16 . - 1 6 . 3 8 . 0 . 0 . 0 . 8 0 8 . 123 . 132
133 MOTOR VEHICLES AND PART 36097 . 15369 . 48 9 2 , 6 9 7 . 1253. -6 4 7 . 64 3 , 0 . 0 . 0 . 22 2 07 . 13890 . 133
134 AIRCRAFT 4391 . 4 9 . 6 0 2 . 2 2 7 . 45 8 , - 3 4 . 2645 . 414 . 0 . 0 . 4361 . 3 0 . 134
135 AIRCRAFT ENGINES AND PA 3 790. 0 . 0 . 4 6 . 270 . —6 . 2 091 , 513 . 0 . 0 . 2914 . 87 6 . 135
136 AIRCRAFT EQUIPMENT» NEC 4048. 0 . 0 , 9 . 4 10 . -7 0 . 1476, 232 , 0 . 0 . 2057 . 1991. 136
137 SHIP AND BOAT BUILDING 1914. 192 . 3 4 4 . - 7 4 . 36 . -1 0 . 979 , 1 . 0 . 0 . 1468. 4 4 6 . 137
138 RAILROAD EQUIPMENT 1473. 0 . 9 4 6 , 9 . 126. - 2 . 5 , 0 . 0 . 0 . 1084. 389 . 138
139 CYCLES AND PARTS# TRANS 381 . 213 . 110 , 10 . 2 0 . -1 0 2 . 1 . 0 . 0 . 0 . 2 5 2 . 129 . 139
140 TRAILER COACHES 69 5 . 58 7 . 6 5 . 4 . 0 . 0 . 0 . 0 , 0 . 0 . 65 6 . 3 9 . 140
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1963 FINAL DEMAND COMPONENTS (CONT.)

SECtt SECTOR TITLES OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT D*0*D NASA CCC-DV CCC-GL TOT-FD xntgov  secm

141 ENGINEERING AND SClENTl 76 4 . 0 . 121 . -2 3 1 . U 9 . - 1 7 . 253 . 1 6 . 0 . 0 . 2 6 1 . 5 0 3 . 141
1<»2 MECHANICAL MEASURING OE 1494* 16 . 2 8 1 . 20 . 151 . - 1 5 . 3 3 . 4 . 0 . 0 . 4 9 0 . 1004. 142
1*»3 OPTICAL AND OPHTHALMIC 488* 23 5 . 143 , 58 . 3 2 . - 5 9 . 10 . 3 . 0 . 0 . 42 2 . 6 6 . 143
144 MEDICAL AND SURGICAL IN 9 3 7 . 132 . 2 7 0 . 54 . 8 0 . - 1 0 . 2 9 . 0 . 0 . 0 . 55 5 . 3 6 2 . 144
m s  p h o to g r a p h ic  e q u ip m e n t 1725. 368 . 197 . 16. 127. - 8 7 . 8 9 . 7 . 0 . 0 . 71 7 . 1008. 145
146 WATCHES* CLOCKS* AND PA 46 0 . 255 , 0 . 20 . 5 . - 8 8 . 1 0 0 . 0 . 0 . 193. 2 6 7 . 146
147 JEWELRY AND SILVERWARE 1189. 1030. 0 . 60 . 7 0 . - 8 7 . 2 . 0 . 0 . 0 . 1075. 114 . 147
148 TOYS* SPORTING GOODS* M 2 1 2 6 . 1595. 2 5 3 . 87 . 4 9 . -1 6 9 . 4 . 0 . 0 . 0 . 1819. 30 7 . 148
149 OFFICE SUPPLIES 560 . 1 7 1 . 0 . 20 . 2 8 . - 4 . 0 . 0 . 0 . 0 . 215 . 34 5 . 149
150 MISC MANUFACTURING* NEC 2223 . 540 . 2 4 4 . 13. 3 5 . - 8 7 . 4 . 0 . 0 . 0 . 749 . 1474. 150
151 RAILROADS 10895. 1959. 2 2 1 . 10. 9 9 . - 9 9 . 5 0 . 2 0 . 0 . 4 2 . 2 3 0 2 . 8 5 9 3 . 151
152 bUSSES 3774. 2272 . 0 . 0 . 0 . 0 . 11. 0 . 0 . 0 . 2283 . 1491. 152
153 TRUCKING 13412. 2362. 310 . 14. 0 . 0 . 339 . 0 . 0 . 126. 3151 . 10261 . 153
154 WATER TRANSPORTATION 3176. 353 . 5 . 1 . 1569. -1 6 3 6 . 270 . 0 . 0 . 2 . 564 . 2612 . 154
15b AIRLINES 4245 . 1328. 16 . 1 . 43 5 . -5 9 4 . 345 . 0 . 0 . 0 . 1531. 2 7 1 4 . 155
156 PIPELINES 1023. 160 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 160 . 86 3 . 156
157 TRAVEL*AGTS* OTH TRANS 364 . 14 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 14 . 350 . 157
158 TELEPHONE AND TELEGRAPH 12942. 5 542. 4 8 5 . 0 . 0 . 0 . 335 . 0 . 0 . 0 . 6362 . 6580 . 158
159 RADIO AND TV BROADCASTl 2297. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 2 2 9 7 , 159
160 ELECTRIC UTULITIES 15373. 6057 . 0 . 0 . 0 . 0 . 348 . 0 . 0 . 0 . 6405 . 8 9 6 8 . 160
161 NATURAL GAS 11106 . 3 799 . 0 . 0 . 0 . 0 . 39 . 0 . 0 . 0 . 3838. 7268 . 161
162 WATER ANO SEWER SERVICE 2944 . 1502. 0 . 0 . 0 . 0 . 2 2 . 0 . 0 . 0 . 1524. 1420. 162
163 WHOLESALL TRADE 47212 . 17516. 2 3 4 9 . 107. 1455. 0 . 6 72 . 0 . 0 . 0 . 22099 . 2 5113 . 163
164 RETAIL TRADE 71509 . 56266 . 1859. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 58125 . 13384. 164
165 CREDIT AGENCIES AND BRO 15235. 8 929 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 8929 . 6306 . 165
166 INSURANCE AND BROKER’ S 17326. 7 940 . 0 . 0 . 0 . 0 . 16 . 0 . 0 . 0 . 7956 . 9370 . 166
167 OWNER-OCCUPIED DWELLING 38726 . 38726 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 38726 . 0 . 167
168 REAL ESTATE 45147 . 15036 . 1224. 0 . 0 . 0 . 8 4 . 0 . 0 . 0 . 16344. 2 8803 . 168
169 HOTEL AND LODGING PLACE 3583. 2118 . 0 . 0 . 0 . 0 . 2 97 . 0 . 0 . 0 . 24 1 5 . 1168. 169
170 PERSONAL AND REPAIR SER 11382. 9956 . 0 . 0 . 0 . 0 . 1 . 0 . 0 . 0 . 9957 . 1425. 170
171 BUSINESS SERVICES 22587 . 2 847. 0 . 0 . 0 . 0 . 1790. 0 . 0 . 0 . 46 3 7 . 17950. 171
172 ADVERTISING 12687. 120 . 0 . 0 . 0 . 0 . 1 . 0 . 0 . 0 . 121. 12566. 172
173 AUTO REPAIR 10770. 6 693 . 0 . 0 . 0 . 0 . 18. 0 . 0 . 0 . 6711 . 4059 . 173
174 MOTION PICTURES AND AMU 7456. 4 712. 0 . 0 . 0 . 0 . 122. 0 . 0 . 0 . 4834 . 2622. 174
175 MEDICAL SERVICES 19041. 17686. 0 . 0 . 0 . 0 . 62 . 0 . 0 . 0 . 17768. 1273. 175
176 PRIVATE SCHOOLS AND NON 14060. 11649. 0 . 0 . 0 . 0 . 862 . 0 . 0 . 0 . 12511 . 1549. 176
177 POST OFFICE 4141. 882 . 0 . 0 . 0 . 0 . 102. 0 . 0 . 0 . 98 4 . 3157 . 177
178 FEDERAL GOV, ENTERPRISE 44 2 . 6 . 0 . 0 . 0 . 0 . 2 . 0 . 0 . 0 . 8 . 43 4 . 178
179 LOCAL GOV. PASSENGER TR 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 179
180 STATE AND LOCAL ELECTRl 1225. 353 . 0 . 0 . 0 . 0 . 14 . 0 . 0 . 0 . 367 . 85 8 . 180
181 DIRECTLY ALLOCATED IMPO 5370. 2429 . 0 . 0 . 0 . 0 . 2 165. 0 . 0 . 0 . 4594 . 7 7 6 . 181
182 BUSINESS TRAVEL 7543 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 7543 . 182
183 OFFICE SUPPLIES 2106 . 0 . 0 . 0 . 0 . 0 . 9 3 . 0 . 0 . 0 . 9 3 . 2013 . 183
184 UNIMPORTANT INDUSTRY 230 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 23 0 . 184
185 COMPUTER RENTAL 878 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 6 7 8 . 185

SUM TOTALS 965465 . 360717. 34093 , 4640 . 23132 . •1 6 6 7 6 . 29457 . 2554. -2 1 3 . 1553. 437257 . 528208 .
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196*1 FINAL DEMAND COMPONENTS

SECN SECTOR TITLES OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT D*0*D NASA CCC-DV CCC-GL t o t - fd INTGOV SEC#

1 DAIRY farm  PRODUCTS 5089* 173 . 0 . -2 1 2 . 0 . 0 . 0 . 0 . 0 . 0 . - 3 9 . 5 1 2 8 . 1
2 POULTRY AND EGGS 3576 • 1432. 0 . 19 . 18 . - 8 . 18 . 0 . 0 . 0 . 1479. 20 9 7 . 2
3 MEAT• ANIMALS AND MISC 15628* 124 . 0 . -1 1 2 6 . 46 . -3 8 4 . 4 . 0 . 0 . 0 . -1 3 3 6 . 16964. 3
4 COTTON 2466. 0 . 0 . 32 . 566 . -2 3 . 0 . 0 . 131 . 266. 9 7 2 . 1494. 4
5 GRAINS 10970. 0 . 0 . -7 6 7 . 2364. - 3 2 . 0 . 0 . -6 4 7 , 551. 1 469. 95 0 1 . 5
6 TOBACCO 1510. 0 . 0 . - 9 7 . 16. - 2 2 . 0 . 0 . 0 . 0 . -1 0 3 . 1613. 6
7 f r u it s * v e g e t a b l e s * and 8 284. 3 018 . 0 . 8 6 . 227 . -3 7 7 . 2 1 . 0 . - 5 8 . 20 . 2937 . 5 3 4 7 . 7
8 FORESTRY AND FISHERY PR 1307. 41 1 . 0 . 8 . 13. -4 2 2 . 3 . 0 . 0 . 0 . 13 . 1294. 8
9 NO DEF»N 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 9

10 AGRICULTURAL# FORESTRY 2000 . 16 . 0 . - 1 4 . 0 . 0 . 16 . 0 . 0 . 0 . 18 . 1962. 10
11 IRON ORES 1173. 0 . 0 . - 1 2 . 106. -5 4 1 . 0 . 0 . 0 . 0 . -4 4 7 . 1620. 11
12 COPPER ORE 71 7 . 0 . 0 . - 1 9 . 0 . - 2 6 . 0 . 0 . 0 . 0 . - 4 5 . 76 2 . 12
13 OTHER NON-FERROUS METaL 68 0 . 0 . 0 . 13 . 5 . -1 1 1 . 0 . 0 . 0 . 0 . - 9 3 . 773 . 13
14 COAL MINING 2796 . 122 . 0 . 38 . 290 . - 3 . 35 . 0 . 0 . 0 . 48 2 . 2 3 1 4 . 14
15 CRUDE PETROLEUN AND NAT 10769. 0 . 0 . - 7 . 8 . -1 5 0 7 . 0 . 0 . 0 . 0 . -1 5 0 6 . 12275. 15
16 STONE AND CLAY MINING 1946. 1 5 . 0 . 2 . 4 6 . -6 6 . 0 . 0 . 0 . 0 . - 3 . 1949. 16
17 CHEMICAL FERTILIZER MIN 43 7 . 0 . 0 . 1 . 7 2 . -1 3 3 . 0 . 0 . 0 . 0 . - 6 0 . 4 9 7 . 17
18 NEW CONSTRUCTION 24577 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 24577 . 18
19 MAINTENANCE AND REPAIR o . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 19
20 COMPLETE GUIDED MISSILE 3868. 0 . 0 . 5 . 52 . -5 2 . 2560. 1167. 0 . 0 . 3732. 136 . 20
21 AMMUNITION 57 7 . 117 . 0 . 38 . 148 . -1 7 . 193. 1 . 0 . 0 . 4 8 0 . 9 7 . 21
22 OTHER ORDNANCE 1053. 8 0 . 0 . - 5 . 172 . -1 7 . 552 . 8 . 0 . 0 . 79 0 . 26 3 . 22
23 MEAT PRODUCTS 18955. 14298. 0 . . 37 . 321 . -5 7 3 . 147. 0 . 0 . 0 . 14230 . 4725 . 23
24 DAIRY PRODUCTS 11335. 8462. 0 . 4 4 . 23 2 . . - 5 1 . 160. 0 . -2 0 9 . 386 . 90 2 4 . 23 1 1 . 24
25 CANNED AND FROZEN FOODS 7281 . 6445 . 0 . 154 . 219 . -2 7 0 . 2 6 . 0 . 0 . 0 . 6574. 7 0 7 . 25
26 GRAIN M ILL PRODUCTS 8 4 6 9 . 2107. 0 . - 2 9 . 451 . -4 4 . 13 . 0 . 0 . 146. 2 6 4 4 . 5825. 26
27 BAKERY PRODUCTS 5979 . 5713. 0 . 1 . 6 . -1 6 . 18 . 0 . 0 . 0 . 5722 . 2 5 7 . 27
28 SUGAR 2256 . 765 . 0 . - 3 . * . -5 2 8 . 3 . 0 . 0 . 0 . 24 1 . 20 1 7 . 28
29 CONFECTIONERY PRODUCTS 2292 . 1905. 0 . 6 . 2 * • - 7 0 . 1 . 0 . 0 . 0 . 1S63. 42 9 . 29
30 ALCOHOLIC BEVERAGES 7177 . 5854. 0 . 98 . 13. -4 8 1 . 4 . 0 . 0 . 0 . 54 8 8 . 1689. 30
31 SOFT DRINKS AND FLAVORl 3265. 2495 . 0 . 4 . 29 . - 7 . 19 . 0 . 0 . 0 . 2540 . 72 5 . 31
32 FATS AND OILS 4112 . 692 . 0 . 4 1 . 526 . -1 7 4 . 0 . 0 . 5 . 12 . 1102. 3010 . 32
33 MISC FOOD PRODUCTS 4236* 3723. 0 . 93 . 7 2 . -7 2 . 2 6 . 0 . 1. 0 . 3843. 393 . 33
34 to b a c c o  p ro d u c ts 7404 . 5006. 0 . - 2 0 . 507 . -1 2 0 . 0 . 0 . 0 . 0 . 5373 . 21 1 1 . 34
35 bROAD AND NARROW FABRIC 12776. 659 . 0 . 35 . 268 . -4 0 1 . 7 6 . 0 . 0 . 2 6 . 663 . 12113. 35
36 FLOOR COVERINGS 1384. 1055. 13 1 . 2 1 . 0 . - 5 9 . 3 . 0 . 0 . 0 . 1151. 2 3 3 . 36
37 MISC TEXTILES 2058. 120 . 0 . 21 . 2*». -4 5 4 . 4 . 0 . 0 . 0 . -2 8 5 . 2 343 . 37
38 KNITTING 3453. 2119. 0 . 4 4 . 21 . - 1 3 . 0 . 0 . 0 . 0 . 2 1 7 1 . 1282. 38
39 APPAREL 15074. 13143. 0 . 398 . 191 . -5 7 7 . 120 . 0 . 0 . 0 . 13275 . 1799. 39
*0  HOUSEHOLD TEXTILES 3094* 1352. 0 . 6 9 . 31 . - 4 3 . 7 5 . 0 . 0 . 0 . 1484. 1610. 40
41 LUMBER AND WOOD PRODUCT 6142. 130 . 0 . - 2 4 . 183 . -4 9 3 . 0 . 0 . 0 . 0 . - 2 0 4 . 6 3 4 6 . 41
<♦2 VENEER AND PLYWOOD 1520. 0 . 0 . 2 5 . 10 . -2 1 5 . 0 . 0 . 0 . 0 . - 1 8 0 . 1700. 42
43 MILLWORK AND WOOD PROOU 2811. 187 . 6 . 1 2 . 2 6 . -1 0 3 . 2 0 . 0 . 0 . 0 . 146 . 2 6 6 3 . 43
44 wooden c o n ta in e r s 3 82 . 0 . 0 . - 5 . 3 . - 2 . 8 . 0 . 0 . 0 . 4 . 37 8 . 44
<♦5 HOUSEHOLD FURNITURE 4213 . 3150. 2 3 5 , 157 . 29 . -3 7 . 10 . 0 . 0 . 0 . 3 544 . 66 9 . 45
* 6  other  f u r n it u r e 1922. 140 . 1189. 5 1 . 6 . - 1 4 . 2 7 . 0 . 0 . 0 . 1399. 52 3 . 46
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1964 FINAL DEMAND COMPONENTS (CONT«>

SECM SECTOR TITLES OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT D*0*D NASA CCC-DV CCC-Gl TOT-FD INTGOV SECH

47 PULP MILLS 824* 0 . 0 . 3 . 197 . -3 8 7 . 0 . 0 . 0 . 0 . - 1 8 7 , 1 011. 47
48 PAPER AND PAPERBOARD Ml 6601 . 3 4 . 0 . 7 . 2 18 . -8 2 8 . 8 . 0 . 0 . 0 . - 5 6 1 . 7 1 6 2 . 48
49 PAPER PRODUCTS# NEC 4573. 1 266. 0 . 11 . 8 6 . - 2 0 . 1 6 . 0 . 0 . 0 . 1359. 3 214 , 49
50 MALL AND BUILDING PAPER 357 . 0 . 0 . 6 . 6 . - 7 . 0 . 0 . 0 . 0 . 5 . 3 5 2 . 50
51 PAPERBOARD CONTAINERS 4804. 7 6 . 0 . 38, 2 0 . - 2 . 7 . 0 . 0 . 0 . 139 . 46 6 5 . 51
52 NEWSPAPERS 4621 . 1263. 0 . 0 , 2 . - 2 . 0 . 0 . 0 . 0. 1263. 3358. 52
53 PERIODICALS 2187 . 6 1 2 . 0 . 7 . 48 , - 9 . 3 1 . 0 . 0 . 0. 6 8 9 . 1498. 53
54 BOOKS 2428. 1040. 0 . 28 . 78 . -9 2 . 132 . 0 . 0 . 0 . 1186. 1242. 54
55 INDUSTRIAL CHEMICALS 12045. 152 . 0 . 95 , 826 . -3 0 7 . 74 4 . 6 . 0 . 0 . 1516. 10529 . 55
56 BUSINESS FORMS# BLANK B 877 . 5 9 . 0 . 5 . 0 . 0 . 0 . 0 . 0 . 0 . 6 4 . 8 1 3 . 56
57 COMMERCIAL PRINTING 2892 . 8 6 . 0 . 19. 6 2 . 0 . 0 . 0 . 0 . 0 . 167 . 27 2 5 . 57
58 MISC. PRINTING & PUBL,# 1459. 41 4 . 0 . 12 . 0 . - 2 5 . 0 . 0 . 0 . 0 . 40 1 . 1058. 58
59 FERTILIZERS 1366. 4 5 . 0 . 15. 7 1 . - 2 1 . 0 . 0 . 0 . 0 , 110 . 1256. 59
60 PESTICIDES AND OTHER AG 533 . 4 . 0 . 0 . 4 0 . - 9 . 1 . 0 . 0 . 0 , 3 6 . 4 9 7 , 60
61 MISC CHEMICAL PR0DUCT5 2556. 2 1 7 . 0 . 23 . 353 . - 7 2 . 8 5 . 0 . 0 . 0 . 60 6 . 1950. 61
62 PLASTIC MATERIALS AND R 2909. 13 . 0 . 8 . 34 6 . - 1 5 . 16 . 0 . 0 . 0 , 36 8 . 2 541 . 62
63 SYNTHETIC RUBBER 9 31 . 0 . 0 . 6 . 163 , - 1 7 . 2 . 0 . 0 . 0 . 154 . 77 7 . 63
64 CELLULOSlc FIBERS 729 . 0 0 0 . - 2 . 2 4 . - 3 6 . 6 . 0 . 0 . 0 . “ 6* • 7 3 7 , 64
65 NON-CELLULOSIC FIBERS 1612. 0 . 0 . 3 . 139 . -2 7 . 8 . 0 . 0 . 0. 123 . 1489. 65
66 DRUGS 3839. 2088 . 0 . 41 . 266 . -7 6 . 2 3 . 0 . 0 . 0. 2 3 4 2 . 1497. 66
67 CLEANING AND TOILET PRE 5157. 3728 . 0 . 56 . 9 2 . - 1 9 . 3 3 . 0 . 0 . 0 . 3890. 1267. 67
68 PAINTS 2387 . 2 4 . 0 . 41 . 2 7 . - 1 . 19 . 0. 0 . 0. 110. 2277 . 68
69 GASOLINE 19268. 4489 , 0. 3 . 356 . -2 2 3 . 43 8 . 0. 0. 0. 5 0 6 3 . 14205. 69
70 h e a t in g  o il 3932. 21 6 4 . 0. 1 . 64 . -7 0 7 . 110 . 0 . 0 . 0. 1632. 2300 . 70
71 PAVING AND ASPHALT 926 . 0. 0. 13. 7 . - 1 . 0 . 0. 0. 0. 19, 90 7 . 71
72 TIUCS AND INNER TUDES 2976. 1233. 0. 4 5 . 73 . -4 5 . 37 . 0 . 0* 0. 1343. 1633. 72
73 KUBliER PRODUCTS 2939. 573 . 2 0 . 39 . 9 2 . -6 7 . 83 . 0 . 0 . 0. 74 0 . 2199 . 73
74 MISC PLASTIC PRODUCTS 3012. 173 . 0 . 55 . 5 2 . -6 0 . 2 3 . 0 . 0 . 0. 24 3 . 3 569 . 74
75 LEATHER TANNING AND INO 928* 0* 0. - 1 . 4 2 . - 5 6 . 1 . 0 . 0 . 0 . - 1 4 . 9 4 2 . 75
76 LEATHER FOOTWEAR 2695. 2498 . 0 . 107, 10 . -1 0 2 . 0 . 0 . 0 . 0. 2513 . 182 . 76
77 OTHER LEATHER PRODUCTS 82 8 . 7 3 9 . 0. - 7 . 6 . - 9 3 . 2 4 . 0 . 0 . 0 . 6 6 9 . 159 . 77
76 GLASS 3001. 2 7 4 . 0. 88, 105 . -1 2 3 . a. 0. 0 . 0. 3 52 . 2 649 . 78
79 STRUCTURAL CLAY PRODUCT 878* 0. 0. - 9 . 38 , - 4 0 . 0. 0. 0. 0. - 1 1 . 889, 79
80 POTTERY 494 . 107 . 0 . 15 . 18 . -9 5 . 1 . 0 . 0 . 0. 4 6 . 44 8 . 80
81 CEMENT# CONCRETE# AND G 5242 . 2 . 0. 37 . 6 . -1 6 . 0 . 0. 0 . 0. 2 9 . 5213 . 81
82 OTHER STONE AND CLAY PR 2738 . 118 . 0. 30 . 7 3 . - 8 1 . 8 1 . 0. 0. 0. 22 1 . 2 5 1 7 . 82
83 STEEL 2 5115 . 1 1 . 0 . 388 , 647 . -9 6 1 . 7 . 0. 0. 0. 92 . 25023 . 83
84 COPPER 4233. 0. 0. - 3 8 . 2 1 6 . -3 8 6 . 5 . 0. 0. 0. - 2 0 3 . 4 4 3 6 . 84
85 LEAD 468 . 0 . 0. 9 . 3 . - 5 8 . 0 . 0. 0. 0, - 4 6 . 5 1 4 . 85
86 ZINC 358 . 0* 0. - 4 . 8 . - 4 1 . 0. 0. 0. 0. - 3 7 . 39 5 . 86
87 ALUMINUM 4003. 10 . 0. 106. 142 . -2 1 8 . 2 7 . 0. 0. 0. 6 7 . 3936. 87
88 PRIMARY NON-FERROUS MET 523 . 0* 0. 8 . 4 8 . -2 5 1 . 0. 1 . 0. 0. -1 9 4 . 7 1 7 . 88
89 NON-FERROUS ROLLING AND 671 . 0. 0. 11. 4 3 , -1 2 . 10 . 1 . 0. 0. 5 3 . 6 1 8 . 89
90 NON-FERROUS WIRE dRAWIN 2387. 4 . 2 3 . -1 2 . 32 . -1 8 . 4 7 . 4 . 0 . 0 . 8 0 . 2307 . 90
91 NON-FERROUS CASTINGS AN 557 . 0 . 0. 9 . 6 . - 6 . 3 . 2 . 0. 0. 14. 5 4 3 . 91
92 METAL CANS 2191. 0 . 0. 19. I 1* . - 1 4 . 3 . 0. 0. 0. 2 2 . 2 1 6 9 . 92
93 METAL BARRELS# DRUMS AN 343 . 0 . 10 . 1 . H . - 6 . 5 . 0 . 0 . 0. 2 1 . 32 2 . 93
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1964 FINAL DEMAND COMPONENTS (CONT.)

s e c # secto r  t it l e s OUTPUT P*C*E P*D*E O-VENT EXPORT IMPORT 0 *0 *0 NASA CCC-DV CCC-GL TOT-FO INT60V SEC»

94 P lu m b in g  and h e a t in g  eq m 2 * 5 5 . 0 . 9 2 . 4 2 . - 6 . 9 . 0 . 0 . 0 . 192 . 1350 . 94
95 s tr u c tu r a l  m e ta l  produc 7452. 17 . 60 0 . 62 . 181 . -1 6 . 4 7 . 13 . 0 . 0 . 9 0 4 . 65 4 8 . 95
96 SCRE* MACHINE PRODUCTS 1977. 2 6 . 0 . 2 8 . 2 7 . -5 1 . 11. 3 . 0 . 0. 4 4 . 1933. 96
97 METAL STAMPINGS 4 599. 2 6 4 . 0 . 5 4 . H 6 . - 5 . 10 . 0 . 0 . 0 , 4 3 9 . 4 1 6 0 . 97
90 CUTLERY» HAND to o ls  and 2 805. 4 6 9 . 1 3 . 89 . H I . -1 0 2 . 7 . 0 . 0 . 0 . 5 8 7 . 2 2 1 8 . 98
99 MISC FABRICATED WIRE PR 1514. 3 3 . 0 . 24 . 17 . -6 2 . 4 . 0 . 0 . 0 . 16 . 1498. 99

100 VALVES* PIPE FITTINGS# 1967. 0 . 186 . 3 8 .- i d . - 2 5 . 13 . 4 . 0 . 0 . 317 . 1650. 100
101 OTHER FABRICATED METAL 2528. 104 . 5 7 . 4 . 70 . - 3 2 . 7 . 2 . 0 . 0 . 2 1 2 . 2316 . 101
102 ENGINES AND TURBINES 2267 . 120 . 362 . 67 . 36 2 . -4 3 . 166 . 7 . 0 . 0 . 1041. 1226. 102
103 FARM MACHINERY 2946. 21 9 . 1899. 171. 368 . -2 0 9 . 16 . 0 . 0 . 0 . 2464. 48 2 . 103
104 CONSTRUCTION# MINING# A 4140 . 0 . 2028 . 176. m i . - 1 7 . 106 , 4 . 0 . 0 . 3408. 73 2 . 104
105 MATERIALS HANDLING MACH 1608. 0 . 76 1 . 35 . 106. -1.1 . 5 7 . 0 . 0 . 0 . 94 8 . 66 0 . 105
106 MACHINE TOOLS# METAL CU 1217. 19 . 74 0 . 42 . 191. -4 9 . 2 9 . 4 . 0 . 0 . 9 7 6 . 2 4 1 . 106
107 MACHINE TOOLS# METAL FO 542 . 0 . 301 . 30 . U 6 . -1 0 . 4 . 0 . 0 . 0 . 44 1 . 101 . 107
108 OTHER METaL WORKING MAC 3746. 70 . 4 3 3 . 82 . . 193 . -3 0 . 3 4 . 0 . 0 . 0 . 78 2 . 29 6 4 . 108
109 s p e c ia l  i n d u s t r i a l  mach 3635. 2 3 . 2330. 191. 622 . -1 7 8 . 2 3 . 0 . 0 . 0 . 3011. 6 2 4 . 109
110 PUMPS# COMPRESSORS# BLO 1810. 0 . 80 7 . 91 . 177. -2 3 . 3 8 . 1 . 0 . 0 . 1091. 71 9 . 110
111 BALL AND ROLLER BEARING 1091. 0 . 0 . 27 . 73 . -3 2 . 8 . 0 . 0 . 0. 7 6 . 1015. 111
112 POWER TRANSMISSION EQUI 984 . 0 . 0 . 34 . 6 3 . -1 2 . 7 . 0 . 0 . 0 . 92 . 89 2 . 112
113 INDUSTRIAL PATTERNS 1324. 0 . 731 . 53 . 109 . - 4 . 130 . 1 . 0 . 0 . 1020. 3 0 4 . 113
114 COMPUTERS AND RELATED M 2881. 0 . 1453. 213 . 312 . -4 1 . 284 . 4 3 . 0 . 0 . 22 6 4 . 6 1 7 . 114
115 OTHER OFFICE MACHINERY 75 1 . 9 6 . 360 . -4 0 . 6 9 . - 9 6 . 16 . 0 . 0 . 0 . 4 0 5 . 34 6 . 115
116 s e r v ic e  I ndustry  m a c h in 3373. 376 . 1216. 5 1 . 2 U . - 4 . 56 . 0 . 0 . 0 . 1906. 1467. 116
117 m a c h in e  Shop products 2 090 . 2 . 6 . 2 5 . 20 . - 2 0 . 2 6 . 1 . 0 . 0 . 6 0 . 2 0 3 0 . 117
118 e l e c t r ic a l  m e a su r in g  in 844 . o» 4 4 3 . 4 . 7 4 . -7 4 . 120 . 16 . 0 . 0 . 58 3 . 2 6 1 . 118
119 transform ers  and  s w itc h 1926. 8# 9 4 6 . 38 . 87 . - 8 . 31 . 0 . 0 . 0 . 1102. 82 4 . 119
120 motors and generato rs 1761. 14 . 29 8 . 25 . 96 . -2 2 . 123 . 3 . 0 . 0 . 537 . 1224. 120
121 in d u s t r ia l  controls 76 9 . 0 . 9 9 . 29 . 29 . -2 9 . 14 . 3 . 0 . 0 . 145 . 62 4 . 121
122 WELDING APPARATUS AND 6 916 . 1 . 2 5 8 . 17. 6 3 . -1 1 . 2 3 . 0 . 0 . 0 . 351 . 565 . 122
123 HOUSEHOLD APPLIANCES 4105. 2979 . 127 . 94 . 136 . -1 0 3 . 1 2 . 0 . 0 . 0 . 3245. 860 . 123
124 ELECTRIC l ig h t in g  AND W 2973. 45 2 . 5 0 . 36 . 8 3 . -5 6 . 1 3 . 0 . 0 . 5 6 2 . 23 9 1 . 124
125 RADIO AND TV RECEIVING 2 711 . 2 159 . 122 . -3 1 . 8 2 . -2 7 5 . 3 8 . 0 . 0 . 0 . 2095 . 61 6 . 125
126 PHONOGRAPH RECORDS 23 1 . 198 . 0 . 8 . 7 . - 5 . 1 . 0 . 0 . 0 . 20 9 . 2 2 . 126
127 COMMUNICATION EQUIPMENT 8 2 8 it. 6 3 . 1822. 32 . 405 . -7 2 . 3785 . 65 7 . 0 . 0 . 66 9 2 . 1592. 127
128 ELECTRONIC COMPONENTS 4139. 171 . 9 7 . 25 . 237 . -6 9 . 361 . 3 6 . 0 . 0 . 858 . 3281 . 128
129 BATTERIES 7 5 6 . 2 5 4 . 110 . 0 . 10 . -1 6 . 4 6 . 3 . 0 . 0 . 40 7 . 34 9 . 129
130 ENGINE ELECTRICAL EQUIP 94 8 . 7 5 . 0 . 1 . 6 6 . - 7 . 2 4 . 1 . 0 . 0 . 160 . 78 8 , 130
131 X-RAY EQUIPMENT AND ELE 386* 8 3 . 9 3 . 0 . 12 . - 1 7 . 16 . 0 . 0 . 0 . 187 . 199 . 131
132 TRUCK# BUS# AND TRAILER 1019. 0 . 842 . 43 . 19 . -1 9 . 4 1 . 0 . 0 . 0 . 92 6 . 9 3 . 132
133 MOTOR VEHICLES AND PART 37206. 15955. 5041 . 75 4 . 1441. -8 6 8 . 743 . 0 . 0 . 0 . 23066 . 14142 . 133
134 AIRCRAFT 4727 . 6 9 . 88 5 . -9 8 . 514 . -2 5 . 2788 . 564 , 0 . 0 . 4 6 9 7 . 3 0 . 134
135 AIRCRAFT ENGINES AND PA 393a. 0 . 0 . 2 3 . 2 28 . -1 0 . 1940. 64 9 . 0 . 0 . 28 3 0 . I l 0 2 . 135
136 AIRCRAFT EQUIPMENT# NEC 3828. 0 . 0 . 30 . 4 l6 . - 6 9 . 1325. 26 1 . 0 . 0 . 1963. 1865. 136
137 SHIP AND BOAT BUILDING 2 1 3 9 . 22 2 . 4 1 7 . 134 . 7 1 . -1 1 . 1060. 4 . 0 . 0 . 1897. 2 4 2 . 137
138 RAILROAD EQUIPMENT 1937. 0 . 1419. 62 . lo o . - 1 7 . 5 . 0 . 0 . 0 . 1569. 36 8 . 138
139 CYCLES AND PARTS# TRANS 445 . 26 6 . 126 . 6 . 2 6 . -1 3 1 . 1 . 0 . 0 . 0 . 29 4 . 151 . 139
140 TRAILER COACHES 91 6 . 78 1 . 8 5 . - 1 . 0 . 0 . 0 . 0 . 0 . 0 . 8 6 5 . 5 1 . 140
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1964 FINAL DEMAND COMPONENTS (CONT.)

SECtt SECTOR TITLES OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT D*0*D NASA CCC-DV CCfr-GL TOT-FD in t g o v SEC*

141 ENGINEERING AND SCIENTI 6 7 0 . 0 . 104 . -1 2 . 125 . - 2 5 . 2 3 3 , 1 * . 0 . 0 . 4 3 9 , 2 3 1 , 141
142 MECHANICAL MEASURING DE 1624. 17. 30 7 , 29 , 168. -1 5 , 3 1 . 10 . 0 . 0 . 5 4 7 . 1077. 142
143 OPTICAL ANO OPHTHALMIC 512 . 25 8 . 160 . 38 , 36 . - 7 0 . 7 . 6 . 0 . 0. 4 3 5 . 7 7 , 143
144 MEDICAL AnD SURGICAL IN 1000. 139 . 29 0 . 3 . 8 8 . -1 5 . 2 1 . 2 . 0 . 0 . 5 2 8 . 47 2 , 144
145 PHOTOGRAPHIC EQUIPMENT 2015 . 42 3 . 26 0 . 2 1 . 151. -1 1 0 . 116 . 6 . 0 . 0 . 86 7 . 1148, 145
146 WATCHES* CLOCKS* AND PA 505 . 28 2 . 0 . 4 5 . 6 . -9 7 . 2 . 0 . 0 . 0 . 2 3 8 . 26 7 . 146
147 JEWELRY AND SILVERWARE 1263. 1075. 0 . 13. 7 0 . -8 1 . 4 . 0 . 0 . 0 . 1081. 182 . 147
148 TOYS* SPORTING GOODS* M 22 5 4 . 1704. 2 6 6 . -4 5 . 6 3 . -1 9 0 . 6 . 0 . 0 . 0 . 1804 . 45 0 . 148
149 OFFICE SUPPLIES 59«*. 178 . 0 . 14. 28 . - 6 . 0 . 0 . 0 . 0. 2 1 4 . 380 . 149
150 MISC MANUFACTURING* NEC 23 8 0 . 586 . 2 7 3 , 3 7 . 4 0 . -1 0 6 . 6 . 0 . 0 . 0 , 83 6 . 1544. 150
151 RAILROADS 11258. 2038 . 24 9 , 11. 108. -1 0 8 . 5 4 . 5 5 . 0 . 41. 2 4 4 8 . 8 8 1 0 , 151
152 UUSStS 3 988. 2 291. 0 . 0 . 0 . 0 . 12 . 0 . 0 . 0 . 2 3 0 3 . 1685, 152
153 TRUCKING 1436t*. 2 482. 340 , 15. 0 . 0 . 3 1 3 . 0 . 0 . 120. 3270 . 11094, 153
154 WATER TRANSPORTATION 3256 . 375 . 6 . 1 . 1726. -1 7 1 8 . 2 9 0 . 0 . 0 . 2 , 6 8 2 . 2 574, 154
155 AIRLINES 4 8 2 5 . 1493. 18 . 1 . 483 . -6 5 1 . 31 3 . 0 . 0 . 0 . 1657. 3 168 , 155
156 PIPELINES 1053. 173 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 173 . 8 8 0 , 156
157 TRAVEL AGTS* OTH TRANS 39 2 . 15 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 15 . 377 , 157
158 TELEPHONE AND TELEGRAPH 13937. 5950 . 5 2 2 . 0 . 0 . 0 . 30 8 . 0 . 0 . 0 . 67 8 0 . 7157, 158
159 RADIO AND TV BROADCASTl 2546 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 2546 , 159
160 ELECTRIC UTULITIES 16211. 6397 . 0 . 0 . 0 . 0 . 347 . 0 . 0 . 0 . 6 7 4 4 . 94 6 7 , 160
161 NATURAL GAS 11776. 3969. 0 , 0 . 0 . 0 . 4 1 . 0 . 0 . 0 . 40 1 0 . 7766, 161
162 WATER AND SEWER SERVICE 3128* 1579. 0 , 0 . 0 . 0 . 2 4 . 0 . 0 . 0 . 1603. 1525, 162
163 WHOLESALE TRADE 50741 . 18564 . 2 6 0 9 , . 4 5 . 1667. 0 . 76 1 . 0 . 0 . 0 . 23646 . 27095 , 163
164 RETAIL TRADE 77386 . 59631 . 2 0 2 4 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 61 6 55 . 15731. 164
165 CREDIT AGENCIES AND BRO 16963* 9930. 0 , 0 . 0 . 0 . 0 . 0 . 0 . 0 . 9 9 3 0 . 7033 . 165
166 INSURANCE AND BROKER'S 18082. 8398. 0 , 0 . 0 . 0 . 1 3 . 0 . 0 . 0 . 8411 . 96 7 1 . 166
167 OWNER-OCCUPIED DWELLING 41015 . 41015 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 41015 . 0 . 167
168 REAL ESTATE 48712 , 16468. 1321. 0 . 0 . 0 . 115 . 0 . 0 . 0. 17904 . 30808 . 168
169 HOTEL AND LODGING PLACE 3887. 23 0 9 . 0 . 0 . 0 . 0 . 21 9 . 0 . 0 . 0 . 25 2 8 . 1359. 169
170 PERSONAL AND REPAIR SER 12162, 10628. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 10628, 1534, 170
171 BUSINESS SERVICES 25130 . 3082. 0 . 0 . 0 . 0 . 1397. 0 . 0 . 0 . 4«+79, 20651 , 171
172 ADVERTISING 13701. 129 . 0 . 0 . 0 . 0 . 1 . 0 . 0 . 0 . 130 . 13571. 172
173 AUTO REPAIR 10768. 6692 . 0 . 0 . 0 . 0 . 17 . 0 . 0 . 0 . 67 0 9 . 4059 . 173
174 MOTION PICTURES AND AMU 7944. 4982 . 0 . 0 . 0 . 0 . 8 3 . 0 . 0 . 0, 5065* 28 7 9 . 174
175 MEDICAL SERVICES 21330 , 19830. 0 . 0 . 0 . 0 . 7 3 . 0 . 0 . 0 . 19903 . 1427. 175
176 PRIVATE SCHOOLS AND NON 15241, 12636. 0 . 0 . 0 . 0 . 76 3 . 0 . 0 . 0 . 13399 . 1842. 176
177 POST OFFICE 4565. 924 . 0 . 0 . 0 . 0 . 95 . 0 . 0 . 0. 1019. 3546. 177
178 FEDERAL GOV. ENTERPRISE 47 0 . 6* 0 . 0 . 0 . 0 . 1 . 0 . 0 . 0 . 7 . 46 3 . 178
179 LOCAL GOV. PASSENGER TR 0* 0 . 0 . 0 . 0 , 0 . 0 . 0 . 0 . 0 . 0 . 0 . 179
180 STATE AND LOCAL ELECTr I 1328 . 391 . 0 . 0 . 0 . 0 . 16 . 0 . 0 0 0, <*07. 9 2 1 . 180
181 DIRECTLY ALLOCATED IMPO 5506* 2438. o . 0 , 0 . 0 . 2039 . 0 . 0 . 0 . 41*77. 1029. 181
182 BUSINESS TRAVEL 8887. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 88 8 7 . 182
183 OFFICE SUPPLIES 2214. 0 . 0 . 0 . 0 . 0 . 7 4 . 0 . 0 . 0 . 7 4 . 2 1 4 0 . 183
184 UNIMPORTANT INDUSTRY 24 5 . 0 . 0 . 0 , 0 . 0 . 0 . 0 . 0 . 0 . 0 . 2 4 5 . 184
185 COMPUTER RENTAL 1255. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 1255. 185

SUM TOTALS 1027060* 383664 . 37 9 26 . 3634 . 26247 , -2 0 3 9 4 . 27619 . 3567 . -7 7 7 .  1570. 463 05 6 . 564004 .
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SECtt SECTOR TITLES OUTPUT P*C*E

1 DAIRY FARM PRODUCTS 5 104 . 158 .
2 p o u ltr y  And  eggs 3843* 1477,
3 MEAT* ANIMALS ANO MISC 16200* 136.
4 COTTON 2 279 . 0 .
5 GRAINS 12130. 0 ,
6 TOBACCO 1267. 0 .
7 f r u it s # v e g e t a b l e s * and 8594. 3195,
8 FORESTRY AND FISHERY PR 1391, 472 ,
9 NO DEF»N 0 . 0 ,

10 AGRICULTURAL* FORESTRY 2 144, 18 .
n IRON ORES 1172. 0 .
12 COPPER ORE 844 , 0 ,
13 OTHER NON-FERROUS METAL 750 . 0 .
14 COAL MINING 2897 , 118.
15 CRUDE PETrOLEUN AND NAT 11093 . 0 .
16 STONE AND CLAY MINING 2 043, 16 .
17 CHEMICAL FERTILIZER MIN 511 , 0 .
18 NEW CONSTRUCTION 26203 , 0 .
19 MAINTENANCE AND REPAIR 0 , 0 ,
20 COMPLETE GUIDED MISSILE 3635, 0 ,
21 AMMUNITION 61 9 , 132 .
22 OTHER ORDNANCE 11*13, 91 .
23 MEAT PRODUCTS 20122 , 15199.
24 DAIRY PRODUCTS 11235, 8450,
25 CANNED AND FROZEN FOODS 7 732 , 6 817,
26 GRAIN M ILL PRODUCTS 8 602 , 2072,
27 b aker y  products 6 111 , 5839,
28 SUGAR 2 182 , 746 ,
29 CONFECTIONERY PRODUCTS 2 338 , 1953,
30 ALCOHOLIC BEVERAGES 7 467 , 6278,
31 SOFT DRINKS AND FLAVORl 3295, 2522,
32 FATS AND OILS 4529 , 761 ,
33 MISC FOOD PRODUCTS 4 3 m , 3815,
34 tobacco  products 7524, 5142,
35 BROAD AND NARROW FABRIC 13688, 727 ,
36 flo o r  c o v e r in g s 1415, 1048,
37 MISC TEXTILES 2268, 124,
38 KNITTING 3795, 2334,
39 a p p a r e l 15812, 13867,
<to HOUSEHOLD TEXTILES 34»H. 1399,
41 LUMBER AND WOOD PRODUCT 6161, 125,
42 veneer  and plywood 1595, 0 ,
43 M1LLWORK AND WOOD PRODU 2924 , 194,
44 WOODEN CONTAINERS 441 , 0 ,
45 household  f u r n it u r e 4548 , 3318.
46 OTHER FURNITURE 2134 , 146.

1965 FINAL DEMAND COMPONENTS

P*D*E D-VENT EXPORT IMPORT D*0*D NASA CCC-DV CCC-GL TOT-FO INTGOV SEC*

0 . 4 6 . 0 , 0 , 0 , 0 . 0 , 0 , 2 0 4 , 49 0 0 . 1
0 , 56 . 21 . - 8 , 4 0 . 0 , 0 , 0 , 1586, 2 2 5 7 , 2
0 , 3075, 58 , -5 0 1 , 10 , 0 , 0 , 0, 27 7 8 , 15422. 3
0 , -3 1 2 , 403 , - 2 0 , 0 , 0 . 135 , 172, 37 8 , 1901, 4
0 . 715 . 2413. -2 1 , 0 , 0 . -9 2 8 , 686. 28 6 5 , 9265 . 5
0 , 12, 20 . -2 6 , 0 , 0 , 0 , 0 , 6 , 1261. 6
0 . 166 , 256 . -4 2 0 , 4 6 , 0 . 7 0 , 23 . 33 3 8 , 52 5 6 . 7
0 , 35 , 2 2 . -4 8 0 . 5 , 0 , 0 , 0 , 54 . 1337. S
0 , 0 , 0 . 0 , 0 , 0 , 0 , 0 , 0 . 0 , 9
0 , - 2 . 0 , 0 , 13 , 0 , 0 , 0 . 2 9 . 2115 , 10
0 , - 7 . H O . -5 7 3 , 0 , 0 , 0 , 0. -4 7 0 , 1642. u
0 . 9 . 4 , - 7 . 0 , 0 , 0 . 0. 6 . 838 . 12
0 , - 8 . 8 , -1 3 9 . 0 , 0 , 0 , 0 . -1 3 9 . 889 . 13
0 , -1 1 . 299, * 2  * 39 . 0 , 0 . 0. 4 4 3 . 2454 . 14
0 , -8 3 . 10. -1 5 6 4 , 0 . 0 , 0 , 0. -1 6 3 7 . 12730. 15
0 , 6 . 58 . -6 5 , 0 , 0 , 0 , 0, 15 , 2028, 16
0 , 10 , 102, -1 5 8 , 0 , 0 , 0 , 0. - 4 6 , 557 , 17
0 , 0 . 0 . 0, 0, 0 , 0 , 0. 0 . 26203 . 18
0 , 0, 0 . 0 , 0, 0 , 0 , 0. 0 . 0. 19
0 . 94 . 51 , - 5 1 , 2104, 1503, 0 , 0. 37 0 1 , 134 . 20
0 . 10, 146 , -2 0 , 24 7 , 1 , 0 , 0. 5 1 6 , 103 . 21
0 , - 2 0 , 170, - 2 1 , 62 8 , 9 . 0 , 0. 85 7 . 286 . 22
0 , 4 3 , 28 5 , -5 9 7 , 261 , 0 , 0 , 0. 15190 , 4 9 3 2 , 23
0 . - 2 1 . 174, -5 6 , 29 4 , 0 . - 3 4 , 237. 9 0 4 4 , 2191 . 24
0 , -1 2 2 . 242 . -2 7 9 , 4 7 , 0 , 0 , 0. 67 0 5 . 1027. 25
0 , 31 , 435 , -5 0 , 2 5 , 0 , 9 , 135. 2 6 5 7 . 5945 . 26
0 , 1, 5 , - 1 7 , 34 , 0 , 0 , 0. 58 6 2 . 24 9 . 27
0 . 100, 4 , -4 9 8 , 6 , 0 , 0 , 0. 358 . 1824, 28
0 , 37 , 16 , - 6 2 , 1 , 0 , 0 , 0. 1945. 393 . 29
0 , 24 , 18 , -5 3 7 , 6, 0, 0 , 0. 5791. 1676. 30
0 , 2 , 2 3 , - 8 . 37 , 0, 0 . 0. 2576 . 71 9 , 31
0 , -5 5 , 621 . -1 6 0 . 0, 0 . - 8 . 27 . 1186 . 3 343 , 32
0 , 18, 5 3 , - 6 7 . 47 . 0 , 1 , 0. 3 867 , 447 , 33
0 , 6 . 4 64 . -1 4 1 . 0 , 0 , 0 , 0. 5 471, 2053 , 34
0 , 115, 237 , -5 0 6 . 137, 0 , 0 , 20. 7 3 0 , 12958, 35

157 . 82 . 9 , - 6 0 . 2 , 0 , 0, 0. 1238. 177 . 36
0 , 36 . 7 6 . -4 7 0 . 3 , 0 , 0 , 0. - 2 3 1 . 2 4 9 9 . 37
0 . 168. 2 4 , -1 8 , 0 , 0, 0 , 0. 2 5 0 8 . 1 287, 38
0 , 488 . 180, —683 , 22 3 , 0 , 0 , 0. 14075. 1737. 39
0 , 30. 31 , - 4 8 . 91 , 0 , 0, 0. 1503. 1938. 40
0 , - 3 4 . 2 14 , -5 0 1 , 0, 0 , 0 s 0. - 1 9 6 . 63 7 7 , 41
0 , 2 4 . l2 « -2 2 1 , 0, 0 , 0 , 0. - 1 8 5 . 1780, 42
6 , 0. 2*». -1 1 8 , 4 1 , 0 , 0 , 0. 147. 2777 , 43
0 , - 1 2 . 2 , - 2 . 13 , 0 , 0 , 0. 1 . 4 4 0 , 44

3 0 8 , 2 6 , 3 0 , - 4 8 , 11, 0 , 0 , 0. 3 6 4 5 , 9 0 3 , 45
1 3 3 4 , 4 6 . 7 . - 1 9 , 4 2 , 0 , 0 , 0 . 1558. 5 7 6 , 46
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SEC# SECTOR TITLES OUTPUT P*C*E P *0*E

47 PULP MILLS 8 2 6 . 0 . 0 .
48 PAPER AND PAPERBOARD Ml 6863 . 3 6 . 0 .
49 PAPER PRODUCTS» NEC 5084 . 1398. 0 .
50 MALL AND BUILOING PAPER 370 . 0 . 0 .
51 PAPERBOARD CONTAINERS 5201 . 7 7 . 0 .
52 NEWSPAPERS 4 887 . 1335. 0 .
53 PERIODICALS 2 318 . 65 5 . 0 .
54 BOOKS 2 606 . 1121. 0 .
55 INDUSTRIAL CHEMICALS 13121. 130 . 0 .
56 bUSINESS FORMS' BLANK B 941 . 5 9 . 0 .
57 COMMERCIAL PRINTING 3 134. 105 . 0 .
58 MISC. PRINTING & PUBL,» 1604. 443 . 0 .
59 FERTILIZERS 1463. 4 7 . 0 .
60 PESTICIDES AND OTHER AG 6 0 9 . 5 . 0 .
61 MISC CHEMICAL PRODUCTS 2 765. 24 4 . 0 .
62 PLASTIC MATERIALS AND R 3366. 1 5 . • Oi
63 SYNTHETIC RU3BER 962 . 0 . 0 .
64 CELLULOSIC FIBERS 760 . 0 . 0 .
65 NON-CELLULOSIC FIBERS 1878. 0 . 0 .
66 DRUGS 4320. 2369. 0 .
67 CLEANING AND TOILET PRE 5545. 4007. 0 .
68 PAINTS 2586* 2 6 . o v
69 GASOLINE 19991 . 4564. 0 .
70 HEATING O IL 4178 . 2331. o*
71 PAVING AND ASPHALT 963 . 0 . 0 .
72 TIRES AND INNER TUBES 3324. 137*1. 0..
73 RUBBER PRODUCTS 3094. 5 79 . 2 2 .
74 MISC PLASTIC PRODUCTS 4493. 20 2 . 0 .
75 LEATHER TANNING AND I nD 1008. . o . 0 .
76 LEATHER FOOTWEAR 2 701. 2573. 0 .
77 OTHER LEATHER PRODUCTS 865 . 77 9 . 0 .
78 GLASS 3290. 27 2 . 0 .
79 STRUCTURAL CLAY PRODUCT 899 . 0 . 0 .
80 POTTERY 520. 104 . 0 .
81 CEMENT* CONCRETE* AND G 5604. 2 . 0 .
82 OTHER STONE AND CLAY PR 2 982. 127 . 0 .
83 STEEL 27793 . 1 2 . 0 .
84 COPPER 5029. 0 . 0 .
85 LEAD 574 . 0 . 0 .
86 ZINC 405 . 0 . 0 .
87 ALUMINUM 4 606 . 1 1 . 0 .
88 p r im a r y  non- ferrous  met 568. 0 . 0 .
89 NON-FERROUS ROLLING ANO 748 . 0 0 0 .
90 NON-FERROUS WIRE DRAWIN 2958 . 4 . 2 9 .
91 NON-FERROUS CASTINGS AN 653 . 0 . 0 .
92 METAL CANS 2320. 0 . 0 .
93 METAL BARRELS* DRUMS AN 370. 0 . i s .

MATRIX BALANCING DATE 102173 PAGE

1965 FINAL DEMAND COMPONENTS <CONT*>

D-VENT EXPORT IMPORT 0 *0 *0 NASA CCC-DV CCC-6L TOT-FD INTGOV SEC#

8 . 182 . -4 1 7 . 0 . 0 . 0 . 0 , -2 2 7 . 1053, 47
6 3 . 243 . -8 7 0 . 9 . 0 . 0 . 0 , -5 1 9 . 73 8 2 . 48
**2. 7 9 . - 2 0 . 18 . 0 . 0 . 0 . 1517. 3567 . 49
17, 7 . - 6 . 0 . 0 . 0 . 0 . 18 . 3 5 2 . 50
39. 19 . - 2 . 4 . 0 . 0 . 0 . 137 . 5064 . 51
- 1 . 3 . - 3 . 0 . 0 . 0 . 0 . 1334. 3553 . 52
20 . 5 7 . - 7 . 2 2 . 0 . 0 . 0 , 74 7 . 1571. 53
46 . 8 8 . -1 0 2 . 89 . 0 . 0 . 0 , 1242. 1364. 54

208 . 91 6 . -3 6 2 . 611 . 13 . 0 . 0 , 1516. 11605. 55
3 . 0 . 0 . 0 . 0 . 0 . 0 . 6 2 . 8 7 9 . 56

11. 6 5 . 0 . 0 . 0 . 0 . 0 . 181 . 2953 . 57
10. 0 . - 2 4 . 0 . 0 . 0 . 0 . 42 9 . 1175. 58
45. 6 0 . -2 7 . 0 . 0 . 0 . 0 . 125 . 1338. 59
- 3 . 4 1 . - 1 1 . 0 . 0 . 0 . 0 . 32 . 577 . 60
15. 27 1 . - 8 4 . 85 . 0 . 0 . 0 . 531 . 22 3 4 . 61

. **2. 364 . - 2 5 . 8 . 0 . 0 . 0 , 4 0 4 . 2962 . 62
5 . 146 , - 2 2 . 1 . 0 . 0 . 0 , 130 . 83 2 . 63
6 . 16 . - 2 8 . 3 . 0 . 0 . 0 . - 3 . 7 6 3 . 64

65 . 9 2 . - 5 5 . 4 . 0 . 0 . 0 . 106 . 1772. 65
53. 27 6 . -9 5 . 34 . 0 . 0 . 0 . 26 3 7 . 1683. 66
76. lo o . - 2 2 . 50 . 0 . 0 . 0 . 4 2 1 1 . 1334. 67
19. 3 2 . 4 2 . 0 . 0 . 0 . 118 . 2468 . 68
36. 32 6 . -2 7 4 . 349 . 0 . 0 . 0 . 5001 . 14990. 69

‘ 0 . 5 1 . -8 2 4 . 87 . 0 . 0 . 0 . 1645. 25 3 3 . 70
0 . 10 . 0 . 0 . 0 . 0 . 0 . 10 . 9 5 3 . 71

78 . 8 3 . -5 0 . 28 . 0 . 0 . 0 . 1513. 1811. 72
37. 6 3 . -7 7 . 75 . 0 . 0 . 0 . 7 1 9 . 2375 . 73
96 . 6 3 . -7 2 . 17 . 0 . 0 . 0 . 30 6 . 41 8 7 . 74
13. 4 1 . - 7 4 . 1 . 0 . 0 . 0 . - 1 9 . 1027. 75

103. 9 . -1 1 6 . 0 . 0 . 0 . 0 . 25 6 9 . 21 2 . 76
‘ 24 . 8 , -1 1 2 . 52 . 0 . 0 , 0 . 75 1 . 114 . 77

43 . U 5 . -1 2 5 . 9 . 0 . 0 , 0 . 314 . 29 7 6 . 78
4 . 4 6 , -3 9 . 0 . 0 . 0 , 0 . 11 . 88 8 . 79
8 . 17 . -1 0 8 . 3 . 0 . 0 , 0 . 2 4 . 4 9 6 . 80

- 6 . 8 . - 2 5 . 0 . 0 . 0 , 0 . - 2 1 . 5625 . 81
49 . 6 3 , -8 7 . 156. 0 . 0 . 0 . 328 . 26 5 4 . 82

465 . 588 , •1 4 8 0 . 8 . 0 . 0 . 0 . - 4 0 7 . 28200 . 83
71 . 2 7 2 . *?377. 7 . 0 . 0 . 0 . - 2 7 . 5056 . 84
10. 2 . - 7 1 . 0 . 0 . 0 . 0 . - 5 9 . 6 3 3 . 85
- 6 . 2 . - 5 2 . 0 . 0 . 0 . 0 . - 5 6 . 46 1 . 86
26 . 148 . -2 8 7 . 34 . 0 . 0 . 0 . - 6 8 . 46 7 4 . 87

-1 0 . 4 8 . -3 5 4 . 0 . 2 . 0 . 0 . -3 1 4 . 88 2 . 88
27 . 5 0 . - 2 3 . 14 . 2 . 0 . 0 . 7 0 . 6 7 8 . 89
48 . 3 6 . -2 6 . 30 . 9 . 0 . 0 . 132 . 28 2 6 . 90
18. U . -1 1 . 3 . ^  • 0 . 0 . 2 5 . 6 2 8 . 91
38 . 1 2 . - 1 2 . ^ 0 0 . 0 , 0 . 4 2 . 2 2 7 8 . 92

2 . 5 . - 7 . 6 . 0 . 0 . 0 . 2 1 . 3 4 9 . 93



I*N*F*0*R*U*M  185-ORDER FINAL DEMAND COMPONENTS USED IN MATRIX BALANCING DATE 102173 PAGE

1965 FINAL DEMAND COMPONENTS (CONT*)

SECW sector  t it l e s OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT D*0*D NASA CCC-DV ccc- gl TOT-FD INTGOV SECM

94 PLUMBING AND HEATING EG 1580* 5 2 . 0 . 3 4 . 4 4 . - 7 . 16 . 0 . 0 . 0 . 139 . 1441. 94
95 STRUCTURAL METAL pRODUC 8294* 2 0 . 6 9 6 . 188. 201 . - 2 1 . 4 6 . 2 5 . 0 . 0 . 1155. 7 1 3 9 . 95
96 SCREW MACHINE PRODUCTS 2219* 29 . 0 . 4 6 . 3 4 . - 7 3 . 1 0 . 7 . 0 . 0 . 5 3 . 21 6 6 . 96
97 METAL STAMPINGS 5461 . 310 . 0 . 51 . 121. - 4 . 1 0 . 0 . 0 . 0 . 4 8 8 . 49 7 3 . 97
98 CUTLERY* HAND TOOLS AND 3239* 52 2 . 15 . 61 . 108. -1 1 4 . 6 . 0 . 0 . 0 . 5 9 8 . 2641 . 98
99 MISC FABRICATED WIRE PR 1660* 36 . 0 . 16 . 25 . - 7 0 . 6 . 0 . 0. 0 . 13 . 1647. 99

100 VALVES* PIPE FITTINGS* 2243* 0 . 212 . 123 . 133. - 3 4 . 11 . 9 . 0 . 0 . 4 5 4 . 1789. 100
101 OTHER FABRICATED METAL 27 0 8 . 112 . 5 9 . 2 9 . 7 6 . -4 5 . 1 1 . 3 . 0 . 0 . 24 5 . 2463 . 101
102 ENGINES AND TURBINES 24 6 3 . 121 . 3 6 6 . 92 . 499 . - 6 2 . 176. 13 . 0 . 0 . 1205. 1258. 102
103 farm  m a c h in er y 3222. 24 3 . 2 117 . 134. 3 92 . -2 5 6 . 2 5 . 0 . 0 . 0 . 2 6 5 5 . 5 6 7 . 103
104 CONSTRUCTION* MINING* A 4710 . 0 . 2 333. 100 . 1175. -3 3 . 112 . 4 . 0 . 0 . 3691 . 1019. 104
105 MATERIALS HANDLING MACH 1837. 0 . 89 8 . 38 . U 4 . - 1 5 . 5 1 . 0 . 0 . 0 . 1086 . 75 1 . 105
106 MACHINE TOOLS* METAL CU 1485. 2 7 . 95 1 . 4 6 . 178. - 7 5 . 22 . 1 . 0 . 0 . 1150. 335 . 106
107 MACHINE TOOLS* METAL FO 598 . 0 . 359 . 34 . 9 1 . -1 3 . 0 . 0 . 0 . 0 . 4 7 1 . 127 . 107
108 OTHER METaL WORKING MAC 4279. 7 9 . 481 . 106 . 176 . - 4 4 . 50 . 0 . 0 . 0 . 84 8 . 3431. 108
109 s p e c ia l  I n d u s t r ia l  mach 4222* 18. 2763 . 144 , 65 3 . -2 3 1 . 4 1 . 0 . 0 . 0 . 3388 . 83 4 . 109
110 PUMPS*‘ COMPRESSORS* BLO 2101 . 0 . 93 9 . 97 . 235 . - 3 6 . 4 4 . 3 . 0 . 0 . 1282. 81 9 . 110
i l l  BALL AND ROLLER BEARING 1232. 0 . 0 . 44 . 73 . - 4 3 . 6 . 1 . 0 . 0 . 8 1 . 1151. 111
112 POWER TRANSMISSION EQUI 1136. 0 . 0 . 36 . 88 . - 1 5 . 7 . 0 . 0 . 0 . 116 . 1020. 112
113 INDUSTRIAL PATTERNS 1490. 0 . 84 7 . - 7 . 90 . - 7 . 9 1 . 2 . 0 . 0 . 1016. 47 4 . 113
114 COMPUTERS AND RELATED M 3124 . 0 . 1631. 140. 319 . - 6 3 . 24 9 . 6 1 . 0 . 0 . 2 3 3 7 . 78 7 . 114
115 OTHER OFFICE MACHINERY 82 2 . 105. 383 . 37 . 104. -1 1 1 . 2 0 . 0 . 0 . 0 . 53 8 . 28 4 . 115
116 SERVICE INDUSTRY MACHIN 3902. 435 . 1416. 106. 234 . - 6 . 7 2 . 0 . 0 . 0 . 22 5 7 . 1645. 116
117 MACHINE SHOP PRODUCTS 2 378 . 2 . 7 . 16. 2 6 . -2 6 . 5 . 1 . 0 . 0 . 31 . 2347 . 117
118 ELECTRICAL MEASURING IN 9 2 6 . 0 . 470 . 15. 108. -1 0 8 . 9 6 . 33 . 0 . 0 . 6 1 4 . 312 . 118
119 T r a n s fo rm e rs  and s w i t c h 2 2 3 0 . 10. 1094. 4 0 . 9 3 . -1 5 . 8 . 1 . 0 . 0 . 1231. 9 9 9 . 119
120 MOTORS AND GENERATORS 2026 . 17 . 325 . 14 . 133 . - 3 6 . 110 . 7 . 0 . 0 . 57 0 . 1456. 120
121 INDUSTRIAL CONTROLS 873 . 0 . 112 , 4 2 . 36 . - 3 6 . 8 . 7 . 0 . 0 . 169. 704 . 121
122 WELDING APPARATUS AND G 1091. 1 . 320 . 10. 6 6 . -1 4 . 2 4 . 0 . 0 . 0 . 40 7 . 6 8 4 . 122
123 HOUSEHOLD APPLIANCES 4523* 3321. 137 . 163 . 136 . -1 2 6 . 1 7 . 0 . 0 . 0 . 3 648 . 87 5 . 123
124 ELECTRIC LIGHTING AND W 3279 . 522 . 56* 87 . 120. -8 1 . 1 4 . 7 . 0 . 0 . 7 2 5 . 2554 . 124
125 RADIO AND TV RECEIVING 3448. 2830. 156. 50 . 78 . -3 7 2 . 3 7 . 0 . 0 . 0 . 27 7 9 . 6 6 9 . 125
126 PHONOGRAPH RECORDS 22 5 . 191 . 0 . 15. 9 . - 5 . 2 . 0 . 0 . 0 . 2 1 2 . 13. 126
127 COMMUNICATION EQUIPMENT 8642 . 84 . 1938. 215 . 338 . -1 0 2 . 3320. 87 5 . 0 . 0 . 66 6 8 . 1974. 127
128 ELECTRONIC COMPONENTS 5561. 21 2 . 139 . 202 . 22 6 . -1 1 7 . 361 . 4 4 . 0 . 0 . 1067. 4494 . 128
129 BATTERIES 86 8 . 28 3 . 137 . 48 . 18 . - 1 6 . 4 6 . 7 . 0 . 0 . 5 2 3 . 34 5 . 129
130 ENGINE ELECTRICAL EQUIP 1109. 9 0 . 0 . 122. 54 . - 1 1 . 7 . 3 . 0 . 0 . 26 5 . 844 . 130
131 x - ray e q u ip m e n t  and e l e 33 0 . 55 . 9 5 . 11 . 21 . - 2 2 . 2 4 . 0 . 0 . 0 . 184 . 146 . 131
132 TRUCK* BUS* AND TRAILER 1197. 0 . 1003. 51 . 18 . - 1 8 . 4 5 . 1 . 0 . 0 . 1100. 9 7 . 132
133 MOTOR VEHICLES AND PART 46064 . 20152 . 6346 . 1196. 1484. •1 0 5 5 . 96 1 . 0 . 0 . 0 . 29 0 84 . 16980. 133
134 AIRCRAFT 5350* 101 . 1311. -2 3 . 759 . -9 0 . 2544 . 713 . 0 . 0 . 5315 , 3 5 . 134
135 AIRCRAFT ENGINES AND PA 4 0 6 4 . 0 . 0 . 130. 239 . - 2 7 . 1790. 785 , 0 . 0 . 2 9 1 7 . 1147. 135
136 AIRCRAFT EQUIPMENT* NEC 4032* 0 . 0 . 4 4 . 42 9 . -7 2 . 1173. 28 9 , 0 . 0 . 1863. 2169 . 136
137 SHIP AND BOAT BUILDING 24 1 4 . 234* 49 2 . 119 . 4 9 . -1 5 . 1141. 6 . 0 . 0 . 20 2 6 . 3 8 8 . 137
138 RAILROAD EQUIPMENT 23 8 7 . 0 . 1741. 4 . 125 . - 8 . 6 . 0 . 0 . 0 . 1868. 51 9 . 138
139 CYCLES AND PARTS. TRANS 51 2 . 345 . 161 . 13 . 31 . -2 1 4 . 2 . 0 . 0 . 0 . 33 8 . 174 . 139
140 TRAILER COACHES 95 8 . 82 4 . 8 9 . 7 . 0 . 0 . 0 . 0 . 0 . 0 . 9 2 0 . 38 , 140
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1965 FINAL DEMAND COMPONENTS (CONT.)

SECM SECTOR TITLES OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT D*0*D NASA CCC-DV CCC-Gl TOT-FD INTGOV SEC«

m i  ENGINEERING AND SCIENTI 72 4 . 0 . 117 . 1 3 . 114. - 3 0 . 2 1 4 . 1 3 . 0 . 0 . 4 4 1 , 2 8 3 , 141
142 MECHANICAL MEASURING DE 1786. 19 . 348 . 5 0 . 194. - 1 8 . 2 9 . 1 5 . 0 . 0 . 637 • 1149. 142
143 OPTICAL AND OPHTHALMIC 561 . 28 4 . 186 , 110. 35 . - 8 7 . 3 . 9 . 0 . 0. 5 4 0 . 2 1 . 143
144 MEDICAL AND SURGICAL IN 1100. 149 . 32 2 . 16 . 8 7 . - 1 7 . 13 . 4 . 0 . 0. 57 4 . 52 6 . 144
145 PHOTOGRAPHIC EQUIPMENT 24 2 7 . 498 . 33 0 . 5 8 . 188. -1 1 7 . 144 . 5 . 0 . 0 . 1106. 1321. 145
146 MATCHES* CLOCKS* AND PA 581 . 32 9 . 1 . 5 2 . 8 . -1 2 1 . 3 . 0 . 0 . 0 . 2 7 2 . 309 . 146
147 je w e lr y  and s ilv e r w a r e 1438. 1207. 0 . 9 6 . 76 . - 8 3 . 5 . 0 . 0 . 0. 1301. 137 . 147
148 TOYS* SPORTING GOODS* M 2515 . 1926. 29 4 . 8 1 . 63 . -2 2 5 . 9 . 0 . 0 . 0 . 2148 . 36 7 . 148
149 OFFICE SUPPLIES 628 * 189. 0 . 7 . 2 9 . - 1 1 . 0 . 0 . 0 . 0. 2 1 4 . 41 4 . , 149
150 MISC MANUFACTURING* NEC 2521. 60 8 . 2 7 4 . 23 . 84 . -1 0 2 . 8 . 0 . 0 . 0. 895 . 1626. 150
151 RAILROADS 11753. 2163 . 295 . 17 . i n . -1 1 1 . 57 . 89 . 0 . 32. 2653 . 91 0 0 . 151
152 BUSSES 4400 . 2335. 0 . 0 . 0 . 0 . 15 . 0 . 0 . 0 . 2350 . 2050 . 152
153 TRUCKING 15797 . 2693. 39 8 . 2 3 . 0 . 0 . 31 7 . 0 . 0 . 96. 3527 . 12270. 153
154 water tr a n s p o r t a t io n 3425. 397 . 7 . 1 . 1751. -1 8 1 0 . 351 . 0 . 0 . 1. 6 9 8 . 27 2 7 . 154
155 AIRLINES 5626. 1726. 2 0 . i . 552. -7 5 3 . 309 . 0 . 0 . 0. 1855. 3771. 155
156 PIPELINES 1101. 180. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 180 . 921 . 156
157 TRAVEL AGTS* 0TH TRANS 453. 14* 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 14 . 439 . 157
158 TELEPHONE AND TELEGRAPH 14953. 6462 . 56 0 . 0 . 0 . 0 . 310 . 0 . 0 . 0 . 7 3 3 2 . 7621 . 158
159 RADIO ANO TV BROADCASTI 2780. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0* 0 . 0 . 2780 . 159
160 ELECTRIC UTULITIES 17141. 6716 . 0 . 0 . 0 . 0.* 386 . 0 . 0 . 0 . 71 0 2 . 10039. 160
161 NATURAL GAS 12229. 4106 . 0 . 0 . 0 . 0 . 4 8 . 0 . 0* 0 . 41 5 4 . 8075 . 161
162 WATER AND SEWER SERVICE 3270. 1668. 0 . 0 . 0 . 0 . 3 0 . 0 . 0 . 0 . 1698. 1572. 162
163 WHOLESALE TRADE 54513 . 19738. 3039 . 129 . 1742. 0 . 965 . 0 . 0* 0 . 25 6 13 . 28900 . 163
164 RETAIL TRADE 81550 . 64086 . 2416 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 66502 . 15048 . 164
165 CREDIT AGENCIES AND BRO 18163. 11122. 0 . ' o . 0 . 0* 0 . 0 . 0 . 0 . 11122 . 7041. 165
166 INSURANCE AND BROKER'S 18983. 9038. 0 . 0 . 0 . 0 . 11 . 0 . 0 . 0 . 9 0 4 9 . 9934 . 166
167 OWNER-OCCUPIED DWELLING 43477 . 43477 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 43477 . 0 . 167
168 REAL ESTATE 52463 . 17986. 1422. 0 . 0 . 0 . 168 . 0 . 0 . 0 . 19576. 32887 . 168
169 HOTEL AND LODGING PLACE 4315. 2580. 0 . 0 . 0 . 0 . 146 . 0 . 0 . 0 . 27 2 6 . 1589. 169
170 PERSONAL AND REPAIR SER 12991. 11333. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 11333 . 1658. 170
171 BUSINESS SERVICES 27813 . 3344. 0 . 0 . 0 . 0 . 1064. 0 . 0 . 0 . 44 0 8 . 23405 . 171
172 ADVERTISING 14766. 141 . 0 . 0 . 0 . 0 . 1 . 0 . 0 . 0 . 142. 14624. 172
173 AUTO REPAIR 11793. 7329. 0 . 0 . 0 . 0 . 17 . 0 . 0 . 0 . 73 4 6 . 4447 . 173
174 MOTION PICTURES AND AMU 8345. 5185. 0 . 0 . 0 . 0 . 43 . 0 . 0 . 0 . 5228 . 3117. 174
175 MEDICAL SERVICES 23098 . 21489 . 0 . 0 . 0 . 0 . 6 9 . 0 . 0 . 0 . 21558 . 1540. 175
176 PRIVATE SCHOOLS AND NON 16599. 13757. 0 . 0 . 0 . 0 . 727 . 0 . 0 . 0 . 14484 . 2115 . 176
177 POST OFFICE 4786 . 994 . 0 . 0 . 0 . 0 . 98 . 0 . 0 . o . 1092. 3694. 177
178 FEDERAL GOV. ENTERPRISE 517 . 7 . 0 . 0 . 0 . 0 . 2 . 0 . 0 . 0 . 9 . 50 8 . 178
179 LOCAL GOV. PASSENGER TR 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 179
180 STATE AND LOCAL ELECTRI 1466. 442 . 0 . 0 . 0 . 0 . 20 . 0 . 0 . 0 . 4 6 2 . 1004. 180
181 DIRECTLY ALLOCATED JMPO 6044 . 2720. 0 . 0 . 0 . 0 . 2122. 0 . 0 . 0 . 4842 . 1202. 181
182 BUSINESS TRAVEL 11029. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 11029. 182
183 OFFICE SUPPLIES 2343 . 0 . 0 . 0 . 0 . 0 . 59 . 0 . 0 . 0 . 5 9 . 22 8 4 . 183
184 UNIMPORTANT INDUSTRY 263 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 26 3 . 184
185 COMPUTER RENTAL 1760. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 1780. 185

SUM TOTALS 1113800* 413516. 44 4 95 . 11750. 273QS. -2 3 5 5 7 . 26904 . *♦586. -7 5 5 .  1429. 505676 . 608124 .
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1966 FINAL DEMAND COMPONENTS

s ec # sector  t it l e s OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT 0 *0 *0 NASA CCC-DV CCC-GL TOT-FD 1NT60V SEC*

1 DAIRY farm  PRODUCTS 5667 . 158 . 0 . 441 . 0 . 0 , 0 . 0 . 0 . 0 . 59 9 . 5068 , 1
2 p o u ltr y  and  eggs 4321 . 1714. 0 . 53 , 2 6 , - 1 0 , 8 4 . 0 . 0 . 0 , 1867. 2 4 5 4 , 2
3 MEAT# ANIMALS AND MISC 20529 . 147 . 0 . 1362. 5 9 , -5 2 3 , 2 2 . 0 , 0 . 0 . 1067. 19462. 3
4 COTTON 1587. 0 . 0 . -3 6 8 . 360, - 2 0 , 0 . 0 , -5 1 5 . 537, ~6© 1593. 4
5 GRAINS 13406. 0 . 0 . 988 , 2126, - 2 1 , 0 . 0 , -1 6 0 1 , 286, 1778. 11628 . 5
6 TOBACCO 1291. 0* 0 . 45 . 3 5 , -2 6 . 0 . 0 . 0 , 17, 7 1 , 1220. 6
7 f r u it s # v e g e t a b l e s # and 9 1 9 4 . 3569, 0 . 153 . 2 70 , -4 7 0 . 8 3 . 0 , 2 0 5 , 12, 38 2 2 . 5372 . 7
a fo restr y  and f is h e r y  PR 1430. 465 . 0 . -1 6 . 3 3 , -5 3 3 , 7 . 0 . 0 , 0 . - 4 4 . 1474. 8
9 NO DEF*N 0 . 0 . 0 . 0 . 0 . 0 , 0 . 0 . 0 , 0 , 0 . 0 . 9

10 AGRICULTURAL» FORESTRY 2409. 19 . 0 . 17, 0 . 0 , 1 4 . 0 . 0 , 0, 5 0 . 2 3 5 9 . 10
11 IRON ORES 1249. 0 . 0 . 104, 129, -6 0 3 , 0* 0 . 0 , 0, -3 7 0 . 1619. 11
12 COPPER ORE 912 . 0 . 0 . 38. 0 , - 7 , 0 . 0 . 0 , 0, 3 1 . 88 1 . 12
13 OTHER NON-FERROUS METAL 771 . 0 . 0 . 15. 1«». -1 2 1 , 0 . 0 . 0 , 0. - 9 2 . 863 . 13
14 COAL MINING 3047. 127 . 0 . 42. 293 , * 2 * 3 2 . 0 . 0 , 0. 49 2 . 2 5 5 5 . 14
15 CRUDE PETROLEUN AND NAT 11985. 0 . 0 . 31. 22 , •1 5 6 1 , 0 . 0 . 0 , 0 . -1 5 0 8 . 13493, 15
16 STONE AND CLAY MINING 2107 . 17 . 0 . 24. 67 , -6 7 . 0 . 0 . 0 , 0 . 4 1 . 2 0 6 6 . 16
17 CHEMICAL FERTILIZER MIN 584 . 0 . 0 . 25 , 128, -1 8 8 . 0 . 0 . 0 , 0 , - 3 5 . 6 1 9 . 17
18 NEW CONSTRUCTION 27004 . 0 . 0 . 0. 0 , 0 . 0 . 0 . 0 , 0 . 0 . 27004 , 18
19 MAINTENANCE AND REPAIR 0* 0 . 0 . 0 . 0 , 0 . 0 . 0 . 0 , 0 . 0 . 0 . 19
20 c o m plete  g u id e d  m is s il e 4318 . 0 . 0 . 119. 13. - 1 3 . 2429 . 1627, 0 , 0 , 4 1 7 5 . 143 , 20
21 AMMUNITION 1521. 146* 0 . 19, 265 , - 1 7 . 852* 2 , 0 , 0 , 1267. 25 4 , 21
22 OTHER ORDNANCE 1690. 100 . 0 . 127. 207 , -3 9 . 8 6 8 . 5 , 0 , 0 , 1 268 . 42 2 , 22
23 MEAT PROOUCTS 22013* 16767. 0 . 7 4 , 314 , -8 1 0 . 481 . 0 , 0 , 0 . 16826, 5187 , 23
24 DAIRY PRODUCTS 11862. 8934. 0 . 120, 111 . - 7 7 . 5 77 , 0 . - 3 9 . 61 , 9 6 8 7 , 21 9 5 , 24
25 CANNED AND FROZEN FOODS 8350* 7339. 0 . ‘273 , 246 . -3 1 8 . 8 8 , 0 . 0 , 0 . 7628 , 7 2 2 , 25
26 GRAIN M ILL PRODUCTS 9369. 2236. 0 . 45 . 461 . -4 8 . 4 5 , 0 . 16 , 125. 28 8 0 , 6 4 8 9 , 26
27 BAKERY PRODUCTS 6 504. 6214. 0 . 8 . 7 . - 2 1 . 6 4 . 0 . 0 , 0 . 6272 , 23 2 , 27
28 SUGAR 2 305. 792 . 0 . -1 6 . 6 . -5 7 0 . 11 , 0 . 0 , 0 . 2 2 3 , 2082 . 28
29 CONFECTIONERY PRODUCTS 2488. 2074. 0 . 30, 15 . -6 6 . 3 . 0 . 0 • 0. 2056. 43 2 , 29
30 ALCOHOLIC BEVERAGES 8009. 6758. 0 . 99 . 2 1 . -5 9 1 . 15 . 0 . 0 , 0. 6302 . 1707, 30
31 SOFT DRINKS AND FLAVORI 3 630. 2765. 0 . 22 . 2 7 . - 8 . 6 7 . 0 . 0 , 0 . 2873 . 757 , 31
32 FATS ANO OILS 4 986. 887 . 0 . • 61 . 557 . -2 1 9 . 0 . 0 . 1 . 13. 1300. 3686, 32
33 MISC FOOD PRODUCTS 4443 . 3990. 0 . 7 . 47 . -1 2 2 . 8 2 . 0 . 2 . 0. 4006 . 43 7 , 33
34 TOBACCO PRODUCTS 7765 . 5295. 0 . • - 1 8 . 555 , -1 3 9 . 0 , 0 . 0 . 0 . 5693 . 2 0 7 2 , 34
35 BROAD AND NARROW FABRIC 14716. 804 . 0 . 161. 248 . -5 8 8 . 340 . 0 . 0 . 36. 1001. 13715 , 35
36 FLOOR COVERINGS 1515. 1097. 196 . 63 . 1*», - 7 0 . 1 4 . 0 . 0 . 0 . 1314. 20 1 , 36
37 MISC TEXTILES 2424 . 130 . 0 . 84 , -4 8 3 . 2 3 . 0 . 0 . 0 . -2 0 3 . 2 6 2 7 , 37
38 KNITTING 4081 . 2419. 0 . 176, 2 4 . -2 0 . 0 . 0 . 0 . 0 , 2599 . 1482, 38
39 APPAREL 16482. 14467. 0 . 553 . 161 . -7 4 8 . 50 5 . 0 . 0 . 0, 14938. 1544, 39
40 HOUSEHOLD TEXTILES 3 656. 1546. 0 . 76, 3 6 , -7 3 . 164 . 0 , 0 . 0 , 17 4 9 i 1907. 40
41 LUMBER AND WOOD PRODUCT 6 612. 139. 0 . 38, 238 , -5 3 3 . 0 . 0 , 0 . 0 , -1 1 8 . 6730 . 41
42 VENEER AND PLYWOOD 1670. 0 . 0 . 83, 13 , -2 6 0 . 0 . 0 , 0 . 0. -1 6 4 . 1834, 42
43 MILLWORK AND WOOD PRODU 3078. 211 . 7 . 38 , 2 6 , -1 2 3 . 8 5 . 0 , 0 . 0 . 244 . 2 8 3 4 , 43
44 WOODEN CONTAINERS 489 . 0 . 0 . - 2 , 3 , - 3 . 7 8 . 0 , 0 . 0. 7 6 . 4 1 3 , 44
45 HOUSEHOLD FURNITURE 4 890 . 3479. 38 5 , 208 . 2 4 . -7 1 . 18 . 0 , 0 . 0 . 4 043. 847 , 45
46 OTHER FUrNlTURE 2448 . 152 . 1549. 47 , 16 , - 2 7 . 4 9 . 0 , 0 . 0 . 1786. 66 2 , 46
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SECM SECTOR TITLES OUTPUT

47 PULP MILLS 87 1 .
48 PAPER AND PAPERBOARD MI 7639 .
49 PAPER PRODUCTS* NEC 5524.
50 MALL AND BUILDING PAPER 369 .
51 PAPERBOARD CONTAINERS 5727.
52 NEWSPAPERS 5257.
53 PERIODICALS 2423.
54 BOOKS 2983.
55 INDUSTRIAL CHEMICALS 14059.
56 BUSINESS FORMS. BLANK B 1067.
57 COMMERCIAL PRINTING 3411.
58 MISC. PRINTING & PUBL.r 1741.
59 FERTILIZERS 1590.
60 PESTICIDES AND OTHER AG 705.
61 MISC CHEMICAL PRODUCTS 3052.
62 PLASTIC MATERIALS AND R 3840.
63 SYNTHETIC RUBBER 1051.
64 CELLULOSIc FIBERS 739.
65 NON-CELLULOSIC FIBERS 1986.
66 DRUGS 4757 .
67 CLEANING AND TOILET PRE 6070.
68 PAINTS 2730.
69 GASOLINE 2 1442 .
70 HEATING O IL 4469.
71 PAVING AND ASPHALT 1002.
72 TIRES AND INNER TUBES 3610.
73 RUBBER PRODUCTS 3328.
74 MISC PLASTIC PRODUCTS 5 158.
75 le a t h e r  t a n n in g  and in d 1090.
76 l e a th e r  footwear 3 012.
77 OTHER l e a th e r  PRODUCTS 942 .
78 GLASS 3 537 .
79 STRUCTURAL CLAY PROOUCT 910 .
80 POTTERY 555 .
81 CEMENT» CONCRETE# AND G 5666*
82 OTHER STONE AND CLAY PR 3207.
83 STEEL 28786 .
84 COPPER 6 045 .
85 LEAD 582*
86 ZINC 431 .
87 ALUMINUM 5 420.
88 PRIMARY NON-FERROUS MET 675 .
89 NON-FERROUS ROLLING AND 942 .
90 NON-FERROUS WIRE DRAWIN 3692.
91 NON-FERROUS CASTINGS AN 807 .
92 METAL cans 25 5 5 .
93 METAL BARRELS* DRUMS AN 384 .

1966 FINAL DEMAND COMPONENTS (CONT.)

P*C*E P*D*E D-VENT EXPORT im p o r t D*0*D NASA CCC-DV CCC-6L TOT-FD in t g o v  s e c #

0 . 0 . 2 5 . 200 . -4 4 4 . 0 . 0 . 0 . 0 . - 2 1 9 . 1 090. 47
3 9 . 0 . 2 0 7 . 296 . -9 9 3 . 1 0 . 0 . 0 . 0 . - 4 4 1 . 80 8 0 . 48

1493. 0 . 112 . 70 . - 2 3 . 2 0 . 0 . 0 . 0 . 1672. 3852 . *9
0 . 0 . 34 , 8 . - 7 . 0 . 0 . 0 . 0 . 3 5 . 334 . 50

8 3 . 0 . 9 1 . 22 . - 2 . •C
OCM 0 . 0 . 0 . 2 2 2 . 5505 , 51

1437. 0 . 2 . 3 . - 3 . 1 . 0 . 0 . 0 . 1440* 3817. 52
681 . 0 . 4 2 . 41 . - 7 . 4 3 . 0 . 0 . 0 . 80 0 . 1623, 53

1277. 0 . 141. 130. -1 2 9 . 1 77 . 0 . 0 . 0 . 1596. 1387, 54
146 . 0 . 512 . 983 . -4 4 5 . 61 7 . 8 . 0 . 0 . 1821. 12236. 55

6 7 . 0 . 16 . 3 . - 3 . 0 . 0 . 0 . 0 . 83 . 9 8 4 , 56
118 . 0 . 6 5 . 6 3 . - 2 6 . 0 . 0 . 0 . 0 . 2 2 0 . 3191. 57
477 . 0 . 38 . 6 . - 4 . 0 . 0 . 0 . 0 . 51 7 . 1224, 58

5 2 . 0 . 8 1 . 9 5 . - 3 4 . 0 . 0 . 0 . 0 . 194 . 1396, 59
5 . 0 . 31 . 6 0 . -1 6 . 1 . 0 . 0 . 0 . 8 1 . 6 24 , 60

27 2 . 0 . 6 4 . 293 . -1 0 3 . 193 . 0 . 0 . 0 . 71 9 . 2333 , 61
18. 0 . 8 2 . 404 . - 3 2 . 9 . 0 . 0 . 0 . 48 1 . 3 359. 62

0 . 0 . 2 7 . 159. - 2 7 . 1 . 0 . 0 . 0 . 160 . 8 9 1 . 63
0 . 0 . 2 7 . 15 . - 3 1 . 4 . 0 . 0 . 0 . 1 5 . 7 2 4 . 64
0 . 0 . -1 1 1 . 9 6 . - 6 6 . 4 . 0 . 0 . 0 . - 7 7 . 2063 . 65

2638 . 0 . 182 . 273 . -1 2 6 . 117 . 0 . 0 . 0 . 3084. 1673. 66
4345 . 0 . 205 . 110. - 2 2 . 175 . 0 . 0 . 0 . 4813 . 1 257. 67

2 7 . 0 . 7 4 . 37 . - 1 . 3 4 . 0 . 0 . 0 . 171 . 2559 , 68
4988 . 0 . 82 . 361 . -3 0 5 . 3 64 . 2 . 0 . 0 . 5492. 15950. 69
2457. 0 . 13. 41 . -8 7 1 . 9 1 . 0 . 0 . 0 . 1731. 27 3 8 , 70

0 . 0 . - 1 . 10. 0 . 0 . 0 . 0 . 0 . 9 . 99 3 , 71
1502. 0 . 7 4 . 78 . - 6 9 . 6 0 . 0 . 0 . 0 . 1645. 1965, 72

596 . 2 3 . 9 3 . 9 2 . -7 9 . 100 . 0 . 0 . 0 . 82 5 . 2503 . 73
21 7 . 0 . 166 . 77 . -1 0 1 . 3 5 . 0 . 0 . 0 . 3 9 4 . 4 7 6 4 . 74

0 . 0 . 9 . 4 0 . - 8 8 . 1 . 0 . 0 . 0 . - 3 8 . 1128. 75
2 8 0 7 . 0 . 128 . 10. -1 5 1 . 0 . 0 . 0 . 0 . 27 9 4 . 21 8 . 76

847 . 0 . 17 . 12. -1 2 3 . 126 . 0 . 0 . 0 . 8 7 9 . 6 3 . . 77
29 2 . 0 . 112 . 121. -1 5 1 . 17 . 0 . 0 . 0 . 3 9 1 . 3146 . 78

0 . 0 . 5 1 . 30 . - 3 8 . 0 . 0 . 0 o 0 . 4 3 . 86 7 . 79
106. 0 . 13. 19. -1 2 8 . 2 . 0 . 0 . 0 . 12 . 54 3 . 80

3 . 0 . 34 . 10. -2 9 . 0 . 0 . 0 . 0 . 18 . 5 6 ^8 . 81
133. 0 . 105 . 1 U . -1 1 1 . 9 7 . 0 . 0 . 0 . 33 5 . 2 8 7 2 . 82

12 . 0 . 144 . 530 . -1 5 5 7 . 9 . 0 . 0 . 0 . -8 6 2 . 29648 . 83
0 . 0 . 81 . 284 . -6 6 7 . 8 . 0 . 0 . 0 . -2 9 i* . 63 3 9 . 84
0 . 0 . 21 . 2 . - 8 9 . 0 . 0 . 0 . 0 . - 6 6 . 6 4 6 . 85
0 . 0 . 36 . 1 . - 8 9 . 0 . 0 . 0 . 0 . - 5 2 . 48 3 . 86

14. 0 . 215 . 164. -3 2 7 . 9 5 . 0 . 0 . 0 . 161 . 5259. 87
0 . 0 . 6 2 . 6 4 . -3 6 1 . 0 . 2 . 0 . 0 . -2 3 3 . 90 8 . 88
0 . 0 . 5 6 . 5 3 . -2 1 . 19 . 0 . 0 . 0 . 107 . 8 3 5 . 89
6 . 36 . 8 9 . 4 7 . -5 4 . 6 4 . 15. 0 . 0 . 20 3 . 3489. 90
0 . 0 . 4 3 . u . - 1 1 . 5 . 4 . 0 . 0 . 5 2 . 75 5 . 91
0 . 0 . 2 5 . 16 . -1 6 . 1 5 . 0 . 0 . 0 . 4 0 . 2 5 1 5 . 92
0 . 14 . 2 . 6 . - 6 . 2 4 . 0 . 0 . 0 . 4 0 . 34 4 . 93
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1966 FINAL DEMAND COMPONENTS (CONT.)

SECM SECTOR TITLES OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT D*0*D NASA CCC-DV CCC-GL TOT-FD INTGOV SEC«

94 PLUMBING AND HEATING EQ 1604. 6 3 . 0 . 8 7 , 5 6 . - 6 . 15 . 0 . 0 . 0 . 21 5 , 1389 . 94
95 STRUCTURAL METAL pRODUC 9466 . 2 5 . 81 2 . 80 . 277 , - 2 9 . 7 2 . 13 , 0 . 0 . 1250. 8 2 1 6 . 95
96 SCREW MACHINE PRODUCTS 26 7 7 . 3 3 . 0 . 103 . 45 , -8 4 . 2 4 . 9 , 0 . 0 . 130 . 2 5 4 7 . 96
97 METAL STAMPINGS 5 834. 30 6 . 0 . 8 7 , 171, - 6 . 19 . 0 , 0 . 0 . 57 7 . 52 5 7 . 97
98 CUTLERY* HAND TOOLS AND 3468. 574 . 19 . 188 . 124. -1 3 3 . 12 . 0 , 0 . 0 . 78 4 . 2 6 8 0 . 98
99 MISC FABRICATED WIRE PR 1808. 3 9 . 0 . 3 1 . 2 4 . - 8 4 . 13 . 0 , 0 . 0 . 2 3 . 1785. 99

100 VALVES* PIPE FITTINGS* 2651 . 0 . 24 6 . 5 3 , 154 . -4 7 . 2 3 . 8 . 0 . 0 . 43 7 . 22 1 4 . 100
101 other  f a b r ic a t e d  m e ta l 3060. 125 . 6 1 . 124. 7 9 . - 6 0 . 2 6 . 2 . 0 . 0 . 357 . 27 0 3 . 101
102 ENGINES AnD TURBINES 2901 . 168. 44 5 . 135 , 413 . -7 7 . 307 . 13 , 0 . 0 . 1404. 1497. 102
103 FARM MACHINERY 3966. 333 . 26 6 1 . 675 , 405 . -3 3 0 . 18 . 0 , 0 . 0 . 3762. 2 0 4 . 103
104 c o n s t r u c t io n , m in in g * A 520(t. 0 . 2681 . 255 . . 1185. -1 0 8 . 314 . 1 , 0 . 0. 4328 . 8 7 6 . 104
105 MATERIALS HANDLING MACH 2181*. 0 . 1099. 104 . 124 . -2 2 . 4 3 . 0 , 0 . 0 . 1348. 83 6 . 105
106 m a c h in e  t o o l s * m e ta l  cu 1755. 35 . 1205. 100 . 158. -1 5 4 . 28 . 1 . 0 . 0 . 1373. 38 2 . 106
107 m a c h in e  t o o l s * m e ta l  fo 715 . 0 . 447 . 28 . 89 . -2 1 . 14 . 1 . 0 . 0, 558 . 157 . 107
108 OTHER m e ta l  w orking  MAC 5076. 9 2 . 572 . 151 . 207 . -6 1 . 4 8 . 0 . 0 . 0 . 1009. 4067 . 108
109 s p e c ia l  in d u s t r ia l  mach 4781. 24 . 3172, 23 8 . 728 . -3 1 7 . 39 . 0 . 0 . o. 3884 . 89 7 . 109
110 PUMPS* COMPRESSORS* BLO 2347 . 0 . 1041. 121 . . 276 . -4 6 . 6 3 . 1 . 0 . 0. 1456. 8 9 1 . 110
111 BALL AND ROLLER BEARING 1339. 0 . 0 . 59 . 7 8 . - 6 7 . 15 . 0 . 0 . 0. 85 . 1254. 111
112 power t r a n s m is s io n  e q u i 1320. 0 . 0 . 65 . 97 . -1 8 . 5 . 1 . 0 . 0. 150. 1170. 112
113 in d u s t r ia l  p a t te r n s 1746. 0 . 1011. 80 . 102 . - 1 0 . 9 4 . 6 . 0 . 0 , 1 2 8 3 .. 4 6 3 . 113
114 COMPUTERS AND RELATED M 4381. 0 . 2369. 206 . 382 . -8«*. 365 . 9 7 . 0 . 0. 3335 . 1046. 114
115 OTHER OFFICE MACHINERY 1047. 139 . 494 . 76 . U 8 . -1 4 6 . 2 0 . 0 . 0 . 0. 701 . 34 6 . 115
116 s e r v ic e  in d u s t r y  m a c h in 4450. 4 9 5 . 1594. 141 . 28 4 . - 1 6 . 108 . 0 . 0 . 0 . 2606 . 1840. 116
117 m a c h in e  shop products 2714 . 3 . 8 . 134 . 13. - 1 3 . 2 2 . 3 . 0 . 0. 170 . 25 4 4 . 117
118 e l e c t r ic a l  m e a s u r in g  in 1094. 0 . 555 . 4 3 . 128. -1 2 8 . 102 . 3 1 . 0 . 0. 73 1 . 36 3 . 118
119 transform ers  and s w itc h 2589 . 11 . 1282. 6 0 . 98 . - 3 5 . 13 . 3 . 0 . 0. 1432. 1157. 119
120 MOTORS and GENERATORS 2329 . 19 . 40 1 . 9 6 . 127 . - 4 8 . 8 6 . 7 . 0 . 0. 688 . 1641 . 120
121 INDUSTRIAL CONTROLS 1060. 0 . 136 . 82 . 38 . - 3 8 . 8 . 7 . 0 . 0. 233 . 82 7 , 121
122 WELDING APPARATUS AND G 1252. 1 . 388 , 55 . 76 . - 2 3 . 33 . 0 . 0 . 0. 530 . 72 2 . 122
123 HOUSEHOLD APPLIANCES 4686 . 3464 . 142 . 435 . 142. -1 5 4 . 21 . 0 . 0 . 0. 4050 . 6 3 6 . 123
124 ELECTRIC LIGHTING AND W 3632. 5 4 9 . 60 . 129 . 152 . -1 1 1 . 12 . 4 . 0 . 0. 795 . 28 3 7 . 124
125 RADIO AND TV RECEIVING 4479. 3776 . 190 . 380 . 88 . -5 2 6 . 4 2 . 0 . 0 . 0. 3950. 52 9 , 125
126 PHONOGRAPH RECORDS 24 8 . 21 0 . 0 . 23 . l l . - 6 . 2 . 0 . 0 . 0. 24 0 . 8 . 126
127 COMMUNICATION EQUIPMENT 9797. 113 . 2099 . 414 , 349 , -1 7 6 . 3820. 932 . 0 . 0. 7551 . 2 2 4 6 . 127
128 ELECTRONIC COMPONENTS 7511 . 28 1 . 187 . 344 . 3 U . -1 8 5 . 508 . 54 . 0 . 0. 1500. 6011* 128
129 BATTERIES 915 . 2 9 8 . 145 , 15 . 24 . - 2 2 . 6 6 . 1 . 0 . 0 . 52 7 . 38 8 . 129
130 ENGINE ELECTRICAL EQUIP 1177. 9 5 . 0 . 163. 65 . - 2 3 . 2 6 . 1 . 0 . 0 . 327 . 85 0 . 130
131 X-RAY EQUIPMENT AND ELE 40 8 . 62 . 115 , 31 . 50 , - 2 8 . 2 6 . 0 . 0 . 0. 25 6 . 152 . 131
132 TRUCK* BUS* AND TRAILER 1430. 0 . 1181, 2 4 . 29 . - 2 9 . 37 . 0 . 0 . 0. 1242. 188 . 132
133 MOTOR VEHICLES AND PART 45510 . 19846. 6567 , 1165. l9 i» 3 . -2 1 1 9 . 1051. 0 . 0 . 0. 28453 . 17057 . 133
134 AIRCRAFT 6982 . 128 . 1889, 788 . 719 . -2 0 0 . 2845 , 76 8 . 0 . 0. 6937 . 4 5 . 134
135 AIRCRAFT ENGINES AND PA 4500 . 0 . 0 , 319 . 272 . - 4 3 . 2037 , 649 . 0 . 0 . 3234. 1266. 135
136 AIRCRAFT EQUIPMENT* NEC 5068. 0 . 0 , 319 , 43 6 . -1 1 9 . 1361, 317 . 0 . 0 . 23 1 4 . 2 7 5 4 . 136
137 SHIP AND BOAT BUILDING 271H. 26 2 . 544 , 130 . 2 9 . - 1 9 . 1392. 4 . 0 . 0 . 2342 . 3 7 2 . 137
138 RAILROAD EQUIPMENT 2664 . 0 . 2010, 42 . 9 6 . - 8 . 5 . 0 . 0 . 0 . 2145 . 5 1 9 . 138
139 CYCLES AND PARTS» TRANS 54 3 . 40 9 . 181 , 8 . 9 . -2 6 2 . 1 . 0 . 0 . 0 . 346 . 19 7 . 139
140 TRAILER COACHES 98 1 . 840 . 90 . U . i i . - 1 1 . 0 . 0 . 0 . 0 , 94 1 . 4 0 . 140

—
8

6
—



I*N*F*Q*R*U*M 185-ORDER FINAL DEMAND COMPONENTS USED IN MATRIX BALANCING DATE 102173 PAGE

1966 FINAL DEMAND COMPONENTS (CONT.)

SECM SECTOR TITLES OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT D*0*D NASA CCC-DV CCC-Gl TOT-FD INTGOV SEC#

141 ENGINEERING AND SCIENTI 87 7 . 0 , m . 6 7 , 139, - 3 2 , 3 39 , 7 . 0 . 0 , 6 6 1 . 2 1 6 , 141
142 MECHANICAL MEASURING DE 1962. 2 1 . 378 , 7 4 , 227 , - 1 9 , 3 1 . 1 9 . 0 . 0 , 7 3 1 , 1231. 142
143 OPTICAL AND OPHTHALMIC 6 4 1 . 32 2 . 2 2 4 , 6 3 . 38 . -1 0 8 , 3 , 9 . 0 . 0 , 55 1 . 9 0 . 143
144 MEDICAL AND SURGICAL IN 1237. 165 . 367 , 1 . 101. -2 3 * 19 , 4 , 0 . 0 , 63 4 . 60 3 . 144
145 PHOTOGRAPHIC EQUIPMENT 2 9 9 3 . 6 06 , 44 1 , 151 . 235 , -1 3 2 . 2 3 8 , 3 , 0 . 0 . 1542. 1 451, 145
146 WATCHES* CLOCKS* AND PA 6 7 8 . 3B5, 1 . 6 4 . 8 , -1 5 7 , 5 . 0 , 0 . 0 , 306 . 3 7 2 , 146
147 JEWELRY AND SILVERWARE 1572. 1308. 0 , 188 . 9 4 , - 9 8 . 6o 0 , 0 . 0 , 1498. 7 4 , 147
148 TOYS* SPORTING GOODS* M 2724 . 2084, 331 . 193 . 7 2 , -2 6 8 . 9 , 0 , 0 . 0 . 2421. 3 0 3 , 148
149 OFFICE SUPPLIES 69 3 . 20 3 . 0 , 4 0 . 34 , -1 4 . 0 . 0 . 0 . 0 . 26 3 . 4 3 0 , 149
150 MISC MANUFACTURING* NEC 2 614 . 61 6 . 267 , 8 6 . 9 6 , -1 0 4 . 8 , 0 . 0 . 0 . 9 6 9 . 1 645, 150
151 RAILROADS 12259. 2294* 335 , 2 0 . U 2 , -1 1 2 . 6 9 , 28 3 , 0 . 42 . 3043. 9216 , 151
152 BUSSES 4 480 . 2429, 0 , 0 . 0 , 0 . 2 1 . 0 . 0 . 0 . 2 450. 2 0 3 0 . 152
153 TRUCKING 17043. 2919. 4 56 , 2 7 . 0 , 0 . 406 . 0 . 0 . 124. 3932. 13111. 153
154 WATER TRANSPORTATION 3 699. 426* 8 , 1 . 1843. •1 9 3 3 . 43 6 . 0 . 0 . 2 . 7 8 3 . 2916 . 154
155 AIRLINES 6 345 . 1929, 2 5 , 1 . 653 , -8 9 6 . 362 . 0 . 0 . 0. 2074. 4271 . 155
156 PIPELINES 1146. 194 . 0 , 0 . 0 , 0 . 0 . 0 . 0 . 0. 194 . 9 5 2 . 156
157 TRAVEL AGTS* OTH TRANS 479 . 13 . 0 , 0 . 0 . 0 . 0 . 0 . 0 . 0. 13 . 46 6 . 157
158 TELEPHONE AND TELEGRAPH 16405. 6946, 6 1 5 . 0 . 0 . 0 . 40 4 . 0 , 0 . 0 . 7 965 . 8440 . 158
159 RADIO AND Ty BROADCASTI 3100. 0* 0 , 0 , 0 , 0 . 0 . 0 , 0 . 0 . 0 . 3 100. 159
160 ELECTRIC UTULITIES 18387. 7 142, 0 , 0 , 0 , 0 . 312 . 0 . 0 . 0 . 7454 . 10933. 160
161 NATURAL 6AS 12993. 4274 , 0 , 0 . 0 . 0 . 3 9 , 0 . 0 . 0 . 4313. 8680 . 161
162 WATER AND SEWER SERVICE 3451 . 1764, 0 , 0 . 0 , 0 . 2 5 , 0 . 0 . 0 . 1789. 1662. 162
163 WHOLESALE TRADE 59745 . 21298 . 3614, 111 . 1865, 0 . 1157, 0 . 0 . 0 . 28045 . 31700. 163
164 RETAIL TRADE 89386* 69022 , 2 784, 0 . 0 . 0 . 0 , 0 . 0 , 0 . 71806 . 17580. 164
165 CREDIT AGENCIES AND BRO 2 0671 . 12695, 0 , 0 . 0 . 0 . 0 , 0 . 0 . 0 . 12695. 7976. 165
166 INSURANCE AND BROKER*S 2 1694 . 10169* 0* 0 . 0 , 0 . 3 4 , 0 , 0 , 0. 10203. 11491. 166
167 OWNER-OCCUPIED DWELLING 46167 . 46167 , 0 , 0 , 0 , 0 . 0 . 0 , 0 , 0. 46167 . 0 . 167
168 REAL ESTATE 55872 . 19117. 1515, 0 . 0 , 0 . 117 . 0 . 0 , 0. 20749 . 35123 . 168
169 HOTEL AND LODGING PLACE 4692. 2790. 0* 0 . 0 , 0 . 29 6 . 0 . 0 , 0 . 3086. 1606. 169
170 PERSONAL AND REPAIR SER 13719. 11911, 0 . 0 , 0* 0 . 1 . 0 . 0 , 0 . 11912. 1807. 170
171 UUSIMESS SERVICES 31511. 3744, 0 , 0 . 0 , 0 . 1213. 0 . 0 , 0 . 4957. 26554 . 171
172 ADVERTISING 16136. 142. 0 , 0 . 0 , 0 . 1 . 0 , 0 . 0. 143 . 15993. 172
173 AUTO REPAIR 12365. 7684, 0 , 0 , 0 , 0 . 2 0 . 0 . 0 , 0 . 7 704 . 4 6 6 1 , 173
174 MOTION PICTURES AND AMU 8841. 5459. 0 , 0 . 0 , 0 . 9 3 . 0 , 0 . 0 . 5552. 3 289. 174
175 MEDICAL SERVICES 25413 . 23647 . 0 , 0 . 0 , 0 . 56* 0 , 0 . 0 . 23703 . 1710. 175
176 PRIVATE SCHOOLS AND NON 18083. 14967. 0 , 0 . 0 . 0 . 585 . 0 , 0 . 0 . 15552. 2531 . 176
177 POST OFFICE 5107 . 1 0 5 6 . 0 , 0 . 0 , 0 . 7 5 . 0 , 0 . 0 . 1131. 3976 . 177
178 FEDERAL GOV. ENTERPRISE 577 . 7 . 0 . 0 . 0 , 0 . 1 . 0 . 0 . 0 . 8 . 56 9 . 178
179 LOCAL GOV. PASSENGER TR 0 . • 0 . 0 , 0 . 0 . 0 . 0 . 0 , 0 . 0 . 0 . 0 . 179
180 STATE AND LOCAL ELECTRl 1534. 45 9 . 0 , 0 . 0 , 0 . 15 . 0 . 0 . 0. 47 4 , 1060. 180
181 DIRECTLY ALLOCATED IMPO 6 3 0 9 . 2698. 0 , 0 . 0 , 0 . 2612. 0 , 0 , 0 . 5310. 9 9 9 . 181
182 BUSINESS TRAVEL 12297. 0 . 0 , 0 . 0* 0 . 0 . 0 , 0 , 0 . 0 . 12297. 182
183 OFFICE SUPPLIES 2501 . 0 . 0 . 0 . 0 , 0 . 9 0 . 0 , 0 , 0 . 9 0 . 2 4 1 1 . 183
184 UNIMPORTANT INDUSTRY 28 3 . 0 . 0 , 0 . 0* 0 . 0 . 0 , 0 , 0 . 0« 28 3 . 184
185 COMPUTER RENTAL 2 1 2 9 . 0 . 0 , 0 . 0 . 0 , 0 . 0 , 0 , 0 . 0 . 2 129 . 185

SUM TOTALS 1213538* 444002* 51811 . 18509, 29167 . *2 8 3 4 3 . 3 3 *6 5 . 4 9 2 4 . -1 9 3 1 . 1255. 553359 . 660179 .
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1967 FINAL DEMAND COMPONENTS

SEC# SECTOR TITLES OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT D*0*D NASA CCC-DV CCC-GL TOT-FD INT60V SEC#

1 DAIRY FARm PRODUCTS 5 8 2 0 . 150 . 0 . - 8 7 . 0 . 0 . 0 . 0 . 0 . 0 . 6 3 . 5 7 5 7 . 1
2 POULTRY A,mD EGGS 39 0 6 . 1371. 0 . - 2 8 . 6 . - 1 1 . 102 . 0 . 0 . 0. 1 440. 2 4 6 6 . 2
3 MEAT# ANIMALS AND MISC 20296* 165 . 0 . - 4 6 . 6 1 . -3 5 8 . 2 5 . 0 . 0 . 0. - 1 5 3 . 20449 . 3
4 COTTON 1071. 0 . 0 . 258 . 385 . - 3 0 . 0 . 0 . -1 4 2 2 . 427. -3 8 2 . 1453. 4
5 GRAINS 12845 . 0 . 0 . -3 4 5 . 2500. - 2 1 . 0 . 0 . -2 3 2 . 187, 2 0 8 9 . 10756. 5
6 TOBACCO 1 167 . 0 . 0 . - 4 5 . 2 4 . - 2 6 . 0 . 0 . 0 . 30. - 1 7 . 1184. 6
7 f r u it s # v e g e t a b l e s # and . 94 0 6 . 3613. 0 . 8 . 27 6 . -4 6 3 . 106 . 0 . 141 . 24. 37 0 5 . 5 7 0 1 . 7
8 FORESTRY AND FISHERY PR 1 344. 429 . 0 . 3 5 . 2 6 . -4 9 5 . 8 . 0 . 0 . 0. 3 . 1341. B
9 NO DEF'N 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 9

10 AGRICULTURAL# FORESTRY 26 9 2 . 20 , 0 . - 8 . 19 . - 1 9 . 18 . 0 . 0 . 0 . 3 0 . 2 6 6 2 . 10
11 IRON ORES 1 197. 0 . 0 . 53 . 110 . -5 7 4 . 0 . 0 . 0 . 0 . -4 1 1 . 1 608. 11
12 COPPER ORE 6 4 3 . 0 . 0 . 12 . 23# - 3 0 . 0 . 0 . 0 . 0 . 5 . 6 3 8 . 12
13 OTHER NON-FERROUS METAL 8 2 7 . 0 . 0 . 9 . l l . - 1 4 6 . 0 . 0 . 0 . 0 . - 1 2 6 . 95 3 . 13
14 COAL MINING 3203* 114. 0 * 5 3 . 302 . - 2 . 4 3 . 0 . 0 . 0 . 5 1 0 . 2693 . 14
15 CRUDE PETROLEUN AND NAT 12898 . 0 . 0 . 6 0 . U 7 . -1 5 2 9 . 0 . 0 . 0 . 0. -1 3 5 2 . 14250. 15
16 STONE AND CLAY MINING 2 0 8 2 . 17 . 0 . 9 . 73 . - 5 7 . 0 . 0 . 0 . 0 . 4 2 . 2 0 4 0 . 16
17 CHEMICAL FERTILIZER MIN 6 2 8 . 0 . 0 . 1 0 . . 137 . -2 0 7 . 0 . 0 . 0 . 0 . - 6 0 . 6 8 8 . 17
18 NEW CONSTRUCTION 2 6942 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 26942 . 18
19 MAINTENANCE AND REPAIR 0* 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 19
20 COMPLETE GUIDED MISSILE 4 3 3 9 . 0 . 0 . 104 . 32* - 3 2 . 2811 . 1272. 0 . 0 . 4 1 8 7 . 152. 20
21 AMMUNITION 3576 . 160 . 0 . 274 . 113. - 4 4 . 2 470. 6 . 0 . 0. 2 9 7 9 . 597 . 21
22 OTHER ORDNANCE 2068* 110 . 0 . - 1 9 . 187 . - 4 9 . 1 314. 8 . 0 . 0. 1551 . 51 7 . 22
23 MEAT PRODUCTS 2 3095 . 17543. 0 . 7 3 . 279 . -8 3 4 . 538 . 0 . 0 . 0 . 17599 . 5496 . 23
24 DAIRY PRODUCTS 12377 . 9334. 0 . 2 4 . 105 . - 8 2 . 6 0 8 . 0 . 178 . 73. 10240. 2 1 3 7 . 24
25 CANNED AND- FROZEN FOODS 88 4 2 . 7797. 0 , 29 2 . 23 9 . -3 5 5 . 9 4 . 0 . 0 . 0 . 8067 . 77 5 . 25
26 GRAIN M ILL PRODUCTS 10017 . 2584 . 0 . 68 . 500 . - 4 4 . 4 9 . 0 . 5 . 397. 35 5 9 . 64 5 8 . 26
27 BAKERY PRODUCTS 6 6 3 4 . 6 333. 0 . 2 . 6 . - 2 3 . 6 8 . 0 . 0 . 0. 63 8 6 . 2 4 8 . 27
28 SUGAR 2502 . 882 . ,  0 . 5 0 . 7 . -6 7 4 . 12 . 0 . 0 . 0 . 2 7 7 . 22 2 5 . 28
29 CONFECTIONERY PRODUCTS 2738 . 2 328. 0 . 3 3 . 18 . - 8 1 . 3 . 0 . 0 . 0 . 23 0 1 . 43 7 , 29
30 ALCOHOLIC BEVERAGES 85 0 4 . 7 131. 0 . 137 . 1 9 . -6 6 0 . 15 . 0 . 0 . 0 . 66 4 2 . 1862. 30
31 SOFT DRINKS AND FLAVORl 40 7 9 . 3162. 0 . 3 3 . 34 . - 9 . 7 0 . 0 . 0 . 0 . 3290 . 78 9 . 31
32 FATS AND OILS 48 0 1 . 922 . 0 . 4 . 544 . -2 3 0 . 0 . 0 . 8 . 1 . 1 249. 3552. 32
33 MISC FOOD PRODUCTS 4 6 1 4 . 4152. 0 . 44 . 6 8 . -1 4 4 . 8 9 . 0 . 0 . 0 . 4209 . 40 5 . 33
34 tobacco  products 7 9 1 6 . 5543. 0 . 5 1 . 579 . -1 4 3 . 0 . 0 . 0 . 0 . 6 0 3 0 . 1886. 34
35 BROAD AND NARROW FABRIC 14503. 777 . 0 . 119. 238 . -5 0 7 . 6 1 0 . 0 . 0 . 33. 1270. 13233. 35
36 FLOOR COVERINGS 1708. 1193. 2 5 4 . - 2 0 . 17 . - 6 0 . 11 . 0 . 0 . 0 . 1395. 31 3 . 36
37 MISC TEXTILES 22 7 0 . 130. 0 . 13 . 6 7 . -4 0 3 . 17 . 0 . 0 . 0 . -1 7 6 . 2 4 4 6 . 37
38 KNITTING 46 4 2 . 2571 . 0 . - 9 8 . 2 7 . - 2 2 . 0 . 0 . 0 . 0 . 2 4 7 8 . 2 164 . 38
39 APPAREL 16406 . 14506. 0 . 375 . 155 . -8 1 5 . 8 3 2 . 0 . 0 . 0 . 15053 . 1353. 39
40 HOUSEHOLD TEXTILES 3659 . 1522. 0 . 53 . 3 7 . - 7 7 . 277* 0 . 0 . 0 . 1812. 1847. 40
41 LUMBER AND WOOD PRODUCT 6 8 1 7 . 137 . 0 . 52 . 3o5 . -5 2 2 . 0 . 0 . 0 . 0 . - 2 8 . 6 8 4 5 . 41
42 VENEER AND PLYWOOD 1647. 0 . 0 . - 1 . 16. -2 4 1 . 0 . 0 . 0 . 0 . - 2 2 6 . 1873. 42
43 MILLWORK AND WOOD PRODU 3375 . 2 40 . 8 . 53 . 2 7 . -1 2 7 . 2 0 6 . 0 . 0 . 0 . 4 0 7 . 2 968 . 43
44 WOODEN CONTAINERS 4 9 7 . 0 . 0 . - 7 . 3 . ^ 3 . 181 . 0 . 0 . 0 . 174 . 323 . 44
45 HOUSEHOLD FURNITURE 49 4 6 . 3 546. 4 5 1 , 51 . 2 5 . - 8 1 . 18 . 0 . 0 . 0 . 40 1 0 . 9 3 6 . 45
46 OTHER FURNITURE 2 5 8 7 . 166 . 1625. 49 . 18 . - 3 1 . 9 0 . 0 . 0 . 0 . 1917. 6 7 0 . 46
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47 PULP MILLS 9 3 0 . 0 . o« 11. 22 1 . -4 1 4 . 0 . 0 . 0 . 0 . -1 8 2 . 11 1 2 . 47
48 PAPER AND PAPERBOARD Ml 7692 . 3 9 . 0 . 5 3 . 310 . -9 6 3 . 13 . 0 . 0 . 0 . -5 4 8 . 8 2 4 0 . 48
49 PAPER PRODUCTS* NEC 5598 . 1572. 0 . 59 . 76 . -2 7 . 2 5 . 0 . 0 . 0 . 1705. 3 8 9 3 . 49
50 WALL AND BUILDING PAPER 36 8 . 0 . 0 . - 1 . 7 . - 6 . 0 . 0 . 0 . 0 . 0 . 3 6 8 . 50
51 PAPERBOARD CONTAINERS 58 6 9 . 102 . 0 . 46 . 22 . - 2 . 3 2 . 0 . 0 . 0 . 20 0 . 56 6 9 . 51
52 NEWSPAPERS 5551. 1517. 0 . 2 . 3 . - 3 . 1 . 0 . 0 . 0 . 1520. 40 3 1 . 52
53 PERIODICALS 26 8 9 . 759 . 0 . 5 . 67 . - 8 . 3 6 . 0 . 0 . 0 . 85 9 . 18 3 0 . 53
54 BOOKS 3236 . 1394. 0 . 67 . 126. -1 4 0 . 147 . 0 . 0 . 0 . 1594. 1642. 54
55 INDUSTRIAL CHEMICALS 14436. 157 . 0 . - 9 . 1034. -4 5 1 . 66 7 . 9 . 0 . 0 . 1407. 13029. 55
56 BUSINESS FORMS# BLANK B 1201. 75 . 0 . 7 . 3 . - 4 . 0 . 0 . 0 . 0 . 8 1 . 1120. 56
57 COMMERCIAL PRINTING 3709 . 119. 0 . 32 . 5 6 . -2 4 . 0 . 0 . 0 . 0 . 183 . 3526 . 57
58 MISC* PRINTING & PUBL.r 1837. 525 . 0 . 16. 5 . - 3 . 0 . 0 . 0 . 0 . 54 3 . 1294. 58
59 FERTILIZERS 1602. 53 . 0 . 3 6 . 125. -4 1 . 0 . 0 . 0 . 0 . 173 . 1429. 59
60 PESTICIDES AND OTHER AG 8 7 4 . 7 . 0 . 19 . 6 6 . -1 8 . 2 . 0 . 0 . 0 . 7 6 . 79 8 . 60
61 MISC CHEMICAL PRODUCTS 3113 . 28 6 . 0 . 8 . 298 . -1 1 6 . 43 6 . 0 . 0 . 0 . 912 . 2 2 0 1 . 61
62 PLASTIC MATERIALS AND R 3627. 16 . 0 . 46 . 406 . -2 9 . 11 . 0 . 0 . 0 . 4 5 0 . 3177 . 62
63 SYNTHETIC RUBBER 1017. 0 . 0 . 13 . 154. -2 3 . 2 . 0 . 0 . 0 . 146. 8 7 1 . 63
64 CELLULOSIC FIBERS 6 9 7 . 0 . 0 . - 1 2 . 17. - 2 8 . 4 . 0 . 0 . 0 . - 1 9 . 7 1 6 . 64
65 NON-CELLULOSIC FIBERS 2022* 0 . 0 . 164 . 9 5 . . -6 0 . 5 . 0 . 0 . 0 . 204 . 1818. 65
66 DRUGS 5035. 2778 . 0 . 134 . 304 . -1 2 4 . 23 2 . 0 . 0 . 0 . 33 2 4 . 1711 . 66
67 CLEANING AND TOILET PRE 6569 . 4752 . 0 . 80 . H 3 . -2 3 . 34 6 . 0 . 0 . 0 . 5268. 1301. 67
68 PAINTS 2723 . 2 7 . 0 . 3 9 . 42 . - 1 . 52 . 0 . 0 . 0 . 159 . 25 6 4 . 68
69 GASOLINE 22864 . 5097. 0 . 380 . 367 . -2 9 2 . 41 4 . 0 . 0 . 0 . 59 6 6 . 16898. 69
70 h e a t in g  o il 5087 . 2 6 7 5 . 0 . 4 . 5 5 . -9 1 3 . 103 . 0 . 0 . 0 . 1924. 31 6 3 . 70
71 PAVING AND ASPHALT 1081. 0 . 0 . . - 6 . 10 . 0 . 0 . 0 . 0 . 0 . 4 . 1077. 71
72 TIRES AND INNER TUBES 3670 . 1540. 0 . - 4 0 . 6 6 . -9 8 . 7 3 . 0 . 0 . 0 . 1541. 2 1 2 9 . 72
73 RUBBER PRODUCTS 3395. 606 . 2 3 . 1 . 9 2 . -1 0 7 . 134 . 0 . 0 . 0 . 74 9 . 2 6 4 6 . 73
74 MISC PLASTIC PRODUCTS 5812. 2 2 1 . 0 . 100 . 81 . -1 1 4 . 4 4 . 0 . 0 . 0 . 332 . 5480 . 74
75 LEATHER TANNING AND I nD 1015. 0 . 0 . - 7 . 4 1 . - 7 9 . 3 . 0 . 0 . 0 . - 4 2 . 1057. 75
76 le a th e r  footwear 3066. 2927. 0 . - 1 7 . 9 . -2 1 0 . 0 . 0 . 0 . 0 . 27 0 9 . 37 7 . 76
77 OTHER LEATHER PRODUCTS 99 8 . .915. 0 . 3 . U . -1 4 6 . 186 . 0 . 0 . 0 . 969 . 2 9 . 77
78 GLASS 3686 . 305 . 0 . 15 . 122. -1 6 5 . 2 3 . 0 . 0 . 0 . 30 0 . 33 8 6 . 78
79 STRUCTURAL CLAY PRODUCT 87 3 . 0 . 0 . 2 2 . 26 . -3 5 . 0 . 0 . 0 . 0 . 13 . 8 6 0 . 79
80 POTTERY 56 0 . 108. 0 . 19 . 2 0 . -1 3 3 . 5 . 0 . 0 . 0 . 19 . 5 4 1 . 80
81 CEMENT' CONCRETE' AND G 5839 . 3 . 0 . • 10 . 10 . -2 3 . 0 . 0 . 0 . 0 . 0 . 5 8 3 9 . 81
82 OTHER STONE AND CLAY PR 3077. 129 . 0 . - 2 2 . H O . -9 5 . 2 4 1 . 0 . 0 . 0 . 363 . 2 7 1 4 . 82
83 STEEL 27468 . 12 . 0 . 158 . 527 . •1 6 1 5 . 33 . 0 . 0 . 0 . -8 8 5 . 28353 . 83
84 COPPER 48 3 4 . 0 . 0 . 113 . 185 . -6 7 0 . 12 . 0 . 0 . 0 . - 3 6 0 . 5 1 9 4 . 84
85 LEAD 4 7 6 . 0 . 0 . 2 7 . 2 . -1 0 4 . 0 . 0 . 0 . 0 . - 7 5 . 5 5 1 . 85
86 ZINC 34 4 . 0 . 0 . 2 2 . 5 . - 7 1 . 0 . 0 . 0 . 0 . - 4 4 . 38 8 . 86
87 ALUMINUM 5925. 13 . 0 . 178 . 181. -2 6 3 . 105 . 5 . 0 . 0 . 21 9 . 57 0 6 . 87
88 PRIMARY NoN-FERROUS MET 6 6 0 . 0 . 0 . 2 1 . 71 . -4 0 1 . 0 . 1 . 0 . 0 . -3 0 8 . 9 6 8 . 88
89 NON-FERROUS ROLLING AND 1055. 0 . 0 . 4 . 6 4 . - 1 9 . 5 . 0 . 0 . 0 . 5 4 . 1001 . 89
90 NON-FERROUS WIRE DRAWIN 3430. 4 . 3 5 . 54 . 4 8 . - 4 4 . 9 4 . 11 . 0 . 0 . 2 0 2 . 32 2 8 . 90
91 NON-FERROUS CASTINGS AN 9 0 5 . 0 . 0 . 14 . 14 . -1 4 . 7 . 3 . 0 . 0 . 2 4 . 66 1 . 91
92 METAL CANS 2620 . 0 . 0 . 58 . 12 . - 1 2 . 2 7 . 0 . 0 . 0 . 8 5 . 2 5 3 5 . 92
93 METAL BARRELS' DRUMS AN 383 . 0 . 12 . 1 . 4 . - 7 . 45 . 0 . 0 . 0 . 5 5 . 32 8 . 93
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1967 FINAL DEMAND COMPONENTS (CONT.)

SECtt SECTOR TITLES OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT D*0*D NASA CCC-DV CCC-GL TOT-FD INTGOV SECtt

94 PLUMBING AND HEATING EQ 1601. 4 7 . 0 . - 1 . 5 2 . - 7 . 2 9 , 0 . 0 . 0 . 120 . 1481. 94
95 STRUCTURAL METAL PRODUC 100*f6« 2 6 . 84 6 . 9 . 22 3 . -3 8 . 147 , 4 . 0 . 0 . 1217. 8829 . 95
96 SCREW MACHINE PRODUCTS 2 701. 3 2 . 0 . 6 4 . 5 1 . -9 6 . 3 2 , 12. 0 . 0 . 9 5 . 2606. 96
97 METAL STAMPINGS 5670. 3 2 6 . 0 . 136. 199 . - 2 1 . 2 6 , 0 . 0 . 0 . 6 6 6 . 5004 , 97
98 CUTLERY* HAND TOOLS AND 3 505. 60 4 . 1 9 . 106 . 129 . -1 5 2 . 1 7 , 0 . 0 . 0 . 7 2 3 . 2782 , 98
99 MISC FABRICATED WIRE PR 1711*. 3 3 . 0 . - 6 . 27 . - 8 6 . 12 , 0 . 0 . 0 . - 2 0 . 1734, 99

100 VALVES* PIPE FITTINGS* 2 645 . 0 . 24 2 . 113 . 167. -5 8 . 3 0 , 2 . 0 . 0 . 49 6 . 2149, 100
101 OTHER FABRICATED METAL 3199. 132 . 7 6 . 4 8 . 79 . - 7 8 . 31 , 1 . 0 . 0 . 289 . 2910, 101
102 ENGINES AND TURBINES 3 355. 150 . 62 6 . 11. 4 l9 . - 9 7 . 390 , 5 . 0 . 0 . 1504. 1851. 102
103 FARM MACHINERY 4181 . 3 8 7 . 2827 . 383 . 408 . -3 6 2 . 2 5 , 0 . 0 . 0 . 3668. 513 . 103
10**- CONSTRUCTION* MINING* A 5087. 0 . 2533. 143. 1239. - 8 0 . 48 7 , 0 . 0 . 0 . 4322 . 765 . 104
105 MATERIALS HANDLING MACH 2258 . 0 . 1121. 21 . 121. - 2 7 . 5 6 . 0 . 0 . 0 . 1292. 9 6 6 . 105
106 MACHINE TOOLS* METAL CU 2044 . 4 3 . 1433. 41 . 186 , -2 2 4 . 3 4 . 2 . 0 . 0 . 1515. 529 . 106
107 MACHINE TOOLS* METAL FO 712 . 0 . 4 5 5 . 30 . 9 0 . - 3 8 . 5 . 1 . 0 . 0 . 5 43 . 169. 107
108 OTHER METAL WORKING MAC 5083. 8 9 . 5 5 6 . 118 . 187 . - 8 6 . 7 1 . 0 . 0 . 0 . 9 35 . 4 148 . 108
109 SPECIAL INDUSTRIAL MACH 4792. 2 2 . 3 206, 106. 755. -3 5 8 . 7 1 . 0 . 0 . 0 . 3802. 990 . 109
110 PUMPS* COMPRESSORS* BLO 2 570. 0 . 1139. 13. 3 l4 . - 5 0 . 7 4 . 1 . 0 . 0 . 1491. 1079. 110
111 BALL AND ROLLER BEARING 1300. 0 . 0 . 29 . 7 9 . -7 5 . 2 2 , 0 . 0 . 0 . 5 5 . 1245. 111
112 POWER TRANSMISSION EQUI 1331. 0 . 0 . 2 9 . 102. -1 8 . 10 , 1 . 0 . 0 . 124 . 1207. 112
113 INDUSTRIAL PATTERNS 1743. 0 . 1011. 9 . 111. - 1 0 . 6 4 , 2 . 0 . 0 . 1187. 556 . 113
114 COMPUTERS AND RELATED M 4932. 0 . 2679 . -6 8 . 5 l2 , -1 0 5 . 306 . 115. 0 . 0 . 3439. 1493. 114
115 OTHER OFFICE MACHINERY 1165. 164 . 55 2 . 6 8 . 125. -1 7 1 . 3 3 . 0 . 0 . 0 . 771 . 394 . 115
116 s e r v ic e  in d u s t r y  m a c h in 4 804 . 55 1 . 1621. 102 . 3 l5 . - 1 7 . 136 . 0 . 0 . 0 . 2708 . 2096. 116
117 MACHINE SHOP products 4022. 4 . 13 . 8 2 . 1 * . - 1 4 . 49 . 1 . 0 . 0 . 149 . 3 873. 117
118 ELECTRICAL MEASURING IN 1237. 0 . 62 2 . 3 2 . 154. -1 5 4 . 110 . 16 . 0 . 0 . 78 0 . 457 . 116
119 Transform ers  and s w itc h 2821. 1 2 . 1 457. • 6 5 . lo o . - 4 0 . 22 . 1 . 0 . 0 . 1617. 1204. 119
120 MOTORS AND GENERATORS 2426. 1 8 . 4 6 0 . 2 1 . 154. - 6 6 . 120 , 3 . 0 . 0 . 71 0 . 1716. 120
121 i n d u s t r i a l  c o n t r o ls 1133. 0 . 146 . 6 . 38 . - 3 8 . 13 . 3 . 0 . 0 . 168 . 9 6 5 . 121
122 WELDING APPARATUS AND G 1178. 1 . 362 . 25 . 7 6 . - 3 5 . 4 8 . 0 . 0 . 0 , 477 . 7 0 1 , 122
123 HOUSEHOLD APPLIANCES 4770. 3563 . 150 . 9 1 . 138 . -1 6 9 . 37 . 0 . 0 . 0 . 3810. 9 60 . 123
12** e l e c t r ic  l ig h t in g  AND w 3717. 54 7 . 6 1 . 6 2 . 166 . -1 2 6 . 1 0 . 0 . 0 . 0 . 72 0 . 2997 . 124
125 RADIO AND TV RECEIVING 4 124. 3638 . 172 , 154 . 9 0 . -6 2 7 . 51 . 0 . 0 . 0 . 3478. 6 4 6 . 125
126 PHONOGRAPH RECORDS 308 . 2 6 2 . 0 . • 9 . 13 . - 8 . 2 . 0 . 0 . 0 . 278 . 3 0 . 126
127 COMMUNICATION EQUIPMENT 10965 . 122 . 21 8 7 . 477 . 438 . -1 9 7 . 4748. 525 . 0 . 0 . 8300 . 2665 . 127
128 ELECTRONIC COMPONENTS 7195. 2 4 8 . 171 . . 26 5 . 343 . -1 6 9 . 57 2 . 4 2 . 0 . 0 . 1472. 5723 . 128
129 BATTERIES 948 . 32 1 . 128 . - 1 4 . 2 2 . - 2 0 . 8 2 . 3 . 0 . 0 . 522 . 4 2 6 , 129
130 ENGINE ELECTRICAL EQUIP 1278. 104 . 0 . - 7 3 . 6 7 . -2 9 . 3 6 . 3 . 0 . 0 . 108 . 1170, 130
131 X-RAY EQUIPMENT AND ELE 419 . 6 2 . 130 , ‘ 2 . 6 1 . - 3 0 . 26 . 0 , 0 . 0 . 251 . 168, 131
132 TRUCK* BUS* AND TRAILER 1336. 0 . 1098, - 1 4 . 2 5 . - 2 5 . 9 7 . 0 , 0 . 0 . 1181. 155. 132
133 MOTOR VEHICLES AND PART 41004 . 18311. 6074 , -4 0 1 . 2 259 , •2 8 5 3 . 1337. 0 , 0 . 0 . 24727 . 16277. 133
134 AIRCRAFT 9300* 236 . 2 908 , 1570. 1058. - 7 5 . 3019. 524 , 0 . 0 . 9 240. 6 0 . 134
135 AIRCRAFT ENGINES AND PA 5020. 0 . 0 , - 5 1 . 313 , - 4 1 . 2454 . 564 , 0 . 0 . 3239. 1781. 135
136 AIRCRAFT EQUIPMENT* NEC 5751. 0 . 0 . 171 . 589 . -2 0 8 . 1461. 186, 0 . 0 , 2199 . 3552. 136
137 SHIP AND BOAT BUILDING 3021. 3 04 . 5 5 9 . 148 . 7 0 . - 2 1 . 1363. 0 . 0 . 0 , 2423. 598 , 137
138 RAILROAD EQUIPMENT 2292* 0 . 1678, 3 . 127 , - 6 . 7 . 0 . 0 . 0 , 1809. 48 3 , 138
139 CYCLES AND PARTS* TRANS 651. 4 3 6 . 2 1 0 , 19 . 1*U -2 2 5 . 2 . 0 . 0 . 0 , (*56. 195 . 139
140 TRAILER COACHES 1305. 1129. 120 . 4 . 13 . - 1 3 , 0 . 0 . 0 . 0 , 1253. 5 2 . 140
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SECN SECTOR TITLES OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT D*0*D NASA CCC-DV CCC-Gl TOT-FO 1NT60V SEC#

m ENGINEERING AND SCIENTI 1110* 0 . 185 . 60 . 147 . -4 4 , 39 8 . 6 . 0 . 0 . 752* 3 5 8 . 141
142 MECHANICA. MEASURING DE 2 035 . 2 2 . 3 9 1 . 13 . 260 . -2 2 * 32* 8 . 0* 0 . 704* 1331* 142
143 OPTICAL AND OPHTHALMIC 788* 381* 2 5 8 . -6 9 . 3 9 . -1 1 5 . 4* 6 . 0* 0 . 504* 2 8 4 . 143
144 MEDICAL AND SURGICAL IN 1508* 195 . 471* 106. U 7 . -2 6 * 32* 1 . 0* 0 . 896* 6 1 2 . 144
145 PHOTOGRAPHIC EQUIPMENT 3318. 682* 5 0 2 . 5 3 . 266 . -1 4 7 * 256* 6 . 0* 0 . 1618* 1700* 145
146 WATCHES* CLOCKS* AND PA 748 . 431* 1 . 4 7 . 10 . -1 6 7 . 17 . 0 . 0* 0 . 339* 409 . 146
147 jew elr y  and s ilv e r w a r e 1759. 1482* 0* 111. 9 9 . -1 0 2 * 9 . 0 . 0* 0 . 1599* 160* 147
148 TOYS* SPORTING GOODS* M 2645. 2 0 3 6 . 324 . 108, 75 . -3 0 0 * 14 . 0* 0* 0. 2257* 388* 148
149 OFFICE SUPPLIES 704* 210* 0 . 10. 3 3 . -1 4 * 0 . 0* 0* 0* 239* 46 5 . 149
150 MISC MANUFACTURING* NEC 2804 . 625* 33 8 , 5 . 116. -1 1 1 * 13 . 0* 0* 0 . 986* 1818* 150
151 RAILROADS 11914. 2313* 334 . 7 . U 9 . -1 1 9 * 7 9 . 288* 0* 20* 3041. 8873 . 151
152 bUSSES 4699 . 2549. 0 . 0 . 0 . 0* 2 2 . 0* 0* 0* 2571* 2 1 2 8 . 152
153 TRUCKING 17742. 3004* 46 6 . 9 . 0 . 0* 4 6 9 . 0* 0* 61 , 4009. 13733. 153
154 * ater  tr a n s p o r t a t io n 3425. 458* 8* 0 , 1851* -1 8 7 9 . 52 0 . 0* 0* 1* 959* 2466 . 154
155 AIRLINES 7619. 2328* 2 7 . 1. 820 . •1020* 42 6 . 0* 0* 0 . 2582. 5037 . 155
156 PIPELINES 1212. 202* 0 . 0 . 0* 0* 0* 0 . 0* 0 . 202* 1010. 156
157 tr a v e l  a g t s * oth  trans 547* 13* 0* 0* 0* 0* 0 . 0 . 0* 0. 13* 53 4 . 157
158 teleph o n e  and te le g r a p h 17601. 7577* 660* 0 , 0* 0* 485* 0* 0* 0. 8722* 8879 . 158
159 r a d io  and tv  b r o a d c a s t i 3209. 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 3209 . 159
160 ELECTRIC UTULITIES 1 9 4 75 . 7618* 0* 0 . 0 * 0* 501* 0* 0* 0* 8119* 11356. 160
161 NATURAL GAS 13639. 4466* 0* 0* 0 . 0* 6 3 , 0* 0* 0. 4 5 2 9 . 9110 . 161
162 WATER AND SEWER SERVICE 3569. 1811* 0* 0* 0 . 0 . 40* 0* 0* 0 , 1851* 1718. 162
163 WHOLESALE TRADE 63030 . 22227* 3864* 3 9 . 2017* 0 . 1365* 0* 0 . 0 , 29512* 33518 . 163
164 r e t a il  TRADE 95631 . 71632* 2632* 0* 0* 0 . 0* 0* 0 . 0 , 74464* 21167 . 164
165 CREDIT AGENCIES AND BRO 22530* 13938* 0* 0* 0 . 0 . 0* 0* 0 . 0 , 13938* 8592 . 165
166 INSURANCE AND BROKER'S 22736 . 10937* 0* 0* 0 . 0 . 62* 0* 0 . 0 , 10999* 11737. 166
167 OWNER-OCCUPIED DWELLING 48936* 48936* 0* 0 . 0* 0* 0* 0* 0 . 0 , 48936 . 0 . 167
168 REAL ESTATE 59307 . 20377* 1608. 0* 0 , 0* 202* 0* 0 . 0 , 22187* 37120 . 168
169 HOTEL AND LODGING PLACE 5227. 3145* 0 . 0* 0 . 0* 244* 0* 0 . 0 , 3389* 1838. 169
170 PERSONAL AND REPAIR SER 14590. 12641* 0 . 0* 0 . 0* 1* 0* 0 . 0 , 12642. 1948. 170
171 bUSINESS SERVICES 34867 . 3998* 0 . 0* 0 . 0* 1411. 0 . 0 . 0. 5409* 29458 . 171
172 ADVERTISING 16326. 159* 0 . 0* 0 . 0* 1 . 0* 0 . 0. 160 . 16166 . 172
173 AUTO REPAIR 12785. 7945* 0 . 0* 0 . 0* 22 . 0* 0* 0. 7967* 4818 . 173
174 MOTION PICTURES AND AMU 9389. 5776* 0 . 0* 0 . 0 . 5 6 . 0* 0* 0. 5832. 3557. 174
175 m e d ic a l  s e r v ic e s 28649* 26673* 0 . 0* 0 . 0* 7 5 . 0* 0* 0 . 26748* 1901. 175
176 PRIVATE SCHOOLS AND NON 20037* 16626* 0 . 0* 0* 0* 7 8 8 . 0* 0* 0* 17414* 2623* 176
177 POST OFFICE 5447* 1162* 0 . 0* 0 . 0* 102 . 0* 0* 0 . 1264. 4183* 177
178 FEDERAL GoV. ENTERPRISE 607* 7* 0 . 0 . 0 . 0* 2 . 0* 0 . 0 . 9 . 598 . 178
179 LOCAL GOV. PASSENGER TR 0* 0* 0 . 0 . 0 . 0* 0 . 0* 0* 0 . 0* 0* 179
180 STATE AND LOCAL ELECTr I 1587* 476* 0* 0 . 0* 0* 21* 0* 0* 0 . 497* 1090. 180
181 DIRECTLY ALLOCATED IMPO 7075 . 3395. 0 . 0 . 0 . 0 . 3227. 0* 0* 0 . 6622* 45 3 . 181
182 busINESS TRAVEL 13658. 0* 0 . 0 . 0 . 0* 0* 0* 0* 0* 0* 13658 . 182
183 OFFICE SUPPLIES 2580* 0* 0 . 0 . 0 . 0 . 77* 0 . 0* 0 . 7 7 . 2503 . 183
184 UNIMPORTANT INDUSTRY 288* 0* 0 . 0 . 0 . 0* 0* 0* 0* 0 , 0* 28 8 . 184
185 COMPUTER RENTAL 2709* 0 . 0 . 0* 0 . 0* 0* 0 . 0* 0 . 0* 2 7 0 9 . 185

SUM TOTALS 1268384* 467758* 54325 . 8 341 . 31619 . *2 9 9 0 8 . 43060* 3647. -1 3 2 2 . 1254. 578774* 689610*
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1968 FINAL DEMAND COMPONENTS

SEC It SECTOR TITLES OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT D*0*D NASA CCC-DV CCC-Gl TOT-FD INTGOV SEC#

1 DAIRY FARM PRODUCTS 60 3 5 . 142 . 0 . 134, 0 . 0 . 0 . 0 . 0 . 0 . 2 7 6 . 57 5 9 , 1
2 POULTRY AND eggs 4108. 1526. 0 , 45 . 5 . - 1 4 . 123 . 0 . 0 . 0 . 1685. 2 4 2 3 . 2
9 MEAT* ANIMALS ANO MISC 21439 . 184 . 0 . 1364. 6 3 . -4 3 5 . 3 4 . 0 . 0 . 0 . 1210. 20229 . 3
4 COTTON 1287. 0 . 0 . - 6 1 . 381 . - 1 6 . 0 . 0 . 1 2 . 90 . 40 6 . 881 . 4
5 GRAINS 12706. 0 . 0 . 994 . 2327 . - 1 9 . 0 . 0 . 79 9 , 7 7 . 4178 . 8528. 5
6 TOBACCO 1253. 0 . 0 . - 1 4 . 15. - 2 9 . 0 . 0 . 0 , 31 . 3 . 1250. 6
7 FRUITS* VEGETABLES* AND 9855 . 3654. 0 . 121 . 258 . -5 4 2 . 117 . 0 . 48 5 , 25 . 4118 . 5737. 7
8 FORESTRY AND FISHERY PB 1788. 423 . 0 . - 5 2 . 2 5 . -5 9 4 . 11 . 0 . 0 . 0 . -1 8 7 . 1975. 8
9 NO D£F*N o . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 9

10 AGRICULTURAL* FORESTRY 2732 . 2 3 . 0 . 4 . 22 . - 2 2 . 2 1 . 0 . 0 . 0 . 4 8 . 26 8 4 . 10
11 IRON ORES 1223. 0 . 0 . - 4 0 . 106. -5 8 5 . 0 . 0 . 0* 0 . - 5 1 9 . 1742. U
12 COPPER ORE 889 . 0 . 0 . 43 . 45 . -6 8 . 0 . 0 . 0 . 0 . 2 0 . 869 . 12
13 OTHER NON-FERROUS METaL 904 . 0 . 0 . - 2 0 . 17. -1 4 4 . 0 . 0 . 0 . 0. -1 4 7 . 1051. 13
14 COAL MINING 3194. 105 . 0 . - 8 4 . 315 . - 2 . 4 4 . 0 . 0 . 0 . 378 . 2816 . 14
15 CRUDE PETrOLEUN AND NAT 13500* 0 . 0 . 139 . 43 . -1 6 8 9 . 0 . 0 . 0 . 0 . -1 5 0 7 . 15007. 15
16 STONE AND CLAY MINING 2209. 18 . 0 . 3 . 86 . - 6 4 , 0 . 0 . 0 . 0 . 4 3 . 2166 . 16
17 CHEMICAL FERTILIZER MIN 628 . 0 . 0 . - 2 . 132 . -2 4 6 , 0 . 0 . 0 . 0 . -1 1 6 . 744 . 17
18 NEW CONSTRUCTION 30331 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 3 0331 . 18
19 MAINTENANCE AND REPAIR o . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 19
20 COMPLETE GUIDED MISSILE 4392. 0 . 0 . 97 . 39 . - 3 9 . 2975. 1166. 0 . 0 . 42 3 8 . 154 . 20
21 AMMUNITION 4461. 176 . 0 . 214 . 111 . - 6 3 . 3263. 15 . 0 . 0. 3716 . 74 5 . 21
22 other  ordnance 2470. 121 . 0 . 30 . 22 1 . -7 1 . 1540. 11 . 0 . 0 . 1852. 61 8 . 22
23 MEAT PRODUCTS 24238 . 18530. 0 . 84 . 279 . -9 6 8 . 752 . 0 . 0 . 0 . 18677. 5 561 . 23
24 DAIRY PRODUCTS 12809. 9602. 0 , 39 . 127 , - 8 8 . 939 . 0 . 1 . 293 . 10913. 1896. 24
25 CANNED ANt FROZEN FOODS 9534. 8457. 0 . 499 . 225 . -4 2 2 . 141 . 0 . 0 . 0 . 8900 . 63 4 . 25
26 GRAIN MILL PRODUCTS 10021. 2738 . 0 . - 5 . 552 . -4 1 . 7 3 . 0 . 2 2 . 4 0 . 3379. 6 642 . 26
27 BAKERY PRODUCTS 6842. 6531. 0 . 3 . 5 . - 2 8 . 105 . 0 . 0 . 0 . 6616 . 226 . 27
28 SUGAR 2668. 942 . 0 . 146 . 6 . -7 3 1 . 18 . 0 . 0 . 0 . 381 . 2287 . 28
29 CONFECTIONERY PRODUCTS 2893. 2474. 0 . 71 . 19. -1 0 0 . 4 . 0 . 0 . 0 . 2468 . 42 5 . 29
30 ALCOHOLIC BEVERAGES 9178. 7849. 0 . 88 . 26 . -7 3 4 . 2 4 . 0 . 0 . 0 . 7253 . 1925. 30
31 SOFT DRINKS AND FLAVORl 4465. 3474. 0 . 2 3 . 39 . -1 1 . 109. 0 . 0 . 0. 3634. 831 . 31
32 FATS AND OILS 4557. 929 . 0 . 6 4 . 507 . -2 6 0 . 0 . 0 . - 1 . 3 . 1242. 3315. . 32
33 MISC FOOD PRODUCTS 4022. 4324. 0 . 48 . 7 5 . -1 2 4 . 131. 0 . - 1 . 0 . 4453 . 369 . 33
34 tobacco  products 8106. 5791. 0 . - 4 . 625 . -1 6 0 . 0 . 0 . 0 . 0 . 6252. 1854. 34
35 UROAD AND NARROW FABRIC 15524. 605 . 0 . 267 . 222, -6 1 4 . 301 . 0 . 0 . 69 . 1050. 14474. 35
36 FLOOR COVERINGS 2030. 1381. 346 . 146 . 19 . -7 7 . 28 . 0 . 0 . 0 . 1843. 187 . 36
37 MISC TEXTILES 2574. 143. 0 . 18 . 6 l . -4 3 6 . 45 . 0 . 0 . 0 . -1 6 9 . 27 4 3 . 37
38 KNITTING 5159. 2899. 0 . 193. 2 4 . - 2 9 . 0 . 0 . 0 . 0. 3087. 20 7 2 . 38
39 APPAREL 17070. 15284. 0 . 1055. 170 . *1 0 7 2 . 523 . 0 . 0 . 0 . 15960. 1110. 39
40 HOUSEHOLD TEXTILES 4071. 1689. 0 . 85.. 35 . - 8 9 . 161 . 0 . 0 . 0 . 1881. 2190 . 40
41 LUMBER AND WOOD PRODUCT 7826. 159 . 0 . 137 . 39 6 . -7 3 0 . 0 . 0 . 0 . 0 . - 3 8 . 7864 . 41
42 veneer  and plywood 2057. 0 . 0 . - 1 2 . 19 . -3 4 9 . 0 . 0 . 0 . 0 . -3 4 2 . 2399 . 42
43 MILLWORK AND WOOD PRODU 3877. 28 1 . 9 . 35 . 30 . -1 5 5 . 2 3 . 0 . 0 . 0 . 22 3 . 3654. 43
44 WOODEN CONTAINERS 491 . 0 . 0 . 34 . 2 . - 3 . 29 . 0 . 0 . 0 . 6 2 . 42 9 . 44
45 HOUSEHOLD FURNITURE 5479. 3865. 57 1 . 155. 27 . -1 2 0 . 3 0 . 0 . 0 . 0 . 4528 . 95 1 . 45
46 OTHER FURNITURE 2725. 195 . 1699. 53 . 18 . - 4 7 . 4 1 . 0 . 0 . 0 . 1959. 76 6 . 46
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47 PULP MILLS 1013. 0 . 0 . - 3 . 241 . -4 5 2 . 0 . 0 . 0 . 0 . -2 1 4 . 1227 . 47
48 PAPER AND PAPERBOARD Ml 8205. 3 9 . 0 . 5 4 . 371. -9 6 3 . 15 . 0 . 0 . 0 . -4 8 4 . 8689 . 48
49 PAPER PRODUCTS, NEC 61 4 1 . 1766. 0 . 46 . 8 7 . -3 4 . 2 9 . 0 . 0 . 0 . 1894. 4 2 4 7 . 49
50 WALL AND BUILDING PAPER 391 . 0 . 0 . - 9 . 8 . - 9 . 0 . 0 . 0 . 0 . - 1 0 . 4 0 1 . 50
51 PAPERBOARD CONTAINERS 62 9 4 . 106 . 0 . 7 4 . 22 . - 3 . 4 2 . 0 . 0 . 0 . 241 . 60 5 3 . 51
52 NEWSPAPERS 5940 . 1624. 0 . 2 . 3 . - 5 . 1 . 0 . 0 . 0 . 1625. 4 3 1 5 . 52
53 PERIODICALS 2823 . 82 6 . 0 . 3 5 . 68 . -1 1 . 7 9 . 0 . 0 . 0 . 99 7 . 1826. 53
54 BOOKS 3367. 1430. 0 . 5 4 . 134. -1 3 8 . 32 6 . 0 . 0 . 0 . 1806. 1 561. 54
55 INDUSTRIAL CHEMICALS 15478. 172 . 0 . 19 . 1181. -5 3 7 . 91 0 . 9 , 0 . 0 . 1754. 13724. 55
56 BUSINESS FORMS# BLANK B 1315. 8 0 . 0 . 5 . 3 . - 7 . 0 . 0 . 0 . 0 . 8 1 . 1234. 56
57 COMMERCIAL PRINTING 394H. 132 . 0 . 2 8 . 61 . -2 9 . 0 . 0 . 0 . 0 . 192 . 3752. 57
58 MISC. PRINTING & PUBL.» 1986. 58 9 . 0 . 15 . 5 . - 3 . 0 . 0 . 0 . 0 . 6 0 6 . 1380. 58
59 FERTILIZERS 1597. 5 1 . 0 . - 2 0 . 129. -3 5 . 0 . 0 . 0 . 0 . 125 . 1472. 59
60 PESTICIDES AMD OTHER AG 99 1 . 8 . 0 . - 4 . 88 . - 2 1 . 1 . 0 . 0 . 0 . 7 2 . 91**, 60
61 MISC CHEMICAL PROOUCTS 3383. 303 . 0 . 53 . 355 . -1 2 1 . 32 4 , 1 0 0 . 0 . 9 1 5 . 2468 . 61
62 PLASTIC MATERIALS AND R 4090* 18. 0 . 14 . 506 . - 3 9 . 14 . 0 . 0 . 0 . 5 1 3 . 3 577. 62
63 s y n t h e t ic  rubber 1106* 0 . 0 . - 5 . 164. - 3 2 . 2 . 0 . 0 . 0 . 129 . 9 7 7 . 63
64 CELLULOSIC FIBERS 770 . 0 . 0 . 3 1 . 23 . -4 5 . 6 . 0 . 0 . 0 . 15 . 7 55 . 64
6S non- c e l l u l o s ic  f ib e r s 2 568. 0 . 0 . 6 4 . U 2 . -8 6 . 6 . 0 . 0 . 0 . 9 6 . 2 472 . 65
66 DRUGS 5558. 3 067. 0 . 131 . 335 . -1 3 7 . 8 1 . 0 . 0 . 0 . 7477. 20 8 1 . 66
67 CLEANING AND TOILET PRE 7037 . 5 071. 0 . 218 . 129. - 2 5 . 124 . 0 . 0 . 0 . 5 5 1 7 . 1520. 67
68 p a in t s 2792 . 2 7 . 0 . 48 . 50 . - 2 . 4 0 . 0 . 0 . 0 . 163 . 2 629 . 68
69 GASOLINE 23913 . 5 362. 0 . 193 . 393 . -3 6 7 . 43 4 . 0 . 0 . 0 . 6 0 1 5 . 17898. 69
70 HEATING OIL 5 398 . 2797 . 0 . - 2 . 23 . - lo o o . 109 . 0 . 0 . 0 . 1927. 3 471. 70
71 PAVING AND ASPHALT 1144. 0 . 0 . 7 . 10. 0 . 0 . 0 . 0 . 0 . 17 . 1127. 71
72 TIRES AND INNER TUBES 419i*. 1772. 0 . 175 . 84 . -1 4 0 . 8 8 . 0 . 0 . 0 . 197,9. 22 1 5 . 72
73 RUBBER PRODUCTS 3628* 6 4 0 . 2 6 . 4 0 . 103. -1 5 0 . 131 . 0 . 0 . 0 . 7 9 0 . 2 838 . 73
74 MISC PLASTIC PRODUCTS 65 7 9 . 2 5 4 . 0 . 112 . 95 . -1 8 5 . 5 1 . 0 . 0 . 0 . 32 7 . 6252 . 74
75 l e a th e r  t a n n in g  and I nD 1024. 0 . 0 . 9 . 43 . - 9 5 . 1 . 0 . 0 . 0 . - 4 2 . 1066. 75
76 LEATHER FOOTWEAR 3348* 3 264. 0 . 110. 10. -3 1 4 . 0 . 0 . 0 . 0 . 3070 . 278 . 76
77 OTHER LEATHER PRODUCTS 1 041. 9 8 2 . 0 . 50 . 13. -1 8 7 . 151 . 0 . 0 . 0 . 1009. 3 2 . 77
78 GLASS 4072 . 3 3 9 . 0 . 2 9 . 135. -2 2 5 . 2 2 . 0 . 0 . 0 . 30 0 . 3 772. 78
79 s tr u c tu r a l  c l a y  product 9 4 6 . 0 . 0 . 4 1 . 25 . -4 6 . 0 . 0 . 0 . 0 . 2 0 . 926 . 79
80 p o tter y 6 2 2 . 123 . 0 . - 7 . 20 . -1 5 5 . 0 . 0 . 0 . 0 . - 1 9 . 6 4 1 . 80
81 CEMENT» CONCRETE» AND G 6138 . 3 . 0 . 26 . 10. -2 7 . 0 . 0 . 0 . 0 . 1 2 . 6126 . 81
82 OTHER STONE AND CLAY PR 3 299. 138 . 0 . 7 0 . 118. -1 1 7 . 2 0 . 0 . 0 . 0 . 22 9 . 3070. 82
83 STEEL 29440 . 13 . 0 . 266 . 608 . •21*08. 2 6 . 0 . 0 . 0 . -H » 9 5 . 3 0935 . 83
84 COPPER 5 705. 0 . 0 . 36 . 260 . -8 7 0 . 10 . 0 . 0 . 0 . - 5 6 4 . 6 269 . 84
85 LEAD 4 9 0 . 0 . 0 . 30 . 2 . - 9 5 . 0 . 0 . 0 . 0 . - 6 3 . 553 . 85
86 ZINC 3 2 4 . 0 o 0 . 0 . 10. - 9 2 . 0 . 0 . 0 . 0 . - 8 2 . 40 6 . 86
87 ALUMINUM 65 7 9 . 15 . 0 . 134 . 174. -3 8 0 . 7 1 . 0 . 0 . 0 . 1 4 . 6 5 6 5 . 87
88 PRIMARY NON-FERROUS MET 9 1 0 . 0 . 0 . - 5 . 1 H . -4 6 4 . 0 . 1 . 0 . 0 . - 3 5 7 . 1267. 88
89 non- ferrous  r o l l in g  and 9 6 2 . 0 . 0 . - 4 . 6 8 . - 2 2 . 5 . 0 . 0 . 0 . 4 7 . 9 1 5 . 89
90 NON-FERROUS WIRE DRAWIN 3 2 1 8 . 3 3 . 2 1 . 52 . - 4 3 . 6 9 . 7 . 0 . 0 . 143* 3075 . 90
91 NON-FERROUS CASTINGS AN 9 2 8 . 0 . 0 . 5 . 11 . - 1 1 . 6 . 3 . 0 . 0 . 1 4 . 91 4 . 91
92 METAL CANS 3 022 . 0 . 0 . 41 . 12 . - 1 2 . 12 . 0 . 0 . 0 . 5 3 . 2 9 6 9 . 92
93 METAL BARRELS, DRUMS AN 4 0 4 . 0 . 1 3 . 1 . 3 . - 1 2 . 2 0 . 0 . 0 . 0 . 2 5 . 37 9 . 93

93
-
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1968 FINAL DEMAND COMPONENTS (CONT.)

SECtt SECTOR TITLES OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT D*0+D NASA CCC-DV CCC-GL TOT-FD ! NTGOV SECtt

94 PLUMBING AND HEATING EQ 1730. 6 1 . 0 . 5 4 . 5 6 . - 9 . 1 2 . 0 . 0 . 0 . 17 4 . 1 556. 94
95 STRUCTURAL METAL pRODUC 10424. 2 9 . 88 5 . 195. 226 . -4 5 . 131, 2 . 0 , 0 . 1423. 9 0 0 1 . 95
96 SCRE» MACHINE PRODUCTS 29 1 3 . 35 . 0 . 2 7 . 5 6 . -1 0 7 . 3 5 , 12 . 0 . 0 . 6 0 . 28 5 3 , 96
97 METAL STAMPINGS 65 3 4 . 342 . 0 . 4 7 . 326 . - 3 3 . 2 4 . 0 . 0 . 0 . 7 0 6 . 5828, 97
98 CUTLERY* HAND TOOLS AnD 3 786 . 6 2 7 . 2 2 . 120 . 130 . -1 9 6 . 1 6 . 0 . 0 . 0 . 7 1 9 . 3067, 98
99 MISC FABRICATED MIRE PR 1898. 3 6 . 0 . 16. 2 8 . - 9 1 . 2 2 . 0 . 0 . 0 . 1 3 . 1885, 99

100 VALVES* PIPE FITTINGS* 2 849 . 0 . 2 5 9 . 3 6 . 176 . - 7 3 . 28 . 2 . 0 . 0 . 4 2 8 . 2421 . 100
101 OTHER FABRICATED METAL 3 560 . 145 . 9 6 . 2 4 . 8 8 . -1 2 0 . 3 0 . 1 . 0 . 0 . 2 6 4 . 3296 , 101
102 EN6INES AnD t u r b in e s 3 920. 195 . 77 0 . 9 2 . 466 . -1 2 1 . 328 . 11 . 0 . 0, 1741. 2179 . 102
103 farm  m a c h in er y 4 182 . 44 3 . 2799. - 6 9 . 376 . -3 4 2 . 2 3 . 0 . 0 . 0 . 3 230 . 95 2 , 103
104 CONSTRUCTION* MINING* A 5503. 0 . 2767 . 190 . 1354. - 9 4 . 322 . 0 . 0 . 0 . 4 5 3 9 . 9 64 , 104
105 MATERIALS HANDLING MACH 2 397 . 0 . 1224. 11 . 122 . - 7 6 . 5 2 . 0 . 0 . 0 , 1333. 1064. 105
106 MACHINE TOOLS* METAL CU 1952. 4 5 . 1374. 2 . 166 . -2 1 0 . 3 2 . 2 . 0 . 0 . 1411 . 541 . 106
107 MACHINE TOOLS* METAL FO 717 . 0 . 4 47 . 8 . 102 . - 3 2 . 5 . 0 . 0 . 0 . 5 3 0 . 187 . 107
108 OTHER METaL WORKING MAC 5050. 95 . 5 73 . -2 9 . 198. -1 1 1 . 56 . 0 . 0 . 0 . 7 8 2 . 4268 . 108
109 SPECIAL INDUSTRIAL MACH 5036. 2 8 . 3395. 9 9 . 799 . -4 2 5 . 3 2 . 0 . 0 . 0 . 3928. 1108. 109
110 PUMPS* COMPRESSORS* BLO 2 591. 0 . 1168. 4 0 . 319 . -6 0 . 7 7 . 1 . 0 . 0 . 1545. 1046. 110
111 BALL AND ROLLER BEARING 1302. 0 . 0 . 21 . 75 . -7 9 , 17 . 0 . 0 . 0 . 3 4 . 1268. 111
112 power t r a n s m is s io n  e q u i 1382. 0 . 0 . U . 105. -2 5 . 9 . 0 . 0 . 0 . 100 . 1262. 112
113 in d u s t r ia l  p atte r n s 1747. 0 . 1022. - 2 3 . 118. - 1 0 . 5 8 . 3 . 0 . 0 . 1 1 6 8 . 5 79 . 113
114 COMPUTERS AND RELATED M 5205. 0 . 2880 . 158. 555. -1 1 8 . 344 . 9 8 . 0 . 0 . 3917 . 1288. 114
115 OTHER OFFICE MACHINERY 1173. 173 . 62 1 . 103 . 119 . -2 9 7 . 2 1 . 0 . 0 . 0 . 74 0 . 43 3 . 115
116 s e r v ic e  in d u s t r y  m a c h in 5373. 6 1 4 . 1796. 17. 357 . - 3 1 . 152 . 0 . 0 . 0 . 2 9 0 5 . 2468 . 116
117 MACHINE SHOP PRODUCTS 4007 . 4 . 13 . -2 5 . 17 . -1 7 . 6 0 . 0 . 0 . 0. 5 2 . 3955. 117
118 ELECTRICAL MEASURING IN 1268. 0 . 62 3 . 18. 185. -1 8 5 . 137. 13 . 0 . 0 . 7 9 1 . 47 7 . 118
119 TRANSFORMERS AND SWITCH 3039. 13 . 1597. 4 . 100 . - 5 8 . 17 , 0 . 0 . 0. 1673. 1366. 119
120 MOTORS ANq GENERATORS 2457 . 2 0 . 44 6 . 20 . 157. -7 8 . 105 . 8 , 0 . 0 . 6 7 8 . 1779. 120
121 INDUSTRIAL CONTKOLS 1179. 0 . 152 . 3 , 4 1 . - 4 1 . 26 . 2 . 0 . 0 . 183 . 996 . 121
122 MELDING APPARATUS AND G 1222. 1 . 4 0 0 . 2 . 77 . - 3 3 . 4 0 . 0 , 0 . 0 . 48 7 . 735 . 122
123 HOUSLHOLU APPLIANCES 5322. 4055 . 164. 68 . 140. -2 2 8 . 2 0 . ' 0 , 0 . 0 . 4219 . 1103. 123
124 ELECTRIC LIGHTING AND W 4047. 598 . 6 5 . 62 . 169. -1 5 4 . 17 . 0 , 0 . 0 , 757 . 3290. 124
125 RADIO AND TV RECEIVING 4437 . 4078 . 199 . -8 5 , 118. -8 1 6 . 6 2 . 0 , 0 . 0, 3556 . 88 1 . 125
126 PHONOGRAPH RECORDS 357 . 30 3 . 0 . - 8 . 14 . - 8 . 3 , 0 , 0 . 0 . 30 4 . 5 3 . 126
127 COMMUNICATION EQUIPMENT 1209t». 123 . 2275 . 340 . 485, -2 4 0 . 5113. 512 . 0 . 0 . 8608 . 3486. 127
128 ELECTRONIC COMPONENTS 7029. 23 9 . 161 . 69 . 412 . -2 2 7 . 587 , 4 2 . 0 . 0 . 1283. 5746. 128
129 BATTERIES 978 . 330 . 136 , 28 . 25 . -2 4 . 8 2 . 3 . 0 . 0 . 58 0 . 398 , 129
130 ENGINE ELECTRICAL EQUIP 1491. 123 . 0 . 2 5 . 8 0 . - 4 9 . 3 6 . 2 . 0 . 0 . 2 1 7 . 1274, 130
131 X-RAY EQUIPMENT AND ELE 452 . 6 9 . 141 . 14 . 6 4 . -3 7 . 3 4 . 0 . 0 . 0 . 2 8 5 . 167 , 131
132 TRUCK* BUS* AND TRAILER 1494. 0 . 1223. 180 . 2 3 . - 2 3 . 6 8 . 0 . 0 . 0 . 1471. 2 3 . 132
133 MOTOR VEHICLES AND PART 50294 . 23193 . 7858 . 1198. 2736. *4 5 9 9 , 1479. 0 . 0 . 0 . 31865 . 18429. 133
134 AIRCRAFT 10859. 308 . 3793 . 1143. 1756. -1 3 6 , 3424 . 501 . 0 . 0 . 10789 . 7 0 . 134
135 AIRCRAFT ENGINES AND PA 5122. 0 . 0 . 87 . 360 . - 5 0 . 2201 . 347 . 0 . 0 . 29 4 5 . 2177 . 135
136 AIRCRAFT EQUIPMENT* NEC 6248 . 0 . 0 . 106 . 576 . -2 0 3 . 1330. 192 . 0 . 0 . 2 0 0 1 . 4247 . 136
137 SHIP AND BOAT BUILDING 3086. 347 . 6 6 3 . 57 . 28 . - 2 8 . 1242. 0 . 0 . 0 . 2 3 0 9 . 77 7 . 137
138 RAILROAD EQUIPMENT 1754. 0 . 1214. 12 . 7 0 . - 6 . 80 0 . 0 . 0 . 1298. 45 6 . 138
139 CYCLES AND PARTS, TRANS 765 . 540 . 25 3 . 69 , 15 . -2 8 5 . 2 . 0 . 0 . 0 . 59 4 . 171 . 139
140 TRAILER COACHES 1751. 1529. 161 . 14. 18 , -1 8 . 0 . 0 . 0 . 0 . 1704. 4 7 . 140
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1968 FINAL DEMAND COMPONENTS (CONT*)

SECtt SECTOR TITLES OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT D*0*D NASA CCC-DV CCC-Gl TOT-FD INT60V SECK

141 ENGINEERING AND SCIENTI 1164. 0 . 198 , 11. 137 , - 5 3 . 467 , 2 9 , 0 . 0 . 7 8 9 . 37 5 , 141
142 MECHANICAL MEASURING DE 2055* 2 2 . 39 1 , 13. 26 6 . - 3 0 . 2 8 . 7 . 0 . 0 . 6 9 7 . 1358. 142
143 OPTICAL and  o p h th a lm ic 804* 3 9 3 . 2 7 8 , 152. 4 5 . -1 3 7 . 4 . 7 . 0 . 0 . 7 4 2 . 6 2 . 143
144 MEDICAL AND SURGICAL IN 1683. 2 2 1 . 51 6 , 77 . 127 , - 3 2 . 39 . 3 . 0 . 0 . 9 5 1 . 73 2 . 144
145 PHOTOGRAPHIC EQUIPMENT 3723* 7 3 3 . 571 , - 6 3 . 2 9 8 , -1 8 8 . 323 . 3 . 0 . 0 . 1677. 2 0 4 6 . 145
146 WATCHES* CLOCKS* AND PA 792* 4 4 2 . 1 . - 1 8 . 1 4 , -1 7 8 . 17 . 0 . 0 . 0 . 2 7 8 . 514 . 146
147 JEWELRY AnO SILVERWARE 1974. 1642. 0 . 145. 123 . -1 3 0 . 6 . 0 . 0 . 0 . 1786. 188 . 147
148 TOYS* SPORTIMG GOODS* M 2 967. 2 3 2 8 . 3 65 . 104. 7 6 . -3 8 3 . 11 . 0 . 0 . 0 . 2 5 0 1 . 46 6 . 148
149 OFFICE SUPPLIES 714 . 2 2 1 . 0 . 3 8 . 3 4 . - 1 5 . 0 . 0 . 0 . 0 . 2 7 8 . 4 3 6 . 149
150 MISC MANUFACTURING* NEC 2934. 6 6 7 . 36 1 . 50 . 130 . -1 2 6 . 10. 0 . 0 . 0 . 1092. 1842. 150
151 RAILROADS 12442. 2470 . 363 . 36 . 130 . -1 3 0 . 8 0 . 388 . 0 . 5 . 3342. 9100 . 151
152 BUSSES 4928. 26 0 1 . 0 . 0 . 0 . 0 . 33 . 0 . 0 . 0 . 2634 . 2294 . 152
153 TRUCKING 19456. 3 254. 518 . 49 . 0 . 0 . 620 . 0 . 0 . 16. 4 457 . 14999. 153
154 HATER TRANSPORTATION 3498. 4 7 6 . 9 . 2 . 1909. -2 0 2 6 . 6 5 0 . 0 . 0 . 0 . 1020. 2 478 . 154
155 AIRLINES 8741. 2 6 1 5 . 2 9 . 3 . 9 0 7 . -1 1 3 6 . 544 . 0 . 0 . 0 . 2962 . 5779 . 155
156 PIPELINES 1246. 2 1 2 . 0 . 0 . 0 . 0 . 0 . • 0 . 0 . 0 . 21 2 . 1034. 156
157 TRAVEL AGTS* OTH TRANS 530. 14 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 14 . 516 . 157
158 TELEPHONE AND TELEGRAPH 19150. 82 2 8 . 718* 0 . 0 . 0 . 598 , 0 . 0 . 0 . 95 4 4 . 9606 . 158
159 RADIO AND TV BROADCAST! 3573. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 3573. 159
160 ELECTRIC UTULITIES 21156 . 8274 . 0 . 0 . 0 . 0 . 336 , 0 . 0 . 0 . 8610 . 12546. 160
161 NATURAL GAS 14497. 4648 . 0 . 0 . 0 . 0 . 42 . 0 . 0 . 0 . 4690 . 9807 . 161
162 MATER AND SEwER SERVICE 3775. 1926. 0 . 0 . 0 . 0 . 27 . 0 . 0 . 0 . 1953. 1S22. 162
163 WHOLESALE TRADE 69812. 23864 . 4266 . 250 . 2171 . 0 . 1737. 0 . 0 . 0 . 32288 . 37524 . 163
164 RETAIL TRADE 105634. 77698. 3243. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 80941 . 24693 . 164
165 CREDIT AGLNCIES AND BrO 26260 . 16224. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0. 16224 . 10036. 165
166 INSURANCE AND BROKER'S 23724 . 11719. 0 . 0 . 0 . 0 . 2 8 . 0 . 0 . 0 . 11747. 11977. 166
167 OWNER-OCCUPIED DWELLING 52712. 52712 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 52712 . 0 . 167
168 REAL ESTATE 63007 . 21837 . 1708. 0 . 0 . 0 . 111. 0 . 0 . 0. 23656 . 39351. 168
169 HOTEL AND LODGING PLACE 569&. 3413. 0 . 0 . 0 . 0 . 551 . 0 . 0 . 0 . 3964. 1732. 169
170 PERSONAL AND REPAIR SeR 15518. 13400. 0 . 0 . 0 . 0 . 1 . 0 . 0 . 0 . 13401. 2117 . 170
171 BUSINESS SERVICES 37611. 4225. 0 . 0 . 0 . 0 . 1839. 0 . 0 . 0 . 6064 . 31547 . 171
172 ADVERTISING 17546. 180 . 0 , 0 . 0 . 0 . 1 . 0 . 0 . 0. 181. 17365. 172
173 AUTO REPAIR 14047. 8729 . 0 . 0 . 0 . 0 . 31 . 0 . 0 . 0 . 8760 . 5 2 8 7 .' 173
174 MOTION PICTURES AnQ AMU 10135. 61 5 0 . 0 . 0 . 0 . 0 . 193 . 0 . 0 . 0 . 6343 . 3792. 174
175 MEDICAL SERVICES 31633. 29455 . 0 . 0 . 0 . 0 . 74 . 0 . 0 . 0 . 29529 . 2104 . 175
176 PRIVATE SCHOOLS ANO NON 22379. 18594. 0 . 0 . 0 . 0 . 780 . 0 . 0 . 0 . 19374. 3005. 176
177 POST OFFICE 6042* 1328. 0 . 0 . 0 . 0 . 99 . 0 . 0 . 0 . 1427. 4615 . 177
178 FEDERAL GOV. ENTERPRISE 659 . 8 • 0 . 0 . 0 , 0 . 2 . 0 . 0 . 0 . 10 . 6 4 9 . 178
179 LOCAL GOV. PASSENGER TR 0 . 0 . 0 . 0 . 0 , 0 . 0 . 0 . 0 . 0 . 0 . 0 . 179
180 STATE AND LOCAL ELECTr I 1699. 5 1 7 . 0 . 0 , 0 . 0 . 20 . 0 . 0 . 0 . 5 3 7 . 1162. 180
181 DIRECTLY ALLOCATED IMPO 7078. 3235 . 0 . 0 . 0 . 0 . 3775. 0 . 0 . 0. 7010. 6 8 . 181
182 BUSINESS TRAVEL 14554. 0 . 0 . 0 . 0 , 0 . 0 . 0 . 0 . 0 . 0 . 14554. 182
183 OFFICE SUPPLIES 2714. 0 . 0 . 0 . 0 . 0 . 164 . 0 . 0 . 0 . 164 . 2550 . 183
184 UNIMPORTANT INDUSTRY 302 . 0 . 0 . 0 . 0 , 0 . 0 . 0 . 0 . 0 . 0 . 30 2 . 184
185 COMPUTER RENTAL 3411. 0 . 0 . 0 . 0 , 0 . 0 . 0 . 0 . 0 . 0 . 3411 . 185

SUM TOTALS 1374488. 509145 . 59867 . 13767. 34539 . - 36993. 45991. 3404. 1317. 649 , 631686 . 742802 .
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1969 FINAL DEMAND COMPONENTS

sech  secto r  t it l e s OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT D*0*D NASA CCC-Dv CCC-GL TOT-FO INTGOV SECH

1 DAIRY FARM PRODUCTS 6 2 8 9 . 135 . 0 . 390 . 0 . 0 . 0 . 0 . 0 . 0 . 5 2 5 . 5 7 6 4 . 1
2 p o u ltr y  and eggs 4 749 . 1611. 0 . 9 0 . 4 . - 1 2 . 148 , 0 . 0 . 0 . 20 4 1 . 27 0 8 . 2
3 MEAT» ANIMALS AND MISC 24500 . 2 0 6 . 0* 2918. 7 3 . -3 9 9 . 4 0 . 0 . 0 . 0 . 2 8 3 8 . 2 1 6 62 . 3
4 COTTON 1324. 0 . 0 . 17 . 233 . - 7 . 0 . 0 . 261 . 15 . 51 9 . 80 5 . 4
5 GRAINS 13198. 0 . 0 . 6 3 . 2050. -2 2 . 0 . 0 . 37 . 103. 22 3 1 . 10967. 5
6 TOBACCO 1386. 0 . 0 . - 1 3 . 2 5 . -2 6 . 0 . 0 . 0 . 29 . 15 . 1371. 6
7 FRUITS' VEGETABLES' AND 10071. 3 918 . 0 . 308 . 302 . -5 6 7 . 134 . 0 . 126 . 38 . 42 5 9 . 5812. 7
6 FORESTRY AND FISHERY PR 1932. 44 7 . 0 . 2 1 . 2 3 . -6 5 4 . 8 . 0 . 0 . 0 . -1 5 5 . 2087. 8
9 NO DEF'N o . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 9

10 AGRICULTURAL' FOREStRY 3026. 2 5 . 0 . - 1 0 . 2 5 . -2 5 . 2 3 . 0 . 0 . 0 . 3 8 . 2988 . 10
11 IRON ORES 1359. 0 . 0 . 2 7 . 160 . -5 2 0 . 0 . 0 . 0 . 0 . - 3 3 3 . 1692. 11
12 COPPER ORE 1295. 0 . 0 . 7 1 . 1 . - 3 . 0 . 0 . 0 . 0 . 6 9 . 1226. 12
13 other  non- ferrous  m e ta l 984 . 0 . 0 . 11 . 12 . -1 7 4 . 0 . 0 . 0 . 0 . -1 5 1 . 1135. 13
14 COAL MINING 3499. 110 . 0 . 17 . 372 . - 1 . 6 0 . 0 . 0 . 0 . 5 5 8 . 29 4 1 . 14
15 CRUDE PETrOLEUN AnO NAT 14350* 0 . 0 . 133 . 3 0 . •1 9 0 4 . 0* 0 . 0 . 0 . -1 7 4 1 . 16091. 15
16 STONE ANO CLAY MINING 2353 . 19 . 0 . 11 . 9 5 . -7 0 . 0 . 0 . 0 . 0 . 5 5 . 22 9 8 . 16
17 CHEMICAL FERTILIZER MIN 550 . 0 . 0 . 1 0 . H 3 . -2 2 9 . 0 . 0 . 0 . 0 . -1 0 6 . 65 6 . 17
18 NEW CONSTRUCTION 32590 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 32590 . 18
19 MAINTENANCE AND REPAIR 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 19
20 COMPLETE GUIDED MISSILE 4318. 0 . 0 . - 7 6 . 6 3 . -6 3 . 2990. 1253. 0 . 0 . 4167. 151 . 20
21 AMMUNITION 4466 . 194 . 0 . -1 9 1 . 144. -8 0 . 3641. 12. 0 . 0 . 3720. 74 6 . 21
22 OTHER ORDNANCE 2449. 133 . 0 . - 1 5 . 288 . -5 8 . 1487. 2 . 0 . 0 . 1837. 6 1 2 . 22
23 MEAT PRODUCTS 26851 . 20533 . 0 . 5 9 . 353 . •1 0 8 7 . 69 7 . 0 . 0 . 0 . 20555 . 62 9 6 . 23
24 DAIRY PRODUCTS 13079. 9781 . 0 . 2 3 . U 7 . -8 9 . 88 9 . 0 . - 8 1 . 131. 10771. 2308 . 24
25 CANNED AND FROZEN FOODS 10100. 0933 . 0 . 171 . 27 3 , -4 0 5 . 135 . 0 . 0 . 0 . 91 0 7 . 9 9 3 . 25
26 GRAIN MILL PRODUCTS 10564. 3027 . 0 . 33 . 553 . -4 4 . 6 3 . 0 . 3 9 . 45 . 37 1 6 . 68 4 8 , 26
27 BAKERY PRODUCTS 7135 . 6824 . 0 . 0 . 4 . -3 3 . 9 7 . 0 . 0 . 0 . 6892 . 243 . 27
28 SUGAR 2696. 95 6 . 9 1 . 4 . -7 2 3 . 1 6 . 0 . 0 . 0 . 34 4 . 2352. 28
29 CONFECTIONERY PRODUCTS 3061. 2599. 0 . 6 9 . 2 1 . -1 0 1 . 4 . 0 . 0 . 0 . 2592. 46 9 . 29
30 ALCOHOLIC BEVERAGES 10101. 8646 . 0 . 125. 2 8 . -6 1 9 . 2 2 . 0 . 0 . 0 . 80 02 . 20 9 9 . 30
31 SOFT DRINKS AND FLAVOr I 4971 . 3920 . 0 . 16 . 4 2 . -1 1 . 105 . 0 . 0 . 0 . 4072. 899 . 31
32 FATS AND OILS 4869 . 927 . 0 . 17 . 553 . -1 8 6 . 0 . 0 . 2 6 . 8 . 1345. 3524. 32
33 MISC FOOD PRODUCTS 5211. 4683 . 0 . 8 1 . 72 . -1 2 5 . 128 . 0 . 2 . 0 . 4841 . 370 , 33
34 TOBACCO PRODUCTS 8480. 6122 . 0 . - 2 . 61 4 . -1 4 7 . 0 . 0 . 0 . 0. 6587 . 1893. 34
35 BROAD AND NARROW FABRIC 15800. 795 . 0 . 39 . 266 . -6 3 9 . 247 . 0 . 0 . 65 . 77 3 . 15027. 35
36 FLOOR COVERINGS 2307. 1526. 43 9 . 108 . 20 . -8 7 . 2 0 . 0 . 0 . 0. 20 2 6 . 28 1 . 36
37 MISC TEXTILES 2695. 149. 0 . 6 9 . 6 7 . -4 4 0 . 3 2 . 0 . 0 . 0 . -1 2 3 . 2818 . 37
38 KNITTING 5594. 3117. 0 . 257 . 30 . -3 5 . 0 . 0 . 0 . 0 . 3369. 2225 . 38
39 APPAREL 18211. 16504. 0 . 256 . 192 . •1 3 8 1 . 44 7 . 0 . 0 . 0 . 16018. 2193 . 39
40 HOUSEHOLD TEXTILES 4277 . 1827. 0 . 172 . 33 . -9 9 . 177 . 0 . 0 . 0 . 2 1 1 0 . 2 1 6 7 . 40
41 LUMBER AND WOOD PRODUCT 8442* 172. 0 . 211 . 438 . -8 0 0 . 0 . 0 . 0 . 0. 21 . 8421. 41
42 VENEER AND PLYWOOD 2061 . 0 . 0 . 46 . 35 . -3 8 6 . 0 . 0 . 0 . 0 . -3 0 3 . 23 6 4 . 42
43 MILLWORK AND WOOD PRODU 4442. 305 . 11. 4 5 . 36 . -1 8 9 . 2 1 . 0 . 0 . 0. 2 2 9 . 4213 . 43
44 WOODEN CONTAINERS 507 . 0 . 0 . 16. 3 . - 4 . 2 0 . 0 . 0 . 0 . 35 . 47 2 . 44
45 HOUSEHOLD FURNITURE 5856. 4106 . 690 . 162. 27 . -1 9 8 . 2 3 . 0 . 0 . 0 . 4810* 1046. 45
46 UTHER FURNITURE 3048. 20 6 . 1941. 114. 2 0 . -7 6 . 3 0 . 0 . 0 . 0 . 2235 . 81 3 . 46
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1969 FINAL DEMAND COMPONENTS (CONT.)

SEC If SECTOR TITLES OUTPUT P*C*E P*D*E d- vent EXPORT IMPORT D*0*D NASA CCC-DV CCC-GL TOT-FD INTGOV SECM

47 PULP MILLS 1076. 0 . 0 . 7 . 2 64 . -5 2 4 . 0 . 0 . 0 . 0 . -2 5 3 . 1 329. 47
48 PAPER AND PAPERBOARD Ml 8 9 3 7 . 4 4 . 0 . 150. 398 . •1 0 5 6 . 1 4 . 0 . 0 . 0 . -4 5 0 . 93 8 7 . 48
49 PAPER PRODUCTS# NEC 66 9 3 . 1968. 0 . 156 . 9 3 . - 4 5 . 2 6 . 0 . 0 . 0 . 2 1 9 8 . 44 9 5 . 49
50 MALL AND BUILDING PAPER 4 3 5 . 0 . 0 . U . 9 . - 1 0 . 0 . 0 . 0 . 0 . 10 . 4 2 5 . 50
51 PAPERBOARD CONTAINERS 6 6 6 2 . 107 . 0 , 99 . 2 3 . - 4 . 3 7 . 0 . 0 . 0 . 2 6 2 . 64 0 0 . 51
52 NEWSPAPERS 6 5 4 0 . 1788. 0 . 2 . 3 . - 5 . 1 . 0 . 0 . 0 . 1789. 4 751 . 52
53 PERIODICALS 2 9 1 9 . 857 . 0 . 33 . 69 . - 1 6 . 7 3 . 0 . 0 . 0 . 1016. 1903. 53
54 BOOKS 3617 . 1527. 0 . 80 . 147. -1 5 7 . 2 9 6 . 0 . 0 . 0 . 1893. 1724. 54
55 INDUSTRIAL CHEMICALS 1 6299 . 165. 0 . 314 . 1309. -6 0 0 . 74 4 . 5 . 0 . 0 . 1937. 14362. 55
56 BUSINESS FORMS# BLANK B 1481. 9 1 . 0 . 10. 3 . - 1 3 . 0 . 0 . 0 . 0 . 9 1 . 1390. 56
57 COMMERCIAL PRINTING 4 2 7 7 . 140 . 0 . 36 . 59 . - 3 2 . 0 . 0 . 0 . 0 . 20 3 . 4074 . 57
58 MISC. PRINTING & PUBL.» 2 1 3 2 . 614 . 0 . 25 . 7 . - 3 . 0 . 0 . 0 . 0. 6 4 3 . 1489. 58
59 FERTILIZERS 1392. 43 . 0 . 14. 9 6 . - 3 8 . 0 . 0 . 0 . 0 . 115 . 1277. 59
60 PESTICIDES AND OTHER AG 9 9 7 . 8 . 0 . 47 . 65 . - 1 7 . 2 . 0 . 0 . 0 . 105 . 892 . 60
61 MISC CHEMICAL PRODUCTS 3645 . 338 . 0 . 7 3 . 325 . -1 2 2 . 34 8 . 0 . 0 . 0. 9 6 2 . 2683 . 61
62 PLASTIC MATERIALS AND R 4 3 6 0 . 2 0 . 0 . 92 . 505 . - 3 8 . 1 0 . 0 . 0 . 0 . 58 9 . 3 771. 62
63 SYNTHETIC RUBBER 1172. 0 . 0 . 15. 127. - 4 2 . 2 . 0 . 0 . 0 . 102 . 1070. 63
64 CELLULOSIC FIBERS 77 7 . 0 . 0 . - 3 . 2 3 . - 2 7 . 5 . 0 . 0 . 0. - 2 . 779 . 64
65 NON-CELLULOSIC FIBERS 2 6 1 5 . 0 . 0 . 5 7 . 126 . - 7 4 . 5 . 0 . 0 . 0 . 114 . 2 501 . 65
66 DRUGS 6 0 9 6 . 3361. 0 . 262 . 379 . -1 5 7 . 6 0 . 0 . 0 . 0 . 3905. 2 191 . 66
67 CLEANING AND TOILET PRE 7 6 8 2 . 5565. 0 . 77 . 126. - 3 0 . 9 3 . 0 . 0 . 0. 5 8 3 1 . 1851. 67
68 PAINTS 2 8 8 9 . 2 8 . 0 . 34 . 4 9 . - 2 . 3 0 . 0 . 0 . 0. 139 . 2 7 5 0 . 68
69 GASOLINE 2 5 2 81 . 5959. 0 . 7 7 . 363 . -4 2 4 . 3 4 4 . 0 . 0 . 0 . 6 3 1 9 . 18962 . 69
70 HEATING O IL 5 6 3 9 . 2829 . 0 . 5 . 41 . -1 0 6 7 . 8 6 . 0 . 0 . 0. 1894. 3 745 . 70
71 PAVING AND ASPHALT 1237. 0* 0 . . 1. 10. 0 . 0 . 0 . 0 . 0 . 11 . 1226. 71
72 TIRES AND INNER TUBES 4 7 0 1 . 2013 . 0 . 70 . 8 3 . -1 6 4 . 7 3 . 0 . 0 . 0 . 2 0 7 5 . 26 2 6 . 72
73 RUBBER PRODUCTS 3771 . 676 . 2 4 . 79 . n o . -1 7 6 . 1 08 . 0 . 0 . 0 . 82 1 . 29 5 0 . 73
74 MISC PLASTIC PRODUCTS 7 3 2 1 . 29 2 . 0 . 155 . 102. -2 4 4 . 3 8 . 0 . 0 . 0 . 34 3 . 6 978 . 74
75 l e a t h e r  t a n n in g  and in d 9 9 9 . 0 . 0 . 4 . 4 0 . -1 0 0 . 1 . 0 . 0 . 0 . - 5 5 . 1054. 75
76 LEATHER FOOTWEAR 3343 . 3345. 0 . 293 . 10. -4 1 0 . 0 . 0 . 0 . 0. 3238 . 105. 76
77 OTHER LEATHER PRODUCTS 1062 . 1008. 0 . 59 . 14. -1 9 9 . 136 . 0 . 0 . 0. 1018. 4 4 . 77
78 GLASS 4 4 7 8 . 3 61 . 0 . 169 . 146 . -2 4 4 . 2 0 . 0 . 0 . 0 . 4 5 2 . 4 0 2 6 . 78
79 STRUCTURAL CLAY PRODUCT 9 9 1 . 0 . 0 . - 1 8 . 2 9 . - 5 4 . 0 . 0 . 0 . 0 . - 4 3 . 1034. 79
80 POTTERY 6 7 4 . 132 . 0 . 2 8 . 2 2 . -1 8 5 . 1 . 0 . 0 . 0 . - 2 . 6 7 6 . 80
81 CEMENT# CONCRETE# AND G 6 4 9 6 . 3 . 0 . ' 18 . 10. - 3 6 . 0 . 0 . 0 . 0 . - 5 . 6 501 . 81
82 OTHER STONE AND CLAY PR 3650 . 146 . 0 . - 4 9 . 138. -1 3 4 . 2 7 . 0 . 0 . 0 . 128 . 3522 . 82
83 STEEL 3 1050 . 13. 0 . 235 . 953 . -2 1 5 1 . 9 . 0 . 0 . 0. - 9 4 1 . 31991 . 83
84 COPPER 7 1 1 6 . 0 . 0 . 169 , 2 51 . -4 9 5 . 8 . 1 . 0 . 0 . —6 6 . 7182 . 84
85 LEAD 5 7 9 . 0 . 0 . 10. 2 . - 8 4 . 0 . 0 . 0 . 0. - 7 2 . 651 . 85
86 ZINC 3 8 2 . 0 . 0 . 14. 3 . -1 0 4 . 0 . 0 . 0 . 0 . - 8 7 . 46 9 . 86
87 ALUMINUM 7 0 9 8 . 16. 0 . 4 7 . 275 . -2 8 5 . 6 2 . 2 . 0 . 0 . 117 . 6 981 . 87
88 PRIMARY NON-FERROUS MET 1035. 0 0 0 . 30 . 184. -4 9 9 . 0 . 2 . 0 . 0. - 2 8 3 . 1318. 88
89 NON-FERROUS ROLLING AND 1069. 0 . 0 . - 2 4 . 9 1 . - 3 0 . 4 . 8 . 0 . 0. 4 9 . 1020. 89
90 NON-FERROUS WIRE DRAWIN 3647 . 4 . 4 0 . 59 . 5 8 . - 4 9 . 2 9 . 3 . 0 . 0. 144 . 3 503 . 90
91 NON-FERROUS CASTINGS AN 9 5 7 . 0 . 0 . 15. 11 . - 1 1 . 8 . 2 . 0 . 0. 2 5 . 93 2 . 91
92 METAL CANS 3241 . 0 . 0 . 18. H . - 1 1 . 9 . 0 . 0 . 0. 2 7 . 3214. 92
93 METAL BARf-ELS# DRUMS AN 4 2 0 . 0 . 14 . 6 . 4 . - 1 4 . 1 4 . 0 . 0 . 0. 2 4 . 39 6 . 93

I
VO
'vi
I
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1969 FINAL DEMAND COMPONENTS (CONT.)

SECM SECTOR TITLES OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT D*0*D NASA CCC-DV CCC-GL TOT-FD INT60V SEC«

94 PLUMBING ANO HEATING EQ 1853* 5 8 . 0 . 101 . 6 1 . - 1 3 . 15 . 0 , 0 . 0 . 2 2 2 . 1631 . 94
95 STRUCTURAL METAL pRODUC 11111. 3 4 , 95 2 . 119 . 247 . -6 0 . 58 . 8 , 0 . 0 . 1358. 9 7 5 3 . 95
96 SCREW MACHINE PRODUCTS 3059. 3 7 . 0 . 57 . 6 3 . -1 3 7 . 2 9 . 2 . 0 . 0 . 5 1 . 30 0 8 . 96
97 METAL STAMPINGS 6751. 3 8 0 . 0 . 90 . 316 . - 3 7 . 2 1 . 0 . 0 . 0. 77 0 . 59 8 1 . 97
98 c u t l e r y # hand  to o ls  and 4052* 6 8 8 . 2 4 . 146 . 141. -2 3 3 . 14 . 0 . 0 . 0. 78 0 . 32 7 2 . 98
99 MISC FABRICATED WIRE PR 1909. 3 4 . 0 . 2 0 . 32 . - 9 9 . 17 . 0 . 0 . 0 . 4 . 1905. 99

100 VALVES* PIPE FITTINGS* 2965. 0 . 28 0 . 101 . 200 . -8 3 . 24 . 4 . 0 . 0. 52 6 . 24 3 9 . 100
101 OTHER FABRICATED METAL 3728. 15 2 . 112 . 7 0 . 9 6 . -9 5 . 2 9 . 2 . 0 . 0. 366 . 3362. 101
102 ENGINES AND TURBINES 4503 . 2 1 5 . 877 . 154. 502 . -1 4 9 . 3 68 . 6 . 0 . 0. 1973. 25 3 0 . 102
103 FARM MACHINERY 4063 . 49 1 . 2674 . 194 . 383 . -3 5 3 . 3 0 . 0 . 0 . 0 . 3419. 6 4 4 . 103
104 CONSTRUCTION* MINING* A 5985. 0 . 3033. 324 . 1500. -1 2 3 . 26 5 . 0 . 0 . 0. 4999 . 9 8 6 . 104
105 MATERIALS HANDLING MACH 2700 . 0 . 1417. 6 3 . 154 . -1 1 1 . 39 . 0 . 0 . 0. 1562. 1138. 105
106 MACHINE TOOLS* METAL CU 1920. 4 7 . 1327. 102. 187. -1 9 5 . 35 . 2 . 0 . 0. 1505. 4 1 5 . 106
107 MACHINE TOOLS* METAL FO 750 . 0 . 464 . 2 0 . 116 . -3 8 . 4 . 0 . 0 . 0. 56 6 . 184 . 107
108 OTHER METAL WORKING MAC 5367. 107 . 619 . 150. 195. -1 1 4 . 50 . 0 . 0 , 0. 1007, 43 6 0 . 108
109 s p e c ia l  in d u s t r ia l  m ack 5427. 3 0 . 3628 . 206 . 916 . -4 7 0 . 28 . 0 . 0 , 0. 4338 . 1089. 109
110 PUMPS* coy,p r es s o r s * blo 2802. 0 . 1260. 129. 349 . -7 6 . 7 0 . 0 . 0 , 0 . 1732. 1070. 110
111 BALL AND ROLLER BEARING 1395. 0 . 0 . 39 . * 8 8 . - 8 9 . 18 , 0 , 0 , 0. 5 6 . 1339. 111
112 pow er t r a n s m is s io n  e q u i 1495. 0 . 0 . 5 7 . 124. -3 1 . 7 , 0 , 0 , 0 . 157. 1338. 112
113 in d u s t r ia l  p atte r n s 1872. 0 . 1093. 4 4 . 123 . -1 3 . 6 8 , 2 , 0 . 0. 1317. 55 5 . 113
114 COMPUTERS AND RELATED M 6103. 0 . 3426. 341 . 806 . -2 6 6 . 372 , 3 8 . 0 . 0 . 4717 . 1386. 114
115 OTHER OFFICE MACHINERY 1307. 166 . 684 . 7 3 . 129, -2 8 0 . 2 3 , 0 . 0 . 0 . 79 5 . 51 2 . 115
116 s e r v ic e  in d u s t r y  m a c h in 6293* 7 3 7 . 2031 . 177 , 394 , -4 3 . 128 , 0 . 0 . 0 . 3424. 28 6 9 . 116
117 MACHINE SHOP PRODUCTS 4101. 4 . 13 . 4 7 . 2 0 . - 2 0 . 57 , 0 . 0 . 0 . 121 . 3980 . 117
118 ELECTRICAL MEASURING IN 1397. 0 . 672 . 2 1 , 227 , -2 2 7 . 125, 13 . 0 . 0 . 83 1 . 56 6 . l i e
119 transform ers  and s w itc h 3194. 14 . 1638, 4 8 , 102 , -6 1 . 13 , 0 . 0 . 0. 1754. 1440. 119
120 motors and  generato rs 2606. 2 2 . 459 , 4 5 , 158, -9 4 . 127 , 2 . 0 . 0 . 719 . 1887. 120
121 in d u s t r ia l  controls 1296* 0 . 166. 4 5 . 4 8 , -4 8 . 2 2 , 10 . 0 . 0. 243 . 1053. 121
122 WELDING APPARATUS AND G 1363. 1 . 4 2 7 . 2 0 , 85 . - 3 5 . 3 8 , 0 . 0 . 0. 536 . 8 2 7 . 122
123 HOUSEHOLD APPLIANCES 5568. 4262 . 177. 32 , 155, -3 0 9 . 1 7 , 0 . 0 . 0 . 4 334 . 1234. 123
124 ELECTRIC LIGHTING AND W 4319. 6 0 6 . 6 9 . 20 4 , 205 . -1 7 9 . 7 , 0 . 0 . 0. 912 . 3 407 . 124
125 RADIO AND Tv RECEIVING 4125. 41 6 8 . 203 . 28 6 , 146 , •1 1 8 3 . 6 0 , 0 . 0 . 0. 3680. 4 4 5 . 125
126 PHONOGRAPH RECORDS 455* 38 3 . 0 . 2 2 . 18 , - 7 . 3 , 0 . 0 , 0 . 419 . 3 6 . 126
127 COMMUNICATION EQUIPMENT 13010. 134 . 2 538 . 7 8 , 557 , -2 6 3 . 4835, 452 . 0 , 0. 8331 . 4 6 7 9 . 127
128 ELECTRONIC COMPONENTS 7557. 2 3 5 . 174. 28 0 , 597 , -2 8 4 . 46 1 , 29 . 0 , 0. 1492. 6 0 6 5 . 128
129 BATTERIES 1055. 364* 133, 4 6 , 2 6 , -2 8 . 73 , 5 , 0 , 0. 6 1 9 . 43 6 . 129
130 ENGINE ELECTRICAL EQUIP 1572. 129 . 0 , 137 , 8 7 . - 5 5 . 2 6 , 0 , 0 . 0 . 324 . 1248. 130
131 X-RAY EQUIPMENT AND ELE 558 . 7 8 . 157, 18 . 7 3 . -4 5 . 52 , 0 , 0 . 0. 333 . 2 2 5 . 131
132 TRUCK* BUS* AND TRAILER 1755* 0 . 1457. 9 2 , 2 7 . -2 7 . 3 3 , 0 , 0 . 0. 1582. 173. 132
133 MOTOR VEHICLES AND PART 52152 . 23272 . 8472 , 83 0 . 3125. "5 6 7 1 . 1170, 0 , 0 . 0. 31198 . 20954 . 133
134 AIRCRAFT 10361. 2 9 8 . 3680. -3 4 1 . 1790. -1 2 8 . 4636, 361 , 0 . 0. 10296 . 6 5 . 134
135 AIRCRAFT ENGINES AND PA 4837. 0 . 0 , 152 . 369 . -4 0 . 2379, 231 , 0 . 0. 3091 . 1746. 135
136 AIRCRAFT EQUIPMENT* NEC 6293. 0* 0 . 107 . 63 3 , -1 8 9 . 1393, 186 , 0 . 0. 2130 . 41 6 3 . 136
137 SHIP AND BOAT BUILDING 3316. 42 7 . 690 , - 8 6 .  154, -4 3 . 1207, 4 . 0 . 0. 2 3 5 3 . 96 3 . 137
138 RAILROAD EQUIPMENT 2064 . 0* 1599, 13 , 7 4 . - 5 . 8 , 0 . 0 . 0 . 1689. 37 5 . 138
139 CYCLES AND PARTS* TRANS 845 . 6 5 1 . 330 , 8 . 19, -4 2 6 . 3 , 0 . 0 . 0. 585 . 26 0 . 139
140 TRAILER COACHES 2221. 1954. 204 . 30 . 2 4 . - 2 4 . 0 , 0 . 0 . 0. 2 1 8 8 . 3 3 . 140
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SEC If SECTOR TITLES OUTPUT P*C*E P *0*E D-VENT EXPORT IMPORT d * o* d NASA CCC-DV CCC-Gl TOT-FD INTGQV SEC#

141 ENGINEERING AND SCIENTI 1180, Oo 2 0 1 . 32 . 143 . -5 7 . 352 . 14 . 0 . 0 . 6 8 5 . 4 9 5 , 141
142 MECHANICAL MEASURING DE 2139. 2 2 . 4 0 4 , 42 . 304 . -3 8 . 2 4 . 2 9 . 0 . 0 . 7 8 7 . 1352. 142
143 OPTICAL AND OPHTHALMIC 9 0 9 . 4 4 7 . 32 1 . 8 1 . 60 . -1 6 7 . 3 . 9 . 0 . 0 . 754 . 155 . 143
144 MEDICAL AND SURGICAL IN 1912. 2 4 3 . 59 8 . 58 . 150 . -4 1 . 2 9 . 0 . 0 . 0 . 1037. 8 7 5 . 144
145 PHOTOGRAPHIC EQUIPMENT 4004. 7 7 7 . 6 1 8 . 28 . 324 . -2 2 3 . 125. 3 . 0 . 0 . 1652. 23 5 2 . 145
146 WATCHES* CLOCKS* AND PA 860 . 47 7 . 1 . - 1 1 . 16. -1 9 4 . 2 1 . 0 . 0 . 0 . 3 1 0 . 55 0 . 146
147 JEWELRY ANO SILVERWARE 2075. 1760. 0 . 189. 147 . -2 0 9 . 6 . 0 . 0 . 0 . 1893. 182 . 147
148 TOYS* SPORTING GOODS* M 3213. 26 4 7 . 4 1 2 . 21 7 . 9 0 . -5 9 9 . 10 . 0 . 0 . 0 . 27 7 7 . 43 6 . 148
149 OFFICE SUPPLIES 80 8 . 24 4 . 0 . 2 8 . 3 6 . -2 2 . 0 . 0 . 0 . 0 . 2 8 6 . 52 2 . 149
150 MISC MANUFACTURING* NEC 3149. 7 1 1 . 38 8 . 7 2 . 139 . -1 0 8 . 9 . 0 . 0 . 0 . 1211. 1938. 150
151 RAILROADS 13092. 2 610 . 400 . 24 . 133 . -1 3 3 . 9 1 . 191 . 0 . 12. 3 328. 9 7 6 4 . 151
152 BUSSES 5007. 2730 . 0 . 0 . 0 . 0 . 33 . 0 . 0 . 0 . 2763 . 2 2 4 4 . 152
153 TRUCKING 21900 . 3499 . 56 9 . 33 . 0 . 0 . 603 . 0 . 0 . 35. 47 3 9 . 17161 . 153
154 WATER TRANSPORTATION 3618. 52 1 . 10 . 1 . 1930. -2 0 6 4 . 645 . 0 . 0 . 1 . 1044. 2 5 7 4 . 154
155 AIRLINES 10690. 3006 . 3 3 . 2 . 1050. *1 3 9 9 . 476 . 0 . 0 . 0 . 3168. 7522. 155
156 PIPELINES 1343. 2 2 9 , 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 22 9 . 1114. 156
157 TRAVEL AGTS# OTH TRANS 585 . 15 . 0 . 0.. 0 . 0 . 0 . 0 . 0 . 0 . 15 . 57 0 . 157
158 TELEPHONE AND TELEGRAPH 21329. 91 4 9 . 79 9 . 0 . 0 . 0 . 532 . 0 . 0 . 0 . 10480. 10849. 158
159 RADIO AND Tv BROADCASTI 3914. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 3914 . 159
160 ELECTRIC UTULITIES 23054. 9050 . 0 . 0 . 0 . 0 . 368 . 0 . 0 . 0 . 9418 . 13636. 160
161 NATURAL GAS 15644. 4 9 7 5 . 0 . 0 . 0 . 0 . 46 . 0 . 0 . 0 . 5021 . 10623. 161
162 WATER AND SEWER SERVICE 4021. 2112 . 0 . 0 . 0 . 0 . 31 . 0 . 0 . 0 . 21 4 3 . 1878. 162
163 WHOLESALE TRADE 76554. 25686 . 4675 . 173 . 2367 . 0 . 1628. 0 . 0 . 0 . 34529 . 42025 . 163
164 RETAIL TRADE 114560. 83544 . 3442 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 86986 . 27574 . 164
165 CREDIT AGENCIES AND BRO 32098. 18343 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 18343. 13755. 165
166 INSURANCE AND BROKER’ S 24880. 12759. 0 . 0 . 0 . 0 . 28 . 0 . 0 . 0 . 12787. 12093. 166
167 OWNER-OCCUPIED DWELLING 57160. 57160 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 57160 . 0 . 167
168 r e a l  e s t a t e 68554 . 23974 . 1859. 0 . 0 . 0 . 118 . 0 . 0 . 0 . 25951 . 42603 . 168
169 HOTEL AND LODGING PLACE 6232* 3719. 0 . 0 . 0 . 0 . 583 . 0 . 0 . 0 . 43 0 2 . 1930. 169
170 PERSONAL AND REPAIR SER 16301. 14021. 0 . 0 . 0 . 0 . 1 . 0 . 0 . 0 . 14022 . 22 7 9 . 170
171 BUSINESS SERVICES 42333 . 4655. 0 . 0 . 0 . 0 . 1827. 0 . 0 . 0 . 64 8 2 . 35851 . 171
172 ADVERTISING 18858. 2 0 9 . 0 . 0 . 0 . 0 . 1 . 0 . 0 . 0 . 210 . 16648. 172
173 AUTO REPAIR 15310. 9515 . 0 . 0 . 0 . 0 . 27 . 0 . 0 . 0 . 9542 . 57 6 8 . 173
174 MOTION PICTURES AND AMU 10878. 66 1 6 . 0 . 0 . 0 . 0 . 196 . 0 . 0 . 0 . 68 1 2 . 4 0 6 6 . 174
175 m e d ic a l  s e r v ic e s 36383* 33905 . 0 , 0 . 0 . 0 . 71 . 0 . 0 . 0 . 33976 . 24 0 7 . 175
176 PRIVATE SCHOOLS AND NON 24283. 20162 . 0 . 0 . 0 . 0 . 748 . 0 . 0 . 0 . 20910 . 3373 . 176
177 POST OFFICE 6679. 1457. 0 . 0 . 0 . 0 . 106. 0 . 0 . 0 . 1563. 5116 . 177
178 fe d e r a l  gov.  e n t e r p r is e 731 . 8 . 0 . 0 . 0 . 0 . 2 . 0 . 0 . 0 . 10 . 72 1 . 178
179 LOCAL GOV. PASSENGER TR 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 179
180 STATE AND LOCAL ELECTr I 1798. 554 . 0 . 0 . 0 . 0 . 2 1 . 0 . 0 . 0 . 57 5 . 1223. 180
181 d ir e c t l y  a llo c a te d  im p o 7590. 3616* 0 . 0 . 0 . 0 . 3929. 0 . 0 . 0 . 75 4 5 . 4 5 . 181
182 BUSINESS TRAVEL 15829. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 15829. 182
183 o f f ic e  s u p p l ie s 2808. 0 . 0 . 0 . 0 . 0 . 174 . 0 . 0 . 0 . 174 . 26 3 4 . 183
184 u n im p o r ta n t  in d u s t r y 31 5 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 31 5 . 164
185 computer  r e n t a l 4017. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 40 1 7 . 185

SUM TOTALS 1486003. 551422 . 65046 . 14903. 37710 . •4 0 8 5 3 . 45748. 2893 . 410 . 482 . 677763 . 808240 .



1*N*F*0*R*U*M 165-ORDER FINAL DEMAND COMPONENTS USED IN MATRIX BALANCING DATE 102173 PAGE

1970 FINAL DEMAND COMPONENTS

SECIt SECTOR TITLES OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT D*0*D NASA CCC-DV CCC-GL TOT-FD in t g o v s ec#

1 DAIRY FARM PRODUCTS 6 6 1 0 . 126 . o . 212 . o . 0 . 0 . 0 . 0 . 0 . 338 . 6 2 7 2 , i
2 POULTRY AND EGGS 4617 . 1774. 0 . - 6 7 . 3 . - 2 1 . 118 . 0 . 0 . 0 . 1807. 28 1 0 . 2
3 MEAT * ANIMALS AND MISC 25607 . 228 . 0 . 37 . 72 . -3 5 8 . 31 . 0 . 0 . 0 . 10 . 25597 . 3
4 COTTON 1239. 0 . 0 . - 8 0 . 3 l l . - 7 . 0 . 0 . - 1 1 6 . 13. 121. 1118. 4
5 GRAINS 13488* 0 . 0 . 389 . 2788, - 3 0 . 0 . 0 . - 4 8 . 126. 3 225 . 10263, 5
6 TOBACCO 1483. 0 . 0 . -5 8 7 . 23 . - 2 7 . 0 . 0 . 0 . 26 . - 5 6 5 . 2 048 . 6
7 FRUITS* VEGETABLES* AND 10388. 3791. 0 . 323 , 326 . -6 4 6 . 116. 0 . -4 5 9 . 30. 3481 . 69 0 7 . 7
8 FORESTRY AND FISHERY PR i9 6 0 * 5 15 . 0 . - 3 . 2 4 . -7 3 6 . 6 . 0 . 0 . 0 . - 1 9 4 . 2 154 . 8
9 NO DEF'N 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 9

10 AGRICULTURAL* FORESTRY 3150. 27 . 0 . - 5 6 , 2 6 . - 2 6 . 2 4 . 0 . 0 . 0 . - 5 . 3155 . 10
11 IRON ORES 1378. 0 . 0 . 74 . 202 . -6 1 7 . 0 . 0 . 0 . 0 . -3 4 1 . 1719. 11
12 COPPER ORE 1750. 0 . 0 . 6 6 . 5 5 . - 8 1 . 0 . 0 . 0 . 0 . 4 0 . 1710. 12
13 OTHER NON-FERROUS METAL 1052. 0 . 0 . - 2 . 13 . -1 5 9 . 0 . 0 . 0 . 0. - 1 4 8 . 1200. 13
14 COAL MINING 4 685 . 120 . 0 . 79. 603 . - 1 . 53 . 0 . 0 . 0 , 854 . 3 831. 14
15 CRUDE PETROLEUN AND NAT 15498* 0 . 0 . - e e . 4 7 . -1 9 3 7 . 0 . 0 . 0 . 0 , -1 9 7 8 . 17476. 15
16 STONE AND CLAY MINING 2387 . 20 . 0 . 2 0 . 107. -7 8 . 0 . 0 . 0 . 0, 6 9 . 2 3 1 8 . 16
17 CHEMICAL FERTILIZER MIN 562 . 0 . 0 . 0 . 9 8 . -2 4 2 , 0 . 0 . 0 . 0 , -141*. 70 6 . 17
16 NEW CONSTRUCTION 33002 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 33002 . 18
19 MAINTENANCE AND REPAIR 0* 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 19
20 COMPLETE GUIDED MISSILE 3 746. 0 . 0 . - 7 5 . 7 . - 7 . 2605, 1085. 0 . 0 . 3615. 131 . 20
21 AMMUNITION 2666* 21 3 . 0 . -1 9 9 . 150. - 5 5 . 2111. 1 . 0 . 0 . 2 221 . 44 5 . 21
22 OTHER ORDNANCE 2078 . 146 . 0 . - 7 7 . 286 . - 6 6 . 1122, 1 . 0 . 0 . 1412. 66 6 . 22
23 MEAT PRODUCTS 27491*. 2 1056 . 0 . -4 8 . 345 . -1 2 5 1 . 572 . 0 . 0 . 0 . 20674 . 68 2 0 . 23
24 DAIRY PRODUCTS 13176. 9825 . 0 . 51 . 147. -1 1 2 . 675 . 0 . 14 . 124. 10724. 2452 . 24
25 CANNED AND FROZEN FOODS 10313. 9111. 0 . 160. 292 . -4 6 0 . 102 . 0 . 0 . 0 . 9205 . 1108. 25
26 GRAIN M ILL PRODUCTS 11091. 3171. 0 . - 1 8 . 519 . - 6 2 . 47 . 0 . - 1 2 . 61 . 3706 . 73 8 5 . 26
27 BAKERY PRODUCTS 7314 . 6985. 0 . 7 . 4 . - 3 7 . 73 . 0 . 0 . 0 . 7032 . 28 2 . 27
28 SUGAR 2939. 1063. 0 . 45 . 9 . -8 2 6 . 13. 0 . 0 . 0 . 30i*. 2 635 . 28
29 CONFECTIONERY PRODUCTS 3247. 2803. 0 . 136. 2 5 . -1 2 5 . 3 . 0 . 0 . 0 . 2842 . 40 5 , 29
30 ALCOHOLIC BEVERAGES 11011. 9526. 0 . 270 . 2 2 . -8 9 5 . 16. 0 . 0 . 0 . 8939. 20 7 2 . 30
31 SOFT DRINKS AND FLAVORl 5587 . 4369. 0 . 28 . 47 . -1 1 . 81 . 0 . 0 , 0 . 4514. 1073. 31
32 FATS AND OILS 5829. 1020. 0 . 47 . 793 . “ 2 1 2 . 0 . 0 . - 2 7 , 23 . 1644. 41 8 5 . 32
33 MISC FOOD PRODUCTS 5819. 5270. 0 . . 51 . 5 2 . -1 4 1 . 103. 0 . 0 . 0 . 5335. 4 8 4 . 33
34 to b a c c o  p ro d u c ts 8740. 6387. 0 . -9 2 9 . 59 7 , -1 5 2 . 0 . 0 . 0 . 0 . 5903. 28 3 7 . 34
35 BROAD AND NARROW FABRIC 15561. 830 . 0 . 3* 295 . -7 3 5 . 187. 0 . 0 . 53. 633 . 14928 . 35
36 FLOOR COVERINGS 2347. 1487. 4 9 9 . 27 . 2 2 . - 7 1 . 14. 0 . 0 . 0 . 1978. 36 9 . 36
37 MISC TEXTILES 2640 . 135. 0 . -3 6 . 71 . -3 8 0 . 2 3 . 0 . 0 . 0 . -1 8 7 . 2827 . 37
38 KNITTING 5922. 3076. 0 . 2 . 3 5 . -1 1 4 . 0 . 0 . 0 . 0 . 2999. 2923 . 38
39 APPAREL 17821. 16245. 0 . 27 . 198. -1 5 5 4 . 29 7 . 0 . 0 . 0 . 15213. 26 0 8 . 39
40 HOUSEHOLD TEXTILES 4191*. 1895. 0 . 185. 35 . -1 0 4 . 86 . 0 . 0 . 0 . 2097 . 2097 . 40
41 LUMBER AND WOOD PRODUCT 7722. 163 . 0 . - 3 . 5 l l . -6 6 5 . 0* 0 . 0 . 0. 6 . 7716. 41
42 VENEER ANo PLYWOOD 1850. 0 . 0 . 94 . 25 . -3 2 1 . 0 . 0 . 0 . 0 . -2 0 2 . 20 5 2 . 42
43 MILLWORK AND WOOD PRODU 4295 . 28 6 . 10 . 33 . 3 7 . -1 8 9 . 18. 0 . 0 . 0 . 195 . 41 0 0 . 43
44 WOODEN CONTAINERS 402 . 0 . 0 . 28 , 3 . - 4 . 18. 0 . 0 . 0 . 4 5 . 35 7 . 44
45 HOUSEHOLD FURNITURE 5870 . 4137. 79 0 . 113 , 2 3 . -2 0 7 . 18 . 0 . 0 . 0 . 487**. 99 6 . 45
46 OTHER FURNITURE 29 1 5 . 20 4 . 1851. 9 1 . 2 0 . - 8 0 . 27 . 0 . 0* 0 . 2113 . 80 2 . 46
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47 PULP MILLS 1138. 0 . 0 . 2 5 . 4 28 . -5 0 4 . 0 . 0 . 0 . 0 . - 5 1 . 1189. 47
48 PAPER AND PAPERBOARD Ml 9 1 2 0 . 4 6 . 0 . 56 . 425 . •1 0 6 0 . 12 . 0 . 0 . 0 . -5 2 1 . 96 4 1 . 48
49 PAPER PRODUCTS# NEC 66 6 3 . 1920. 0 . 11 . 95 . -4 7 . 24 . 0 . 0 . 0 . 2 0 0 3 . 46 6 0 . 49
50 •ALL AND BUILDING PAPER 40 0 . 0 . 0 . 20 . 9 . - 1 2 . 0 . 0 . 0 . 0 . 17 . 38 3 . 50
51 PAPERBOARD CONTAINERS 68 3 0 . 108 . 0 . - 7 . 2 6 . - 4 . 3 0 . 0 . 0 . 0 . 153 . 66 7 7 . 51
52 NEWSPAPERS 66 3 8 . 1815. 0 . - 3 . 3 . - 7 . 1 . 0 . 0 . 0 . 1809. 48 2 9 . 52
53 PERIODICALS 2859 . 90 9 . 0 . 16. 73 . -3 4 . 6 6 . 0 . 0 . 0 . 1030. 1829. 53
54 BOOKS 3673. 1615. 0 . 13. 150. -1 8 8 . 265 . 0 . 0 . 0 . 1855. 1818. 54
55 INDUSTRIAL CHEMICALS 16684. 161. 0 . 242 . 1497. -6 8 2 . 721 . 0 . 0 . 0 . 1939. 14745. 55
56 BUSINESS FORMS# BLANK B 1539. 87 . 0 . 7 . 3 . - 1 7 . 0 . 0 . 0 . 0 . 8 0 . 1459. 56
57 COMMERCIAL PRINTING 45 4 5 . 188. 0 . - 3 . 6 2 . - 4 3 . 0 . 0 . 0 . 0 . 2 0 4 . 43 4 1 . 57
58 MISC. PRINTING & PUBL.» 2 0 1 9 . 596 . 0 . H . 9 . - 3 . 0 . 0 . 0 . 0 . 61 3 . 1406. 58
59 FERTILIZERS 1422. 4 7 . 0 . 42 . 9 2 . -4 9 . 0 . 0 . 0 . 0 . 132 . 1290. 59
60 PESTICIDES AND OTHER AG 9 5 1 . 7 . 0 . 6 . 8 0 . - 1 9 . 1 . 0 . 0 . 0 . 7 5 . 8 7 6 . 60
61 MISC c h e m ic a l  products 3 576 . 332 . 0 . - 8 . 390 . -1 2 3 . 255 . 0 . 0 . 0 . 84 6 . 2 7 3 0 . 61
62 PLASTIC MATERIALS AND R 44 7 9 . 2 0 . 0 . - 7 . 551 . -4 9 . 9 . 0 . 0 . 0 . 52 4 . 3 955. 62
63 SYNTHETIC RUBBER 1127. 0 . 0 . 10. 165 . -4 6 . 2 . 0 . 0 . 0 . 131 . 9 9 6 . 63
64 c e l l u l o s ic  FIBERS 6 8 1 . 0 . 0 . - 2 8 . 2 5 . - 2 5 . 4 . 0 . 0 . 0 . - 2 4 . 7 0 5 . 64
65 NON-CEI..LULOSIC FIBERS 2 5 2 9 . 0 . 0 . 5 1 . 113. -1 0 2 . 4 . 0 . 0 . 0 . 6 6 . 2 463 . 65
66 DRUGS 6465* 3548. 0 . 176 . 4 5 7 . -1 9 3 . 5 3 . 0 . 0 . 0 . 4 0 4 1 . 2 424 . 66
67 CLEANING AND TOILET PRE 8193 . 5871. 0 . 318 . 138 . - 3 1 . 8 0 . 0 . 0 . 0 . 6 3 7 6 . 1817 . 67
68 p a in t s 3041 . 30* 0 . 6 9 . 53 . "1  • 2 7 . 0 . 0 . 0 . 178. 2 8 6 3 . 68
69 GASOLINE 26437 . 6654 . 0 . 228 . 379 . -5 3 5 . 2 36 . 0 . 0 . 0 . 6 9 6 2 . 19475 . 69
70 HEATING OIL 5726 . 2 642. 0 . 6 . 5 0 . -1 2 5 8 . 59 . 0 . 0 . 0 . 1499. 4 2 2 7 . 70
71 PAVING AMD ASPHALT 1338. 0 . 0 . 12 . U . - 1 . 0 . 0 . 0 . 0 . 2 2 . 1316. 71
72 TIRES AND INNER TUBES 4608* 2019 . 0 . 45 . 7 5 . -2 2 8 . 5 8 . 0 . 0 . 0 . 1969. 2 6 3 9 . 72
73 RUDBER PRODUCTS 3 472 . 705 . 2 2 . 4 1 . 109. “ 232 . 6 6 . 0 . 0 . 0 . 7 3 1 . 2 741 . 73
74 MISC p l a s t ic  PRODUCTS 7570 . 382 . 0 . 6 9 . H 7 . -2 9 6 . 30 . 0 . 0 . 0 . 3 02 . 7 268 . 74
75 l e a t h e r  ta n n in g  and  I nD 912 . 0 . 0 . - 1 5 . 36 . -1 0 2 . 1. 0 . 0 . 0 . - 8 0 . 9 9 2 . 75
76 LEATHER FOOTWEAR 3258. 3378. 0 . - 3 8 . 11 . -5 0 9 . 0 . 0 . 0 . 0 . 2R42. 41 6 . 76
77 OTHER LEATHER PRODUCTS 1056. 99 6 . 0 . 2 1 . 14. -2 1 4 . 109. 0 . 0 . 0 . 92 6 . 130 . 77
78 GLASS 4557 . 358 . 0 . 6 9 . 163. -2 6 0 . 17. 0 . 0 . 0 . 3*»7. 42 1 0 . 79
79 STRUCTURAL CLAY PHODUCT 9 6 3 . 0 . 0 . 3 . 3 5 . - 4 2 . 0* 0 . 0 . 0 . - 4 . 9 6 7 . 79
80 POTTERY 6 7 7 . 128 . 0 . 6 . 2 6 . -1 9 9 . 1 . 0 . 0 . 0 . - 3 8 . 7 1 5 . BO
81 CEMENT» CONCRETE# AND G 67 6 6 . 3 . 0 . 72 . l l . - 5 2 . 0 . 0 . 0 . 0 . 3 4 . 67 3 2 . 81
82 OTHER STONE AND CLAY PR 3508. 145 . 0 . 8 0 . 146 . -1 4 3 . 2 4 . 0 . 0 . 0 . 25 2 . 3 256 , 82
83 STEEL 2 9867 . 13 . 0 . 464 . 1260. -2 3 9 6 . 4 4 . 0 . 0 . 0 . - 6 1 5 . 30482 . 83
84 COPPER 7661 . 0 . 0 . 2 80 . 335 . -5 3 8 . 7 . 0 . 0 . 0 . 8 4 . 7 5 7 7 . 84
85 LEAD 62 1 . 0 . 0 . 9 . 2 . - 8 6 . 0 . 0 . 0 . 0 . - 7 5 . 6 9 6 . 85
86 ZINC 39 2 . 0 . 0 . 4 3 . 2 . - 9 0 . 0 . 0 . 0 . 0 . - 4 5 . 4 3 7 . 86
87 ALUMINUM 6 5 6 8 . 14. 0 . 2 0 8 . 325 . -2 5 8 . 4 1 . 0 . 0 . 0 . 33 0 . 6 2 3 8 . 87
88 PRIMARY NON-FERROUS MET 1033. 0 . 0 . - 7 1 . 133 . -6 2 3 . 0 . 1 . 0 . 0 . - 5 6 0 . 1593. 88
89 NON-FERROUS ROLLING AND 9 9 6 . 0 . 0 . 8 . 102 . - 4 6 . 10 . 0 . 0 . 0 . 7 4 . 9 2 2 . 89
90 NON-FERROUS WIRE DRAWIN 40 1 5 . 4 . 4 8 . 19 . 6 8 . -1 0 0 . 17 . 2 . 0 . 0 . 5 8 . 3957 . 90
91 NON-FERROUS CASTINGS AN 8 4 5 . 0 . 0 . 19. 10 . - 1 0 . 2 . 0 . 0 . 0 . 2 1 . 8 2 4 . 91
92 METAL cans 3613. 0 . 0 . 116 . 12 . - 1 2 . 8 . 0 . 0 . 0 . 124 . 3 4 8 9 . 92
93 m e ta l  BARRELS# drums AN 407 . 0 . 1 3 . 6 . 4 . - 1 9 . 13 . 0 . 0 . 0 . 17 . 39 0 . 93
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94 PLUMBING AND HEATING EG 1 778. 5 7 . 0 . 65* 6 5 , -1 4 . 13* 0 . 0* 0 . 186 . 1592. 94
95 STRUCTURAL METAL PR0DUC 11453* 31* 1020. 60* 277 , -8 7 . 36* 4 . 0 . 0 . 1341. 10112. 95
96 SCREW MACHINE PRODUCTS 2758 . 3 3 . 0 . 40 . 6 3 , -1 7 0 . 19 . 3 . 0 . 0 , - 1 2 . 2770 , 96
97 METAL STAMPINGS 6254 . 372* 0 . 3 6 . 288 , -4 0 . 17 . 0 . 0 . 0 . 6 7 3 . 55 8 1 , 97
98 CUTLERY# HAND TOOLS AND 3 765. 718 . 2 4 . 3 7 9 . 144 , -2 6 2 . 11* 0 . 0 . 0 . 1014. 27 5 1 , 98
99 MISC FABRICATED WIRE PR 1745. 3 6 . 0 . 45 . 3 4 , -1 2 0 . 11 . 0 . 0 . 0 . 6* 1739, 99

100 VALVES# PIPE FITTINGS# 3 123 . 0* 2 9 4 . 8 5 . 2 27 , -1 1 1 . 17 . 1 . 0 . 0 . 5 1 3 . 2 610 , 100
101 OTHER FABRICATED METAL 3701. 158. 127 . 6 6 . 103 , -1 0 3 . 1 6 . 0 . 0 . 0 . 36 7 . 3334 , 101
102 ENGINES AnD TURBINES 4548* 193. 9 56 . 168 . 5 45 . -2 1 4 . 2 8 8 . 2 . 0 . 0 . 1938. 2 610 . 102
103 FARM MACHINERY 4082* 478 . 2760 . 2 0 3 . 3 30 . -3 5 3 . 2 7 . 0 . 0 . 0 . 3445 . 6 3 7 . 103
104 CONSTRUCTION# MINING# A 6344 . 0* 3089. 259 . 1703. -1 8 4 . 2 0 1 . 0 . 0 . 0 . 5 1 4 8 . 1196. 104
105 m a t e r ia l s  h a n d l in g  mach 2 684. 0 . 1399. 19. 183. -7 5 . 4 1 . 0 . 0 . 0 . 1567. 1117. 105
106 MACHINE TOOLS# METAL CU 1654. 37 . 1076. “ 37 , 25 0 . -1 6 0 . 2 2 . 1 . 0 . 0. 1189. 465 . 106
107 MACHINE TOOLS# METAL FO 773 . 0 . 4 91 . 34 . 103 . -4 2 . 0* 0 . 0 . 0 . 5 8 6 . 187 , 107
100 other  m e ta l  w orking  MAC 5 434. 105. 64 7 . - 2 . 233 . -1 3 5 . 3 8 . 0 . 0 . 0 . 88 6 . 4540 . 108
109 s p e c ia l  in d u s t r ia l  mach 5 386. 3 3 . 3562. 6 5 . 1043. -5 5 4 . 31* 0 . 0 . 0 . 4 1 8 0 . 1206. 109
110 PUMPS# co m pressors# blo 2 993 . 0 . 1365, 8 7 . 365 . -9 4 . 5 2 . 1 . 0 . 0 . 1776. 1217. 110
111 b a l l  and r o ller  b e a r in g 1304. 0 . 0* 20 . 9 7 . -1 0 0 . 1 7 . 0 . 0 . 0 . 34 . 1270. H I
112 power t r a n s m is s io n  e q u i 1464. 0 . 0 . 2 6 . 127. -3 5 . 5 . 1 . 0 . o. 124 . 1340. 112
113 in d u s t r ia l  p a t te r n s 1701. 0 . 984 , 4 7 . 145. - 1 4 . 76 , 2 . 0 . 0. 1 240. 46 1 . 113
114 computers and r e la te d  m 6498. 0 . 3530. 117. 1217. -3 5 4 . 4 2 1 . 18. 0 . 0 . 4957 . 1541. 114
115 uther  o f f ic e  m a c h in er y 1247. 171 . 672 . 6 9 . 130. -3 2 7 . 2 2 . 0 . 0 . 0 . 73 7 . 5 10 , U 5
116 s e r v ic e  in d u s t r y  m a c h in 6319 . 756 . 1996. 164, 422 . -6 9 . 102* 0 . 0 . 0 . 3371 . 2940 . 116
117 MACHINE SmOP products 4238 . 4* 13 . 7 2 . 2 2 . - 2 2 . 39 . 1 . 0 . 0 . 129 . 4109 . 117
118 ELECTRICAL MEASURING in 1280. 0 . 59 3 . 2 4 , 249 . -2 4 9 . 108 . 12 . 0 . 0 . 73 7 . 5 43 . 118
119 TRANSFORMERS and SWITCH 3 332. 14. 1716. 6 4 , 111. -6 0 . 11* 0 . 0 , 0 . 1856 . 1476. 119
120 MOTORS and generato rs 2592 . 2 2 . 454 . 2 8 . 164. -1 0 8 . 8 5 . 1 . 0 . 0 . 6 4 6 . 1946. 120
121 INDUSTRIAL controls 1221. 0 . 157, - 4 . 4 4 . - 4 4 . 9 . 12. 0 . 0 . 174 . 1047. 1?1
122 WELDING APPARATUS AND G 1416. 1 . 430 . 4 2 . 106. - 4 5 . 3 1 . 0 . 0 . 0. 56 5 . 051 . 122
123 HOUSEHOLD APPLIANCES 5700. 4 398. 177 , 190, 144. -3 2 5 . 12* 0 . 0 . 0 . 4 5 9 6 . 1112. 123
124 ELECTRIC LIGHTING AND W 4404 . 632 . 7 4 , 111. 193. -2 3 1 . 4 . 0 . 0 . 0 . 70 3 . 3 621. 124
125 RADIO AND Tv RECEIVING 3420. 3857. 109 . 59 . 127. -1 3 9 0 . 5 1 . 0 . 0 . 0 . 28 0 5 . 5«*3. 125
126 PHONOGRAPH REC0RUS 4 5 7 . 390 . 0 . 36. 16 . - 8 . 3 . 0 . 0 . 0 . 43 5 . 2 2 . 126
127 COMMUNICATION EQUIPMENT 13555. 135. 2954 . -1 3 6 . 565 , -3 0 8 . 4 464 . 320 . 0 . 0 . 8 0 0 2 . 5553 . 127
128 ELECTRONIC COMPONENTS 7365 . 2 2 1 . 168 . 145 . 793 , -3 4 9 . 354 . 2 0 . 0 . 0 . 1352. 6013 . 128
129 bATTERlES 1102. 379 . 138 . 0 . 3 l . - 2 9 . 4 3 . 1 . 0 . 0 . 5 6 3 . 5 3 9 , 129
130 ENGINE ELECTRICAL EQUIP 1504. 124. 0 . 177, 9 4 , -6 6 . 2 4 . 2 . 0 . 0 . 3 5 5 . 1149, 130
131 X-RAY EQUIPMENT AND ELE 51 6 . 7 5 . 171 . 14, 88 , -5 2 . 2 5 . 0 . 0 , 0 . 321 . 195 , 131
132 TRUCK# BUS# AND TRAILER 1593. 0 . 1289. -5 6 , 25 . - 2 5 . 2 9 . 0 . 0 . 0 , 1 262. 33 1 . 132
133 MOTOR VEHICLES AND PART 43507 . 19796. 7529 . 9 . 2892. -6 2 7 6 . 98 3 . 0 . 0 . 0 . 24 9 33 . 18574 . 133
134 AIRCRAFT 8 816 . 186 . 22 9 6 . 1105. 1938. -5 9 . 3079. 219 . 0 . 0 . 8 7 6 4 . 5 2 . 134
135 AIRCRAFT ENGINES AND PA 4 023 . 0 . 0 . -1 6 4 . 390 . -4 5 . 2297. 164 . 0 . 0 . 2 6 4 2 . 2 1 8 1 . 135
136 AIRCRAFT EQUIPMENT# NEC 5472. 0 . 0 . - 5 0 . 746 . -2 4 9 . 879 , 173 . 0 . 0 . 1499. 3973. 136
137 SHIP AND BOAT BUILDING 3 340. 375 . 6 8 2 , - 8 6 . 9 1 . - 5 1 . 1320, 0 . 0 . 0 . 2 3 3 1 . 1009. 137
138 RAILROAD EQUIPMENT 1987. 0 . 1531, 5 , 7 6 . - 8 . 8 , 0 . 0 . 0 . 1612. 37 5 . 138
139 CYCLES AND PARTS# TRANS 1024. 901 , 4 1 3 , 26 . 2 7 . -6 5 4 . 3 . 0 . 0 . 0 . 71 6 . 308 . 139
140 TRAILER COACHES 2625. 2 335. 2 4 2 , 21* 19 . -1 9 . 0 . 0 . 0 . 0 . 2 5 9 8 . 2 7 . 140
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141 ENGINEERING ANO SCIENTI 1287. 0 . 2 2 1 , 10. 140 . - 6 1 . 394 . 11 . 0 . 0 . 7 1 5 . 5 7 2 , 141
142 MECHANICAu MEASURING DE 2100 . 2 1 . 3 8 3 , 3 8 . 362 . - 4 2 . 2 2 . 3 . 0 . 0. 7 8 7 . 1313, 142
143 OPTICAL and o p h th a lm ic 869 . 431 . 33 0 , 151. 6 6 , "1 8 3 . 3 . 10. 0 . 0 . 8 0 8 . 6 1 , 143
144 MEDICAL AND SURGICAL IN 1953. 25 2 . 6 1 5 , 39 . 166 , - 5 0 . 19 . 9 . 0 . 0 . 1050. 9 0 3 , 144
145 PHOTOGRAPHIC EQUIPMENT 4 111. 744 . 68 2 , 137 . 369 , -2 6 0 . 56 . 8 . 0 . 0 . 1736. 2 3 7 5 . 145
146 HATCHES# CLOCKS# AND PA 814 . 489 . 1 . 92 . U . -2 1 1 . 7 . 0 . 0 . 0 . 3 8 9 . 42 5 . 146
147 je w e lr y  and s ilv e r w a r e 2006 . 1865. 0 . 183 . 146 , -2 6 7 . 5 . 0 . 0 . 0. 1932. 7 4 . 147
148 TOYS# SPORTING GOODS# M 3 210. 2 791. 4 1 9 , 179. 108. -7 6 4 . 8 . 0 . 0 . 0 . 27 4 1 . 46 9 . 148
149 OFFICE SUPPLIES 826 . 242 . 0 , 34 . 3 8 . - 2 1 . 0 . 0 . 0 . 0 . 2 9 3 , 53 3 . 149
150 MISC MANUFACTURING# NEC 3314. 762 . 3 3 2 , 79 . 140 . -1 3 3 . 8 . 0 . 0 . 0 . 1 188, 2126 . 150
151 RAILROADS 13739. 2628. 3 9 2 , 20. 146 . -1 4 6 . 0 . 0 . 0 . 17. 3 057 , 10682. 151
152 BUSSES 5281. 2861. 0 . 0. 0 . 0 . 2 8 . 0 . 0 . 0. 28 8 9 . 2392 . 152
153 TRUCKING 22884 . 3565. 56 3 , 27 . 0 . 0 . 512 . 0 . 0 . 51. 4718 . 18166. 153
154 water tr a n s p o r t a t io n 4036. 564 . 10 . 1. 2258, -2 3 1 9 . 547 . 0 . 0 . 1. 1062. 29 7 4 . 154
155 AIRLINES 11117. 3389. 3 4 . 1. 1255. -1 5 8 8 . 42 2 . 0 . 0 . 0. 3513 . 7604. 155
156 PIPELINES 1447. 242 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 2 4 2 . 1205. 156
157 TRAVEL AGTS# OTH TRANS 656* 16 . 0 . 0 . - 0 . 0 . 0 . 0 . 0 . 0. 16 . 6 4 0 . 157
158 TELEPHONE AND TELEGRAPH 23077 . 9902. 8 6 5 . 0 . 0 . 0 . 54 2 . 0 . 0 . 0. 11309 . 11768. 158
159 RADIO AND TV BROADCASTl 3977. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0. 0 . 3977. 159
160 ELECTRIC UTULITIES 25316 . 9984. 0 . 0 . 0 . 0* 33 1 . 0 . 0 . 0. 10315 . 15001 . 160
161 NATURAL GAS 16977. 5305. 0 . 0 . 0 . 0 . 42 . 0 . 0 . 0. 53 4 7 . 11630. 161
162 WATER AND SEWER SERVICE 4385. 2345. 0 . 0 . 0 . 0 . 30 . 0 . 0 . 0 . 2 375 . 2010 . 162
163 WHOLESALE TRADE 81863 . 26653. 4580 . 168. 2701. 0 . 1470. 0 . 0 . 0 . 35572 . 46291 . 163
164 RETAIL TRADE 121231. 85262. 3378 . 0 . 0 , 0 . 0 . 0 . 0 . 0 . 86640 . 32591. 164
165 CREDIT AGENCIES AND BRO 35758 . 18713. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 18713 . 17045. 165
166 INSURANCE AND BROKER'S 30425. 13453. 0 . 0 . 0 . 0 . 2 5 . 0 . 0 . 0. 13478 . 16947. 166
167 OWNER-OCCUPIED DWELLING 61477 . 61477 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0. 61477 . 0 . 167
168 REAL ESTATE 72212. 26293 . 1958. 0 . 0 . 0 . 109 . 0 . 0 . 0 . 28360* 43852 . 168
169 HOTEL AND LODGING PLACE 6538. 3897. 0 . 0 . 0 . 0* 515 . 0 . 0 . 0 . 44 1 2 . 2126 . 169
170 PERSONAL AND REPAIR SER 16931. 14565. 0 . 0 . 0 , 0 . 1 . 0 . 0 . 0. 14566. 2365 . 170
171 BUSINESS SERVICES 46149 . 5250. 0 . 0 . 0 . 0 . 1805. 0 . 0 . 0 . 70 5 5 . 39094. 171
172 ADVERTISING 18972. 22 3 . 0 . 0 . 0 . 0 . 1 . 0 . 0 . 0. 22 4 . 18748. 172
173 AUTO REPAIR 16701. 10379. 0 . 0 . 0 . 0 . 2 3 . 0 . 0 . 0 . 10402. 6299 . 173
174 MOTION PICTURES AND AMU 11704. 7104. 0 . 0 . 0 . 0 . 151 . 0 . 0 . 0. 7 2 5 5 . 4449 , 174
175 MEDICAL SERVICES 40667 . 37864. 0 . 0 . 0 . 0 . 6 5 . 0 . 0 . 0 . 37929 . 2738 , 175
176 PRIVATE SCHOOLS AND NON 26174 . 21735 . 0 . 0 . 0 . 0 . 68 5 . 0 . 0 . 0 . 22420 . 3754. 176
177 POST OFFICE 6 910 . 1535. 0 . 0 . 0 . 0 . 9 9 . 0 . 0 . 0 . 1634. 5276. 177
178 FEDERAL GOV. ENTERPRISE 787 . 9 . 0 . 0 . 0 . 0 . 2 . 0 . 0 . 0 . 11 . 77 6 . 178
179 LOCAL GOV, PASSENGER TR 0* 0 . 0 . ' 0 . 0 . 0 . 0 . 0 . 0 . 0. 0 . 0 . 179
180 STATE AND LOCAL ELECTRl 1864. 589 . 0 . 0 . 0 . 0 . 19 . 0 . 0 . 0 . 608 . 1256. 180
181 DIRECTLY ALLOCATED IMPO 8119. 4109. 0 . 0 . 0 . 0 . 3502. 0 . 0 . 0. 7 6 1 1 . 5 0 8 . 181
182 BUSINESS TRAVEL 16704 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 16704. 182
183 OFFICE SUPPLIES 2 929. 0 . 0 . 0 . 0 . 0 . 158 . 0 . 0 . 0 . 158 . 2771 . 183
184 UNIMPORTANT INDUSTRY 303. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 3 0 3 . 184
185 COMPUTER RENTAL 4 4 1 5 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 44 1 5 . 185

SUM TOTALS 1537411. 575274. 6 3 2 12 . 7853 . 42579 . -4 5 6 3 2 . 37826 . 2097, -6 4 8 . 525 , 683086 . 854325 .

•e
oi



I«N*F*0*R«U*M 185-ORDER FINAL DEMAND COMPONENTS USED IN  MATRIX BALANCING DATE 102173 PAGE

1971 FINAL DEMAND COMPONENTS

SECW SECTOR TITLES OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT D *0*0 NASA CCC-DV ccc- gl TOT-FD INT60V SEC«

1 DAIRY FARM PRODUCTS 6876* 119. 0 . 508 . 0 . 0 , 0 . 0 , 0 . 0 , 6 2 7 . 6 2 4 9 , 1
2 p o u ltr y  and eggs 4260 • 1424. 0 . 33 . 2 . - 1 6 . 9 2 . 0 , 0 , 0 , 1535. 2 7 2 5 . 2
3 MEAT # ANIMALS AND MISC 2 5926 . 24 6 . 0 , 3 337. 7 8 . -2 9 4 . 2 4 . 0 , 0 , 0 , 3391. 22535 , 3
4 COTTON 1428. 0 . 0 . 335 . 4 87 . - 7 . 0 . 0 , -3 3 4 , 133. 6 1 4 . 8 1 4 , 4
5 GRAINS 14920. 0 . 0 , 483 , 2 797, - 2 8 . 0 , 0 . 3 54 , 55, 3661 . 11259 , 5
6 TOBACCO 1422. 0 . 0 . 6 5 . 2 4 . - 3 1 . 0 , 0 , 0 , 24, 8 2 , 1 340 , 6
7 FRUITS# VEGETABLES# AND 11363. 4265. 0 . 4 5 9 , 367 . -6 3 0 . 9 1 , 0 , -2 9 1 , 1, 4 2 6 2 , 7 1 0 1 , 7
8 FORESTRY ANO FISHERY pR 2127 . 5 68 . 0 . 4 . 28 . -8 1 9 . 4 , 0 , 0 , 0 , - 2 1 5 , 2 3 4 2 , 8
9 NO DEF*N o . 0 . 0 . 0 . 0 . 0 . 0 , 0 , 0 , 0 , 0 , 0 , 9

10 AGRICULTURAL# FORESTRY 3296 . 2 9 . 0 . 0 . 2 6 . - 2 6 . 18 , 0 , 0 , 0 . 4 7 , 3 2 4 9 , 10
11 IRON ORES 130H. 0 . 0 . 10 . . U 4 . -5 7 6 . 0 . 0 . 0 . 0 . - 4 5 2 . 1756, 11
12 COPPER ORE 1396. 0 . 0 . 4 0 . 7 . - 4 . 0 . 0 . 0 . 0 . 43 . 1353, 12
13 OTHER NON-FERROUS METAL 9 8 0 . 0 0 0 . 8 . 13 . -1 6 9 . 0 . 0 . 0 . 0. - 1 4 8 . 1128, 13
14 COAL MINING 4 8 3 8 . 137 . 0 . 39 . 565 . - 2 , 4 1 . 0 . 0 . 0 . 780 . 4 058 , 14
15 CRUDE PETrOLEUN AND NAT 16430* 0 . 0 . -1 4 3 , 4 0 . •2 5 5 5 , 0 . 0 . 0 . 0 . -2 6 5 8 . 19088. 15
16 STONE AND CLAY MINING 23 4 5 . 2 0 . 0 . 1 . 110 . - 6 9 , 0 . 0 . 0 . 0 . 62 . 22 8 3 , 16
17 CHEMICAL FERTILIZER MIN 547 . 0 . 0 . o . . 9 6 . -2 5 8 , 0 . 0 . 0 . 0 . - 1 6 2 . 7 0 9 , 17
18 NEW CONSTRUCTION 39058. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 39058 , 18
19 MAINTENANCE ANO REPAIR 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 , 0 . 0 . 0 , 19
20 COMPLETE GUIDED MISSILE 3552. 0 . 0 . 104 . 2 4 . - 2 4 . 2 2 5 4 . 1033. 0 , 0 . 3391 . 161 , 20
21 AMMUNITION 1760. 235 . 0 . - 1 9 . 143 . - 3 5 . 99 6 . 1 , 0 , 0 . 1321. 4 3 9 . 21
22 OTHER ORDNANCE 1568. 161. 0 . 8 . 274 . - 7 3 . 73 7 . 1 , 0 , 0 . 1108. 4 6 0 . 22
23 MEAT PRODUCTS 28280 . 21628 . 0 . 176 . 358 . -1 2 9 0 . 4 45 . 0 , 0 , 0 . 2 1317 . 69 6 3 . 23
24 DAIRY PRODUCTS 13936. 10211. 0 . 39 . 208 . - 9 6 . 5 25 . 0 . - 1 0 , 210, 11087. 28 4 9 . 24
25 CANNED AND. FROZEN FOODS 11108. 9837 . 0 . 363 . 305 . -5 0 5 . 7 9 . 0 . 0 , 0 . 10079. 1029. 25
26 GRAIN M ILL PRODUCTS 11396. 3427 . 0 . 6 . 4 5 6 . - 6 9 . 3 7 . 0 . 3 0 , 38. 3925. 74 7 1 . 26
27 BAKERY PRODUCTS 7535 . 7188 . 0 . 8 . 4 . - 3 9 . 5 6 . 0 . 0 , 0 . 7217 . 31 8 . 27
28 SUGAR 3123 . 1108. * 0 . 71 . 6 . -8 6 4 . 10 . 0 . 0 , 0 . 331 . 2 792 . 28
29 CONFECTIONERY PRODUCTS 3362. 2 867. 0 . 4 4 . 2 8 . -1 1 4 . 2 . 0 . 0 , 0 . 2827 . 5 3 5 . 29
30 ALCOHOLIC BEVERAGES 11989. 10369. 0 . 165 . 2 7 . -9 6 5 . 13 . 0 . 0 . 0 . 9609 . 2 3 8 0 . 30
31 SOFT DRINKS AND FLAVORI 5766 . 4 507. 0 . 2 5 . 50 . - 1 1 . 6 3 . 0 . 0 . 0 . 4634 . 1132. 31
32 FATS AND OILS 6306 . 1097. 0 . 35. 957 . -2 2 6 . 0 . 0 , 1 • 27 . 1891. 44 1 5 . 32
33 MISC FOOD PRODUCTS 5975 . 5430. 0 . 36 . 4 7 , -1 5 9 . 8 0 . 0 . - 3 . 0 . 5431. 54<t. 33
34 TOBACCO PRODUCTS 90 1 8 . 6793. 0 . 64 . 215 . -1 6 6 . 0 . 0 . 0 . 0 . 6906 . 2 1 1 2 . 34
35 BROAD AND NARROW FABRIC 16025. 844 . 0 . 83 . 301 , -7 9 8 . 156 , 0 , 0 . 0 . 586 . 15439. 35
36 FLOOR COVERINGS 2489 . 1526. 58 6 . 56 . 21 , - 7 8 . 11 . 0 , 0 . 0 . 2122. 367 . 36
37 MISC TEXTILES 2668. 141 . 0 . 4 2 . 8 0 , -4 0 4 . 18 . 0 , 0 . 0 . - 1 2 3 . 27 9 1 . 37
38 KNITTING 6480 . 3024. 0 . 142 . 2 5 . -2 3 3 . 0 . 0 . 0 . 0 . 2958 . 3 5 2 2 . 38
39 APPAREL 18566. 17181. 0 . 844 . 159 . -1 9 1 6 . 2 3 1 . 0 , 0 , 0 . 16499 . 2 0 6 7 . 39
40 HOUSEHOLD TEXTILES 4 515. 1959. 0 . 112 , 4 3 . -1 1 2 . 6 7 , 0 , 0 , 0 . 2069 . 2 4 4 6 , 40
41 LUMBER AND WOOD PRODUCT 8 701. 172 . 0 . 177 , 446 . -9 4 7 . 0 , 0 , 0 , 0 . -1 5 2 . 8853 , 41
42 VENEER AND PLYWOOD 2253 . 0 0 0 . 5 , 27 . -4 0 1 . 0 , 0 , 0 , 0 . -3 6 9 . 2 6 2 2 . 42
43 MILLWORK AND WOOD PROdU 5030. 2 9 7 . 1 1 . 4 6 , 37 . -1 9 3 . 14 , 0 , 0 , 0 . 2 1 2 . 4 8 1 8 , 43
44 WOODEN CONTAINERS 379 . 0 . 0 . 9 5 . 2 . - 4 . 14 , 0 , 0 , 0 . 107 . 27 2 . 44
45 HOUSEHOLD FURNITURE 6 515. 4 512 . 9 5 3 . 123, 2 3 . -2 3 9 . 14 , 0 , 0 , 0 , 5386 . 1129. 45
46 OTHER FURNITURE 2 951 . 2 2 7 . 1856 . 12 , 2 0 . - 9 2 . 2 1 , 0 , 0 , 0 , 20 4 4 . 9 0 7 . 46
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1971 FINAL DEMAND COMPONENTS (CONT.)

SECtt SECTOR TITLES OUTPUT P*C*E P*D*E d- vent EXPORT IMPORT D*0*D NASA CCC-DV CCC-GL TOT-FD INTGOV SECtt

47 PULP MILLS 1088. 0 . 0 . 42 . 32 8 . -5 0 8 . 0 . 0 . 0 . 0 . - 1 3 8 . 1226 . 47
48 PAPER AND PAPERBOARO Ml 9349. 4 4 . 0 . 9 . 4 6 9 . -1 1 2 3 . 9 . 0 . 0 . 0 . -5 9 2 . 9 9 4 1 . 48
49 PAPER PRODUCTS# NEC 6933. 2037 . 0 . 103 . 112 . -5 3 . 19 . 0 . 0 . 0 . 22 1 8 . 47 1 5 . 49
50 MALL AND BUILDING PAPER 482* 0 . 0 . - 1 3 . 12 . -1 3 . 0 . 0 . 0 . 0 . - 1 4 . 4 9 6 . 50
51 PAPERBOARD CONTAINERS 6961 . 110 . 0 . 26 . 2 8 . - 4 . 23 . 0 . 0 . 0 . 183 . 6 7 7 8 . 51
52 NEWSPAPERS 7038. 1924. 0 . - 1 . 3 . - 8 . 1 . 0 . 0 . 0 . 1919. 51 1 9 . 52
53 PERIODICALS 2944. 98 0 . 0 . 47 . 7 6 . - 3 3 . 5 1 . 0 . 0 . 0 . 1121. 1823. 53
54 BOOKS 3860. 1706. 0 . 9 4 . 153 . -2 0 2 . 206 . 0 . 0 . 0 . 1957. 1903. 54
55 INDUSTRIAL CHEMICALS 16940. 158 . 0 . U . 1509. -7 9 9 . 561 . 0 . 0 . 0 . 1440. 15500. 55
56 BUSINESS FORMS* BLANK B 1600. 9 1 . 0 . - 1 . 3 . - 1 8 . 0 . 0 . 0 . 0 . 75 . 1525. 56
57 COMMERCIAL PRINTING 4694. 198 . 0 . 20 . 6 0 . -4 1 . 0 . 0 . 0 . 0 . 23 7 . 44 5 7 . 57
58 MISC. PRINTING & PUBL.# 2047. 6 4 0 . 0 . 9 . 10 . - 3 . 0 . 0 . 0 . 0 . 65 6 . 1391. 58
59 FERTILIZERS 1451. 4 9 . 0 . - 5 2 . 105 . -5 3 . 0 . 0 . 0 . 0 . 4 9 . 1402. 59
60 PESTICIDES AND OTHER AG 979 . 8 . 0 . 3 . 9 2 . - 3 0 . 1 . 0 . 0 . 0 . 7 4 . 9 0 5 . 60
61 MISC CHEMICAL PRODUCTS 3708. 353 . 0 . 33 . 393. -1 2 1 . 199 . 0 . 0 . 0 . 857 . 28 5 1 . 61
62 PLASTIC MATERIALS AND R 4733. 2 1 . 0 . 2 4 . 552 . -4 9 . 7 . 0 . 0 . 0 . 555 . 4 1 7 8 . 62
63 SYNTHETIC RUBBER 1167. 0 . 0 . - 6 . 164 . -6 2 . 1 . 0 . 0 . 0 . 9 7 . 1070. 63
64 CELLULOSIc FIBERS 697 . 0 . 0 . 24 . 3 0 . -2 7 . 3 . 0 . 0 . 0 . 3 0 . 6 6 7 . 64
65 non - c e l l u l o s ic  f ib e r s 2891. 0 . 0 . 29 . 138. -1 6 3 . 3 . 0 . 0 . 0 . 7 . 2 8 8 4 . 65
66 DRUGS 6897. 3826. 0 . 71 . 442 . -2 3 2 . 4 1 . 0 . 0 . 0 . 41 4 8 . 27 4 9 . 66
67 c l e a n in g  and t o il e t  pre 8433. 6018 . 0 . -1 4 5 . 138 . -3 5 . 6 2 . 0 . 0 . 0 . 6038 . 23 9 5 . 67
68 PAINTS 3164. 31 . 0 . 1 . 54 . - 2 . 21 . 0 . 0 . 0 . 105 . 3059 . 68
69 GASOLINE 27948 . 7012 . 0 . 362 . 379 . -5 8 8 . 183. 0 . 0 . 0 . 7348 . 20600 . 69
70 HEATING OIL 6017 . 2778 . 0 . 0 . 4 9 . -1 3 9 5 . 46 . 0 . 0 . 0 . 1478. 45 3 9 . 70
71 PAVING AND ASPHALT 1 6 2 2 . 0 . 0 . 10. 11 . - 4 . 0 . 0 . 0 . 0 . 17 . 1605. 71
72 t ir e s  and  in n e r  tu bes 5236. 2302 . 0 . ' 153 . 8 3 . -2 8 2 . 4 5 . 0 . 0 . 0 . 23 0 1 . 29 3 5 . 72
73 rubber  products 3673. 75 0 . 2 5 . - 3 . U 8 . -3 0 4 . 67 . 0 . 0 . 0 . 653 . 30 2 0 . 73
74 MISC p l a s t ic  PROOUCTS 8412. 42 9 . 0 . 37 . 125 . -2 7 6 . 2 3 . 0 . 0 . 0 . 338 . 8074 . 74
75 le a th e r  t a n n in g  and in d 952 . 0 . 0 . 4 . 4 2 . - 9 7 . 1 . 0 . 0 . 0 . - 5 0 . 1002. * 75
76 LEATHER FOOTWEAR 3175. 3387. 0 . 88 . U . -6 0 4 . 0 . 0 . 0 . 0 . 2882 . 2 9 3 . 76
77 OTHER LEATHER PRODUCTS 1008. .9 5 6 . 0 . 12. 15 . -2 1 7 . 85 . 0 . 0 . 0 . 851 . 157 . 77
78 GLASS 5062. 40 6 . 0 . 124 . 163 . -2 6 5 . 13 . 0 . 0 . 0 . 44 1 . 4621 . 78
79 STRUCTURAL CLAY PRODUCT 1035. 0 . 0 . 19 . 34 . - 4 6 . 0 . 0 . 0 . 0 . 7 . 1028. 79
80 po tter y 69 9 . 136 . 0 . 18. 2 3 . “ 198 . 0 . 0 . 0 . 0 . - 2 1 . 7 2 0 . 80
81 CEMENT# CONCRETE# AND G 7535 . 4 . 0 . • - 5 . l l . - 6 6 . 0 . 0 . 0 . 0 . - 5 6 . 75 9 1 . 81
82 OTHER STONE AND CLAY PR 3666. 152 . 0 . 5 7 . 152 . -1 4 2 . 18 . 0 . 0 . 0 . 237 . 3429 . 82
83 STEEL 30667 . 1 4 . 0 . 145. 766 . -3 1 9 0 . 34 . 0 . 0 . 0 . -2 2 3 1 . 32898 , 83
84 COPPER 6492. 0 . 0 . 166. 244 . -4 4 9 . 5 . 0 . 0 . 0 . - 3 4 . 6526 . 84
85 LEAD 529 . 0 . 0 . - 3 2 . 1 . - 5 7 . 0 . 0 . 0 . 0 . - 8 8 . 6 1 7 . 85
86 ZINC 408 . 0 . 0 . - 3 4 . 3 . -1 1 4 . 0 . 0 . 0 . 0 . -1 4 5 . 55 3 . 86
87 ALUMINUM 6632 . 14 . 0 . 167 . 178 . -3 4 6 . 3 2 . 0 . 0 . 0 . 4 5 . 6 5 8 7 . 87
88 PRIMARY NON-FERROUS MET 1055. 0 . 0 . 8 . 75 . -5 3 9 . 0 . 1 . 0 . 0 . -4 5 5 . 1510. 88
89 NON-FERROUS ROLLING AND 949 . 0 . 0 . 36 . 93 . - 3 6 . 8 . 0 . 0 . 0 . 101 . 8 4 8 . 89
90 NON-FERROUS WIRE DRAWIN 3778. 4 . 4 6 . 13. 5 9 . - 7 0 . 13 . 2 . 0 . 0 . 6 7 . 3711 . 90
91 NON-FERROUS CASTINGS AN 814 . 0 . 0 . - 3 . 8 . - 8 . 2 . 0 . 0 . 0 . - 1 . 8 1 5 . 91
92 m e ta l  c ans 3869. 0 . 0 . - 2 2 . 12 . - 1 2 . 6 . 0 . 0 0 0 . - 1 6 . 38 8 5 . 92
93 METAL BARRELS# ORUMS AN 433* 0 . 14 . 1 . 7 . - 1 5 . 10 . 0 . 0 . 0 . 17 . 41 6 . 93
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1971 FINAL DEMAND COMPONENTS (CONT.)

s ec # sector  t it l e s OUTPUT P*C*E P*D*E d- v en t EXPORT IMPORT D*0*D NASA CCC-DV CCC-GL TOT-FD INT60V SECM

94 p lu m b iN 6  and h e a t in g  eq 1935. 61* 0 . 178 , 6 8 . - 1 6 . 10 . 0 . 0 . 0 . 3 0 1 . 1634. 94
95 STRUCTURAL METAL pRODUC 12239* 3 4 . 1087. 136. 252 . - 9 0 . 28 , 4 . 0 . 0 . 1451. 10788. 95
96 SCREW MACHINE PRODUCTS 2664* 3 3 . 0 . - 1 4 . 6 3 . -1 5 1 . 14 , 3 . 0 . 0 . - 5 2 . 27 1 6 . 96
97 METAL STAMPINGS 7 1 5 5 . 37 3 . 0 . 3 . 339 . -4 8 . 13 , 0 . 0 . 0 . 6 8 0 . 64 7 5 . 97
98 CUTLERY# HAND TOOLS AND 4285* 746 . 2 6 . 128. 154. -2 7 5 . 9 , 0 . 0 . 0 . 7 8 8 . 3 4 9 7 . 98
99 MISC FABRICATED MIRE PR 1839. 38 . 0 . - 3 . 30 . -1 3 4 . 9 . 0 . 0 . 0 . - 6 0 . 1899. 99

100 VALVES# PIPE FITTINGS# 32 7 2 . 0 . 307 . 32 . 248 . -1 2 6 . 13 . 1 . 0 . 0 . 4 7 5 . 2797 . 100
101 OTHER FABRICATED METAL 3644 . 156 . 124 . - 7 . 9 9 . -1 3 1 . 12 . 0 . 0 . 0 . 2 5 3 . 3391. 101
102 ENGINES AND TURBINES 51 5 3 . 196 . 1163. - 1 8 , 638 . -2 1 7 . 224 . 2 . 0 . 0 . 1988. 3165. 102
103 FARM MACHINERY 4 1 3 0 . 530 . 2757 . 101 . 334 . -3 6 6 , 2 1 . 0 . 0 . 0 . 3377. 753 . 103
104 CONSTRUCTION# MINING# A 65 7 2 . 0 . 3306. 224 . 1713. -1 8 7 , 144 . 0 . 0 . 0 . 5200 . 1372. 104
105 MATERIALS HANDLING MACH 2688» 0 . 1362. 29 . 191. -6 5 , 3 1 . 0 . 0 . 0 , 1548. 1140. 105
106 MACHINE TOOLS# METAL CU 1192. 2 7 . 76 1 . -2 1 . 196. -1 0 9 , 2 1 . 1 . 0 . 0 , 87 6 . 316. 106
107 MACHINE TOOLS# METAL FO 616* 0 . 371 . - 3 . 106. -2 8 . 0 . 0 . 0 . 0 , 446* 170* 107
108 OTHER METaL WORKING MAC 46 3 9 . 109 . 62 1 . - 1 8 ,  - 262. -1 0 5 , 3 6 . 0 . 0 , 0 , 9 0 5 . 3734 . 108
109 s p e c ia l  i n d u s t r i a l  mach 5185 . 33 . 3546. 546 , 1037. -7 3 6 , 2 9 . 0 . 0 . 0 , 4455 . 730 . 109
110 PUMPS# COMPRESSORS# BLO 3037 . 0 . 1411. - 6 , 378 . -1 1 2 . 49 . 1 . 0 . 0 , 1721. 1316. 110
111 BALL AND ROLLER BEARING 1266. 0* 0 . - 3 . 9 5 . -1 1 4 . 16. 0 . 0 , 0 , - 6 . 1272. 111
112 POWER TRANSMISSION EQUl 1391. 0 . 0 . 3 . 123. -4 1 , 4 . 1 . 0 . 0 . 9 0 . 1301. 112
113 INDUSTRIAL PATTERNS 1601. 0 . 90 1 . - 1 4 . 152. -1 2 . 72 , 2 . 0 . 0 , 1101 . 50 0 . 113
114 COMPUTERS AND RELATED M 59 1 9 . 0 . 3415. -1 3 7 . 1209. -6 2 9 , 328 , 17 . 0 . 0 , 4203 . 1716. 114
115 OTHER OFFICE MACHINERY 1181. 132 . 55 4 . 69 . U 3 . -1 1 2 , 20 , 0 . 0 . 0 , 776* 40 5 . 115
116 SERVICE INDUSTRY MACHIN 6 8 3 6 . 828 . 2141 . 19. 440 . - 8 3 , 96 , 0 . 0 , 0 . 3 4 4 1 . 3395 . 116
117 MACHINE SHOP PRODUCTS 41 5 6 . 4 . 13 . 3* 25 . - 2 5 , 3 7 , 1 . 0 , 0 , 5 8 . 4098 . 117
118 ELECTRICAL MEASURING IN 1205. 0 . 5 7 0 . -1 6 . 2 l3 . -2 1 3 , 84 . 11 . 0 , 0 . 6 4 9 . 556 . 118
119 TRANSFORMERS AND SWITCH 3357 . 15 . 1716. 2 . U 3 . -5 6 , 9 , 0 . 0 . 0 , 1799. 1558. 119
120 MOTORS AND GENERATORS 2545 . 2 3 . 41 9 . -1 6 . 190. -1 3 1 , 66 , 1 . 0 . 0 , 55 2 . 1993. 120
121 INDUSTRIAL CONTROLS 1241. 0 . 158 . - 1 5 . 55 . - 5 5 , 7 , 12 . 0 . 0 , 162 . 1079. 121
122 WELDING APPARATUS AND G 1372. 1 . 40 8 . 11 . n o . - 4 4 , 2 4 , 0 . 0 . 0 , 510* 86 2 . 122
123 HOUSEHOLD APPLIANCES 62 4 4 . 4848 . 190 . - 4 2 . l 5 l . -3 8 7 , 9 , 0 . 0 . 0 , 4769* 1475. 123
124 ELECTRIC LIGHTING AND W 4 6 5 0 . 686 . 7 6 . 45 . 192. -2 5 2 , 3 , 0 . 0 . 0 , 7 5 0 . 3 9 0 0 . 124
125 RADIO AND TV RECEIVING 3810* 4377. 2 0 0 , 2 5 . 147. •1 5 9 3 , 4 0 , 0 . 0 . 0 , 3196 . 6 1 4 . 125
126 PHONOGRAPH RECORDS 52 8 . 45 2 . 0 . 25 . 15 . - 1 1 . 2 . 0 . 0 . 0 , 4 8 3 . 4 5 . 126
127 COMMUNICATION EQUIPMENT 13189. 119 . 3000. -1 9 1 . 561 . -3 9 3 . 4606. 31 3 . 0 . 0 . 8 0 1 5 . 51 7 4 . 127
128 ELECTRONIC COMPONENTS 7356 . 230 . 171 . - 6 5 . 740 . -4 0 3 . 27 6 . 19 . 0 . 0 . 9 6 8 . 6 3 8 8 . 128
129 BATTERIES 1192. 41 4 . 144 , 4 7 . 3 t . - 2 9 . 34 . 1 . 0 . 0 . 6 4 2 . 550 , 129
130 ENGINE ELECTRICAL EQUIP 1612* 133. 0 . 176. 106. - 7 9 . 19 . 2 . 0 . 0 . 357 . 1255. 130
131 X-RAY EQUIPMENT AND ELE 57 4 . 8 3 . 2 0 0 . 13 . 9 5 . - 6 4 , 1 9 . 0 . 0 . 0 . 34 6 . 2 2 8 . 131
132 TRUCK# BUS# AND TRAILER 1710. 0 . 1365. 295 . 3 l . - 3 1 . 2 3 . 0 . 0 . 0 . 1683. 27 . 132
133 MOTOR VEHICLES AND PART 59283 . 29159 . 10483. 1372. 35q8 , •8 5 3 5 . 711 . 0 . 0 . 0 , 36698 . 22585 . 133
134 AIRCRAFT 81 3 1 . 128 . 1863, -8 1 3 . 2476. - 4 8 . 4267. 20 8 . 0 . 0 , 8081 . 5 0 . 134
135 AIRCRAFT ENGINES AND PA 3947. 0 . 0 , - 7 5 . 419 . - 4 8 . 2505* 156. 0 . 0 , 29 5 7 . 99 0 . 135
136 AIRCRAFT EQUIPMENT» NEC 4946. 0 . 0 , - 9 7 . 9 l l . - 2 8 5 . 959 . 164 . 0 . 0 , 1652* 3294 . 136
137 SHIP AND BOAT BUILDING 3457 . 409* 7 9 7 , 123. 5 l . - 5 6 . 1377. 0 . 0* 0 . 27 0 1 . 75 6 . 137
138 RAILROAD EQUIPMENT 2 0 5 3 . 0 . 1453. 28 , 172 . - 9 , 6 , 0* 0 . 0 , 1650. 4 0 3 , 138
139 CYCLES AND PARTS# TRANS 1177. 1153. 5 2 2 , 4 8 . 42 . -9 2 8 . 2 . 0 . 0 . 0 . 83 9 . 338 , 139
140 TRAILER COACHES 3231. 2897 . 29 8 , 20 . 2 5 . - 2 5 , 0 . 0 . 0 . 0 . 32 1 5 . 16 , 140
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SEC# SECTOR TITLES OUTPUT P*C*E P*D*E D-VENT EXPORT IMPORT D*0*D NASA CCC-DV CCC-Gl TOT-FD in t g o v SEC#

141 ENGINEERING AND SCIENTI 1175. 0« 2 0 4 , 11 . 127 . - 6 2 , 30 7 . 1 1 . 0 . 0 . 5 9 8 . 5 7 7 , 141
142 MECHANICAL MEASURING DE 2 1 6 8 . 2 2 . 391 , 1 . 3 74 . -5 2 . 1 7 . 2 . 0 . 0 . 75 5 . 1 413, 142
143 OPTICAL and o p h th a lm ic 81 7 . 46 6 . 2 6 2 , 124. 6 9 . -1 8 5 . 3 . 1 0 . 0 . 0 . 74 9 , 6 8 . 143
144 MEDICAL AND SURGICAL IN 2208* 2 7 9 . 7 1 8 . 5 1 . 185 . -6 0 . 2 2 . 9 . 0 . 0 . 1204, 1004. 144
145 p h o to g r a p h ic  e q u ip m e n t 4 623 . 80 1 , 82 6 , 3 . 41 7 , -3 0 7 . 3 1 . 8. 0 . 0 . 1779, 2844 . 145
146 w atches* CLOCKS* AND PA 823* 51 5 . 1 . 2 0 . U . -2 2 9 . 5 . 0 . 0 . 0 . 323 , 50 0 . 146
147 JEWELRY AND SILVERWARE 2 161 , 1995. 0 . 132 . 146 . -2 3 7 . 4 . 0 . 0 . 0 . 2 0 4 0 . 121 . 147
148 TOYS* SPORTING GOODS* M 3332. 2 7 7 1 . 45 0 . 143. 164 , -7 3 2 . 6 . 0 . 0 . 0 . 2 8 0 2 . 5 30 . 148
149 OFFICE SUPPLIES 8 5 1 . 25 0 . 0 . 15. 3 8 , - 2 0 . 0 . 0 . 0 . 0 . 283 . 5 68 . 149
150 MISC MANUFACTURING* NEC 3397. 80 5 . 368 . 6 8 . 156 , -1 8 8 . 6 . 0 . 0 . 0 . 1215. 21 8 2 . 150
151 RAILROADS 14629 . 2876 . 4 4 0 . 3 5 . 173 , -1 7 3 . 0 . 0 . 0 . 14. 3365. 11264. 151
152 BUSSES 5514. 2967 . 0 . 0 , 0 , 0 . 2 2 . 0 . 0 . 0 . 2989 . 2 525. 152
153 TRUCKING 26360 . 3883 . 61 7 . 4 9 . 0 , 0 . 398 . 0 , 0 . 41 . 4 988 . 21372 . 153
154 water t r a n s p o r t a t io n 4221. 6 0 0 . 11 . 2 . 2199, -2 4 0 7 , 426 . 0 , 0 . 1 . 83 2 . 3389. 154
155 AIRLINES 11994. 3713. 3 5 . 3 . 1375, -1 7 3 3 . 328 . 0 , 0 . 0. 3721. 8273. 155
156 PIPELINES 1521. 25 5 . 0 . 0 . 0 , 0 . 0 . 0 , 0 . 0 . 255 . 1266. 156
157 t r a v e l  a g t s » oth  tr an s 65 7 . 15 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 1 5 . 6 4 2 . 157
158 TELEPHONE AND TELEGRAPH 25245 . 10860 . 9 4 6 . 0 . 0 , 0 . 42 2 . 0 . 0 . 0 . 12228. 13017. 158
159 RADIO AND TV BROADCASTl 4041 . 0 . 0 . 0 . 0 , 0 . 0 . 0 . 0 . 0 . 0 . 4 041 . 159
160 e l e c t r ic  u t u l it ie s 28552 . 11121. 0 . 0 . 0 , 0 . 25 7 . 0 . 0 . 0 . 11378. 17174. 160
161 u a tu r a l  gas 18056. 5761. 0 . 0 . 0 , 0 . 3 3 . 0 . 0 . 0 . 5794. 12262. 161
162 WATER AND SEWER SERVICE 4863 . 2 605 . 0 . 0 . 0 , 0 . 2 3 . 0 . 0 . 0 . 2628 . 2 235. 162
163 WHOLESALE TRADE 88491. 28456 . 4779 , 2 2 2 . 2 782, 0 . 1 144. 0 . 0 . 0 . 3 7383 . 51108 . 163
164 RETAIL TRADE 132335. 91766 . 40 2 7 . 0 . 0 , 0 . 0 . 0 . 0 . 0 . 9 5793 . 36542 . 164
165 CREDIT AGENCIES AND BRO 35805 . 19837. 0 . 0 . 0 , 0. 0 . 0 . 0 . 0 . 19837 . 15968, 165
166 INSURANCE AND BROKER1S 35295 . 14825. 0 . 0 . 0 . 0 . 2 0 . 0 . 0 . 0 . 14845. 20450 . 166
167 OWNER-OCCUPIED DWELLING 67076 . 67076. 0 , 0 . 0 . 0 . 0 . 0 . 0 . 0 . 6 7076 . 0 . 167
168 r e a l  e s t a te 79235 . 28789 . 2 148 , 0 . 0 . 0 . 8 5 . 0 . 0 . 0 . 31022 . 48213 . 168
169 HOTEL AND LODGING PLACE 6862. 4091. 0 . 0 . 0 , 0 . 40 1 . 0 . 0 . 0 . 4 4 9 2 . 23 7 0 . 169
170 p er s o n a l  and r e p a ir  ser 17264. 14781. 0 . 0 . 0 , 0 . 1 . 0 . 0 . 0 . 14782. 2482 . 170
171 b u s in e s s  s e r v ic e s 48590 . 5755. 0 . ' 0 . 0 . 0. 1404. 0 . 0 . 0 . 7159 . 41431 . 171
172 ADVERTISING 19843. 2 17 . 0 . 0 . 0 . 0 . 1 . 0 . 0 . 0 , 218 . 19625. 172
173 AUTO REPAIR 18500. 11497. 0 . 0 . 0 . 0 . 1 8 . 0 . 0 . 0 , 11515. 6985 . 173
174 MOTION PICTURES AND AMU 12271. 7430 . 0 . 0 . 0 . 0 . 117 . . 0 . 0 . 0 , 7547 . 4724. 174
175 MEDICAL SERVICES 45087 . 41967 . 0 . 0 . 0 . 0 . 5 1 . - 0 . 0 . 0 , 42018 . 3 069. 175
176 PRIVATE SCHOOLS AND NON 27658 . 22915 . 0 . 0 . 0 , 0 . 53 3 . 0 . 0 . 0 , 2 3448 . 4210 . 176
177 POST OFFICE 7255 . 1626. 0 . 0 . 0 . 0 . 77 . . : 0 . 0 . 0 , 1703. 5552. 177
178 FEOERAL GOV. ENTERPRISE 84 1 . 9 . 0 . 0 . 0 . 0 . 1 . . 0 . 0 . 0 , 10 . 831 . 178
179 LOCAL GOV, PASSENGER TR 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 , o . 0 . 179
180 STATE AND LOCAL ELECTr I 1943. 6 2 1 . 0 . 0 . 0 , 0 . 15 . ' 0 . 0 . 0 , 63 6 . 1307. 180
181 DIRECTLY ALLOCATED IMPO 8775 i 4503 . 0 . 0 . 0 , 0 . 2724 . 0 . 0 . 0 , 7227 . 1548. 181
182 BUSINESS TRAVEL 17746. 0* 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 , 0 . 17746. 182
183 OFFICE SUPPLIES 3041. 0* 0 , 0 . 0 , 0 . 123 . 0 . 0 . 0 , 123 . 2918 . 183
184 UNIMPORTANT INDUSTRY 3 0 3 . 0 . 0 . 0 . 0 , 0 . 0 . 0 . 0 . 0 , 0 . 3 0 3 . 184
185 COMPUTER RENTAL 4739 . 0 . 0 . 0 . 0 , 0 . 0 . 0 . 0 . 0 , 0 . 4 739 . 185

SUM TOTALS 1645052 . 625235 . 67613 , 12696, 43408 , *5 2 4 0 8 . 33221 . 1998. -2 5 3 . 544 , 732054 , 912998 ,
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R*A*S COEFFICIENT CHANGES (D C .G T .10*) IN  YEAR 1964 
(MAX IT .  =6)

ROKH COL# c o e f . *DC ROW# COL# COEF. xoc ROW# COL# COEF, %DC ROW# COL« c o e f . %DC ROW# COL# COEF. «DC

2 10 .15740 -1 0 3 4 .0 4 92 3 -1 6 3 5 .05704 -1 2 3 6 ,05782 -1 3 3 7 ,04991 -1 4

3 37 .10542 -1 3 4 32 .0 7 17 6 -1 6 4 35 .11129 -1 2 5 2 ,17092 -1 2 5 30 ,0 2 53 4 -1 2

6 34 .15338 19 7 25 .13904 15 7 28 .19348 15 7 29 ,03826 14 7 32 ,3 2 98 3 11

7 33 .04530 13 10 2 .11003 21 10 4 .12902 13 10 5 ,02955 19 10 7 .0 3 02 6 15

10 6 .06200 19 11 83 .05219 15 11 88 .03027 14 12 84 ,13994 10 13 07 .0 3 14 3 17

15 161 .16503 -1 3 23 25 .02974 -1 3 23 182 .06593 -1 0 33 8 ,03346 -2 2 40 37 .0 3 74 9 -1 0

42 45 .03366 10 42 46 .03061 10 59 5 .04102 11 65 35 ,05274 13 65 36 .13602 10

65 37 .10640 14 70 151 .02617 -1 4 70 153 .03016 -1 5 83 133 ,08965 10 84 21 .04744 15

64 91 .05691 13 84 94 .06678 11 84 96 .03641 10 84 98 .02657 12 04 100 .0 9 00 9 10

64 116 .02917 12 84 119 .02718 10 84 120 .02509 11 84 142 ,03287 13 85 89 ',0 2 5 2 0 16

65 129 .14567 12 87 21 .04211 -1 4 87 22 .04958 -1 1 87 90 .02992 -2 0 07 91 ,0 0 46 3 -1 5

67 95 .06666 -1 5 87 97 .02823 -1 5 87 101 .04201 -1 5 87 132 . 06556 -1 2 07 136 .0 3 12 2 -1 1

67 140 .05066 -1 8 97 131 .02857 -1 0 101 10 .07468 12 104 12 .02648 -2 1 104 14 .03244 -1 1

104 16 .02727 -1 2 104 17 .04121 -1 1 117 13 .05279 -1 1 117 91 ,08699 -10 117 135 .1 1 13 6 -1 2

123 140 .05880 15 127 20 .07696 22 127 134 .09259 27 128 114 .09125 14 128 131 .0 3 05 0 -1 2

133 132 .06463 -1 1 133 140 .05123 -1 7 133 173 .07881 -1 2 135 134 .04829 20 137 154 .06404 -4 0

143 184 .03370 16 144 184 .03209 12 151 85 .02701 -1 2 153 3 ,03574 12 154 11 .0 0 03 7 -1 2

154 14 .03585 -1 1 154 17 .06992 -1 2 163 141 .02530 20 164 173 ,02874 15 164 102 .0 5 97 3 15

166 154 .02661 18 171 5 .04366 11 171 71 .02511 11 171 136 ,02577 15 172 34 ,0 4 02 2 -1 5

1B1 29 .08321 20 181 33 .26383 20 181 37 .02730 24 181 72 ,05543 21 101 73 .03001 21

161 147 .09691 14 181 154 .16374 48 181 155 .04192 18 181 178 ,41992 14



I*N*F*0*R*U*M  1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

R*A*S COEFFICIENT CHANGES (DC.GT.10%) IN  YEAR 1965 
(MAX IT .  =6 }

RO«tt COLB COEF. *DC ROWtt COLtt COEF. XDC ROWtt COLtt COEF. XDC ROWtt COLtt COEF. *DC ROW# COLtt COEF. XDC

2 10 .15740 -1 8 3 4 .04923 -3 5 3 5 .05704 -3 4 3 6 .05782 -3 3 3 7 .04991 -3 5

3 23 .52727 -1 2 3 37 .10542 -4 0 4 32 .07176 40 4 35 .11129 15 5 1 ,4 6 13 5 -11

5 2 .17092 -1 7 5 26 .28093 -1 7 5 30 .02534 -2 1 6 34 .15338 -2 1 7 33 ,04530 “ 10

11 88 .03027 -1 1 13 12 .02620 16 23 25 .02974 -2 3 23 182 ,08593 -1 1 26 3 ,06231 10

26 29 .02903 -1 0 28 25 .02504 -1 5 28 27 .04231 -1 0 28 29 .09121 -11 28 31 ,10929 -1 4

30 182 .09170 -1 0 35 37 .06902 12 35 45 .05438 12 35 73 .05113 11 35 76 ,0 2 68 6 12

35 77 .03178 13 35 144 .05768 10 35 150 .02512 11 40 37 .03749 18 40 77 ,03788 19

41 46 .03309 -1 0 45 140 .04193 31 49 26 .02592 17 49 27 .02824 13 51 24 ,0 3 47 7 13

60 4 .02691 11 65 35 .05274 13 65 36 .13602 17 65 37 .10640 26 65 38 ,08779 15

74 147 .02577 12 78 25 .03344 11 78 30 .03616 16 78 31 .05639 IP 78 143 ,06191 14

63 44 .09276 10 83 143 .02902 16 85 89 .02520 12 85 129 .14567 12 87 22 ,04958 17

67 90 .02992 16 87 91 .08463 12 87 95 .06666 14 87 97 .02823 14 87 101 ,04201 15

67 132 .06556 12 87 140 .05066 21 88 145 .02611 12 88 147 .04017 19 97 93 .05997 15

97 116 .02700 16 97 123 .02691 17 97 131 .02857 14 97 132 .02777 13 98 43 .0 3 88 9 18

98 46 .03300 12 98 77 .02811 13 101 . 10 .07468 11 104 12 .026t»8 31 104 14 .0324U 3«*

104 16 .02727 33 104 17 .04121 31 108 135 .03443 12 127 20 ,07696 12 127 134 .09259 18

128 21 .07981 30 128 22 .02677 42 •128 114 .09125 16 128 118 ,10272 28 128 125 .29274 21

128 127 .14551 20 128 131 .03050 38 128 141 .04001 32 128 170 ,03552 42 131 124 .0 3 34 7 -2 7

133 132 .061*63 17 133 140 .05123 25 133 173 .07881 22 135 134 .04829 -2 2 135 155 ,0 3 08 9 -1 8

136 134 .12846 12 137 154 .06404 55 143 184 .03370 -7 7 151 13 ,03895 -11 151 28 ,0 2 81 7 10

1&1 85 .02701 -1 3 151 86 .04093 -1 5 153 2 .05798 14 153 3 ,03574 33 163 2 ,0 3 25 5 12

163 26 .06593 12 163 35 .02601 -1 4 163 36 .05799 -1 1 163 38 ,02825 -1 2 163 40 ,0 5 50 9 -1 0

163 85 .13440 -1 1 163 88 .05422 -11 163 118 .03225 -1 4 163 125 , 0 “ 352 -1 9 163 138 ,02786 -1 0

lo 3 141 .02530 -1 2 164 18 .04059 -1 2 164 19 .04779 -1 1 164 173 ,02874 -1 6 166 154 ,02661 -1 0

m 5 .04366 11 172 26 .03162 13 172 34 .04022 43 172 125 ,  04501 -1 8 181 29 ,08321 20

l b l

162

33

178

.26303

.03034

15

11

181 147 .09691 15 182 169 .02974 15 182 171 ,03631 14 182 174 ,0 2 68 5 16



R*A*S COEFFICIENT CHANGES <DC.GT.10K) IN YEAR 1966 
(MAX IT .  =6 )

I*N*F*0*R*U*M  1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT.BALA DATE 103173 PAGE

ROM* COL» c o e f . %DC ROW# COL# COEF. *DC ROW# COL# COEF, %DC ROW# COL# COEF. *DC ROW# COL# COEF. *DC

2 10 .15740 14 3 4 .04923 35 3 5 .05704 37 3 6 .05782 35 3 , 7 .04991 39

3 23 .52727 12 3 37 .10542 37 4 32 .07176 -2 2 4 35 .11129 -2 0 5 1 .4 6 13 5 12

5 2 .17092 20 5 26 .28093 20 5 30 .02534 35 10 5 ,02955 10 10 7 .0 3 82 6 11

10 8 .06200 14 13 12 .02620 -1 3 13 87 .03143 -1 3 23 25 .02974 12 23 182 .0 8 59 3 16

£6 3 .06231 -1 1 26 29 .02908 10 28 25 .02504 11 33 8 .03346 -1 2 38 39 ,0 4 47 5 11

40 37 .03749 -1 3 45 125 .07991 -1 1 43 54 .03346 12 54 56 .09071 -1 4 64 37 .06261 -1 5

65 35 .05274 12 67 75 .04416 -1 5 67 184 .02650 -1 4 74 147 .02577 11 78 143 .06191 -1 4

t>3 18 .03,244 -1 0 83 21 .02987 -1 5 83 100 .13545 -1 0 63 119 .07986 -1 0 83 131 .02943 -1 0

63 143 .02902 -1 5 84 91 .05691 17 84 94 .06678 14 84 96 .03641 18 84 98 .0 2 65 7 19

o4 100 .09089 13 84 116 .02917 16 84 119 .02713 13 84 120 .02509 14 84 142 .0 3 28 7 14

65 89 .02520 -1 1 88 145 .02611 -1 0 89 147 .05937 14 90 119 .04354 12 90 120. .05920 13

90 122 .02661 14 90 130 .05020 14 90 131 .09559 12 95 140 .05339 14 97 131 .0 2 85 7 -11

1G0 47 .03428 13 100 94 .04295 11 100 113 .02705 13 100 116 .03409 13 100 137 .03625 12

102 103 .05135 10 102 138 .02569 16 104 12 .02648 -1 9 104 14 .03244 -1 6 104 16 .0 2 72 7 -1 8

104 17 .04121 -1 7 112 103 .06405 10 117 136 .02914 -1 6 123 140 .05880 -2 6 127 20 .07696 -1 6

1*£8 22 .02677 15 128 118 .10272 10 128 125 .29274 13 128 131 .03050 13 128 141 .04001 20

1*8 170 .03552 16 131 124 .03347 -2 8 133 132 .06463 -1 2 133 173 .07881 -1 2 135 134 .04829 -1 5

136 20 .20004 11 136 134 .12846 21 137 154 .06404 -2 7 143 184 .03370 307 151 26 .0 2 85 6 -1 6

lb 3 2 .05798 -1 1 153 3 .03574 -2 1 163 85 .13440 11 163 88 .05422 11 163 138 .0 2 78 6 15

163 152 .04019 12 164 173 .02674 13 164 182 .05973 18 166 154 .02661 16 172 26 .03162 -1 0

1 /2 34 .04U22 15 180 184 .02678 -1 2 181 29 .08321 -2 7 181 33 ,26383 -2 5 181 37 .02730 -2 9

161 72 .05543 -2 4 181 73 .03081 -2 5 181 147 .09691 -2 2 181 154 .16374 -2 0 181 155 .04192 -2 4

lfa l 178 .41992  -2 4



R*A*S COEFFICIENT CHANGES lO C .G T .lO *) IN  YEAR 1967 
(MAX IT .  =6 )

I*N*F*0*R*U*M  1963-1971 B*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

ROW# COL# c o e f . *DC ROW# COL# COEF. %OC ROW# COL# COEF. %DC ROW# COL# COEF. *DC ROW# COL# COEF. KDC

3 37 .10542 17 4 32 .07176 -2 2 5 2 .17092 -1 2 8 25 ,04149 -2 3 8 41 ,15821 -1 8

10 2 .11003 22 10 4 .12902 12 10 5 .02955 17 10 7 .03626 18 10 8 ,06200 20

12 84 .13994 -2 9 13 12 .02620 41 13 85 .10851 28 33 8 ,03346 -1 7 35 37 ,06902 -1 2

35 38 .28662 -1 4 35 39 .27301 -1 0 35 40 .28629 -1 0 35 45 ,05438 -2 0 35 73 ,0 5 11 3 -1 9

35 76 .02666 -1 7 35 77 .03178 -1 5 35 144 .05768 -1 9 35 150 ,02512 -1 9 37 8 ,0 4 93 2 -2 2

37 45 .02663 -1 6 37 72 .12083 -1 0 37 77 .10127 -1 0 37 99 ,03096 -1 3 38 39 ,04475 34

41 19 .02726 -11 41 140 .02886 -1 3 43 50 .04538 10 45 125 .07991 22 47 50 ,04398 -1 0

48 54 .03346 -1 1 48 145 .02962 -1 0 49 36 .03655 14 49 183 .19869 -1 1 49 184 .0 6 52 8 -1 1

51 24 .03477 -1 2 53 184 .03296 19 54 . 56 .09071 13 55 12 .03840 29 55 35 .02700 24

55 129 .05610 11 56 126 .02981 12 60 4 .02691 20 61 17 ,03733 -1 0 61 57 .05483 -1 0

61 63 .03204 -1 3 62 90 .04813 13 62 126 .16590 -1 4 65 35 .05274 -1 3 65 36 .13602 -1 5

05 37 .10640 -1 9 65 38 .08779 -2 0 67 184 .02650 -1 1 73 22 ,04599 -1 0 73 36 ,03578 14

74 40 .02923 27 74 45 .04188 13 74 46 .03909 11 74 49 .02589 13 74 67 ,04862 10

74 77 .04608 20 74 144 .02740 14 74 148 .05328 10 75 76 .20371 -1 6 75 77 ,1 0 85 5 -1 4

78 143 .06191 -2 0 83 12 .02761
• *

17 83 18 .03244 -1 2 83 22 .10192 -1 5 83 102 ,10904 -1 2

63 103 .14786 -1 4 83 105 .12596 -1 0 83 106 .07855 -1 0 83 117 .09174 -1 6 83 135 ,04284 -2 9

03 137 .06066 -1 1 83 143 .02902 -2 5 84 21 .04744 -3 3 84 90 ,30441 -2 5 84 91 ,05691 “ 41

64 94 .06678 -3 7 84 96 .03641 -3 7 84 98 .02657 -3 7 84 100 ,09089 -3 4 84 116 ,0 2 91 7 -3 9

34 119 .02718 -4 0 64 120 .02509 -3 7 84 142 .03287 -3 9 85 89 ,02520 -2 9 85 129 ,1 4 56 7 -2 2

86 85 .13103 -1 2 86 91 .11051 -2 4 87 21 .04211 16 87 90 ,02992 29 87 136 •03122 -1 0

09 91 .02668 14 89 147 .05937 12 90 U 9 .04354 -1 0 90 122 .02661 -1 0 90 130 ,05020 -1 1

97 93 .05997 -1 2 97 116 .02700 -1 5 97 123 .02691 -1 7 97 131 .02857 -1 5 97 132 .0 2 77 7 -1 5

102 104 .03336 17 102 137 .04074 11 102 138 .02569 29 104 12 ,02648 13 104 16 ,0 2 72 7 -1 0

1U8 117 .03026 -1 2 108 135 .03443 -2 5 111 106 .05371 -1 1 116 94 ,03689 17 117 13 ,0 5 27 9 43



R*A*S COEFFICIENT CHANGES (DC.GT. 1036) IN  YEAR 1967 
(MAX IT .  =6 )

I*N*F*0*R*U*M  1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PA6E

ROMM COL** COEF. 5SDC ROW** COLO COEF. 5SDC ROW** COL» COEF. XDC ROW** COL** COEF. XDC ROW** COL# COEF. *DC

117 91 .08699 55 117 102 .03032 48 117 103 .03152 45 117 135 .11136 20 117 136 ,0 2 91 4 34

1*1 106 .05201 10 121 107 .02932 12 121 119 .07947 13 123 140 .05880 40 128 21 ,07981 “ 14

128 22 .02677 -2 9 128 114 .09125 -3 8 128 118 .10272 -1 9 128 125 .29274 -1 3 128 127 ,14551 -1 8

128 131 .03050 -2 1 128 141 .04001 -2 8 128 170 .03552 -2 4 133 132 ,06463 -1 6 133 140 ,0 5 12 3 -2 3

133 173 .07881 -1 9 135 134 .0 4 82 9 41 135 155 .03069 51 137 154 ,06404 65 142 94 ,0 3 61 7 11

143 184 .03370 213 144 184 .03209 -1 6 145 58 .03332 13 150 164 , 03609 -1 0 151 5 ,0 2 89 6 -1 2

151 7 .04237 -1 1 151 13 .03895 -1 4 151 59 .03977 -1 0 151 86 ,04093 -1 1 153 41 ,04626 12

153 90 .02631 29 154 11 .08837 -1 2 154 14 .03565 -1 2 154 17 ,06992 -1 3 154 69 ,02501 -2 0

163 33 .03310 10 163 35 .02601 24 163 . 36 .05799 21 163 37 .05519 16 163 38 ,02825 13

163 39 .03455 18 163 40 .05509 19 163 75 .03238 16 163 77 .03612 12 163 84 ,05412 60

163 85 .13440 18 163 90 .03413 28 163 lo o .02886 14 163 125 .04352 15 163 129 ,03314 11

163 138 .02786 14 163 143 .05603 -1 7 164 18 .04059 13 164 19 .04779 14 164 173 ,02874 18

164 182 .05973 14 171 135 .02507 -1 6 171 178 .13559 14 172 34 .04022 22 172 54 .0 3 32 5 -1 0

161 29 .08321 -5 4 181 33 .26383 -5 2 181 37 .02730 -5 0 181 72 .05543 -51 181 73 .03081 -5 4

161 147 .09691 -5 7 181 154 .16374 -5 5 181 155 .04192 -6 1 181 178 .41992 -5 3 182 178 ,0 3 03 4 12

161 147 .09691 -5 7



R*A*S COEFFICIENT CHANGES (D C .G T .IO *) IN  YEAR 1968 
(MAX IT .  =6 )

I*N*F*0*R*U*M  1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

ROMtt COLtt c o e f . *DC ROWtt COLtt COEF. *DC ROrttt COLtt COEF. %DC ROWtt COLtt COEF. *DC ROW# COLtt COEF. *DC

2 10 .15740 -1 5 3 4 .04923 -1 8 3 5 .05704 -1 9 3 6 .05782 -1 9 3 7 .04991 -1 8

3 37 .10542 -2 2 4 32 .07176 -3 7 4 35 .11129 -4 8 5 1 .46135 -2 0 5 2 .1 7 09 2 -2 0

5 3 .30633 -2 2 5 26 .28093 -2 6 5 30 .02534 -3 5 7 25 .13904 -1 6 7 20 .19340 -1 0

7 29 .03826 -1 5 7 33 .04530 -1 3 8 25 .04149 45 8 41 .15821 22 10 0 .06200 -11

12 84 .13994 13 23 25 .02974 -1 1 24 182 .02808 -1 5 28 25 .02504 -1 0 32 2 .0 3 94 5 -1 6

32 26 .06138 -1 3 32 27 .03086 -2 0 32 67 .03064 -2 8 32 68 .04368 -2 7 33 6 .0 3 34 6 “ 21

08 39 .04475 -1 0 40 37 .03749 10 40 77 .03768 10 42 43 .05741 14 42 44 .05093 14

42 45 .03366 17 42 46 .03061 17 42 140 .06948 18 45 140 .04193 -11 40 149 .08351 -1 0

49 26 .0  2L>92 17 55 12 . U3840 -1 1 57 126 .06469 -1 0 65 35 .05274 29 65 36 .13602 19

65 37. .10640 23 65 38 .08779 24 67 75 .04416 11 67 184 .02650 15 74 49 .0 2 58 9 13

75 77 .10855 -1 2 78 143 .06191 24 83 143 .02902 29 84 21 .0471*4 13 04 90 .30441 10

64 91 .05691 12 84 94 .06678 12 84 96 .03641 13 84 98 .02657 13 04 100 .09089 11

db 116 ,02917 11 84 119 .02718 14 84 120 .02509 14 84 142 .03287 14 05 09 .02520 -1 1

67 22 .04958 16 87 140 .05066 10 88 89 .21164 19 88 145 .02611 28 08 147 .0 4 01 7 24

69 91 .02668 -1 3 89 147 .05937 -1 1 90 119 .04354 -1 2 90 120 .05920 -1 2 90 122 .02661 -1 1

90 130 .05020 -1 2 90 131 .09559 -1 0 95 137 .04540 -1 1 95 140 .05339 -11 97 93 .0 5 99 7 10

97 131 .02857 13 101 10 .07468 12 101 139 .03901 10 104 14 .03244 16 104 16 .02727 15

104 17 .04121 15 105 184 .05567 12 117 136 .02914 -1 1 127 134 .09259 10 128 114 .09125 17

l« ib 155 .03089 23 136 134 .12846 15 137 154 .06404 11 143 184 .03370 -81 144 184 .0 3 20 9 14

145 56 .03332 11 145 183 .06701 10 149 183 .13968 -1 2 150 77 .05858 -11 151 26 .0 2 85 6 16

lt> l 28 .02817 10 151 41 .07525 -1 3 151 42 .09456 -1 1 151 66 .04093 -11 153 2 .05798 15

lb 3 3 .03574 25 153 41 .04626 -1 0 154 69 .02501 -1 0 163 2 .03255 18 163 26 .06593 23

163 27 .03420 12 163 29 .04337 11 163 31 .02543 10 163 32 .03178 27 163 33 .03810 13

1&3 84 .05412 -1 1 163 143 .05603 29 163 146 .07499 -1 8 164 182 .05973 16 165 104 .02763 14

169 182 .13264 -1 1 171 135 .02507 -1 2 171 136 .02577 -1 6 172 26 .03162 18 172 146 .03932 -2 2

161 29 .08321 -8 5 181 33 .26383 -8 5 181 37 .02730 -8 6 181 72 o05543 -0 7 101 73 .03081 -0 7

161 147 .09691 -8 7 161 154 .16374 -8 6 181 155 .04192 -8 7 181 178 .41992 -0 6



R*A*S COEFFICIENT CHANGES (DC.6T , 1 0 *)  IN  YEAR 1969 
(MAX IT .  =6 )

I+N*F*0*R*U*M 1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

ROWtt COL# COEF. S&DC ROW# COLtt COEF. *DC ROWtt COL*f COEF. %DC ROW* COL« c o e f . XDC ROW# COL# COEF. XDC

4 32 .07176 >16 5 1 .46135 12 5 2 .17092 20 5 3 .30833 19 5 26 ,2 8 0 9 3 16

5 30 .02534 17 8 25 .04149 -1 3 12 84 .13994 24 13 12 .02620 -1 0 15 161 ,1 6 50 3 12

17 59 .10592 -1 2 24 182 .02808 13 26 1 .12109 -1 0 30 182 .09170 12 32 27 ,0 3 08 6 10

32 67 .03064 10 32 68 .04368 10 43 140 .05327 10 45 125 .07991 10 55 12 ,03840 -1 0

36 126 .02961 16 59 4 .02609 -1 7 59 5 .04102 -1 6 59 6 .02952 -1 6 59 184 ,0 2 55 9 -1 9

o7 75 .04416 19 67 184 .02650 11 69 152 .03350 10 72 132 .03279 12 72 184 .0 2 78 9 10

75 77 .10855 -1 2 83 12 .02761 -1 4 83 135 .04264 13 83 139 .14261 -1 4 83 143 .02902 -1 4

64 91 .05691 13 84 94 .06678 10 84 96 .03641 11 84 98 .02657 11 84 100 .0 9 08 9 11

tJ4 116 .02917 10 84 120 .02509 10 84 142 .03207 11 85 89 .02520 16 85 129 .1 4 56 7 11

67 9Q .02992 -1 1 87 136 .03122 19 92 33 .02648 10 92 67 .02998 11 92 68 .04711 10

101 139 .03901 -1 4 102 103 .05135 15 102 104 .03336 11 102 137 .04074 10 102 138 .0 2 56 9 18

104 12 .02648 -1 2 108 135 .03443 11 112 139 .04822 -1 2 116 94 .03689 10 117 13 .0 5 27 9 -1 0

1.17 102 .03U32 -1 0 117 136 .02914 14 127 20 .07696 57 127 134 .09259 43 133 132 .0 6 46 3 11

133 140 .05123 13 135 134 .04829 -2 2 135 155 .03089 -3 6 136 20 .20004 -2 1 136 134 .12846 -2 8

143 184 .03370 148 149 183 .13968 11 153 41 .04626 11 153 44 .03438 10 153 105 .02770 10

1&3 112 .02775 10 153 117 .02537 12 163 59 .04251 12 163 75 .03238 11 163 76 .02880 15

163 92 .02361 10 163 95 .02758 10 163 103 .03785 12 163 106 ,03558 11 163 125 .0 4 35 2 . 13

163 138 .02786 14 163 152 .04019 10 165 157 .03777 22 165 184 ,02763 24 171 135 .0 2 50 7 29

171 136 .02577 38 181 29 .08321 -3 9 181 33 .26383 -3 9 181 37 ,02730 -3 5 181 72 .0 5 54 3 -3 7

161

161

73

73

.03061

.03081

-3 7

-3 7

181 147 .09691 -3 7 181 154 .16374 -3 8 181 155 ,04192 -4 1 181 178 .41992 -3 9



R*A*S COEFFICIENT CHANGES (D C .G T .10*) IN  YEAR 1970 
(MAX IT .  =6 )

I*N*F*0*R*U*M  1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

RO«tf COLtt COEF. %DC ROWtt COLtt COEF. xdc ROWtt COLtt COEF. XDC ROWtt COLtt COEF. XDC ROWtt COLtt COEF. *OC

2 10 .15740 14 3 4 .04923 28 3 5 .05704 28 3 6 .05782 25 3 7 .04991 25

3 23 .52727 10 3 37 .10542 26 4 32 .07176 27 4 35 .11129 53 5 3 .30833 -1 3

6 3«* .15338 46 7 25 .13904 24 7 28 .19348 12 7 29 .03826 29 7 32 .32983 13

7 33 .04530 24 8 25 .04149 -2 8 12 84 .13994 33 13 87 .03143 16 14 160 .04616 16

14 178 .09003 10 15 161 .16503 12 26 1 .12109 13 28 25 .02504 20 28 27 .04231 24

aa 29 .09121 25 28 31 .10929 15 32 2 .03945 28 32 26 .08138 29 32 27 .03086 22

32 67 .03064 32 32 68 .04368 26 33 8 .03346 33 38 39 .04475 26 40 37 .03749 -1 4

HI 19 .02726 -2 5 41 42 .21984 -1 2 41 43 .26488 -1 2 41 44 .27755 -1 2 41 45 .0 9 22 7 -1 9

41 46 .03309 -1 9 41 47 .21601 -2 1 41 48 .09485 -1 8 41 50 .03614 -2 2 41 140 .02886 -1 7

42 45 .03366 -1 6 42 46 .03061 -1 5 42 140 .06948 -1 3 47 48 .11349 -1 5 47 50 .04398 -1 9

47 64 .20061 -1 4 48 54 .03346 11 48 58 .06740 11 48 149 .08351 11 50 71 .11247 -1 1

55 12 • 03d40 -1 2 55 48 .03768 11 55 64 .14566 12 57 92 .04356 15 57 183 .18427 15

58 56 .03726 -1 3 58 57 .07298 -1 2 62 68 .09404 11 62 74 .29759 10 62 90 .0 4 81 3 12

6 2 126 .16590 17 62 148 .03327 19 62 150 .04598 19 70 151 .02617 16 70 153 .0 3 01 6 12

73 16 .03201 -1 3 73 22 .04599 -1 0 73 36 .03578 -1 2 73 76 .07757 -1 0 73 129 .1 0 42 9 -1 4

73 149 .02985 -1 0 74 45 .04188 10 74 46 .03909 10 75 76 .20371 -1 7 75 77 .10855 -1 6

78 124 .03835 11 78 143 .06191 15 83 12 .02761 -2 2 83 17 .03131 -1 0 83 135 .04284 -2 0

64 21 .04744 19 84 91 .05691 19 84 94 .06678 18 64 96 .03641 20 84 98 .02657 24

64 100 .09089 15 84 116 .02917 19 84 119 .02718 16 84 120 .02509 19 84 142 .0 3 28 7 20

65 129 .14567 13 86 85 .13103 -1 2 87 90 .02992 -1 5 88 89 .21164 17 88 145 .02611 27

68 147 .04017 30 90 130 .05020 11 92 30 .05207 19 92 67 .02998 22 92 68 .04711 16

95 140 .05339 15 96 94 .02515 -1 0 97 93 .05997 -1 0 97 116 .02700 -1 4 97 123 .02691 -1 2

97 131 .02857 -1 5 98 43 .03889 -1 1 98 46 .03300 -1 7 98 77 .02811 -2 0 99 122 .0 5 58 7 -1 2

100 47 .03428 10 104 14 .03244 10 104 16 .02727 15 104 17 .04121 13 108 135 .0 3 44 3 -1 3



N

R*A*S COEFFICIENT CHANGES (DC.GT.10JS) IN  YEAR 1970 
(MAX IT .  =6 )

I*N*F*0*R*U*M  1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

ROMM COL# COEF. *DC ROW# COL# COEF. *DC ROW# COL#

117 135 .11136 - U 127 20 .07696 13 131 124

133 173 .07881 -21 135 134 .0 4 82 9 53 135 155

151 41 .07525 26 151 42 .09456 22 151 47

153 44 .03438 22 153 46 .03361 12 154 11
loO 48 .02704 14 163 22 .03352 11 163 32

103 44 .02704 27 163 45 .04079 16 163 46

103 50 .03506 11 163 73 .03054 12 163 75

lb  3 82 .02975 10 163 83 .02826 10 163 92

103 95 .02758 16 163 98 .02607 17 163 99

lo 3 104 .0 3 11 5 12 163 105 .03671 1,3 163 106

103 110 .03070 12 163 113 .03182 14 163 115

163 122 .03759 11 163 123 .04018 14 163 124

103 130 .03986 14 163 131 .06454 10 163 132

103 141 .02530 U 163 142 .0 2 74 7 13 163 143

lo 3 148 .04307 10 163 149 .03656 11 163 150

104 19 .04779 15 164 173 .02874 20 165 157

lo 6 180 .03349 31 168 166 .05399 -1 2 .171 136

172 33 .05019 -1 2 172 34 .04022 -5 4 . I 72 146

1*1 37 .02730 971 181 72 .05543 1068 181 73

161 155 .04192 1052 181 178 .41992 900 183 166

COEF. XDC ROW# COL# COEF. %DC ROW# COL# COEF. XDC

.03347 -1 3 133 132 ,06463 -1 8 133 140 ,05123 -1 6

.03069 60 143 184 ,03370 -5 6 151 28 ,0 2 81 7 "1 6

.11615 10 151 48 .04279 13 153 41 ,0 4 62 6 26

.06837 12 154 17 .06992 11 157 184 .02846 17

.03178 -1 1 ~ 163 40 .05509 12 163 43 ,03378 26

.03645 16 163 47 .03022 14 163 48 .0 3 58 3 17

.03238 21 163 76 .02880 11 163 77 .03612 13

.02861 15 163 93 .03279 17 163 94 .04218 11

.02738 16 163 102 ,03225 15 163 103 .03785 15

.03558 11 163 107 ,03661 11 163 109 ,03355 10

.02641 13 163 116 .04795 12 163 118 .0 3 22 5 10

.03748 12 163 125 .04352 11 163 128 .03874 10

.04491 18 163 137 ,02600 11 163 138 .02786 17

.05603 15 163 146 ,07499 25 163 147 ,03288 11

.04035 10 163 173 .09042 12 164 18 .04059 16

.03777 18 165 184 .02763 26 166 154 .02661 20

.02577 13 172 25 .04161 -1 2 172 31 .03840 -1 6

.03932 13 181 29 .08321 931 181 33 ,26383 886

.03061 1059 181 147 ,09691 1048 181 154 .16374 922

.02580 -1 1



I*N*F*0*R*U*M  1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

R*A*S COEFFICIENT CHANGES (D C .G T .10*) IN  YEAR 1971 
(MAX IT .  =6 )

ROtftt COLM COEF. %DC ROW# COL* COEF. *DC ROW# COLW COEF. %DC ROW# COLtt COEF. %DC ROW# COLW COEF. J5DC

2 10 .15740 -1 6 3 4 .04923 -2 7 3 5 .05704 -2 7 3 6 .05782 -2 5 3 7 ,04991 -2 8

3 37 .10542 -2 2 4 32 .07176 -4 3 4 35 .11129 -3 4 5 3 .30833 14 6 34 .1 5 33 8 -3 9

12 84 .13994 -2 0 13 12 .02620 12 13 87 .03143 -1 2 15 161 , 16503 16 16 50 .03300 - U

16 71 .07118 -1 2 16 79 .07399 -1 1 16 81 .10661 -1 0 23 25 .02974 -1 7 23 182 .0 8 59 3 -1 3

26 3 .06231 10 35 38 .28682 -1 0 35 40 .28629 -1 0 35 45 .05438 -1 7 35 73 .0 5 11 3 -1 5

35 76 .02686 -1 1 35 77 .03178 -1 3 35 144 .05768 -1 5 35 150 .02512 -1 3 37 8 .0 4 93 2 -1 2

37 45 .02663 -1 4 37 72 .12083 -1 1 37 77 .10127 -1 1 37 99 .03096 -1 8 38 39 .04475 16

40 37 .03749 27 40 77 .03788 18 42 44 .05093 10 42 45 .03366 11 50 71 .1 1 24 7 13

51 29 .06020 -1 0 53 184 .03296 -1 1 55 12 .03840 20 55 35 .02700 13 57 92 .0 4 35 6 -1 4

64 35 .03651 -1 5 64 37 .06261 -2 0 67 75 .04416 23 67 184 .02650 25 72 139 .0 6 85 3 11

72 184 .02789 18 73 22 .0 4 59 9 15 73 36 .03578 18 73 76 .07757 15 73 129 .1 0 42 9 14

73 149 .02985 12 74 40 .02923 12 74 49 .02589 13 78 25 .03344 14 78 30 .0 3 61 6 13

78 31 .05639 10 78 124 .03835 12 78 128 .03346 13 78 143 .06191 14 83 12 .02761 40

83 17 .03131 11 83 18 .03244 15 83 22 .10192 20 83 44 .09276 11 83 94 .0 9 69 9 14

33 96 .20953 12 83 98 .11110 10 83 100 .13535 20 83 101 .10764 12 83 104 .1 7 47 5 10

63 105 .12596 12 83 106 .07855 18 83 107 .11805 17 83 108 .08400 19 83 109 .0 9 78 3 22

b3 110 .08621 13 83 .18705 11 . 83 112 .17692 13 83 113 .08197 13 83 115 .03011 14

63 117 .09174 16 83 119 .07986 15 . 83 120 .10639 14 83 122 .04814 13 83 123 .08671 10

63 124 .06481 12 83 130 .05236 14 83 131 .02943 12 83 135 .04284 70 83 137 .0 6 06 6 12

63 143 .02902 13 83 144 .06065 15 83 148 .03312 14 83 150 .04061 18 84 21 .0 4 74 4 -4 0

64 90 .30441 -1 8 84 91 .05691 -2 7 84 94 .06678 -3 0 84 96 ,03641 -3 1 84 98 .02657 -3 3

64 100 .09089 -2 7 84 116 .02917 -3 3 84 U 9 .02718 -2 9 84 120 .02509 -3 0 84 142 .0 3 28 7 -2 9

65 129 .14567 -1 2 86 85 .13103 26 86 91 .11051 22 87 22 .04958 18 87 90 .02992 31

67 91 .08463 16 87 136 .03122 36 68 145 .02611 - U 88 147 .04017 -1 4 89 147 .0 5 93 7 -1 3



R*A*S COEFFICIENT CHANGES (O C .G T .IO *) IN  YEAR 1971 
(MAX IT .  =6 )

I*N*F*0*R*U*M  1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

ROMtt COLtt c o e f . %DC ROW# COLN COEF. %DC ROW# COLW COEF. %DC ROW!* COLN COEF. XOC ROWtt COLtt COEF. XOC

90 119 .04354 -1 2 90 120 .05920 -1 2 90 122 .02661 -1 3 90 130 •05020 -1 2 90 131 ,0 9 5 5 9 -1 4

94 140 .06131 -1 4 97 93 .05997 26 97 116 .02700 33 97 123 .02691 34 97 131 ,0 2 85 7 37

97 132 .02777 29 97 133 .07052 12 98 43 .03889 27 98 46 .03300 24 98 77 .02811 34

101 10 .07468 10 102 103 .05135 19 102 104 .03336 21 102 137 .04074 23 102 138 .0 2 56 9 13

104 12 .02648 35 108 91 .03436 -1 5 108 102 .02764 -2 2 108 104 ,03306 -2 0 108 106 ,06841 -1 5

10a 107 .07510 -1 5 108 117 .03026 -1 6 108 135 ,03443 22 116 94 .03689 17 117 102 .03032 -1 3

117 103 .03152 -1 2 117 135 .11136 36 117 136 .02914 11 120 110 .04781 10 121 106 •05201 11

121 107 .02932 10 123 140 *05860 13 128 22 ,02677 17 128 127 .14551 12 128 141 .04001 13

131 124 .03347 26 133 132 .06463 41 133 140 .05123 47 133 173 .07881 39 135 134 ,0 4 82 9 -6 1

1^5 155 .03089 -6 8 136 20 .20004 -2 0 136 134 .12846 -2 0 137 154 .06404 -3 1 142 94 .0 3 61 7 10

145 58 .03332 14 145 183 .06701 15 150 77 .05858 -1 0 150 184 .03609 -1 0 153 3 .03574 23

1&3 4 .04056 12 153 5 .03257 12 153 7 .11591 10 153 8 .09164 10 153 51 .0 2 66 3 18

153 68 .03079 10 153 74 .03544 12 153 81 .04219 11 153 82 .02527 11 153 90 ,02631 28

153 117 .02537 11 153 126 .04889 10 154 14 .03585 10 154 17 .06992 11 163 10 ,02951 12

163 35 .02601 18 163 36 .05799 .1 0 163 37 .05519 11 163 39. .03455 14 163 84 ,0 5 41 2 41

163 90 .03413 19 165 157 .03777 -1 0 165 184 .02763 -1 1 168 10 .03342 12 171 135 ,0 2 50 7 44

171 136 .02577 17 171 178 .13559 -1 2 172 33 .05019 -1 1 172 34 .04022 158 172 125 ,04501 -1 0

172 146 .03932 -1 3 181 29 .08321 185 181 33 .26383 174 181 37 .02730 228 181 72 ,0 5 54 3 202

l b l 73 .03081 198 181 147 .09691 192 181 154 .16374 190 181 155 .04192 215 181 178 ,41992 168

lt>2 17fl .03034  -1 1



R*A*S COEFFICIENT CHANGES (DC.GT.10SS) IN . YEAR 1964 
(FULL R+A*S)

I*N*F*0*R*U*M  1963-1971 R*A»S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

ROW# C0L« COEF. *0C ROW# COLW COEF. %DC ROW# COL« COEF. %DC ROW# COL# COEF. *DC ROW# COL# COEF. *OC

2 10 .15740 -1 1 3 4 .04923 -1 7 3 5 .05704 -1 3 3 6 .05702 -1 4 3 7 .04991 -1 5

3 37 .10542 -1 2 4 32 .07176 -1 6 4 35 .11129 -1 1 5 2 .17092 -1 2 5 30 .02534 -1 4

6 3** .15338 22 7 25 .13904 13 7 28 .19348 16 7 29 .03826 13 7 32 .3 2 90 3 11

7 33 .04530 12 10 2 .11003 22 10 4 .12902 13 10 5 .02955 18 10 7 .0 3 82 6 15

10 8 .06200 18 13 87 .03143 12 23 25 .02974 -1 3 23 182 .08593 -1 1 33 8 .03346 -2 2

48 54 .03346 12 54 56 .09071 -1 1 59 5 .04102 10 70 151 .02617 -1 1 70 153 .03016 -1 2

a3 13B .25766 11 85 89 .02520 11 87 21 .04211 -1 4 87 22 .04958 -1 2 87 90 .02992 -1 9

67 91 . 08i+63 -1 5 87 95 .06666 -1 5 87 97 .02823 -1 6 87 101 .04201 -1 6 87 132 .0 6 55 6 -1 5

#7 136 .03122 -1 3 87 140 .05066 -1 7 101 10 .07468 16 104 12 .02648 -1 7 104 14 .03244 -1 1

104 16 .02727 -1 3 104 17 .04121 -1 2 117 135 .11136 -1 1 123 140 .05880 14 127 20 .07696 30

127 134 .09259 32 128 114 .09125 31 128 141 .04001 12 131 124 .03347 25 135 134. .04829 41

l« i5 155 .03009 32 137 154 .06404 -4 7 144 184 .03209 11 153 3 .03574 16 163 26 .06593 12

lt>3 138 .02766 10 163 141 .02530 19 164 173 .02874 12 164 182 .05973 16 166 154 .02661 16

171 5 .04366 12 171 136 .02577 13 172 26 .03162 11 172 34 .04022 -2 7 181 29 .08321 21

1*1 33 .26383 21 181 37 .02730 27 181 72 .05543 21 181 73 .03081 21 181 147 .09691 13

101 154 .16374 45 181 155 .04192 16 181 178 .41992 14



R*A*S COEFFICIENT CHANGES (D C .G T .10*) IN  YEAR 1965 
(FULL R*A*S)

I*N*F*0*R*U*M  1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

ROWtt COL# COEF. *DC ROW# COLtt COEF. %DC ROW# C0L« COEF. SSDC ROWH COL# COEF. %oc ROW** COL» COEF. «DC

2 10 .15740 -2 1 3 4 .04923 -3 9 3 5 .05704 -3 8 3 6 .05782 -3 7 3 7 .04991 -3 8

3 23 .52727 -1 2 3 37 .10542 -4 2 4 32 .07176 42 4 35 .11129 18 5 1 .4 6 13 5 -1 2

5 2 .17092 -1 8 5 26 .28093 -1 8 5 30 .02534 -2 2 6 34 .15338 -2 1 10 2 .1 1 00 3 10

11 88 .03027 -1 1 23 25 .02974 -2 6 23 182 .08593 -1 4 26 3 .06231 12 26 27 .1 7 69 8 -1 0

26 29 .02908 -1 2 28 25 .02504 -1 3 28 29 .09121 -1 0 28 31 .10929 -1 1 30 182 .09170 -1 1

35 37 .06902 10 45 140 .04193 28 49 26 .02592 18 49 27 .02824 13 51 10 .0 4 91 5 11

t>l 24 .03477 11 60 4 .02691 10 65 36 .13602 13 65 37 .10640 23 65 38 .0 8 77 9 12

78 30 .03616 10 83 143 .02902 10 84 21 .04744 -1 1 85 89 .02520 10 85 129 .1 4 56 7 11

87 140 .05066 13 88 147 .04017 16 102 138 .02569 -1 2 104 12 .02648 30 104 14 .03244 31

104 16 .02727 30 104 17 .04121 28 127 134 .09259 12 128 21 .07981 24 128 22 .02677 35

128 118 .10272 22 128 125 .29274 18 128 127 .14551 16 128 131 .03050 32 128 141 .04001 25

128 170 .03552 33 131 124 .03347 -3 2 136 134 .12846 14 137 154 ,06404 50 143 184 .03370 -7 6

151 26 .02356 10 151 85 .02701 -1 3 151 86 .04093 -1 1 153 2 .05798 13 153 3 .0 3 57 4 36

163 2 .03255 12 163 26 .06593 12 163 35 .02601 -1 4 163 36 .05799 -1 0 163 38 .0 2 82 5 -1 1

163 85 .13440 -1 1 163 118 .03225 -1 4 163 125 .04352 -1 7 163 138 .02786 -1 0 163 141 .0 2 53 0 -1 3

164 18 .04059 -1 2 164 19 .0 4 77 9 -1 1 164 173 .02874 -1 2 166 154 .02661 -11 168 10 .03342 13

171 5 .04366 11 172 26 .03162 15 172 34 .04022 64 172 125 .04501 -1 5 181 29 ,08321 20

181 33 .26363 15 181 37 .02730 11 • 181 147 .09691 16 182 169 .02974 13 182 171 .03631 13

152 174 .02685  14



R*A*S COEFFICIENT CHANGES (O C.GT.lO X) IN  YEAR 1966 
(FULL R*A*S)

I*N*F*0*R*U*M  1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

ROW# COL# COEF. *OC ROW# COL# COEF. 3SDC ROW# COL# COEF. %DC ROW# COL# COEF. *DC ROW# COL# COEF, XDC

2 10 .15740 13 3 4 .0 4 92 3 35 3 5 .05704 37 3 6 ,05782 35 3 7 ,04991 39

3 23 .52727 12 3 37 .10542 37 4 32 .07176 -2 3 4 35 .11129 -2 1 5 1 ,4 6 13 5 12

5 2 .17092 20 5 26 .28093 20 5 30 .02534 34 8 25 .04149 12 10 5 .0 2 95 5 10

10 7 .03326 11 10 8 .06200 12 13 12 .02620 -1 8 13 65 .10851 -1 2 13 87 ,0 3 14 3 -1 6

23 25 .02974 12 23 182 .08593 16 26 3 .06231 -11 26 29 ,02908 10 28 25 ,0 2 50 4 10

33 8 .03346 -1 1 38 39 .04475 12 54 56 .09071 -1 2 64 37 ,06261 -1 6 65 35 ,0 5 27 4 13

67 75 .041+16 -1 3 67 184 .02650 -1 4 74 147 .02577 14 78 143 ,06191 -1 0 83 143 ,02902 -1 1

84 91 .05691 17 84 94 .06678 12 84 96 .03641 15 84 98 ,02657 15 84 100 ,0 9 08 9 11

64 116 .02917 13 84 119 .02718 12 84 120 .02509 12 64 142 ,03287 12 87 90 .02992 -1 2

68 145 .02611 -1 2 89 147 .05937 12 90 119 .04354 12 90 120 ,05920 12 90 122 .02661 14

90 130 .05020 13 90 131 .09559 11 95 140 .05339 12 100 47 .03428 12 100 94 ,0 4 29 5 10

100 113 .02705 12 100 116 .03409 11 100 137 .03625 12 102 103 .05135 12 104 12 ,0 2 64 8 -1 7

104 14 .03244 -1 6 104 16 .02727 -1 8 104 17 .04121 -1 7 123 140 ,05880 -2 6 127 20 ,07696 -1 0

1 *8 114 .09125 17 128 141 .04001 12 137 154 .06404 -2 6 143 184 .03370 277 151 26 .02856 -1 4

151 66 .04093 13 153 2 .05798 -1 0 153 3 .03574 -2 0 163 85 .13440 12 163 38 .05422 17

163 147 .03288 11 163 152 .04019 12 164 . 173 .02874 10 164 182 .05973 19 166 154 .02661 13

160 184 .02678 -1 2 181 29 .08321 -2 7 181 33 .26383 -2 5 181 37 .02730 -2 9 181 72 .05543 -2 5

161 73 .03081 -2 6 181 147 .09691 -2 1 181 154 .16374 -2 2 181 155 ,04192 -2 3 181 178 ,41992 -2 3

161 73 .03081  -2 6



I*N*F»0*R*U*M 1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

R*A*S COEFFICIENT CHANGES (D C .G T.10*) IN  YEAR 1967 
(FULL R*A*S)

RONtl COLtt COEF. %DC ROW# COL# COEF. *DC ROWtt COL# COEF. XDC ROWtt COLtt c o e f . XDC ROWtt COLtt COEF. XDC

3 37 .10542 10 4 32 .07176 -1 4 5 2 .17092 -1 2 5 30 .02534 -1 0 7 33 .04530 10

8 25 .04149 -1 5 a 41 .15821 -1 2 10 2 .11003 23 10 4 .12902 13 10 5 .0 2 95 5 18

10 7 .03326 16 10 8 .06200 17 11 00 .03027 -1 0 13 12 .02620 38 13 85 •10851 39

13 87 .03143 15 13 08 .12951 13 33 0 .03346 -1 6 35 36 .20682 -1 0 35 45 .05436 -1 5

35 73 .05113 -1 4 35 76 .02606 -1 6 35 77 .03178 -1 2 35 144 .05760 -1 4 35 150 .02512 -1 5

37 8 .04932 -1 7 37 45 .02663 -1 3 37 99 .03096 -1 1 38 39 . 0^475 38 41 140 .02866 -1 0

43 50 .04530 10 43 149 .02530 10 45 125 .07991 16 49 184 .06520 -1 3 50 71 .11247 10

S3 184 .03296 24 54 56 .09071 11 55 12 .03840 10 55 13 .02520 -11 55 35 .02700 18

bb 126 .02961 13 60 4 .02691 22 61 63 .03204 -1 0 62 68 .09404 -1 5 62 74 .29759 -1 0

62 126 .16590 -1 9 62 148 .03327 -1 9 62 150 .04598 -1 7 65 35 .05274 -11 65 36 •13602 -1 3

o5 37 .10640 -1 5 65 38 .0 0 77 9 -1 0 67 184 .02650 -1 1 70 151 .02617 13 70 154 .12066 15

72 139 .06853 14 73 36 .03570 19 74 40 .02923 22 74 45 .O'HOS 11 74 49 •02589 15

74 67 .04362 12 74 77 .04600 15 74 144 .02740 12 70 143 .06191 -1 6 81 82 .02525 12

63 22 .10192 -1 2 63 102 .10904 -1 1 83 103 .14766 -1 2 63 117 .09174 -1 4 83 135 .04284 -2 1

63 143 .02902 -2 0 04 21 .04744 -1 6 64 90 .30441 -1 0 64 91 .05691 -2 6 84 94 .06678 -2 0

64 96 .03641 -1 9 04 98 .02657 -2 0 64 100 .09089 -1 8 04 116 .02917 -2 3 84 119 .02718 -2 2

64 120 .02509 -2 0 84 142 .03207 -2 2 85 89 .02520 -2 3 85 129 .14567 -1 8 86 91 .11051 -2 1

67 21 .04211 20 87 90 .02992 20 87 95 .06666 13 67 97 .02823 14 87 101 .04201 12

69 147 .05937 10 90 130 .05020 -1 2 98 77 .02011 13 102 103 .05135 13 102 104 •03336 23

102 137 .04074 17 102 138 .02569 24 104 16 .02727 -1 1 105 164 .05567 11 108 135 .03443 -1 6

116 94 .03689 19 117 13 .05279 36 117 91 .08699 48 117 102 .03032 43 117 103 .03152 41

117 135 .11136 27 117 136 .02914 34 123 140 .05680 36 126 21 .07981 -11 128 22 •02677 -2 4

1*8 114 .09125 -2 7 12A 118 .10272 -1 4 120 125 .29274 -1 0 128 127 . l* * 5 5 l -1 4 128 131 •03050 -1 7

U Q 141 .04001 -2 1 128 170 .03552 -1 0 135 134 .04029 14 135 155 .03009 22 136 20 .20004 11



R*A*S COEFFICIENT CHANGES (QC.GT.IOX) IN  TEAR 1967 
(FULL R*A*S)

I*N*F*0*R*U*M  1963-1971 RfA*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

ROwM COLB COEF. SfcDC ROW# COL# COEF. fcDC ROW# COL# COEF. XDC ROW# COL# COEF. %DC ROW# COL# COEF, XDC

136 134 .12346 12 137 154 .06404 95 142 94 .03617 12 143 184 .03370 175 144 184 .0 3 20 9 -1 6

145 56 .03332 12 150 77 .05858 10 151 13 .03895 -1 7 151 86 .04093 -1 9 153 29 .0 2 95 4 10

153 41 .04626 10 153 74 .03544 14 153 90 .02631 18 154 11 .08837 -1 3 154 14 .0 3 58 5 -1 4

1^4 17 .06992 -1 4 154 69 .02501 -1 2 163 26 .06593 12 163 29 .04337 10 163 33 .0 3 81 0 13

l* S 35 .02601 20 163 36 .05799 18 163 37 .05519 15 163 38 .02825 11 163 39 .0 3 45 5 14

163 40 .05509 15 163 74 .03348 14 163 84 .05412 27 163 85 .13440 13 163 90 .0 3 41 3 18

lb 3 125 .04352 10 163 143 .05603 -1 5 164 18 .04059 13 164 19 .04779 13 164 173 ,02874 11

164 182 .05973 18 168 13 .05870 -1 2 171 52 .03919 10 171 135 .02507 -11 171 178 .1 3 55 9 15

172 34 .04022 17 181 29 .08321 -5 3 181 -33 .26383 -5 2 181 37 .02730 -51 181 72 .0 5 54 3 -5 2

101 73 .03081 -5 5 181 147 .09691 -5 7 181 154 .16374 -5 6 181 155 .04192 -61 181 178 .41992 -5 3

lt t2  178 *03034 13
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I*N*F*0*R*U*M  1963-1971 R*A*S RO# AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

R*A*S COEFFICIENT CHANGES (D C .G T.10*) IN  YEAR 1968 
(FULL R*A*S)

ROW# COL# COEF. %DC ROW# COLD COEF. %DC ROW* COL# COEF. %DC ROW# COL# COEF. XDC ROW# COL# COEF, KDC

2 10 .15740 -1 5 3 4 .04923 -1 8 3 5 .05704 -1 9 3 6 ,05782 -1 8 3 7 ,04991 -1 9

3 37 .10542 -2 2 4 32 .07176 -3 5 4 35 .11129 -4 2 5 1 ,46135 -2 0 5 2 ,17092 -2 8

5 3 .30833 -2 1 5 26 .28093 -2 6 5 30 .02534 -3 5 8 25 ,04149 43 8 41 ,15821 27

10 a .06200 -1 1 12 84 .13994 12 13 12 .02620 -1 0 23 25 ,02974 -1 4 24 182 •02808 -1 6

32 27 .03086 -1 0 32 67 .03064 -1 7 32 68 .04368 -1 6 33 8 ,03346 -2 0 42 45 ,0 3 36 6 11

42 46 .03061 12 42 140 .06948 16 45 140 .04193 -1 0 49 26 ,02592 16 54 56 •09071 -1 2

55 12 .03840 -1 2 65 35 .05274 25 65 36 .13602 19 65 37 ,10640 23 65 38 •08779 21

67 184 .02650 14 78 143 .06191 24 83 143 .02902 26 84 21 ,04744 20 84 90 ,30441 11

64 91 .05691 17 84 94 .06678 16 84 96 .03641 16 84 98 ,02657 17 84 100 ,0 9 08 9 13

84 116 .02917 16 84 119 .02718 17 84 120 .02509 18 84 142 ,03287 18 85 89 .02520 -2 0

65 129 .14567 -1 0 87 22 .04958 13 88 89 .21164 18 88 145 ,02611 26 88 147 .0 4 01 7 25

89 91 .02668 -1 2 89 147 .05937 -1 2 90 119 .04354 -1 2 90 120 ,05920 -1 1 90 122 •02661 -1 0

90 130 .05020 -1 0 92 33 .02648 11 . 95 137 .04540 -1 1 101 10 ,07468 11 101 139 .03901 12

104 14 .03244 17 104 16 .02727 16 104 17 .04121 15 105 184 , 05567 10 112 139 ,04822 12

117 103 .03152 -1 0 117 135 .1 1 13 6 -1 0 117 136 .02914 -1 0 135 155 ,03089 19 137 154 .06404 13

143 184 .03370 -3 0 144 184 ,0 3 2 0 9 14 149 183 .13968 -1 2 151 26 .02856 11 151 41 .0 7 52 5 -1 3

l b l 42 .09456 -1 0 153 2 .05798 12 153 3 .03574 23 153 41 ,04626 -1 1 163 2 .0 3 25 5 16

163 26 .06593 18 163 32 .03178 13 ' 163 84 .05412 -1 3 163 143 ,05603 26 163 146 ,0 7 49 9 -1 3

164 182 .05973 13 165 184 .02763 13 169 182 .13264 -1 1 171 135 ,02507 -1 0 171 136 ,0 2 57 7 -1 0

172 26 .03162 14 172 146 .03932 -1 6 181 29 .08321 -8 5 181 33 ,26383 -8 5 181 37 .02730 -8 6

181 72 .05543 -8 6 181 73 .03081 -8 6 181 147 .09691 -8 6 161 154 ,16374 -8 6 181 155 .04192 -8 7

l b l  178 .41992  -8 5



R*A*S COEFFICIENT CHANGES (D C .G T .IO *) IN  YEAR 1969 
(FULL R*A*S)

I*N*F*0*R*U*M  1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

ROW# COL# COEF. XDC ROW# COLtt COEF. XDC ROWtt COL# COEF. XDC ROWtt COL# COEF. XDC ROW# COL# COEF* XDC

4 32 .07176 -1 2 4 35 .11129 -1 0 5 1 .46135 12 5 2 .17092 20 5 3 .3 0 83 3 18

5 26 .28093 17 5 30 .02534 21 6 34 .15338 12 11 83 .05219 -1 1 12 84 ,1 3 99 4 12

43 12 • 02o20 -1 7 13 85 .10851 -1 1 17 59 .10592 -1 0 24 182 .02808 16 26 1 .1 2 10 9 -1 0

43 140 .05327 10 45 125 .07991 11 56 126 .02901 18 59 4 ,02609 -1 6 59 5 .04102 -1 6

59 6 .02952 -1 5 59 184 .02559 -1 8 67 75 .04416 16 67 184 .02650 12 72 132 .0 3 27 9 10

72 184 .02789 11 83 138 .25766 12 83 139 .14261 -1 1 83 143 .02902 -1 2 87 136 .03122 -1 1

69 91 .02668 10 101 139 .03901 -1 2 102 103 .05135 11 102 138 ,02569 23 112 139 .04822 -1 3

117 136 .02914 -1 2 120 138 .04117 11 127 20 .07696 25 127 134 .09259 33 128 114 .0 9 12 5 10

131 124 .03347 19 133 132 *06463 12 133 140 .05123 14 133 173 ,07881 10 135 134 .0 4 82 9 -2 9

135 155 .03089 -2 7 137 154 .06404 21 143 184 .03370 145 149 183 ,13968 12 151 86 ,04093 13

153 126 .04689 10 163 59 .04251 11 163 76 .02880 11 163 88 ,05422 14 163 103 ,03785 11

163 125 .04352 11 163 138 .02786 23 163 152 .04019 10 165 157 ,03777 22 165 184 ,0 2 76 3 24

171 135 .02507 18 172 34 .04022 -1 1 181 29 .08321 -3 8 181 33 ,26383 -3 7 181 37 ,02730 -3 5

1U1 72 .05543 -3 7 181 73 .03081 -3 8 181 147 .09691 -3 8 181 154 ,16374 -4 0 181 155 ,04192 -4 4

101 178 ,4 1 99 2  -3 9



I*N*F*0*R*U*M  1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAtot

R*A*S COEFFICIENT CHANGES (DC.GT.105i) IN  YEAR 1970 
(FULL R*A*S)

ROW# COL# COEF. *DC ROW# COL# COEF. *DC ROW# COL# COEF. %QC ROW# COL# c o e f . %DC ROW# COL# COEF, XDC

2 10 .15740 15 3 4 .04923 32 3 5 .05704 32 3 6 .05782 27 3 7 .04991 30

3 37 .10542 23 4 32 .07176 36 4 35 .11129 40 5 3 .30833 -1 4 6 34 .1 5 33 8 43

7 25 .13904 12 7 28 .19348 10 7 29 .03826 16 7 33 .04530 10 8 41 .15821 15

12 84 .13994 22 13 12 .02620 -1 0 13 87 .03143 10 14 160 .04816 17 14 178 .09003 10

23 25 .02974 16 26 1 .12109 12 30 182 .09170 -1 2 32 2 .0 ^9 4 5 12 32 26 .0 8 13 8 15

32 27 .03086 10 32 67 .03064 17 32 68 .04368 14 33 8 .03346 32 35 45 .05438 17

35 73 .05113 14 35 77 .03178 10 35 144 .05768 12 35 150 .02512 12 37 45 .02663 10

37 99 .03096 11 38 39 .04475 33 41 19 .02726 -1 0 42 45 .03366 -1 3 42 46 .03061 -1 2

47 48 .11349 -1 0 47 50 .04398 -1 2 50 71 .11247 -1 0 53 184 .03296 -1 9 57 183 .18427 11

58 56 .03726 -1 1 62 126 .16590 11 73 36 .03578 -1 0 73 76 .07757 -1 0 74 147 .0 2 57 7 10

76 143 .06191 11 83 12 .02761 -1 2 83 135 .04264 -1 7 85 129 .14567 12 87 21 .04211 -1 7

67 22 .04958 -1 3 87 90 .02992 -1 2 87 136 .03122 -1 8 88 89 .21164 16 88 145 .02611 24

68 147 .04017 27 92 30 .05207 10 92 67 .02998 11 95 140 .05339 12 98 46 .03300 -1 0

98 77 .02811 -1 5 100 113 .02705 10 i0 4 14 .03244 10 104 16 .02727 14 104 17 .04121 13

108 91 .03436 10 108 102 .02764 11 117 13 .05279 10 117 91 .08699 11 117 102 .03032 12

117 103 .03152 12 128 131 .03050 10 128 141 .04001 10 131 124 .03347 -1 4 135 134 .04829 33

135 155 .03089 48 137 154 • 06404 -1 6 143 184 .03370 -5 8 150 184 .03609 17 151 42 .09456 15

1&1 48 .04279 10 151 86 .04093 10 153 44 .03438 14 157 184 .02846 15 160 48 .02704 10

103 43 .03378 18 163 44 .02704 19 163 45 .04079 12 163 46 .03645 13 163 47 .0 3 02 2 12

lo 3 48 .03583 14 163 49 .02949 12 163 50 .03506 12 163 57 .03994 14 163 59 .04251 10

163 60 .04625 11 163 62 .03059 11 163 63 .04426 11 163 66 .02882 10 163 67 .03128 11

1<>3 71 .08122 11 163 73 .03054 10 163 82 .02975 10 163 83 .02826 11 163 92 .02861 14

103 93 .0 3 27 9 13 163 94 .04218 10 163 95 .02758 15 163 98 .02607 14 163 99 .02738 13

163 100 .02886 10 163 102 .03225 13 163 103 .03785 13 163 104 .03115 10 163 105 .03671 12



R*A*S COEFFICIENT CHANGES (D C .G T .10*) IN YEAR 1970 
(FULL R*A*S)

I*N*F*0*R*U*M  1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

RONN COL# c o e f . *DC ROW# COL# COEF. XDC ROW# COL# COEF. XDC ROW# COL# COEF. XDC ROW# COL# COEF. XDC

163 106 .03558 10 163 107 .03661 11 163 109 .03355 10 163 110 .03070 11 163 113 .03182 13

lt>3 115 .02641 12 163 116 .04795 11 163 119 .02725 11 163 122 .03759 12 163 123 .0 4 01 8 13

163 124 .03748 12 163 126 .02880 13 163 130 .03986 13 163 131 .06454 10 163 132 .04491 13

lo 3 137 .02600 12 163 138 .02786 14 163 139 .06149 11 163 141 .02530 10 163 142 .0 2 7 4 7 12

103 143 . 05o03 18 163 146 .07499 33 163 147 .03288 14 163 149 .03656 12 164 18 .0 4 05 9 15

lo 4 19 .04779 14 164 173 .02874 16 165 157 .03777 18 165 184 .02763 22 166 154 .02661 28

166 180 .03349 32 168 166 .05399 -1 2 172 33 .05019 -1 0 172 34 .04022 -6 7 172 146 .03932 18

l d l 29 .06321 966 181 33 .26383 911 181 37 .02730 903 181 72 .05543 995 181 73 .03081 1001

l t i l 147 .09691 1040 181 154 .16374 973 181 155 .04192 997 181 178 .41992 890 183 166 .02580 -1 0

1B1 147 .09691  1040



I*N*F*0*R*U*M  1963-1971 R»A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

R*A*S COEFFICIENT CHANGES (DC.GT.10%) IN YEAR 1971 
(FULL R*A*S t

RO«» COL# COEF. *DC ROW# COL# COEF. *DC ROW# COL# COEF. *DC ROW# COL# c o e f . *DC ROW# COL# COEF, KDC

2 10 .15740 -1 3 3 4 .04923 -2 5 3 5 .05704 -2 5 3 6 .05782 -2 1 3 7 ,04991 -2 5

3 37 .10542 -2 3 4 32 .07176 -2 8 4 35 .11129 -3 0 5 3 ,30833 13 6 34 ,1 5 33 8 -3 6

7 29 .03826 -1 4 7 33 .04530 -1 7 16 50 .03300 -1 2 16 71 .07118 -1 2 16 79 ,0 7 39 9 -1 1

16 81 .10661 -1 0 16 82 .05905 -1 0 23 25 .02974 -1 1 24 182 ,02808 10 30 182 .09170 10

37 45 .02663 -1 0 37 72 .12083 -11 37 77 .10127

0H1 37 99 ,03096 -1 0 38 39 .04475 16

45 125 .07991 -1 2 50 71 .11247 10 64 3? .06261 -1 0 65 35 ,05274 12 65 37 .10640 11

67 75 .04416 18 67 184 .02650 29 73 22 .04599 12 83 21 ,02987 -1 7 83 135 •04284 47

64 21 .04744 -3 1 84 91 .05691 -1 5 84 94 .06678 -1 4 84 96 ,03641 -1 6 84 98 .0 2 65 7 -1 7

64 100 .09089 -1 3 84 116 .02917 -1 6 84 119 .02718 -1 5 84 120 ,02509 -1 5 84 142 •03287 -1 5

66 85 .13103 26 86 91 .11051 33 87 21 .04211 -1 7 87 136 ,03122 17 88 145 .02611 -1 0

68 147 .04017 -1 2 89 147 .05937 -1 3 90 119 .04354 -1 1 90 120 ,05920 -1 0 90 122 .02661 -1 2

90 131 .09559 -1 2 94 140 .06131 -1 2 102 103 .05135 13 102 104 ,03336 13 102 137 .0 4 07 4 13

102 138 ..02569 10 104 12 .02648 18 108 91 .03436 -2 3 108 102 .02764 -2 4 108 104 .0 3 30 6 -2 4

108 106 .06841 -1 9 108 107 .07510 -1 9 108 117 .03026 -2 0 108 135 ,03443 10 117 13 .0 5 27 9 -1 3

117 91 .08699 -1 1 117 102 .03032 -1 3 117 103 .03152 -1 3 117 135 ,11136 27 123 140 •05880 15

126 22 .02677 23 128 118 .10272 10 128 127 .14551 12 128 131 ,03050 13 128 141 .04001 13

131 124 .03347 10 135 134 .04829 -5 5 135 155 .03089 -6 0 136 20 ,20004 -1 0 137 154 .06404 -3 2

143 184 .03370 14 145 58 .03332 12 145 183 .06701 11 153 3 .03574 18 153 25 .0 3 04 3 12

153 90 .02631 18 153 94 .03206 12 153 105 .02770 10 153 112 .02775 10 153 117 .0 2 53 7 15

1W 139 .05911 10 163 22 .03352 10 163 84 .05412 16 163 90 .03413 10 163 146 •07499 -1 0

165 157 .03777 -1 1 168 10 .03342 11 168 109 .02984 11 171 135 .02507 43 171 136 •02577 14

171 178 .13559 -1 3 172 34 .04022 230 172 146 .03932 -1 3 181 29 .08321 190 181 33 •26383 179

161 37 .02730 207 181 72 .05543 195 181 73 .03081 193 181 147 ,09691 190 181 154 •16374 189

161 155 .04192 225 181 178 .41992 168 182 178 .03034 -1 1



I♦N*F*0*R*U*M 1963-1971 FUA*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA OATE 103173 PAGE

R*A*S COEFFICIENT CHANGES (D C .G T.IO s ) IN  YEAR 1964 
(PRICE AOJ.)

RO*B COL# c o e f . *DC ROW# COL# COEF. *DC ROW# COL# COEF. %DC ROW# COL# COEF. *OC ROW# COL# COEF, XDC

2 10 .15740 -1 6 3 4 .04923 -2 5 3 5 .05704 -2 0 3 6 ,05782 -2 1 3 7 .04991 -2 3

3 37 .10542 -1 7 4 32 .0 7 17 6 -2 2 4 35 .11129 -1 3 5 1 ,46135 -1 0 5 2 ,17092 -2 0

5 26 .28093 -1 5 5 30 .02534 -2 4 6 34 .15338 21 7 25 .13904 19 7 28 ,19348 29

7 29 .03326 22 7 32 .32983 15 7 33 .04530 20 10 2 .11003 42 10 4 ,12902 27

10 5 .02955 36 10 7 .03826 30 10 8 .06200 29 13 8.7 ,03143 16 23 25 ,02974 -1 9

23 182 .08593 -1 5 26 3 .06231 10 26 29 .02908 -11 28 25 ,02504 -1 9 28 27 ,04231 -1 2

28 29 .09121 -1 8 28 31 .10929 -1 6 32 26 .08138 12 33 8 ,03346 -2 0 48 53 .11991 10

48 54 .03346 16 48 56 .21178 14 49 26 .02592 12 53 184 ,03296 -2 4 54 56 .09071 -1 1

55 35 .02700 10 59 5 .04102 13 59 6 .02952 12 70 151 .02617 -1 6 70 153 .03016 -1 7

83 138 .25766 12 84 21 .04744 14 85 89 .02520 20 85 129 ,14567 16 87 21 .04211 -1 2

87 22 .04958 -1 1 87 90 .02992 -1 9 87 91 .08463 -1 6 87 95 ,06666 -1 4 87 97 .02823 -1 5

87 101 .04201 -1 5 87 132 .06556 -1 4 87 136 .03122 “ 11 87 140 ,05066 -1 6 90 120 .05920 10

90 122 .02661 10 97 132 .02777 10 101 10 .07468 23 104 12 ,02648 -1 8 104 14 .03244 -1 0

104 16 .02727 -1 3 104 17 .04121 -1 2 108 102 .02764 10 108 104 ,03306 10 117 135 .1 1 13 6 -1 1

123 140 .05980 13 127 20 .07696

eo 127 134 .09259 30 128 114 .09125 23 128 118 ,10272 -1 1

128 125 .29274 -1 0 128 127 .14551 -1 2 128 131 .03050 -1 5 128 170 ,03552 -1 0 131 124 .03347 26

135 134 .04329 43 135 155 .03089 34 137 154 •.06404 -4 7 143 184 ,03370 10 151 59 .03977 -1 0

151 85 .02701 -1 6 151 86 .04093 -1 0 153 2 .05798 12 153 3 ,03574 30 163 10 .02951 12

163 26 .06593 17 163 138 .02786 10 163 141 .02530 19 164 173 .02874 13 164 182 ,0 5 97 3 17

166 154 .02661 16 168 10 .03342 11 171 5 .04366 I 6 171 71 ,02511 12 171 136 ,0 2 57 7 15

171 166 .04279 10 171 169 .02824 10 171 176 .02766 11 171 180 ,11564 11 172 11 ,02752 11

172 26 .03162 24 172 30 .07083 10 172 31 .03840 11 172 34 ,04022 -2 2 172 54 ,0 3 32 5 12

172 125 .04501 10 172 146 .03932 14 181 29 .08321 19 181 33 ,26383 17 181 37 ,02730 27

l t i l 72 .05543 18 181 73 .03081 18 181 154 .16374 39 181 155 .04192 12 181 178 ,41992 11

l t t l  72 .05543 18



R*A*S COEFFICIENT CHANGES (DC.GT.10%) IN  TEAR 1965 
(PRICE A D J.)

I*N*F*0*R+U*M 1963-1971 B*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

ROMM COLtt COEF. %DC ROW# COL# COEF. XDC ROWtt COLtt

2 10 .15740 -2 3 3 4 .04923 -3 7 3 5

3 23 .52727 -1 2 3 37 .10542 -3 8 4 32

5 3 .30633 -1 7 5 26 .28093 -2 8 5 30

7 29 .03326 -1 0 7 32 .32983 -1 0 7 33

16 79 .0 7 39 9 -1 1 16 82 .05905 -1 0 23 25

26 29 .02908 -1 8 28 25 .02504 -1 7 28 27

30 182 .09170 -1 2 32 2 .03945 13 32 26

*♦9 26 .02592 28 49 27 .02824 17 51 10

83 143 .02902 11 85 89 .02520 18 85 .129

88 147 .04017 15 90 122 .02661 11 90 130

102 138 .02569 -1 2 104 12 .02648 28 104 14

H I 106 .05371 -1 0 127 134 .09259 10 128 21

128 125 .29274 15 128 127 .14551 12 128 131

131 124 .03347 -3 2 136 134 .12846 14 137 154

1-SI 26 .02856 13 151 55 .03640 -1 0 151 59

1&1 139 .03386 -1 0 153 2 .05798 16 153 3

lb b 15 .05574 -1 2 157 184 .02046 21 163 2

163 36 .05799 -11 163 38 .02825 -1 2 163 40

163 90 .03413 -1 0 163 109 .03355 -1 0 163 113

163 128 .03874 -1 0 163 129 .03314 -1 2 163 138

164 18 .04059 -1 4 164 19 .04779 -1 3 164 173

171 5 .04366 11 172 26 .03162 23 172 30

181 29 .08321 22 181 33 .26383 17 181 37

162 171 .03631 12 182 174 .02685 11

COEF. XDC ROWtt COLtt COEF. XDC ROWtt COLtt COEF. XDC

05704 -3 5 3 6 .05782 -3 5 3 7 ,04991 -3 5

07176 30 5 1 .46135 -1 9 5 2 .17092 -2 9

02534 -3 6 6 34 .15338 -1 9 7 25 .13904 -1 3

04530 -1 4 10 2 .11003 20 11 88 .0 3 02 7 -1 1

02974 -2 1 23 182 .08593 -1 0 26 27 .17698 -1 5

04231 -1 1 28 29 .09121 -1 4 28 31 .1 0 92 9 -1 5

08138 15 45 125 .07991 10 45 140 .04193 28

04915 10 60 4 .02691 13 65 37 .10640 15

14567 18 87 132 .06556 10 87 140 •05066 13

05020 10 90 131 .09559 10 92 68 .04711 -1 0

03244 33 104 16 .02727 32 104 17 .04121 29

,07981 18 128 22 .02677 28 128 118 .10272 18

03050 26 128 141 .04001 19 128 170 .0 3 55 2 27

06404 43 143 184 .03370 -7 6 151 13 .03895 -1 2

,03977 -1 0 151 85 .02701 -1 9 151 86 .0 4 09 3 -1 5

03574 37 153 117 .02537 -1 0 154 14 .0 3 58 5 10

03255 16 163 26 .06593 17 163 35 .02601 -1 3

05509 -1 0 163 85 .13440 -1 6 163 88 •05422 -1 0

03162 -1 0 163 118 .03225 -1 5 163 125 ,04352 -1 7

02786 -1 2 163 141 .02530 -1 4 163 152 •04019 -1 0

,02874 -1 4 166 154 .02661 -1 2 168 10 ,03342 15

07083 11 172 34 .04022 53 172 125 ,04501 -1 3

,02730 11 181 147 .09691 16 182 169 ,02974 11



I*N*F*0*R*U*M  1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

R*A*S COEFFICIENT CHANGES (D C .G T .10*) IN  YEAR 1966 
(PRICE AD J.)

ROWM COLtt c o e f . *DC ROWtt COLtt COEF. *DC ROWtt COLtt COEF. XDC ROWtt COLtt c o e f . *DC ROWtt COLtt c o e f . XDC

2 10 .15740 15 3 4 .04923 34 3 5 .05704 38 3 6 .05702 35 3 7 •04991 39

3 23 .52727 11 3 37 .10542 40 4 32 .07176 -3 4 4 35 .11129 -3 2 5 1 .4 6 13 5 11

5 2 .17092 17 5 26 .28093 20 5 30 .02534 31 8 25 ,04149 23 0 41 •15821 12

10 4 .12902 1**. 10 5 .02955 17 10 7 .03826 18 10 8 ,06200 19 12 84 .13994 -1 2

13 12 .02620 -2 1 13 85 .10851 -1 4 13 87 .03143 -1 9 13 88 ,12951 -1 1 23 25 •02974 16

23 182 .08593 18 26 3 .06231 -1 2 33 8 .03346 -1 5 41 140 ,02806 10 54 56 •09071 -1 2

64 37 .06261 -1 7 65 35 .05274 13 66 175 .02909 -1 2 67 75 ,04416 -1 0 67 184 •02650 -1 6

74 147 .02577 13 83 1«*3 .02902 -1 1 04 21 .04744 10 84 91 ,05691 20 04 94 .0 6 67 8 13

84 96 .03641 17 84 90 .02657 10 04 100 .09009 13 84 116 ,02917 14 04 119 •02718 14

64 120 .02509 14 04 142 .03287 14 85 89 .02520 -1 0 85 129 ,14567 -1 1 07 21 •04211 -1 2

67 90 .02992 -1 4 08 145 .02611 -1 4 09 147 .05937 11 90 119 ,04354 14 90 120 •05920 15

90 122 .02661 17 90 130 .05020 16 90 131 .09559 13 95 140 .05339 12 100 47 •03428 17

100 94 .04295 14 100 113 .02705 16 100 116 .03409 15 100 137 ,03625 16 102 103 •05135 11

104 12 .02640 -1 5 104 14 .03244 -1 5 104 16 .02727 -1 6 104 17 .04121 -1 6 100 135 .0 3 44 3 11

123 140 .05380 -2 7 127 20 .07696 -1 1 128 114 .09125 17 128 141 .04001 13 128 170 .0 3 55 2 12

137 154 .06404 -3 0 ■•143 184 ..0 3 3 7 0 274 151 5 .02096 -1 1 151 7 .04237 -1 0 151 26 .02056 -1 6

151 41 .07525 -1 4 151 42 .09456 -1 1 151 47 .11615 -1 0 151 86 .04093 13 151 139 .03306 -1 0

1&3 2 .05798 -1 2 153 3 .03574 -2 1 • 153 90 .02631 -1 1 156 15 ,05574 -1 0 157 184 •02846 -1 0

163 32 .03178 11 163 35 .02601 14 163 85 .13440 17 163 88 ,05422 21 163 103 •03785 10

lo 3 129 .03314 10 163 147 .03200 12 163 152 .04019 13 164 182 ,05973 10 166 154 •02661 13

171 178 .13559 10 100 184 .02670 -1 3 181 29 .00321 -2 6 181 33 ,26303 -2 4 181 37 •02730 -2 7

161 72 .05543 -2 3 181 73 .03001 -2 4 181 147 .09691 -2 1 181 154 ,16374 -2 4 181 155 •04192 -2 2

161 170 .41992  -2 4  183 166 .02580  -1 2



R*A*S COEFFICIENT CHANGES (D C .G T .10*) IN  YEAR 1967 
(PRICE AO J.)

I#N*F*0*R*U*M 1963-^1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

ROft# COL# COEF. %oc ROW* COL# COEF. xoc ROW# COL# COEF, XDC ROW# COL# COEF. XDC ROW# COL# COEF. XDC

2 10 .15740 -1 7 2 23 .09497 -1 9 3 4 .04923 -1 7 3 5 ,05704 -1 0 3 7 ,04991 -1 0

4 32 .07176 -2 4 4 35 .11129 -1 3 5 2 .17092 -1 8 5 30 ,02534 -1 0 7 33 ,0 4 53 0 13

10 2 .11003 41 10 4 .12902 30 10 5 .02955 40 10 7 ,03826 40 10 8 ,06200 37

13 12 .02620 24 13 85 .10851 32 14 178 .09003 10 23 182 ,0 ^5 9 3 -1 0 32 2 ,0 3 9 4 5 -1 7

32 27 .03086 -1 0 32 67 .03064 -1 0 33 8 .03346 -2 1 35 38 ,26682 -1 0 35 45 ,0 5 43 8 -1 8

35 73 .05113 -1 6 35 76 .02686 -1 4 35 77 .03178 -1 1 35 144 ,05768 -1 7 35 150 ,02512 -1 7

37 8 .04932 -2 5 37 45 .02663 -1 7 37 72 .12083 -1 0 37 77 ,10127 -1 0 37 99 ,0 3 09 6 -1 6

38 39 .04475 35 45 125 .07991 21 48 145 .02962 -1 1 49 36 ,03655 14 49 183 .1 9 86 9 -1 0

49 184 .06528 -1 3 51 24 .03477 -1 2 53 172 .10156 10 53 184 ,03296 32 55 35 .02700 24

56 126 .02981 17 60 4 .02691 15 61 17 .03733 -1 1 61 57 ,05483 -1 0 61 63 ,03204 -1 4

62 68 .09404 -1 7 62 74 .29759 -1 0 62 90 .04813 -1 0 62 126 .16590 -2 1 62 148 ,0 3 32 7 -2 0

62 150 .04593 -1 9 65 35 .05274 -1 5 65 36 .13602 -1 7 65 37 ,10640 -1 9 65 38 ,0 8 77 9 -2 1

67 184 .02650 -1 3 70 151 .02617 13 • 70 154 .12068 14 72 139 ,06853 15 73 36 ,0 3 57 8 23

73 76 .07757 11 74 40 .02923 19 74 49 .02589 11 74 77 ,04608 15 75 76 ,20371 -1 5

75 77 .10355 -1 2 78 143 .06191 -2 2 81 62 .02525 12 83 18 ,03244 -1 0 83 22 .1 0 19 2 -1 3

63 102 .10904 -1 2 83 103 ii 14786 -1 3 83 117 .09174 -1 5 83 135 ,04284 -2 2 83 143 .02902 -2 0

64 21 .04744 -1 5 84 90 .30441 -1 0 ‘ 84 91 .05691 -2 4 64 94 ,06678 -2 0 84 96 .03641 -1 8

64 98 .02657 -1 9 84 100 .0 9 08 9 -1 7 84 116 .02917 -2 2 84 119 ,02718 -2 0 84 120 ,0 2 50 9 -1 9

64 142 .03287 -2 1 85 89 .02520 -2 7 85 129 .14567 -2 0 86 85 ,13103 -1 2 86 91 .11051 -2 6

o7 21 .04211 19 87 90 .02992 27 87 95 .06666 12 87 97 .02823 13 87 101 ,04201 12

66 89 .21164 11 88 145 .02611 10 88 147 .04017 11 89 147 ,05937 10 90 130 ,05020 -1 2

98 77 .02811 18 101 10 .07468 14 102 103 .05135 13 102 104 ,03336 23 102 137 .0 4 07 4 18

102 136 .02569 25 104 16 .02727 -1 1 105 184 .05567 10 108 117 .03026 -1 0 108 135 .0 3 44 3 -1 8

116 94 .03689 17 117 13 .05279 41 117 91 .08699 49 117 102 .03032 44 117 103 .0 3 15 2 42



R*A*S COEFFICIENT CHANGES (DC.GT.10X) IN  YEAR 1967 
(PRICE AD J.)

I*N*F*0*R*U*M  1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

ROW# COL# COEF. %DC ROW# COL# COEF. XDC ROW# COL# COEF. XDC ROW# COL# COEF. XDC ROW# COL# COEF, XDC

117 135 .11136 26 117 136 .02914 34 123 140 .05880 36 128 21 .07981 -1 2 128 22 .0 2 67 7 -2 5

128 114 .09125 -2 3 128 118 .10272 -1 5 128 125 .29274 -1 1 128 127 .14551 -1 5 128 131 .03050 -1 8

1*8 141 .04001 -2 2 128 170 .03552 -1 8 135 134 .04829 15 135 155 .03089 24 136 20 .20004 11

136 134 .12046 12 137 154 .06404 91 142 94 .03617 13 143 184 .03370 170 144 184 .0 3 20 9 -1 9

145 58 .03332 .14 150 77 .05858 12 151 5 .02896 -1 2 151 7 .04237 -1 2 151 13 .0 3 89 5 -1 5

li> l 59 .03977 -1 0 151 86 .04093 -1 3 153 3 .03574 11 153 29 .02954 10 153 51 .02663 11

153 74 .03544 18 153 90 .02631 18 154 11 .08837 -1 1 154 14 .03585 -1 2 154 17 .06992 -1 3

154 69 .02501 -1 0 156 15 .05574 -1 0 157 184 .02846 17 163 10 .02951 15 163 26 .0 6 59 3 11

103 33 .03810 13 163 35 .02601 25 163 . 36 .05799 22 163 37 .05519 19 163 38 .0 2 82 5 15

163 39 .03455 16 163 40 .05509 18 163 74 .03348 16 163 75 .03238 17 163 77 •03612 13

163 04 .05412 24 163 85 .13440 16 163 90 .03413 17 163 125 .04352 11 163 143 .05603 -1 4

164 18 .04059 16 164 19 .04779 17 164 173 .02874 15 164 182 .05973 21 168 4 .1 3 43 5 -1 3

168 10 .0 3 34 2 11 168 13 .05870 -1 0 171 52 .03919 12 171 135 .02507 -1 1 171 157 .0 2 95 7 10

171 170 .13559 16 172 34 .04022 18 172 174 .02628 -1 0 181 29 .08321 -5 4 181 33 .26383 -5 3

161 37 .02730 -5 0 181 72 .05543 -5 2 181 73 .03081 -5 5 181 147 .09691 -5 8 181 154 .16374 -5 7

181 155 .04192 -6 2 181 178 .41992 -5 5



R*A*S COEFFICIENT CHANGES (DC.GT.10X) IN  YEAR 1968 
(PRICE AD J.)

I*N*F*0*R*U*M  1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

ROW# COLtt c o e f . *DC ROW# COLtt COEF. XDC ROW# COL# COEF. XDC ROW# COL# COEF. XDC ROW# COL# COEF. *OC

2 10 .15740 - U 3 4 .04923 -1 7 3 5 .05704 -1 9 3 6 .05782 -1 9 3 7 .04991 -2 0

3 37 .10542 -2 2 4 32 .07176 -3 8 4 35 .11129 -4 3 5 1 .46135 -2 9 5 2 .17092 -3 8

5 3 .30333 -3 3 5 26 .28093 -3 7 5 30 .02534 -4 9 8 25 .04149 28 8 41 .15821 13

10 4 .12902 -1 2 10 5 .02955 -1 4 10 7 .03826 -1 4 10 8 ,06200 -1 5 12 84 .13994 11

£3 25 .02974 -1 4 23 182 .08593 -1 0 24 182 .02808 -1 7 26 27 .17698 -1 5 26 29 .02908 -1 9

28 25 .02504 -1 0 32 27 .03086 -1 2 32 67 .03064 -2 2 32 68 .04368 -2 0 33 8 ,03346 -2 0

38 39 .04475 -1 0 41 19 .02726 12 41 45 .09227 10 41 46 .03309 11 41 47 .21601 10

HI 48 .09485 11 41 50 .03614 14 41 140 .02886 14 ■ 42 43 .05741 14 42 44 .05093 13

42 45 .03366 20 42 46 .03061 21 42 140 .06948 24 45 140 .04193 -1 0 49 26 .0 2 59 2 20

54 56 .09071 -1 2 55 12 .03840 -1 4 55 89 .07667 -1 1 62 90 .04813 -1 7 62 126 ,1 6 59 0 -1 0

62 148 .03327 -1 1 62 150 .04598 -1 0 65 35 .05274 18 65 36 .13602 13 65 37 .10640 18

65 38 .08779 14 67 184 .02650 13 78 143 .06191 30 83 143 ,02902 28 84 21 .04744 27

84 90 .30441 16 84 91 .05691 23 •84 94 .06678 22 84 96 ,03641 22 84 98 .0 2 65 7 24

84 100 .09089 19 84 116 .02917 23 84 U 9 .02718 25 84 120 ,02509 25 84 142 .0 3 28 7 25

65 89 .02520 -1 8 86 91 .11051 -10 87 22 .04958 13 88 89 ,21164 22 88 145 .02611 33

88 147 .04017 30 89 91 *02668 -1 2 89 147 .05937 -1 1 90 119 ,04354 -1 2 90 120 .05920 -1 2

90 122 .02661 -1 0 90 130 .05020 -11 92 33 .02648 12 95 137 ,04540 -1 2 98 43 .0 3 88 9 -1 0

101 10 .07468 10 101 139 .03901 13 104 14 .03244 18 104 16 ,02727 18 104 17 ,04121 16

105 184 .05567 13 108 135 .03443 -10 112 139 .04822 12 128 21 .07981 -1 0 128 127 .14551 -1 0

135 155 .03089 21 137 154 .06404 12 143 184 .03370 -8 0 144 184 .03209 12 149 183 .13968 -1 2

151 26 .02856 19 151 41 .07525 -1 5 151 42 .09456 -1 5 153 2 .05798 22 153 3 .03574 32

lt>3 41 .04626 -1 2 153 44 .03438 -11 153 90 .02631 -1 0 157 184 .02846 -1 6 163 2 .0 3 25 5 24

lo 3 26 .06593 26 163 27 .03420 13 163 32 .03178 11 163 84 .05412 -1 8 163 143 ,05603 25

163 146 .07499 -1 5 164 182 .05973 13 165 157 .03777 10 165 184 .02763 19 172 26 .0 3 16 2 24

172 146 .03932 -1 6 181 29 .08321 -8 6 181 33 .26383 -8 6 181 37 .02730 -8 7 181 72 .0 5 54 3 -8 6

181

181

73

73

.03081

.03081

-8 7

-8 7

181 147 .09691 -8 7 181 154 .16374 -8 6 181 155 .04192 -8 7 181 178 .41992 -8 6



K#A*S COEFFICIENT CHANGES (D C .G T .10*) IN  YEAR 1969 
(PRICE A D J.)

I*N*F*0*R*U*M  1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

RO*» COLW COEF. * o c ROW# COL# COEF. *DC ROWM COLtt

4 32 .07176 -2 2 4 35 .11129 -1 9 5 2

6 34 .15338 12 11 83 .05219 -1 5 12 84

13 87 .03143 -1 9 13 88 .12951 -1 1 24 182

26 29 .02908 -11 43 18 .02722 12 43 50

*♦5 125 .07991 14 49 59 .03881 10 55 12

59 5 . 0*1102 -2 2 59 6 .02952 -2 2 59 184

o7 75 .04416 12 83 138 .25766 12 83 139

69 91 .02668 13 89 147 .05937 11 101 139

112 139 .04822 -1 3 117 136 .02914 -1 2 120 138

131 124 ‘ .03347 16 133 132 .06463 12 133 140

135 155 .03089 -2 7 137 154 .06404 18 143 184

151 86 .04093 21 163 32 .03178 10 163 35

163 38 .02325 12 163 4 0 .05509 11 163 59

163 63 .04426 11 163 68 .04345 10 163 74

103 85 .13440 10 163 88 •05422 20 163 103

lo 3 120 • 02u60 12 163 138 .02786 24 163 152

171 4 .02535 11 171 5 .0 4 36 6 13 171 135

172 34 .04022 -1 4 181 29 .08321 -4 1 181 33

161 73 .03081 -4 0 181 147 .09691 -4 1 181 154

161 73 .03081 -4 0

COEF. %DC ROWS* COLtt COEF. *DC ROWtt COLtt COEF. XDC

17092 13 5 3 .30833 10 5 26 ,2 8 09 3 10

13994 15 13 12 .02620 -2 5 13 85 .10851 -1 8

02808 14 26 1 .12109 -1 3 26 3 .06231 -1 1

04538 14 43 140 .05327 14 43 149 •02530 13

03840 -1 1 56 126 .02981 21 59 4 .02609 -2 4

02559 -2 7 60 4 .02691 -1 1 62 90 .04813 -1 3

14261 -1 0 83 143 .02902 -1 2 87 136 .03122 -1 1

03901 -1 1 102 103 .05135 10 102 138 .02569 22

04117 14 127 20 .07696 23 127 134 .09259 31

05123 14 133 173 ,o 7 a & i 10 135 134 •04829 -2 8

03370 143 151 13 .03895 11 151 59 .03977 10

02601 14 163 36 .05799 11 163 37 •05519 12

04251 17 163 60 .04625 12 163 62 •03059 12

03348 12 163 76 .02880 12 163 83 •02826 10

03785 12 163 106 .03558 10 163 125 •04352 14

04019 11 165 157 .03777 27 165 184 •02763 29

02507 18 171 159 .02780 10 171 166 •04279 10

26383 -4 0 181 37 .02730 -3 7 181 72 •05543 -4 0

16374 -4 3 181 155 .04192 -4 8 181 178 .41992 -4 2



R*A*S COEFFICIENT CHANGES (D C .G T .IO *) IN  YEAR 1970 
(PRICE A D J.)

I*N*F*Q*R*U*M 1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

ROM# COLtt COEF. %DC ROWtt COLtt COEF. *DC ROWtt COLtt COEF. %DC ROWtt COLtt COEF. %DC ROWtt COLtt COEF. *DC

3 4 .04923 30 3 5 .05704 32 3 6 .05782 26 3 7 ,04991 28 3 23 .52727 10

3 37 .10542 25 4 32 .07176 39 4 35 .11129 48 6 34 .15338 37 7 29 .03826 10

8 25 .04149 15 8 41 .15821 28 12 84 .13994 26 13 87 .03143 14 14 160 ,04616 39

14 178 .09003 27 17 59 .10592 16 23 25 .02974 15 26 1 .12109 11 26 29 ,02908 12

30 182 .09170 -1 3 32 2 .03945 18 32 26 .08138 21 32 27 .03086 19 32 67 .03064 30

32 68 .04368 27 33 8 .03346 41 35 45 .05438 14 35 73 .05113 10 37 45 ,02663 10

38 39 .04475 30 41 19 .02726 -1 9 41 45 .09227 -1 3 41 46 .03309 -1 4 41 47 .21601 -1 2

*♦1 48 .09485 -1 3 41 50 .03614 -1 6 41 140 .02886 -1 0 42 43 .05741 -1 3 42 44 .05093 -1 3

42 45 .03366 -2 0 42 46 .03061 -21 42 140 .06948 -1 7 50 71 .11247 -1 2 53 184 ,0 3 29 6 -1 8

55 1'2 .03540 -1 2 55 89 .07667 -1 1 58 56 .03726 -1 2 58 57 .07298 -1 0 58 183 ,06530 -1 0

59 6 .02952 -1 2 74 45 .04188 10 78 143 .06191 13 83 12 .02761 -1 3 83 44 ,09276 12

83 135 ,04284 -1 7 84 91 .05691 12 84 94 .06678 11 84 96 .03641 13 84 98 ,02657 15

64 116 .02917 12 84 119 .02718 12 84 120 .02509 11 84 142 .03287 13 85 129 ,14567 10

87 21 .04211 -1 6 87 22 .04958 -1 3 87 90 ,02992 -1 4 87 91 .08463 -1 0 87 136 ,03122 -1 9

ua 89 .21164 26 80 145 .02611 43 88 147 .04017 43 90 130 .05020 10 92 30 ,05207 11

67 .02998 15 92 6fl .04711 12 95 140 .05339 15 98 77 .02811 -1 2 100 47 ,03428 15

100 113 .02705 11 100 137 .03625 10 108 102 .02764 10 117 91 .00699 11 117 102 ,0 3 03 2 12

117 103 .03152 12 120 138 .04117 10 131 124 .03347 -1 4 135 134 .04829 33 135 155 ,03089 48

143 184 .03370 -5 8 150 184 .03609 13 151 42 .09456 21 153 11 .07293 11 1S3 41 .04626 14

1*>3 44 .03438 26 153 46 .03361 14 153 50 .05790 12 153 51 «02663 14 153 61 .0 3 40 7 10

1M 66 .02870 U 153 67 .02865 11 153 71 .05039 13 153 82 .02527 11 153 105 ,02770 11

li>3 112 .02775 11 153 126 .0 4 88 9 13 153 139 .05911 11 157 184 .02846 28 158 166 ,02621 -1 0

163 43 .03378 25 163 44 .02704 25 163 45 .04079 16 163 46 .03645 14 163 47 ,03022 16

103 48 .03583 15 163 49 .02949 12 163 50 .03506 12 163 57 .03994 14 163 59 ,04251 10



I*N*F*0*R*U*M  1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA DATE 103173 PAGE

R*A*S COEFFICIENT CHANGES (D C .G T.1 0 *) IN  YEAR 1970 
(PRICE AD J.)

ROM# COL# COEF. *DC ROW# COL# COEF. *DC ROW# COL# COEF. %DC ROW# COL# COEF. %DC ROW# COL# COEF. XDC

163 60 .04625 12 163 62 .03059 12 163 63 .04426 12 163 66 .02882 10 163 67 •03128 11

163 71 .06122 12 163 73 .03054 11 163 75 .03238 12 163 82 .02975 10 163 92 •02861 13

163 93 .03279 12 163 95 ' .02758 13 163 98 .02607 12 163 99 .02738 12 163 102 •03225 12

lt>3 103 .0 3 78 5 12 163 105 .03671 10 163 113 .03182 11 163 115 .02641 11 163 116 .0 4 79 5 10

163 119 .02725 10 163 122 .03759 11 163 123 .04018 12 163 124 .03748 11 163 126 .02880 13

163 130 .03986 12 163 132 .04491 12 163 137 .02600 10 163 138 .02786 13 163 139 .0 6 14 9 10

163 141 .02530 10 163 142 .02747 11 163 143 .05603 18 163 146 .07499 35 163 147 .0 3 28 8 10

163 146 .04307 10 163 149 .03656 11 164 18 .04059 15 164 19 .04779 15 164 173 ,0 2 87 4 15

165 157 .03777 24 165 184 .02763 26 166 154 .02661 30 166 180 .03349 31 168 14 .0 2 76 8 -1 0

168 166 .0 5 39 9 -1 3 171 52 .03919 11 171 71 .02511 10 171 176 .02766 11 172 25 .04161 “ 10

172 33 .05019 - U 172 34 .04022 -7 2 172 146 .03932 18 180 184 .02678 -11 181 29. .08321 934

l d l 33 .26363 887 181 37 .02730 897 181 72 .05543 994 181 73 ,03081 995 181 147 .09691 985

161 154 .16374 971 181 155 .04192 953 181 178 .41992 824 182 178 .03034 -1 7 183 166 .02580 -1 4

I S !  154 .16374  971



R*A*S COEFFICIENT CHANGES (D C .G T.1 0 *) 
(PRICE AD J.)

I*N*F*0*R*U*M  1963-1971 R*A*S ROW AND COLUMN ADJUSTMENT FACTORS OF A-MAT BALA

ROMS* COL»» c o e f . *DC ROWtt colm COEF. *DC ROW# COLtt COEF, *DC

2 10 .15740 -2 0 2 23 .09497 -1 3 3 4 .04923 -2 4

3 7 .04991 -2 4 3 37 ,10542 -2 1 4 32 .07176 -2 1

6 34 .15338 -3 6 7 29 ,03826 -1 0 7 33 .04530 -1 3

13 88 .12951 10 16 50 ,03300 -1 4 16 71 ,07118 -1 3

16 82 .05905 -1 1 23 25 .02974 -1 3 24 182 ,02608 11

38 39 .04475 15 41 19 .02726 13 41 45 .09227 10

42 140 .06948 13 45 125 .07991 -1 0 49 26 ,02592 -1 0

55 89 .07667 17 65 35 .05274 10 67 75 .04416 18

63 12 .02761 11 83 21 .02987 -1 3 83 22 .10192 11

64 21 .04744 -3 5 84 90 .30441 -1 2 84 91 .05691 -2 0

64 98 .02657 -2.4 84 100 ,09089 -1 8 84 116 .02917 -2 2

64 142 ,03287 -2 1 86 85 ,13103 31 86 91 .11051 36

67 136 .03122 15 88 89 .21164 -1 9 88 145 .02611 -30

69 147 .05937 -1 4 90 119 .04354
'
-1 5 90 120 .05920 -1 4

90 131 .09559 -1 6 94 140 .06131 - i 2 97 93 .05997 -1 0

102 137 .04074 13 104 12 .02648 19 108 91 .03436 -2 3

106 106 .06841 -2 1 108 107 .07510 -2 1 108 117 .03026 -2 2

117 102 .03032 -1 1 117 103 .03152 -1 2 117 135 .11136 32

123 140 .05880 14 128 22 .02677 19 128 131 ,03050 10

135 155 .03089 -6 1 136 20 .20004 -1 0 137 154 .06404 -2 9

153 25 .03043 12 153 74 .03544 U 153 82 .02527 10

153 105 .02770 12 153 112 .02775 12 153 117 .02537 16

163 10 .02951 13 163 22 ,03352 11 163 84 ,05412 25

165 157 .03777 -1 4 165 184 ,02763 -1 2 166 154 .02661 10

171 135 .02507 53 171 136 ,02577 19 171 I 78 ,13559 -1 3

172 146 .03932 -1 2 i a i 29 ,08321 193 181 33 .26383 182

161 73 .03081 203 181 147 ,09691 211 181 154 .16374 203

162 178 .03034 -1 8 183 166 .02580 -1 1

DATE 103173 PAGE

IN TEAR 1971

ROWtt COLtt COEF. XDC

3 5 .05704 -2 3

4 35 ,11129 -2 0

8 41 ,15821 -1 2

16 79 ,07399 -1 2

30 182 ,09170 14

41 46 ,03309 10

49 183 .19869 -11

67 184 ,02650 29

83 108 .08400 10

84 94 .06678 -21

84 119 ,02718 -2 2

87 21 ,04211 -1 7

88 147 ,04017 -3 0

90 122 .02661 -1 6

102 103 .05135 12

108 102 .02764 -2 6

108 135 .03443 11

121 106 ,05201 13

131 124 ,03347 10

143 184 .03370 13

153 90 ,02631 26

153 139 ,05911 12

163 90 ,03413 16

168 10 ,03342 15

172 33 ,05019 -1 0

181 37 ,02730 214

181 155 ,04192 235

ROWtt COLtt COEF, XDC

3 6 ,0 5 78 2 -1 8

5 3 ,30833 12

13 12 ,02620 13

16 81 ,10661 -1 2

37 45 ,0 2 66 3 -1 0

41 140 .0 2 88 6 15

51 29 .0 6 02 0 -1 0

73 22 .0 4 59 9 13

83 135 ,04284 55

84 96 ,03641 -2 3

84 120 ,0 2 50 9 -2 1

87 90 ,02992 11

89 91 ,0 2 66 8 -1 0

90 130 ,05020 -1 1

102 104 ,0 3 33 6 13

108 104 ,03306 -2 5

117 13 ,0 5 27 9 -1 4

121 107 ,02932 13

135 134 ,0 4 82 9 -5 5

153 3 ,03574 17

153 94 ,0 3 20 6 14

156 15 ,05574 -1 5

164 182 ,0 5 97 3 10

168 109 ,02984 11

172 34 ,04022 298

181 72 ,05543 202

181 178 .4 1 99 2 166



LIM ITE D  CONVERGENCE FULL RAS IN  VALUE TERMS PULL RAS IN  VOLUME TERMS

p l o t  of r (*>  a ^ o s o ) f a c t o r s SECW 5 GRAINS

25 5<J 75 100

p l o t  of r <*> and  s o ) f a c t o r s

25 50 75 100

PLOT OF R<*J AfiO S O )  FACTORS

as. 50 75 100

PLOT OF r (*>  AnO S O )  FACTORS

25 50 75 100

25 50 75

SEC« 6 TOBACCO

100

25 50 75 ICO

25

25

SECB 7 FRUITS* VEGETABLES* ANO OTHER

125 50 75 100 125

SEC» 8 FORESTRY ANO FISHERY PRODUCTS

25 50 75 100 125

50

*
50

*
50

75

75

75

75 100

100

100

100

125

l?S

->
0
1

125

125

mo



LIM IT E D  CONVERGENCE FULL RAS IN  VALUE TERMS

PLOT OF R t * )  AnO S<*> FACT9KS

50 75
*

100 125

plo t of r u » a^ d s c ♦ > factors

50 7S 100 1?S

PuOT uF Rl*> AmO SH-) FACTOHS

50 75 100 125

p l o t  of  r ( *> and  s u > p a c to r s

150

150

ISO

SECtt 85 LEAD

*
50

SEC# 86 ZINC

*
75

50
*
75

SECtt 87 ALUMINUM 
*  *

50

lo o

100

125

125

125

SECU 88 PRIMARY NON-FERrOUS METALS* N

FULL RAS IN  VOLUME TERMS

*  *  *  .+

* *  *  *
75 100 125 150



LIM IT E D  CONVERGENCE PULL RAS IN  VALUE TERMS

PLOT OF R U )  Af.O S O )  FACTORS SECW 75 INDUSTRIAL LEATHER PRODUCTS A

25 50 75 100

P lo t  o f  r ( * )  a*(0 s o > f a c t o r s

50 75 100 125

p l o t  of r c * >  a?;o f a c t o r s

50 75 130 125

PLOT OF H < *) Ar.D 0 ( 0  fACTORS

50 75 100 125

125

25

25

25

' y
4

♦
150

*
125

SEC# «2 OTHER STOnE AnO c la y  p r o d u c ts  
* *  *  • ■ *

50

SFC» t»3 STFEL

75 100

50 75

SECM A«* COPPer 
*  *

*
50 75 100

125

125

l? 5

FULL RAS IN  VOLUME TERMS



LIM ITE D  CONVERGENCE FULL RAS IN  VALUE TERMS FULL RAS IN  VOLUME TERMS

p l o t  of r i * )  a ;,d s u ) f a c t o r s SECH 121 INDUSTRIAL COuTrOLS

50 75 100 125

PLOT OF R<«0 At;0 S U >  FACTORS

/  \
•  *  •  *
50 75 100 12S

p l o t  o f  r< *>  At.o $<♦> f a c t o r s

50 75 100 125

PLOT OF R ( *  > A?,0 S < ♦ J FACTORS 
*  *' *

50
*
75 125

150 50 100 125

SECW 122 WELDING APPARATUS AND GRAPHlT

*
150 50 75 100 125

SECB 123 HOUSEHOLD APPLIANCES 
*  0 *

150 50 75 100 125

SECtt 12“  ELECTRIC LIGHTING AND WIRING 
♦ *  + *

150 50 75 100 125

*
50

50

50

50

75

75

75

*
75

100

100

100

125

4N
CO
I

125

125

125



CHAPTER l i l

SIMULATION WITH THE CONSUMPTION FUNCTIONS

P e rso n a l consum ption e x p e n d itu re s  (PCE) in  th e  INFORUM model depend 

on d is p o s a b le  incom e, th e  r e la t iv e  p r ic e  le v e l ,  p o p u la t io n  age s t r u c tu r e ,  

and tim e  tre n d ;  b u t PCE is  n o t a fu n c t io n  o f  o u tp u t .  T h is  f a c t  makes i t  

p o s s ib le  to  t e s t  th e  fo re c a s t in g  perform ance o f  th e  PCE eq ua tion s  w ith o u t  

c o n s id e r in g  th e  o u tp u t e f f e c t  o f  th e  m odel. The te s t in g  o f  th e  o th e r  

s to c h a s t ic  f i n a l  demand eq u a tio n s— w hich do depend on o u tp u ts — w i l l ,  o f  

c o u rse , r e q u ire  n o t o n ly  th e  t e s t in g  w ith  known o u tp u ts , b u t a ls o  a 

s im u la t io n  w i th  c a lc u la te d  o u tp u ts  o f  th e  1 -0  model to  de te rm in e  the  

s iz e  o f  feedback e r r o r  generated w i th in  th e  m odel.

T o ta l consumer exp e n d itu re s  are by f a r  th e  la r g e s t  component o f  

f i n a l  demand. They account f o r  ove r 65 p e rc e n t o f  Gross N a tio n a l P ro d u c t 

(GNP) o r  t o t a l  f i n a l  demand. The PCE-share o f  GNP has been f a i r l y  c o n s ta n t 

d u r in g  th e  p a s t two decades, b u t t h is  c o n s ta n t r e la t io n s h ip  is  no in d ic a ­

t io n  f o r  th e  s t a b i l i t y  o f  th e  PCE co m p o s itio n . For exam ple, in  1951 

o n ly  34 p e rc e n t o f  t o t a l  consumer e x p e n d itu re s  went in to  the  purchase o f  

s e rv ic e s ,  w h i le  today more tha n  40 p e rc e n t o f  th e  consumer budget i s  used 

on t h is  c a te g o ry . There are  a la rg e  number o f  o th e r  n o t ic e a b le  s h i f t s ;  

th e  r e la t iv e  share  o f  d u ra b le  goods, f o r  exam ple, in c re a se d  from  13 p e rc e n t 

to  18 p e rc e n t w h ile  th e  share o f  food decreased from  28 p e rc e n t to  21 p e r­

cen t o f  th e  t o t a l  PCE d u r in g  th e  p a s t 20 y e a rs .^

The s h i f t s  in  th e  way consumers spend t h e i r  income are  even more v is ib le

*U .S . Departm ent o f  Commerce (g g ) .



t f  one id e n t i f i e s  133 PC E-item s, as we do in  th e  INFORUM m odel, f o r  th e  

model to  be te s te d  has one PCE-equation f o r  each o f  th e  133 (o u t o f  185) 

p ro d u c ts  bought by consumers. The i n s t a b i l i t y  o f  th e  PCE co m p o s itio n  a t  

t h is  le v e l  o f  d e t a i l  makes g re a te r  demands on th e  INFORUM consum ption 

fu n c t io n s  than a re  made on consum ption eq u a tio n s  o f  m acro-econom ic models 

where t o t a l  PCE i s  id e n t i f i e d  by o n ly  th re e  o r  fo u r  s e c to rs .  Tha t i s ,  th e  

133 consum ption eq u a tio n s  o f  th e  INFORUM m odel m ust n o t o n ly  p r e d ic t  th e  

e x p e n d itu re  grow th  r e s u l t in g  from  changes in  p e rs o n a l incom e; b u t ,  more 

im p o r ta n t ly ,  th e y  must fo re c a s t  tre n d s  i n  consumer b u y in g  h a b i ts .  Changes 

in  consumer a t t i t u d e  a re ,  o f  c o u rse , o f  p a r t i c u la r  In te r e s t  to  th e  users 

o f  th e  m odel. A lth o u g h , th e  fo re c a s t  o f  t o t a l  PCE v ia  133 s to c h a s t ic  r e -  

g re s s io n  eq u a tio n s  seems* to  be more d i f f i c u l t  tha n  th e  p r e d ic t io n  o f  I t  

w i th  j u s t  one o r  a few  e q u a tio n s , th e  d is a g g re g a tio n  in to  133 PCE-items 

has one m a jo r advan tage : i t  removes most o f  c a u s a l i t y  from  consumption, 

to  incom e, from  dependent to  independent v a r ia b le .  T h is  "s im u lta n e ity * *  

i s  a common prob lem  w i th  aggregated consum ption fu n c t io n s . m

A t th e  b e g in n in g  o f  t h is  s tud y  th e  model used th e  s ta n d a rd  consum ption 

e q u a tio n  in tro d u c e d  i n  Chapter I  f o r  th e  e s t im a tio n  o f  a l l  133 PCE ite m s . 

W ith  th e  la rg e  number o f  eq u a tio n s  used in  th e  INFORUM m odel, th e re  

is  an obv ious d e s ire  to  r e s t r i c t  each f i n a l  demand component to  j u s t  

one o r  a few b a s ic  e q u a tio n s  f o r  a l l  s e c to rs .  O nly th e  e s t im a tio n  o f  

c o n s tru c t io n  e x p e n d itu re s  by 28 types  re q u ire s  a number o f  d i f f e r e n t  

equa tions .^*

-1 4 5 -

^The e s t im a tio n  e x p e rie n ce  o f  th e  c o n s tru c t io n  s e c to rs  i s  d iscusse d  
by H o rw itz  (2 9 ) .



A. Aim o f  th e  S im u la t io n  Tests

The s ta n d a rd  INFORUM consum ption fu n c t io n  is  e s tim a te d  under a number 

o f  r e s t r i c t i v e  assum ptions. One o f  th e  aims o f  t h is  s im u la t io n  is  th e re ­

fo re  to  de te rm in e  w h e the r o r  n o t an uncons t ra in e d  model w ou ld  have pe r­

form ed b e t te r .  The b a s ic  q u e s tio n s  to  be answered a re  then  th e  fo l lo w in g

(1 ) INFORUM imposes an income e l a s t i t c i t y  from  c ro s s -s e c t io n  d a ta  

on th e  t im e -s e r ie s  e q u a tio n s . I s  t h is  im p o s it io n  j u s t i f i e d ,  o r  

w ou ld  n o t a c o m p le te ly  u n co n s tra in e d  t im e -s e r ie s  e s t im a tio n  

(OLS) o f  th e  income e l a s t i c i t y  p ro v id e  b e t te r  re g re s s io n  r e s u lts  

and g iv e  a more reasonab le  fo re c a s t?

(2 ) I f  th e  t im e -s e r ie s  income e l a s t i c i t y  e q u a tio n  proves 

to  be p re fe ra b le ,  what typ e  o f  e q u a tio n  w o u ld , a t  le a s t  

f o r  th e  p e r io d  1964-70, have g iv e n  th e  b e s t fo re c a s t in g  

perform ance?

(3 ) I f  th e  c ro s s -s e c tio n  income e la s t i c i t y  e q u a tio n  proves 

to  be p re fe r a b le ,  w ould n o t an ad ju s tm e n t to  th e  e l a s t i ­

c i t y  (stem m ing from  th e  1961 B iS -S u rvey ) be necessa ry  to  

accoun t f o r  p o s s ib le  changes in  consumer p u rch a s in g  

hab its?^* By how much w i l l  t h is  a d ju s tm e n t, i f  found to  

be n e cessa ry , im prove th e  fo re c a s t in g  perfo rm ance  o f  th e  

e q u a tio n s  in  fu tu r e  years?

-1 4 6 -

^U .S . Departm ent o f  La bo r, Bureau o f  Labor S t a t is t ic s  (6 9 ) .
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(4 ) I s  th e  observed change in  consum ption p a t te rn  caused 

m a in ly  by a p re fe re n c e  change o f  consumers, o r  can th e  

p ro p o r t io n a l change o f  the  p o p u la t io n  in  s p e c i f ic  age. 

g roups , caused by s lo w e r p o p u la t io n  g ro w th , e x p la in  a t 

le a s t  some o f  th e  changes?

(5 ) Which s e c to rs ,  i f  any, seem to  re q u ire  a d i f f e r e n t  typ e  

o f  re g re s s io n  equa tion?

(6 ) Does a p o s t re g re s s io n  a u to -c o r re la t io n  ad ju s tm e n t p rove  

u s e fu l?

(7 ) Does a d e c l in in g  w e ig h t scheme, w h ich  assures a b e t te r  

f i t  in  th e  more re c e n t yea rs  o f  th e  e s t im a tio n  p e r io d ,  

im prove th e  fo re c a s t in g  perfo rm ance (and what i s  th e  

e f f e c t  o f  i t  on th e  s e r ia l  c o r r e la t io n  ad ju s tm e n t)?

B. H a b it and Im pulse  as A lte rn a t iv e  Consumption F unc tio ns

As an a l te r n a t iv e  _to th e  INFORUM consum ption fu n c t io n ,  we te s te d  

a ls o  th e  p r e d ic t iv e  perform ance o f  an a u to -re g re s s iv e  m odel. Consumer 

demand e q ua tion s  v is ing  th e  le v e l o f  p a s t e x p e n d itu re s  as one o f  the  

e x p la n a to ry  v a r ia b le s  (a u to - re g re s s iv e  o r  dynamic m odel) were s u c c e s s fu lly  

te s te d  by H outhakker and T a y lo r ,  in  a s tu d y  o f  consumer b e h a v io r f o r  th e
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U.S. Bureau o f  Labor S t a t is t i c s .  In  e v a lu a t in g  t h e i r  re g re s s io n  and

s im u la t io n  r e s u l t s ,  th e  au tho rs  w ro te :

"We fe e l  th a t  th e  e m p ir ic a l r e s u lts  have j u s t i f i e d  o u r  
i n i t i a l  enthusiam s f o r  th e  dynamic m odel, . . .  o f  83 
re g re s s io n  e q ua tion s  e s t im a te d . . . ,  72 are  d y n a m ic ,. .*
The r e s u l t s  . . .  show th e  dynamic model to  even b e t te r  
advantage. In  a d d it io n ,  use o f  th e  dynam ic model has 
la r g e ly  s id es tep pe d  th e  problem s a s s o c ia te d  w i th  au to ­
c o r r e la t io n .  . . ”

The appea l as w e l l  as th e  danger o f  em p loy ing  a u to - re g re s s iv e  

models f o r  fo re c a s t in g  i s  w e l l  known by model b u i ld e r s .  R. L . Cooper 

no ted  th a t  a s im p le  a u to - re g re s s iv e  model w ou ld  o u t-p e r fo rm  la rg e  

s c a le  eco no m e tric  m od e ls .2 However, he compared o n ly  a one p e r io d  

fo re c a s t ,  w h ile  th e  concensus on t h is  s u b je c t i s  th a t  fo re c a s ts  o f  

a u to - re g re s s iv e  models d e te r io ra te  q u ic k ly  as one le n g th e n s  th e  fo re ­

c a s t in g  h o r iz o n .^

The tw o types  o f  eq u a tio n s  to  be te s te d  are  the n  th e  s ta n d a rd  

INFO RUM consum ption fu n c t io n ,  w h ich  we may c a l l  ' ’ im p u ls e " and a 

v a r ia t io n  o f  th e  H o u th a k k e r-T a y lo r e q u a tio n s , c a l le d  " h a b i t " .

Ct  -  ax  +  a2Yt  +  a^Pj. +  a ^ t  +

Ct  -  fli  +  a 2Yt  +  a 3Pt  +  a4Ct - 1  +  a 5AYfc

^H outhakker and T a y lo r  (3 1 )*  pp . 10 -15 , and 195.

^Cooper (1 8 ) ,  pp . 918, 19 .

^Hickman (2 7 )*  P* 13.

IMPULSE:

HABIT:
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A lth o u g h  th e s e  two e q u a tio n s  lo o k  a l ik e ,  th e y  have an im p o rta n t d i f ­

fe re n c e . By th e  fo rm e r, th e  consumer makes h is  e x p e n d itu re  d e c is io n  on 

im p u ls e , based o n ly  on c u r re n t  in fo rm a t io n .  In  th e  l a t t e r  e q u a tio n , con­

sumers a re  s t r o n g ly  in f lu e n c e d  by a h a b it  fo rm a t io n .  The r e a l  d i f fe re n c e  

between th e  tw o e q u a tio n s  is  th a t  " im p u ls e "  responds v e ry  q u ic k ly  (and 

sometimes o v e r o v e rre a c ts  f o r  > 0 ) to  any change in  income o r  p r ic e ,  

w h ile  " h a b it "  a llo w s  f o r  o n ly  a s lo w  e x p e n d itu re  a d ju s tm e n t. W ith  th e  

re g re s s io n  r e s u l t s  o f  s e c to r  35 , Broad and na rrow  fa b r ic s ,  th e  d i f fe re n c e  

in  consumer b e h a v io r  th e o ry  o f  th e  two e q u a tio n s  is  dem onstra ted in  

F ig u re  I I I - l . * ’

As t h is  graph shows, b o th  " im p u ls e ”  and " h a b i t "  produce a lo n g - te rm  

te n  p e rc e n t r i s e  i n  spend ing  i n  response to  a o n e -tim e  te n  p e rc e n t r i s e  in  

incom e. B u t " im p u ls e " ,  a f t e r  i n i t i a l l y  o v e rs h o o t in g , reaches th e  f u l l  

e f f e c t  in  tw o y e a rs  w h ile  i t  takes  th e  h a b i t  e q u a tio n  fo re v e r  to  respond 

f u l l y  to  th e  change in  incom e.

The i n i t i a l  s im u la t io n  t e s t  in v o lv e d  th e  fo l lo w in g  f i v e  e q u a tio n s :

(1 )  The impuls e  tim e  s e r ie s  income e l a s t i c i t y  e q u a tio n  "IM P-TS"

H e re , th e  e s t im a tio n  o f  th e  e q u a tio n s  was c o n s tra in e d  o n ly  

by  n o n - p o s i t iv i t y  c o n d it io n  o f  th e  p r ic e  e l a s t i c i t y .

(2 ) The s ta n d a rd  INFORUM impuls e  cross  s e c t io n  e q u a tio n  "IMP-CS,, 

based on th e  1961 BLS-Survey. A number o f  d i f f e r e n t  c o n s tra in ts

1
The p r ic e  te rm  dropped o u t o f  th e  e q u a tio n s  because o f  th e  nonr- 

p o s i t i v i t y  c o n s t ra in t  on th e  p r ic e  e l a s t i c i t y .
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were imposed on th e  e s t im a tio n  ox those  e q ua tion s  to  assu re  sen­

s ib le  re g re s s io n  r e s u l t s ,  nam ely:

(a ) n o n -p o s it iv e  p r ic e  e la s t i c i t y

(b ) th e  change income c o e f f ic ie n t  must be le s s  n e g a tiv e  than  

th e  income c o e f f i c ie n t :

- a 5 < a2 o ny (C /Y )1961, f o r  a5 < 0 .

(c )  to  assure  a c lo s e r  c u r re n t  p e r io d  f i t ,  a d e c lin in g  w e ig h t

scheme has been a tta ch e d  to  th e  tim e  s e r ie s .  The two most

re c e n t yea rs  have a w e ig h t o f  1 .0 ;  b e fo re  th a t  i t  d e c lin e s

e x p o n e n tia lly  a t  f iv e  p e rc e n t p e r  y e a r ove r th e  p re ce d in g
1

y e a rs .

(3 ) The s ta n d a rd  e q u a tio n  w i th  age ad ju s tm e n t "IMP-CSAGE". T h is  is  

th e  same as th e  p re ce d in g  e q u a tio n  s u b je c t  to  th e  same c o n d it io n s ,  

excep t t h is  e q u a tio n  uses th e  "a g e -a d ju s te d  p o p u la t io n "  in  th e  

e s t im a tio n .

(4 ) The h a b it  t im e  s e r ie s  e q u a tio n  "HAB-TS". The o n ly  c o n s t ra in t  on 

th e  e s t im a tio n  o f  t h is  e q u a tio n  is  ag a in  th e  n o n -p o s it iv e  p r ic e  

e l a s t i c i t y .

-1 5 1 -

The d e c l in in g  w e ig h t scheme, o f  cou rse , must be cons ide red  as an a d d it ­
io n a l  c o n s t ra in t  to  th e  o rd in a ry  le a s t-sq u a » e s  (OLS) e s tim a te  o f  th e  above 
e q u a tio n s . N o te , post.O LS re g re s s io n  ad jus tm en t to  a c o e f f i c ie n t  is  e a s i ly  
accom plished by u s in g  th e  m a tr ix  o f  p a r t i a l  d e r iv a t iv e s  o f  th e  es tim a te d  coe f­
f i c ie n t s ,  see Appendix I l l - a .
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(5 ) The h a b it  c ro s s -s e c tio n  eq ua tion  "HAB-CS” . T h is  is  

th e  same as th e  p re ced ing  eq ua tion  s u b je c t  to  th e  

same c o n d it io n s ,  excep t i t  uses th e  p rede te rm ined  

income c o e f f i c ie n t .

C. A n a ly s is  o f  th e  S im u la tio n  R e su lts

The s im u la t io n  r e s u lts  o f  th e  55 most im p o rta n t PCE-sectors are sum­

m arized in  th e  f i r s t  5 columns o f  T ab le  I I 1 - 1 .  The e n t r ie s  in  each c o l­

umn show th e  ro o t  mean square pe rcen tage e r r o r  (KMSPE) o f  th e  s im u la t io n  

p e r io d  1964-1970, f o r  th e  5 d i f f e r e n t  ways o f  f i t t i n g  these  eq ua tion s  to  

th e  1947-1963 da ta .^- I n these  s im u la t io n  te s t s ,  a c tu a l da ta  on d isp o sa b le  

incom e, P C E -p rices , and p o p u la t io n  were used. The h a b it  e q u a tio n , however, 

had to  use i t s  own p re d ic te d  lagged e x p e n d itu re  v a r ia b le ;

1 . H a b it ve rsus Im pulse and C ro ss -S e c tio n  versus Time S e rie s  
Income E la s t i c i t y  E s tim a tio n s

R e tu rn in g  to  the  above seven b a s ic  q u e s t io n s , we can le a rn  from  these 

I n i t i a l  s im u la t io n s  th a t  th e  p re fe re n ce  g ive n  to  th e  c ro s s -s e c tio n  Income 

e l a s t i c i t y  was o n ly  p a r t i a l l y  j u s t i f i e d .  A lth o u g h  IMP-TS had about tw ic e  

th e  fo re c a s t in g  e r r o r  o f  IMP-CS, th e  tim e  s e r ie s  e q u a tio n  produced b e t te r  

fo re c a s ts  f o r  15 ou t o f  th e  55 s e c to rs .  M oreover, HAB-TS o u t-p e rfo rm e d  

IMP-TS by 40 to  15 whidh ra te s  th e  perform ance o f  HAB-TS a lm ost even w ith  

IMP-CS. Here th e  sco re  was 30 to  25 in  fa v o r  o f  IMPULSE. The two h a b it

-1 5 2 -

*The ro o t  mean square percen tage  e r r o r  shown in  Tab les I I I - l  th rough  
I I I - 5  is  c a lc u la te d  b y :

T (Cjj . “  1 /2  
RMSPEt  -  100[ Z ---------------------- / (T - t+ 1 ) ] '  ; i  -  1 , 2 , . . . ,  185.

t -1  cl t

Where t  r e fe rs  to  th e  f i r s t  yea r and T to  th e  la s t  ye a r o f  th e  s im u la t io n .



Table III-):

SIMULATION RESULTS OF ThE 55 HOST IMPORTANT PCE-SECTORS
SECa output SECTOR IMP-TS IHP-CS IMP-CSAGEHABITSHAB-CSSEARCHIMP-CH0ICImP-CHAGE HAB-CWOIC
2 POULTRY 4:.D EGGS 4.7 7.3 7.6 4.6 11.8 4.2 7.4 7.7 11.1
7 I’rUIfM. VSGCTaOLES. AriO 9.5 8.9 9.1 31.8 13.5 2.9 3.0 2.7 19.1
2J f.lAX P:«w3uCfa 9.2 6.2 5.8 11.9 4.4 3.4 3.4 3.4 ‘ 8.2
2* WUT PKO'JUCIS 5.7 11.6 11.4 4.7 14.3 8.5 7.8 7.7 6.8
25 CAN>it3 AMj Frozen KOOQS 16.2 8.4 7.5 17.7 9.4 2.3 4.3 3.7 7.3
z* w<*aii. «jll products 17.4 7.8 A.6 20.3 21.3 5.2 3.1 S.4 17.3
27 oA.-.ErtT PRODUCTS 1*1.6 12.2 11.8 13.2 10.4 7.4 8.4 8.2 4.4
29 SVG Art 6.S 7.5 7.7 15.7 14.5 6.8 7.4 7.6 6.4
2» v̂.?tCTIOr.E-<f PHOnUCTS 31.0 11.3 11.9 10.4 9.6 2̂0 2.1 2.0 5.4
33 A-t.M-ji.IC litVi.KAv.LS 6.7 1.7 1.7 23.2 7.9 1.6 1.8 1.7 8.6
31 s>;*t CRt’WS ANO FlAVORI 31.6 8.S 9.3 19.2 19.5 3.3 3.5 3.7 6.7
12 HT' ir.j 0fi-» 12.5 6.2 *.4 5.1 12. e 4.1 4.0 4.C 7.0
i >  “ I V .  r  i . y j 4.2 16.7 15.6 34.3 3.2. 12.6 12.6 11.0 3.1
i »  * i . : . A C C O  P.'-C j u C T S 36.1 16.9 16.2 8.6 2.6 12.6 11.8 11.3 1.7
35 ji-CAu ANJ NA*a3* FABRIC 19.0 7.0 6.4 3.6 ' 8.1 5.3 5.3 S.3 6.9
30 COVrRI'.GS 19.1 16.2 17.2 . 15.6 13.3 A.3 15.7 16.7 12.7
id 21.8 12.7 13.7 13.1 14.5 8.0 10.4 11.2 10.8

A P P A H E L 13.1 4.7 4.1 3.9 6.0 3.9 3.9 3.8 3.6
*♦0 t e a t  l e t s 22.4 3.8 4.3 5.4 5.2 3.5 3.5 3.9 4.9
4 5  M O v ^ - ' ^ O  F J < > . IT u ( < £ <*9.ft 5.3 5.0 16.5 8.3 1.6 2.1 2.0 7.2
4 9  K A P r *  P . lC ^ 'J C T S *  f i£ C 21.4 6.5 S.7 32.1 7.1 3.3 4.1 3.7 3.7
32 • 10.7 5.5 6.0 6.4 2.3 2.1 2.1 2.2 2.*
51 K tH J O O IC A L S 31.1 5.1 <*.8 9.6 a.i 2.9 3.7 3.S 11.3
66 6*9 13.1 13.5 2.1 17.4 3.0 3.0 3.0 10.3
67 c c i . A f . I N O  ANO TOILET PRE 27.1 10.5 11.1 5.8 3.4 2.9 3.0 3.0 15.5
b l Pi. ruit.EU'* REFINING AND 24.9 3.3 3.5 5.1 1.9 3.4 3.4 3.4 5.A72 II**Ei A ;.U  Iti-ILH luiJES 17.7 6.3 6.5 8.6 io.o 4.9 4.7 4.7 S.373 KUi.d-n P*r,GJCTS *1.7 9.1 9.1 13.3 11.8 1.5 1.7 1.8 4.8
76 cEATntH FC3r.«£AR 34.3 2.6 2.4 5.3 16.9 2.3- 2.3 2.3 13.977 J l r t K  L E A ? - lc 4  PfcOi.uCTS 24.5 5.5 5.6 2.8 6.a 4.5 4.6 4.2 4.1
123 i i j v 'j L i I l D A p i v lA . , C E S 38.4 12.5 12.a 11.3 13.5 2.5 2.5 2.7 2.7
12*> «Awli/ A.'.j Tv f t £ C E iV lH 5 39.3 21.6 21.8 9.9 19.1 9.1 16.0 16.3 19.6
131 »OTi- VUtlCi.ES *''0 PAftT 6 2 .2 12.6 12.6 21.8 17.6 11.0 12.2 12.2 IP. 21**0 IwAlL.fH C jAlxlS 20.5 34.8 35.1 22.1 36.6 17.8 34.7 35.1 2t>.9
147 -£*Cw«r A.'jO SILVEP.ARE <•8.3 11.* 11.7 37.5 8.3 2.0 5.6 6.0 14.9
ltd IOTS. SPOhTI.iG GOODS. M 5.0 11.8 10.4 35.7 10.3 1.2 9.3 8.1 8.9
142 oLiOEO 11.5 17.5 16.0 8.2 10.1 1.5 11.3 9.8 5.2
155 AI-'.INtS la.i 15.9 16.2 6.0 33.8 7.5 15.2 15.5 30.815o IcwEi'Hi.-.E A!;J TELCGRAPH 9.9 6.4 6.5 3.8 15.3 2.6 2.6 2.7 21. *lot fHlC uToul TILS 2.9 6.9 6.0 2.9 15.0 2.5 O.l 3.5 1 1 . S
1 6 1  .<a Tc -«a l  g a s 20.5 16.9 15.6 31.5 4.3 9.5 16.6 15.5 4.9
1 6 2  « a T £ «  a - ,d  s e . e r  s c r v i c e 4.0 13.9 13.4 12.6 1.5 5.6 15.3 14.8 3.0
16-4 «Si T A i  : 1H/13L 4.6 5.6 5.7 21.1 38.5 .8 . A .9 SB.4
l o b  <.riLL,;r - ' j L ' . t l L S  A f.U  tM O 16.1 4.0 4.3 4.0 6.3 3.3 3.3 3.3 4.7
166 l-t̂'JlASCE An j  BRCaEH'S 26.7 13.1 12.1 18.9 10.3 1.2 8.1 7.2 1.1
1 6 7  w . i .C r f - O C C l.P J - r o  0»LLLIn0 3.1 14.7g 13.5 8.6 5.3 .7 3.7 2.1 5.6
IGJ xtAc C-IATC 7.6 1.5 . 1.2 S . 1 17.5 l.S 1.3 1.2 11.7
16'< rOtCc A ; j  uy(,:.IHu PLACE 6*1 12.4 11.9 18.2 4.3 2.0 6.9 6.6 5.2
170 I'HVlAL ANO HEPAt* StR 9.2 12.6 12.0 7.5 5.4 2.4 4.0 3.6 2.8171 o \ . i . inEVj 'j£>i/IClu 37.4 4.7 4.3 4.6 3.9 3.2 3.2 3.4 4.1
173 kUIO U L P A J H 4.4 15.0 14.9 16.5 12.6 2.2 7.4 7.5 1.5170 MOTION PICTURES Af:3 AMU 16.8 15.1 14.9 6.1 4.0 l.S 1.6 1.5 5.2
175 MEDICAL SERVICES 20.1 3.0 3.4 2.4 7.1 1.2 1.2 1.4 8.7
176 r«IV<«TL SCHOJlS AND NON 15.6 16.8 16.3 5.8 15.8 1.1 10.6 10.4 14.6
177 c&il OFFICE 6.9 5.2 4.7 s.a 2.5 3.0 3.9 3.4 2.7

TOTAL WEIGHTED EfiftOR 17.2 9.7 9.4 10.4 9.9 3.4 5 . * 5.1 6.1

WINNER
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eq u a tio n s  showed about an equa l pe rfo rm ance , HAB-TS had a s l i g h t  advantage 

in  sco re  (31 to  3 4 ) ,  w h ile  HAB-CS produced a somewhat s m a lle r  average e r r o r  

(9.9% to  10.4% ). The age ad justm ent had b u t a l i t t l e  e f f e c t  on th e  s im u la t io n  

r e s u l t s .  In  s h o r t ,  HABIT o u t-c la s s e d  IMPULSE on a t im e  s e r ie s  e l a s t i c i t y  com­

p a r is o n ,  b u t IMP-CS showed th e  b e s t o v e r a l l  r e s u l t s .

N ext we had to  ask o u rse lve s  what can be le a rn e d  from  th e  s im u la t io n

r e s u l t s  w h ic h , in  tu r n ,  c o u ld  im prove th e  fo re c a s t in g  a b i l i t y  o f  th e

INFORUM consum ption e q u a tio n s . Any average e r r o r  above te n  p e rc e n t was

f e l t  to  be e x c e s s iv e . B ut a l l  f iv e  e q ua tion s  te s te d  showed, f o r  a la rg e

number o f  s e c to rs ,  a RMSPE above te n  p e rc e n t;  and th e  w e ig h te d  RMSPE o f

o n ly  th e  c ro s s -s e c t io n  e l a s t i c i t y  eq ua tion s  were ju s t  s l i g h t l y  be low  te n

p e rc e n t.  The la rg e  fo re c a s t in g  e r ro rs  were reco rded  d e s p ite  p o s t re g re s -
2

s io n  a u to - c o r r e la t io n  a d ju s tm e n ts . The fo l lo w in g  is  a more d e ta ile d  

a n a ly s is  o f  th e  s im u la t io n  t e s t .  In  p a r t i c u la r  w e .s h a l l a tte m p t to  Im prove 

th e  fo re c a s t in g  perfo rm ance o f  th e  eq u a tio n s  by v a ry in g  th e  c ro s s -s e c tio n  

income e l a s t i c i t y  to  account f o r  p o s s ib le  s t r u c t u r a l  changes.

. 185 T 185 T
W e ig h te d  RMSPE =* ( E RMSPE.* E C. ) /  E ( E C. ) 

i » l  t = l  i = l  t = l

where t  °  1 in  th e  f i r s t  y e a r o f  th e  s im u la t io n  and T i s  th e  number o f  yea rs  
in  th e  t e s t  p e r io d .

2
The a d ju s tm e n t was o n ly  made f o r  f i r s t  o rd e r a u to - c o r r e la t io n .  In  

s im u la t in g  fo re c a s ts  w i th  th e  OBE eco no m e tric  m ode l, Green found th e  f i r s t  
o rd e r ad ju s tm e n t to  be adequate (2 6 ) .  Hence, th e  a d ju s te d  p re d ic te d  v a lu e  
o f  consumer e x p e n d itu re s  i s  found by

eg -  c t  + p t  (CQ -  CQ) .

Where t  °  1 in  th e  f i r s t  ye a r o f  th e  s im u la t io n  and p is  th e  e s tim a te d  au to ­
c o r r e la t io n  c o e f f i c ie n t  d e r iv e d  from  th e  D urb in -W atson (DW) s t a t i s t i c s  

by pa l-D W /2 . Because th e  e r r o r  te rm  s e r ia l  c o r r e la t io n  i s  n a tu r a l ly  
la r g e r  f o r  IMPULSE th a n  f o r  HABIT, th e  im provem ent in  e f f ic ie n c y  shou ld  
be g re a te r  f o r  th e  fo rm e r.



-1 5 5 -

A lth o u g h  HAB-TS o u t-p e rfo rm e d  IMP-TS, n e ith e r  pe rfo rm ed v e ry  w e l l .

The l a t t e r  In  p a r t i c u la r  seemed to  have d i f f i c u l t y  in  s e p a ra tin g  th e  

e f fe c ts  o f  an incotne change from  changes in  ta s te .  T h is  r e s u l t ,  however, 

i s  a c tu a l ly  r e in fo r c in g  th e  p re fe re n c e  g iv e n  to  th e  c ro s s -s e c t io n  e la s ­

t i c i t y . ^  The HAB-TS produced th e  b e t te r  fo re c a s t  because i t  was n o t 

asked to  make th e  d is t in c t io n  between th e  two e f f e c t s .  Both e q u a tio n s , 

how ever, f a i l e d  d r a s t i c a l ly  to  p r e d ic t  th e  change in  consum ption spendings 

caused by th e  sharp r is e  i n  income d u r in g  th e  s im u la t io n  p e r io d .

We have p u rp o s e ly  chosen th e  1964-1970 p e r io d  f o r  the  i n i t i a l  s im u la ­

t io n  s in c e  th e  income grow th  ra te  was abou t th re e  tim es w hat i t  had been 

in  th e  p re v io u s  decade. By m aking th e  t e s t  h a rd e r ,  we f e l t  th e  r e s u lts  

w ou ld  be  more c o n c lu s iv e .  W ith  th e  h ig h  income grow th  and a d ju s te d  consumer 

b u y in g  h a b i ts ,  th e  s tan da rd  INFORUM e q u a tio n  pe rfo rm ed  b e s t .  B u t th e re  

were la r g e  fo re c a s t in g  e r ro rs  i n  some im p o rta n t consum ption s e c to rs  such 

as ;
m

-  M isce lla ne ous  Food P rod uc ts  (16.7%)

-  Tobacco P rod uc ts  (16.9%)

-  Radio and T .V . (21.6%)

-  Bus T ra n s p o r ta t io n  (17.5%)

^As e x p la in e d , th e  INFORUM model b u ild e rs  p r e fe r  th e  IMP-CS e q u a tio n  
i f  a l l  e q u a tio n s  p e rfo rm  e q u a lly  w e l l .
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-  A i r  T ra v e l (15.9%)

-  N a tu ra l Gas (16.9%)

-  A u tom obile  R epa ir (15.0%)

-  M otion  P ic tu re s  (15.1%)

-  P r iv a te  Schools (16.8%)

These e r r o r s ,  and th e  fa c t  th a t  IMP-TS o u t-p e rfo rm e d  IMP-CS in  15 s e c to rs ,  

suggests  th a t  perhaps we can lea rn , more from  th e  s im u la t io n  about th e  income 

e l a s t i c i t y  than  we may know from  th e  BLS-Survey. There a re  a t  le a s t  th re e  

reasons f o r  s u s p e c tin g  th e  CS e l a s t i c i t i e s :  (1 )  The fa m ily  budget su rve y  

conducted by th e  BLS i s  now o v e r te n  yea rs  o ld ,  and th e  income e l a s t i c i t y  f o r  

a la rg e  number o f  p ro d u c ts  i s  l i k e l y  to  change d u r in g  one decade; (2 ) The 

a n a ly s is  o f  th e  su rve y  d a ta  f o r  a number o f  p ro d u c ts , p a r t i c u la r ly  food ite m s , 

was hampered by s t a t i s t i c a l  problem s w i th  s m a ll sam ples; (3 ) The p ro d u c t 

I d e n t i f i c a t io n  used by th e  su rve y  d id  n o t a lways co rrespond  t o  th e  s e c to r in g  

p la n  o f  th e  INFORUM m od e l.^

A s e c to r -b y -s e c to r  a n a ly s is  o f  th e  IMP-CS s im u la t io n s  re v e a le d  th a t  

w i th  th e  imposed e l a s t i c i t y  a la rg e  number o f  eq u a tio n s  p re d ic te d  c o n s is t­

e n t ly  e i th e r  to o  much o r  to o  l i t t l e  response to  th e  income boom o f  th e  s ix t ie s  

I n i t i a t e d  by th e  above r e s u l t s ,  we re - ru n  th e  t e s t  by l e t t i n g  th e  s im u la t io n

^ In  p a r t i c u la r  th e  S e rv ic e  S ec to rs  were in a d e q u a te ly  I d e n t i f ie d .  See 
INFORUM S e c to r in g  P la n  (A ppendix I l - a )  and BLS Survey (6 9 ) .

^The ro o t  mean square  e r r o r  approach measures th e  s iz e  o f  average abso­
lu te  e r r o r  o n ly .  I t  does n o t re v e a i any c o n s is te n c y  o f  e i t h e r  o v e r o r  under 
p r e d ic t in g .  A s o r t  o f  average e r r o r  approach may be more a p p ro p r ia te  in  
t h is  p a r t i c u la r  case .
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dec lde  w h e th e r o r  n o t th e  p rede te rm ined  Income e l a s t i c i t i e s  s h o u ld  be 

changed. We a p p lie d  th e  same e s t im a tin g  p rocedure  as l i s t e d  under (2 ) 

above, e xce p t we now searched by an i t e r a t i v e  process f o r  th e  optimum 

v a lu e  o f  a j .  That i s ,  we s ta r te d  th e  re g re s s io n  w ith  th e  i n i t i a l  v a lu e  

o f  &2 ^as d e r iv e d  from  th e  BLS c ro s s -s e c t io n  e l a s t i c i t y ) ;  b u t  the n  

searched f o r  a new v a lu e  o f  , say a * ,  u n t i l  we found th e  e q u a tio n  

w i th  th e  lo w e s t s im u la t io n  e r r o r . ^  C onsequently , th e  v a lu e  o f  a j  

n o t found by a repea ted  OLS e s tim a te  o f  i t ,  b u t  r a th e r  i t s  v a lu e  i s  

d e te rm ined  by th e  s im u la t io n  f i t  o f  th e  e q u a tio n .

The sea rch  s im u la t io n  was conducted w ith  and w ith o u t  th e  d e c l in in g  w e ig h t 

scheme as w e l l  as w i th  and w ith o u t  th e  p o s t re g re s s io n  rh o -a d ju s tm e n t. The 

use o f  th e  sea rch  e l a s t i c i t y  im proved th e  fo re c a s t  by a lm ost th re e fo ld  as 

in d ic a te d  by th e  t o t a l  w e ig h te d  e r r o r  (compare columos 2 and 6 ) .

I f  we had f u l l  c o n fid e n ce  in  th e  d a ta , p a r t i c u la r ly  th e  PC E-series 

used, we p ro b a b ly  w ou ld  have f u l l y  accepted th e  s e a x c h -s im u la tio n  

r e s u lts  w i th  th e  new e l a s t i c i t i e s .  B ut c o n s id e r in g  th e  way th e  PCE- 

d a ta  a re  genera ted (see in  Chapter I I  th e  e x p la n a t io n  o f  th e  c o n s ta n t 

PCE-share assum ption a t  th e  5 - d ig i t  p ro d u c t d e t a i l  and th e  tre a tm e n t 

o f  F lo o r-C o v e r in g s  and S m all A rm s), one cannot accep t th e  sea rch  r e s u lts  

w ith o u t  f u r t h e r  in v e s t ig a t io n .  In  a d d it io n  to  th e  d a ta  p ro b le m s , we 

suspec ted  th a t  th e  sea rch e l a s t i c i t i e s  w ould r e f l e c t ,  b e s id es  changes in  

t a s te ,  o th e r  e f fe c ts  such as s u p p ly  c o n s t ra in ts ,  p ro d u c t changes,

To a v o id  u n e x p la in a b le  r e s u l t s ,  we c o n s tra in e d  th e  new sea rch  e l a s t i c i t y  
o f  each ite m  to  0 < n *  *  a *
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in t r o d u c t io n  o f  new p ro d u c ts  and th e  .rep lacem ent o f  o ld  ones. Conse­

q u e n t ly ,  each s e c to r  re q u ire d  in d iv id u a l  exa m in a tio n  and judgm ent 

to  f in d  a s e n s ib le  e la s t i c i t y  as th e  b e s t measure o f  consumer. response 

to  t ru e  economic changes. The chosen e l a s t i c i t i e s ,  la b e le d  "CHOICE", 

as w e l l  as th e  o th e r  e l a s t i c i t i e s ,  a re  shown in  Table I I I - 6 .

The s im u la t io n  r e s u lts  w i th  CHOICE a p p lie d  to  IMPULSE and HABIT are 

shown in  columns 7 and 9 o f  T ab le  I I I - l ,  r e s p e c t iv e ly .  The t o t a l  w e igh ted  

fo re c a s t in g  e r r o r  o f  IMP-CHOIC is  about h a l f  th e  IMP-CS e r r o r  and- le s s  

than o n e - th ir d  o f  th e  IMP-TS e r r o r .  The r e s u lts  o f  IMP-CS a lm ost s a t ­

i s f y  o u r pre -im posed c o n d it io n s .  O nly 12 s e c to rs  reco rded  a RMSPE o f  

o v e r 10 p e rce n t w ith  h a l f  o f  them o v e r 15 p e rc e n t.  Most o f  th e  la rg e  

fo re c a s t in g  e r ro rs  co u ld  be e x p la in e d , how ever, a f t e r  some fu r t h e r  in v e s t i ­

g a tio n s  f o r  p o s s ib le  causes. The r e s u lts  o f  t h is  in v e s t ig a t io n  a re  summar­

iz e d  in  T ab le  I I I - l a  (see a ls o  s im u la t io n  p lo ts  in  Appendix I l l - b ) . I n  s h o r t ,  

we found a t le a s t  f iv e  reasons f o r  th e  u n s a t is fa c to ry  perfo rm ance o f  the  

above 12 e q u a tio n s : (1 ) da ta  problem s (s e c to rs  33 and 3 6 ) ;  (2 ) In t r o d u c t io n  

o f  new p ro d u c ts  (3 8 , 125, 140, and 1 5 5 ); (3 )  l im i t e d  s u p p ly  c o n d it io n s  (161 

and 1 6 2 ) ; (4 ) need f o r  a d i f f e r e n t  type  consum ption e q u a tio n  (133 and p o s s ib ly  

125 and 1 4 0 ); and (5 ). o th e r  e x te rn a l e f fe c ts  such as th e  ban on T .V . a d ve r­

t i s i n g  r e s u l t in g  from  p o s s ib le  h e a lth  hazards o f  c ig a r e t te  sm oking (3 4 ) ,  p u b l ic  

need f o r  urban t ra n s p o r ta t io n  (1 5 2 ) ,  and im proved c o n d it io n s  o f  p u b l ic  schoo ls  

(1 7 6 ) .

The fo re c a s ts  o f  IMPULSE w ith  th e  ch o ice  e l a s t i c i t i e s  imposed are



Tab le  I I I - I a :
Im pu lse  PCE-Equations w i th  Large S im ula d o n  E rro rs

SECT. PRODUCT TITLE 
NO.

% D.W. RMSE RMS PE REASON FOR LARGE ERROR 
(m il$ )  (%)

33 M is c e lla n e o u s  Foods 

*
34 Tobacco 

*
36 F lo o r  C o v e rin g s

38 K n i t t i n g

125 R ad io  and TV 

★
133 M o to r V e h ic le s  

*
140 T r a i l e r  Coaches 

*
152 Bus T ra n s p o r ta t io n

155 A i r  T ra v e l

161* N a tu ra l Gas

162* W a te r & Sewer

0 .1 0  -0 .3 5  0 .9 8  
(0 .4 0 )

0 .0 0  - 0 . 8 4 '  0 .9 1  
(0 .3 5 )

1 .85  - 0 .9 9  0 .8 6  
(1 .8 5 )

1 .5 0  0 .0 0  0 .97  
(1 .1 9 )

1 .7 0  -1 .3 5  0 .94  
(0 .6 1 )

1 .0 0  -0 .4 2  0 .75  
(1 .1 3 )

1 .8 0  -0 .7 2  0 .9 1  
(1 .8 0 )

0 .5 0  0 .0 0  0 .95  
(0 .20)
2 .00  -0 .0 2  0 .9 9  

(1 .9 0 )

0 .75  -0 .2 9  0 .9 9  
(0 .7 5 )

0 .7 5  -1 .2 5  0 .94  
(0 .7 5 )

1 .62  598. 1 2 .6

1 .20  707. 1 1 .8

0 .9 6  279. 1 5 .7

1 .7 2  152. 10 .4

1 .30  530 . 1 6 .0

2 .22  2297. 12 .2

1 .81  592. 34 .7

1 .1 9  315. 11 .3

1 .37  433 . 15 .2

1 .07  808 . 1 6 .6

0 .7 6  298 . 15 .3

R e s id u a l s e c to r ,  s t r o n g ly  
a f fe c te d  by  r e c la s s i f i c a t i o n

Scare e f f e c t  fro m  i l ln e s s  
(can ce r) th re a ts

PCE-share a d ju s tm e n t (C h a p .I I )  
appears to  be in a d e q u a te

In t r o d u c t io n  o f  d o u b le -K n its ,  
(1967-1971)

i
I n t r o d u c t io n  o f  c o lo r  TV, 
(1965-1969)

P ro b a b ly  re q u ir e s  a s to c k  
a d ju s tm e n t e q u a tio n

I n t r o d u c t io n  o f  m o b ile  homes, 
may re q u ir e  a new e q u a tio n

D e c lin e  in  r a i l r o a d  s e rv ic e s ,  
em phasis on u rb a n  t r a n s p o r t

In t r o d u c t io n  o f  j e t - t r a v e l  
w i th  re d u c t io n  in  fa re s

L im ite d  s u p p ly  c o n d it io n s ,  
(1965-1971)

L im ite d  s u p p ly  c o n d it io n s ,  
(1965-1971)

159-
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now f a r  b e t te r  th a n  th e  fo re c a s ts  produced by e i th e r  o f  th e  two h a b it  

e q u a tio n s . The sco re  between IMP-CHOIC and HAfi-CS Is  47 to  8 in  fa v o r  

o f  IMPULSE. N e v e rth e le s s , to  assure  th e  same b a s is  o f  com parison we 

had to  g iv e  th e  h a b i t  eq u a tio n s  th e  b e n e f i t  o f  th e  chosen e l a s t i c i t i e s  

as w e l l .  We d id  t h is  by Im pos ing  CHOICE as th e  lo n g - te rm  e l a s t i c i t y  on 

each e q u a tio n .^

The e r ro rs  o f  th e  r e s u l t in g  fo re c a s t  a re  shown in  column 9 ,  HAB-CHOIC, 

Tab le  I I I - l .  I t  im proved th e  fo re c a s t  f o r  a l l  b u t  18 s e c to rs  (compare columns 

5 and 9 ) .  B u t even th e  Im proved h a b i t  eq u a tio n s  were le s s  a c c u ra te  than  

th e  IMP-CHOIC e q u a tio n s  exce p t f o r  20 p ro d u c ts . In  a d d i t io n ,  th e  t o t a l

2w e ig h te d  e r r o r  was much i n  fa v o r  o f  IMPULSE b y  5 .4  p e rc e n t to  8 .1  p e rc e n t*

For most o f  th e  20 P C E-item s, f o r  w h ich  HABIT p roved  to  be more a c c u ra te  

than  IMPULSE, th e  d i f f e r e n t i a l  e r r o r  between th e  two e q u a tio n s  was v e ry  s m a ll 

and n e g l ig ib le ;  b u t  f o r  a t  le a s t  th e  fo l lo w in g  s i x  p ro d u c ts : 33 , M is c e l­

laneous fo o d ; 34 , Tobacco; 152, Bus t r a n s p o r ta t io n ;  161-162 , Gas and 

w a te r u t i l i t i e s ;  and 173 , Auto r e p a i r ,  th e  h a b i t  e q u a tio n s  were s ig n i f i c a n t ly  

b e t te r  and were chosen to  re p la c e  th e  c o rre sp o n d in g  im p u lse  e q u a tio n s .

^L on g-te rm  e q u i l ib r iu m  im p lie s  t h a t  Ct  = C * _ i and *1- ** a2/ ( l - a 4) * ( Y /C ) i9g i  
Hence, we e s tim a te  th e  HAB-CHOIC e q ua tion s  s u b je c t  to  a j  ® ( l - a ^ )  n y

2Since sea rch  was conducted on IMPULSE th e re  e x is t  a n a tu r a l b ia s  a g a in s t 
HABIT when imposed to  CHOICE. B u t,  as e x p la in e d , th e  INFORUM model b u ild e rs  
p r e fe r  IMPULSE i f  b o th  p e rfo rm  about th e  same.
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Mo re  o v e r ,  e ig h t  o f  th e  e leve n  IMPULSE e q u a tio n s  w i th  la rg e  e r r o r s ,  shown 

in  T a b le  I I I - l a ,  were o u t-p e rfo rm e d  by HABIT (marked by  * ) .  F iv e  o f  

them a re  now re p la ce d  by th e  chosen h a b i t  e q u a tio n s . The s e le c t io n  

process i s  f u r t h e r  te s te d  by  th e  com ple te model s im u la t io n  o f  

C hapte r V I I I .

The use o f  th e  cho ice  e l a s t i c i t i e s  in  c o n ju n c t io n  w i th  th e  

s ta n d a rd  INFORUM consum ption model f o r  a l l  b u t  s i x  s e c to rs ,  f o r  

w h ich  HABIT  w i th  imposed lo n g - te rm  e l a s t i c i t i e s  was used , c le a r ly  

produced th e  b e s t fo re c a s ts .  The t o t a l  w e ig h te d  RMSPE f o r  1964—

1970 was reduced to  a lm ost 5 p e rc e n t o f  IMP-CS, and 8 p e rc e n t o f  

HAB-CS. On th e  f a r  r ig h t  o f  T ab le  I I I - l  we a ls o  show a w in n e r 

colum n; i t  d e p ic ts  th e  b e s t e q u a tio n  based on th e  s im u la t io n  e r r o r .

The SEARCH e q u a tio n s  are  exc luded  from  t h is  c o n te s t as th e y  a re  

re p la c e d  by  CHOICE. The i n i t i a l  f i v e  type s  o f  e q u a tio n s  a re  re p re ­

sen ted  b y  o n ly  15 o u t o f  th e  55 s e c to rs .

B esides im p os in g  th e  income c o e f f ic ie n ts  d e r iv e d  from  th e  

c ro s s -s e c t io n  c h o ic e  e l a s t i c i t i e s  upon th e  OLS e s t im a tin g  p ro ­

ced u re , th e  INFORUM PCE-regress io n  a n a ly s is  a ls o  used th e  age 

o f  p e c u la t io n  a d ju s tm e n t, th e  d e c l in in g  w e ig h t scheme as w e l l  as 

th e  p o s t  re g re s s io n  a u to - c o r r e la t io n  a d ju s tm e n ts . Each o f  the se  

methods a ls o  re q u ire d  te s t in g .

2 . E f fe c t  o f  P o p u la tio n  Age F orm ation  on Consumer Buy ing  

H a b its

The change in  o v e r a l l  p o p u la t io n  grow th  seems to  suggest t h a t  a

-1 6 1 -
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v a r ia b le  re p re s e n t in g  th e  average age fo rm a tio n  o f  househo lds sh o u ld  

have a s ig n i f ic a n t  im pact on consumer b u y in g  h a b i t s T h e  INFORUM 

model b u ild e rs  have s tu d ie d  t h is  e f f e c t  f o r  32 p ro d u c ts  and have a d ju s te d  

th e  t o t a l  p o p u la t io n  (used in  th e  a n a ly s is  o f  p e r  c a p ita  consum ption) 

o f  th e  co rre sp o n d in g  consum ption s e c to rs  a c c o r d i n g l y T h e  fo r e c a s t in g  

e r ro rs  o f  th e  s im ul at io n s  w i th  age ad ju s tm e n t a p p lie d  to  IMP-CS and 

IMP-CHOIC a re  shown i n  columns 3 and 8 (IMP—CSAGE and IMP-CHAGE) o f  

T ab le  I I I - l ,  r e s p e c t iv e ly .  When compared w i th  th e  non-age eq u a tio n s  

(columns 2 and 7) i t  fo llo w s  th a t  th e  im pact o f  age as a d e te rm in a n t 

o f  consum ption e x p e n d itu re s  seemed to  be ra th e r  s m a ll.  N e v e rth e le s s , 

th e  age ad ju s tm e n t in p ro v e d  th e  fo re c a s t  o f  a t  le a s t  25 e q u a tio n s  and

^ h e  th e o ry  i s  based on th e  id e a  th a t  d i f f e r e n t  age groups o f  con­
sumers have d i f f e r e n t  consum ption p a t te r n .  C onsequently , i f  th e  re ­
s p e c t iv e  w e ig h t o f  in d iv id u a l  groups changes as a r e s u l t  o f  th e  s lo w e r 
b i r t h  r a t e ,  th e  aggrega ted  (w e ig h te d ) consum ption p a t te rn  w i l l  change. 
For a s h o r t  d is c u s s io n  on th e  s u b je c t ,  see Evans, ( 2 2 ) ,  pp . 46 -47 .

2L e t n  = 5 r e f e r  to  th e  number o f  consumer g roups , E ^ j s ta n d  f o r  
average e x p e n d itu re s  p e r househo ld in  th e  iJ i l l  group on good j  o f  th e  
1960-61 BLS S urvey , D£t  be th e  number o f  househo lds in  group i  i n  y e a r 
t ,  A j t  be th e  ad ju s tm e n t a p p lie d  to  th e  p o p u la t io n  o f  th e  good in  
ye a r t ,  th e n ;

A j t  “  =  1 9 4 7 '  1 9 4 8 '
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we dec ided  to  use i t  f o r  the se  s e c to rs *

3. P os t R egression A u to -C o r re la t io n  A d justm en t

As e x p la in e d , th e  INFORUM model uses a f i r s t  o rd e r p o s t re g re s s io n

a u to - c o r r e la t io n  ad jus tm en t to  im prove th e  fo re c a s t in g  e f f ic ie n c y  o f  th e  

2e s tim a te d  e q u a tio n s . The a u to -c o r re la t io n  o r  rh o -a d ju s tm e n t was te s te d  

in  c o n ju n c t io n  w ith  th e  fo u r  b a s ic  e q u a tio n s : IMP-TS, IMP-CS, HAB-TS, and 

HAB-CS. Each e q u a tio n  was e s tim a te d  w ith  and w ith o u t  th e  use o f  d e c lin in g  

w e ig h ts . The subsequent s im u la t io n s  were conducted in  th re e  p a r ts :  (1 )  

w ith o u t  w e ig h ts  and no rh o -a d ju s tm e n t; (2 ) w i th  rh o -a d ju s tm e n t b u t w ith o u t  

w e ig h ts ;  and (3 ) w i th  rh o -a d ju s tm e n t and w e ig j its .  The fo re c a s t  e r ro rs  

o f  the se  s im u la t io n s  a re  shown in  Tables I I I - 2  and I I I - 3 .  Each e q u a tio n  

im proved s l i g h t l y  w i th  th e  rh o -a d ju s tm e n t when measured by th e  o v e r a l l  

w e ig h te d  RMSPE. Because th e  average im provem ent was so m a rg in a l,  i t  seems
3

h a rd ly  w o rth  th e  e f f o r t .  The same h o ld s  f o r  th e  com b in a tio n  o f  rh o -a d ju s tm e n t

"^One a ls o  may argue th a t  th e  r e a l  im pact fro m  th e  c u r re n t  b i r t h  ra te  
d e c lin e  may no t be f e l t  u n t i l  th e  m id -s e v e n t ie s .

2
G o ldbe rge r in  (24 ) *  pp» 369-375, showed th a t  th e  p r e d ic t iv e  e f f i ­

c ie n cy  o f  a model can s u b s ta n t ia l ly  be im proved i f  one makes th e  a p p ro p r ia te  
a d ju s tm e n ts .

^To t e s t  t h is  scheme th e  s ix  y e a r s im u la t io n  i s  p ro b a b ly  to o  lo n g  f o r  
th e  ad jus tm en t approaches q u ic k ly  ze ro  as one goes o u t in  t im e . See a ls o  
S e c tio n  IV -4 .



Table UI-2:
SIMULATION TESTIIig OF AUTO-CORRELATION ADJUSTMENT

itc a  output SEcTon
2 HOuLTS’f A.-.S C&&S
7 f*utrs. VEGitAILtS. Al<0
23 xt*T ♦'a&XCTO
2i* j*IRT PkiL'UC T5
25 CA.V.tO f »o/E.< FOODS
2 6  w-4AJf, k i l l  P1’ OOUCTS
27 » k < t*y PHC3UCTS 
2<i Vj&AM
2V l0».Fi.CTI0/.«:4Y PhOCUCTS
31 Ai.'CC'tiLlC Ui,’£RA(,cS
i I iîT D41'(kS ViO FLAVORl
32 f ATS CIL j
33 hliC FOOD P-H.JJCTS 
3* ISuAtCC ̂fcO„oCTS
3!> u n . l'J AnO MÂftSii FABRIC
3b ri-CiK tUV£.»l:,6S
3» ̂ITlM
39 APPAHEL
49 «iQv‘,(.*«GlO TUT ILLS
45 noof.tf'>Ji.O fôMTuKt
1.9 t'A-j.rt Priocucrst i» ic
52 K£.»Sf,AI>£»0 
5J r-t-'lOJCAt.S 
6St bPui»>
67 tLtAr.H.O ANO TOILET PkE 
V i KLlHULtUM ac.Fi.NlH i A*JJ>
72 iihs Af.D Hi*,£» Tubes
73 «Uu:»tfl f,«:DjCTS
76 k.LATn£.H f ZjT«£.A<H
77 UTt lr! LtATitiH UCTS 
123 nvi.it>i&LO ALLIANCES 
1?% HJkOlO A'iO Ty |.£CLIVl'iG 
133 HOI',* rfUiICLi-U A.O PAKT 
140 tHAUE* CtAO'ES
1*7 vl.Eunt A;.0 'jILVtĤAHE 
I*-* IUK0» SPOpTJmJ 63005. M 
li2 bUiSi.0 
lt.b Ai .Ll-.ES
ISd TtLCf'-tO.-.E A.'O TEwESRApM
160 «.LLCt*lC UT'JLlIltO
161 I.Alu-̂At r,AO
1#>£ -Alt.* »;.J -it.Eft SERVICE
16*. kETaJL THAOt
16i wliuOit AOt.f.CILS A»iO BRO
166 »t.C.tMA:.C£ A\j ÛbKCA*&
167 v«l.e*-CCCwPli.u i.tLLIuO 
16/1 >'f*u ESTATE
l6» m,:cu a;.u pla;e
17J r'Lr'̂ N̂Al. A’U sem
I7i booincVj '„ovic«.!.
173 «uTO KCfAH
174 MJTIv?. PlCTUHLS AflO AKU
175 xî JCAL SERVICES
176 fr'rflVATl SCHOSwS AND NGM
177 ruiT OFFICE

TOTAL kttCHTCO ChHOH

IMP-TS1MP-TSRH0 IMP-TSROa
4.7 4.7 9.9
t2.3 9.5 7.8
9.2 9.2 6.1
5.6 5.7 IS.5
16.2 16.2 23.1
17.4 17.4 2ft.3
14,fc 14.6 24.0
6.8 6.6 6.8
31.2 31.0 33.1
6.6 6.7 1.7
31.6 31.6 26.7
12.9 12.5 4.0
4.2 4.2 16.0
36.1 36.1 40.6
la.9 19.0 11.0
IV.7 19.1 19.7
21.8 21.8 19.6
13.1 13.1 21.0
22.4 22.4 14.5
49.2 4e.B 41.5
21.4 21.4 12.0
10. d 10.7 6.4
31.2 31.1 33.0
0.9 6.8 4.7
?d.2 27.1 2 4.4
25.9 24.9 8.7
17.8 17.7 11.5
**1.5 41.7 40.1
34.3 34.3 26.9
24.5 24.5 2 2.1
39. H 38.4 -V.9
39.3 39.3 46.5
62.2 62.2 70.4
20.5 20.5 16.1
4a.) 4ft. 3 44.6
5.1 5.0 10.6
11.6 11.5 3.1
18.1 10.1 17.7
9.9 9.9 0.3
3.1 2.9 ?.5
20.6 20.5 16.4
3.9 4.0 10.6
4.6 4.6 2.2
16.2 16.1 - in.8
26.7 26.7 * 29.1
3.2 3.1 2.6
e.o 7.8 6.5
6.1 6.1 6.0
10.0 9.2 7.9
Ja.2 S7.4 2A.7
4.5 4.4 5.1
19.1 16. 8 12.3
20.) 20.1 17.4
15.6 1S.& 16.4
6.9 6.9 9.5
17.4 17.2 17.3

IMP-CS IH(»-CSRmO JmP-CSROW
6.6 6.6 7.4
9.1 5.9 3.0
3.8 3.8 3.4
7.6 7.6 7.8
3.7 3.7 4.3
5.8 5.7 5.1
10,1 10.0 B.4
7.8 7.8 7.4
3.9 3.4 2.1
2.7 2.7 1.8
4.9 4.6 3.5
5.0 . 5.6 4.0
13.3 13.2 12.6
11.5 11.4 11.8
5.4 5.3 5.3
1V.B 19.1 15.7
10.6 10.6 10.4
3.8 3.8 3.9
3.6 3.6 3.5
3.9 3.9 2.1
5.3 5.2 4.1
3.0 2.9 2.1
2.5 2.3 3.7
2.6 2.4 3.0
3.7 * 3.3 3.0
4.5 4.3 3.4
4.6 4.6 4.7
5.5 4.2 1.7
2.5 2.5 2.3
5.0 4.9 4.6
2.5 2.5 2.5
15.0 15.0 16.0
13.0 13.0 12.2
34.7 34.6 34.7
6.0 7.8 5.6
9.2 9.1 9.3
13.3 13.2 11.3
15.3 15.3 15.2
2.6 - 2.6 2.6
4.6 4.4 4.1
17.6 17.5 16.6

9 .2 9 .7 15.3
.9 .9 .8
3.3 3.3 3.3
9.9 9.7 8.1
4.0 4.0 3.7
1.4 1.4 1.5
7.5 7.4 6.9
3.0 2.9 4.0
4.7 4.4 3.2
8.9 8.8 7.4
7.6 4.5 1.6
2.0 i.a 1.2
12.1 11.9 10.6
8.7 2.7 3.9
6.0 3.9 6.4

mab-ts hab-tsrho HAB-TSRC
4.6 4.6 4
31.7 31.8 27
11.9 11.9 17
4.7 4.7 317.7 17.7 1620.3 20.3 20
13.2 13.2 7
15.6 15.7 15
10.4 10.4 9
23.2 23.2 ?1
19.1 19.2 31
5.5 5.1 1034.5 34.5 26
8.7 8.6 9
3.6 3.6 315.6 15.6 13
13.1 13.1 93.8 3.9 4
S.5 5.4 4
16.9 16.5 11
3i.l 32.1 25
6.3 6.4 119.5 9.6 9
2.0 2.1 3
5.8 5.8 9
4.2 5.1 9
9.0 6.6 6
13.2 13.3 18
5.3 5.3 9
2.8 2.6 4
11.3 11.3 9
9.9 9.9 9
21,8 21.8 20
22.1 22.1 2237.5 >7.5 3235.7 35.7 266.2 8.2 3
6.0 6.0 4
3.6 3.6 4
2.P 2.9 1
Jl.5 Jl.5 2312.4 12.6 21
21.1 21.1 20
4.0 4.0 4
18,9 16.9 178.5 8.6 106.0 5.1 6
18.2 18.2 16
7.5 7.5 7
«.5 4.6 6
16.5 16.5 16
6.1 6.1 6
2.0 2.4 15.7 5.8 4
5. a s.a 6
10.4 10.4 10



Table 111*3:
SIMULATION TESTING OF auto-1

Scc» KOTPJT SEcTOa IMP-TSIHP-TSRmOIMP-TSRC* 1MP-CS
2 PCiiUr.UY A.\0 EGGS *».7 4.7 9.9 6.6
7 FRUITS. VEGETABLES. AttO 12.3 9.5 7.8 9.1
23 *£*r phcoucts 9.2 9.2 6.1 3.6
24 liairt p*ocucts 5.6 5.7 13.5 7.6
25 LAVitn AH& F.ICZEN FOODS 16.2 16.2 23.1 3.7
2b wSAlft MILL P130JCTS 17. 4 17.4 20.3 5.a
27 oA*£RY pRsOUCTS 14.6 14.6 24.0 10.12d SU'-AK 6.8 6.8 6.8 7.8
a1* tci.f tCT JCt.CHt PrfOnuCTS 31*2 31.0 33.1 3.9
30 ALCCmOLtC 6i./E»AoES 6*6 6.7 1.7 2.7
31 iOFT oair*s a.‘i3 Flavor! 31.6 31.6 26.7 4.9
32 fATS AfiCJ clLS 12.9 12.5 4.0 5.9
a  mifo-jo p-iaucrs <*•2 **•2 16.0 13.3
3** TdbACCO PpOj JCTS 36.1 36.1 40.6 11.535 uiwA., A;j3 NA»h3* FABRIC la. 9 19.0 11.0 5.4
jfc t-Li/Ort cov(.nj.iw% 10.7 19.1 19.7 19.6
3d KMTI1N3 21.4 21.a 19.6 10.6
JJ APHAHcL 13.1 13.1 21.0 3.a
•O nwU'»t.ri.Oua Tl AT ti.CS ?2.<* 22.4 14.5 3.6
45 nOuSL'iOLO Fu;<;d TUrtE 49.2 <*0.8 41.3 3.9
4? PÂc* PkCgUCTS# l*£C 21. 4 21.4 12.0 5.3
52 Nt.ŜAi'tSS 10.8 10.7 6.4 3.0
iJ HtHĵaicAtS 31.2 31.1 33.0 2.5
t£> fcO-'OS 6.9 6.8 4.7 2.667 CL£AMr.5 i'ij TOILET PRE 96 <2 27.1 24.4' 3.7
69 •'cTp HeFINIiiC. A.'iJ 25.9 24.9 8.7 4.572 IlnÊ A;,* j„ ,ti< TUUCS 17.9 17.7 11.5 4.6
71 r«j:i-iLR Pf*;Oj;rS 41.5 41.7 40.1 5.5
T t LCATnC* FC0T*tAf» 34.3 34.3 2ft.9 2.577 oTrtEH LEATMEi :>*'J.)UCTS 24 • S 24.5 22.1 5.0
123 mCuSlmOLO APJ'uIArtCES 38.0 3 8 . 4 32.9 2.512S HiOlu A'.O Tv HECEIvINg 39.3 39.3 46.5 15.0
131 HgTOW VEHICLES AMD PART *2.2 62.2 70.<* 13.0
1«.U IhAZLEH CCAC<ES 20.5 20.5 16.1 34.7
1*7 -E.EL3T AO SIEVES., ARE ••a.3 48.3 44.6 8.0
1*9 lUfS. S?0uTI;,0 60COS. M 5.1 5.0 in.a 9.2112 u'j„Ss.S 11.6 11.5 s.i 13.3
15S A 16.1 16.1 17.7 15.3
ISO liLO'Hvf.E AftJ TELE3RAPH 9.9 9.9 A.3 2.6
160 lLLCTxIC uTuUITUS 3.1 2.9 2.S 4.6
161 kATukAL GAS 20.6 20.5 16.4 17.S
162 *AtJ.H Ar.3 SE«ER SE'mcE 3.9 4.0 in.6 9.2161* KtTAii. rHiOS. 4.6 4.6 2.2 .9
loS AOiMCIES A!;0 (IRO 16.2 16.1 1A.8 3.3

iVi'̂i'tCS A?*j affyilCH'S 26.7 26.7 2‘>.l 9.9
167 l»«<is.i<~CCCuPlEw Ci«ELLlt‘lG 3.2 3.1 2.6 4.0
16d nEAL ESTATE e.o 7.8 6.5 1.4
169 "0te~ ano Loj&iNii place 6.1 6.1 6.0 7.5170 r-tXSO'tAL aMj HEPAIR St* i o . o 9.2 7,9 3.0
171 UOSJi.ESS SCI,/ICO 38.2 37.4 2A.7 4.7
173 AUTO REPA|R *.5 4.4 5.1 a.9
17** H0Tlu.\ PIcTuP.ES AfiO AmU 19.1 16.8 1?.3 7.6
171 hiilCAU SERVICES 20.3 20.1 17.4 2.0
176 1 VA7E SCHOOLS AfjO NON 15.6 15.6 16.4 12.1177 POST OFFICE 6.9 6.9 9,5 2.7

(OlAL HElOMTCO CHHOH l?«4. 17.2 17.3 6.0

ADJUSTMENT

C&RH0IMP-CSRDWHAB-CS HAB-CSRHO MAO-CSROW*JNVf
6.6 7.4 11.7 11.7 11.1 2
5.9 3.0 27.6 27.9 19.S 6
3.8 3.4 10.2 10.2 8.2 6
7.6 7.8 7.2 7.2 6.8 1
3.7 4.3 6.6 6.6 7.3 5
5.7 5.1 20.0 20.2 17.5 6
10.0 a.4 4.3 4.3 4.4 a
7.8 7.4 13.2 14.2 6.4 9
3.4 2.1 3.ft 4.1 5.4 6
2.7 1.6 7.9 7.9 a.6 3
4.6 3.5 7.2 7.2 6.7 6
5.6 4.0 a.o 7.6 7.0 6
13.2 12.6 4.1 3.3 3.1 9
11.4 u.a 1.1 1.2 1.7 7
5.3 5.3 7.3 7.3 6.9 6
19.1 15.7 13.3 13.3 12.7 9
10.6 10.4 11.6 11.6 10.8 6
3.a 3.9 4.0 4.1 3.8 9
3.6 3.5 4.7 4.7 4.9 6
3.9 2.1 7.9 8.0 7.2 6
S.2 4.1 6.4 6.4 3.7 9
2.9 2.1 5.4 8.3 2.4 6
2.5 3.7 12.4 12.5 11.3 9
2.6 3.0 10.a 10.4 10.3 4
3.3 3.0 16.2 16.3 15.5 6
4.3 3.4 3.4 2.7 5.A H
4.6 4.7 b.n 5.7 5.3 5
4.2 1.7 6.7 6.5 4.4 6
2.5 2.3 16.9 16.4 13.9 6
4.9 4.6 3.9 3.9 4.1 B
2.5 2.5 5.0 5.2 2.7 6
15.0 16.0 18. 6 18.7 19.6 5
13.0 12.2 19.1 19.2 10.7 o
34.6 34.7 38.2 *6.6 26.9 3
7.8 5.6 14.0 14.2 14.9 6
9.1 9.3 10.1 10.1 8.0 2
13.2 11.3 5.5 5.5 5.2 3
15.3 15.2 34.9 SS.O 30.8 6
2.6 2.6 £7.3 27.1 21.5 6
4.4 4.1 12.1 12.1 11.2 3
17.5 16.6 4.4 4.3 4.9 a
9.7 15.3 1.8 1.5 3.0 a
• 9 .8 31. B 91.6 28.4 &
3.3 3.3 4.7 4.7 4.7 6
9.7 a.i 2.6 2.8 1.1 9
4.0 3.7 6.4 6.2 5.6 3
1.4 l.S 18.3 17.4 11.7
7.4 6.9 5.7 5.7 S.< 9
2.9 4.0 2.A 2.6 2.6 9
4.4 3.2 5.3 5.3 4.1 6
a.a 7.4 2.3 2.3 1.5 9
4.5 1.6 6.0 S.O 5.2 6
i.a 1.2 9.1 9.1 fl.7 6
11.9 10.6 10.8 10.7 14.6 6
2.7 3.9 2.5 2.5 2.7 a
5,9 5,4 9.6 9.5 6.1

165-



and d e c l in in g  w e ig h ts .^ - Some s e c to rs , how ever, showed a n o t ic e a b le  im ­

provem ent. To name ju s t  one, s e c to r  3 , F r u its  and v e g e ta b le s , im proved 

from  9 .1  p e rc e n t e r r o r ,  f o r  no rh o -a d ju s tm e n t, to  5 .9  p e rc e n t,  w i th  th e  

rh o -a d ju s tm e n t, to  3*0 p e rce n t when rho and th e  d e c l in in g  w e ig h ts  were 

a p p lie d  to  th e  im p u lse  c ro s s -s e c t io n  e q u a tio n s .

The rh o -a d ju s tm e n t is  n a tu r a l ly  more e f f e c t iv e  f o r  eq ua tion s  w ith  

h ig h ly  s e r i a l  c o r re la te d  e r r o r  term s tha n  f o r  e q u a tio n s  w i th  l i t t l e  or- 

no a u to - c o r r e la t io n  p rob lem s. N e v e rth e le s s , th e  rh o -a d ju s tm e n t w h ile  

d e c re a s in g  th e  fo re c a s t  e r r o r  o f  same s e c to rs  has no n e g a tiv e  e f f e c t  on 

any o f  th e  o th e r  s e c to rs .  We f e l t ,  th e re fo r e ,  th a t  th e  rh o -a d ju s tm e n t 

sho u ld  be m a in ta in e d . A few s im u la t io n  te s ts  were a ls o  conducted w ith  

th e  A ltk e n  g e n e ra liz e d  le a s t-s q u a re s  t ra n s fo rm a t io n .  T h is  m ethod, how­

e v e r ,  in d ic a te d  no m a jo r advantage ove r th e  ad ju s tm e n t used in  th e  m odel.

4 . E f fe c t  o f  a D e c lin in g  W eight Scheme

As e x p la in e d  in  C hapter I I ,  we have produced th e  PCE-data f o r  1947- 

1957. B ut we r e a l ly  d id  n o t  want to  a ss ig n  to  th e  e a r ly  yea rs  o f  th e  tim e  

s e r ie s  th e  same im portance  as to  th e  more re c e n t d a ta  (1958 -1971), 

w h ich  a re  based on more genuine PCE in fo rm a t io n .  We d e c id e d , th e re fo re ,  

t o  a t ta c h  w e ig h ts  to  th e  in d iv id u a l  re g re s s io n  y e a rs .  The assigned w e ig h t 

o f  th e  two most r e c e n t ‘ yea rs  i s  1 .0  and i t  ge ts  p ro g re s s iv e ly  s m a lle r  

f o r  th e  e a r l ie r  y e a rs .

-1 6 6 -

Because th e  d e c lin in g  w e ig h t scheme has th e  tendency o f  re d u c in g  th e  
e r r o r  term s o f  th e  most re c e n t yea rs  o f  e s t im a tio n ,  th e  combined a p p lic a ­
t io n  o f  b o th  methods seems to  be somewhat red u n d a n t.
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The s im u la t io n  re s u lts  w ith  9 d i f f e r e n t  w e ig h t schemes ( d e c l in in g  

e x p o n e n tia lly  a t  0 , 2 ,  . . . ,  16% p e r y e a r ,  r e s p e c t iv e ly )  a re  shown in  

T ab le  I I I - 4 .  The v a r io u s  rows o f  th e  m a tr ix  o f  e r ro rs  re v e a l a non­

l in e a r  r e la t io n s h ip  between th e  p e rc e n t d e c lin e  in  w e ig h ts  and th e  RMSPE. 

The b e h a v io r o f  e r ro rs  o f  a few s e c to rs  is  d e p ic te d  In  F ig u re  I I I - 2 .

There I s 'n o  p a r t i c u la r  p a t te rn  among th e  55 la rg e s t  PCE s e c to rs .  O nly 

th e  t o t a l  w e igh ted  BMSPE in d ic a te s  th a t  th e  s ix  p e rc e n t d e c lin in g  

w e ig h t scheme produces th e  b e s t o v e r a l l  fo re c a s t .  F u rthe rm o re , w ith  

th e  s i x  p e rc e n t scheme, th e  fo re c a s t  e r r o r  o f  41 p ro d u c ts  is  s m a lle r  

than  w ith o u t any w e ig frt scheme.

W ith o u t any r e a l  obse rva b le  p a t te rn  i t  is  q u ite  d i f f i c u l t  to  draw 

any co n c lu s io n s  from  t h is  t e s t .  On th e  one hand, one can h a rd ly  say 

th a t  th e  d e c l in in g  w e ig h t scheme is  h ig h ly  b e n e f ic ia l ;  on th e  o th e r  

hand, c o n s id e r in g  th e  da ta  problem s w ith  th e  e a r ly  h is to r y  and th e  

fa c t  th a t  o n ly  19 s e c to rs  w ou ld  p r e fe r  a le s s  than  s ix  p e rc e n t w e ig h t 

scheme (o u t o f  w h ich  o n ly  8 s e c to rs  have a s ig n i f ic a n t  s m a lle r  e r r o r  w ith  

le s s  tha n  s i x  p e rc e n t)  th e  s ix  p e rc e n t appeared to  be th e  a p p ro p r ia te  

v a lu e  f o r  a l l  ite m s .

5 . S ho rt-T e rm  B eh av io r o f  th e  Consumption F unc tio ns  

We a ls o  have asked ou rse lve s  th e  q u e s tio n  as to  w hat th e  te s ts  

w ould have suggested had we chosen a d i f f e r e n t  s im u la t io n  p e r io d .

For t h is  purpose we have re - ru n  th e  s im u la t io n s  shown in  T ab le  I I I - l  by 

e s t im a tin g  th e  same e q u a tio n s  th ro u g h  1967. Hence, th e  t e s t  p e r io d  

i s  now 1968-1970. The fo re c a s t r e s u lts  o f - t h e  new s im u la t io n s  a re  shown



Table 111-4:
' SIMULATION TESTING Of DECLINING wElfrHT SCHEME
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1 7 7  PO S T  O f F R E

JOfAL. » £ I & H | r 0  C M nO A

6.6 6.9 7.1
6.2 4.6 3.3
3. a 3.5 3.4
7.1 7.5 7.7
2.9 3.2 3.4
5.7 5.4 5.2
9.5 9.2 8.7
7.a 7.7 7.5
3.4 2.5 2.1
2.7 1.9 1.6
4.6 4.1 3.7
5.9 5.0 4.3
12.1 12.0 11.9
10.6 10.9 11.1
5.4 5.4 S.3
19.1 17.9 16.S
10. 6 10.5 10.5
3.6 3.8 3.8
3-6 3.3 3.3
3.<t ■ 2.7 2.2
4.3 4.1 3.8
2.9 2.6 2.3
4.2 3.1 3.1
2.3 2.0 ?.9
3.3 2.9 2.9
<*.3 3.7 3.4
4.6 4.5 4.6
4.2 2.2 1.7
2.7 2.5 2.3
5.0 4.8 4.5
2.5 2.5 r.s
15.0 15.3 15.7
13.0 11.7 11.9
34.6 34.8 3u.n
7.8 7.1 6.4
7.5 7.7 7.9
11.7 11.0 10.4
15.3 IS.1 15.4
2.6 2.6 2.6
3.7 3.6 3.5
16.0 15.9 15.7
a.9 10.6 12.7
.9 .9 .8
3.3 3.2 3.3
A . 4 8.\ 7.6
2.0 2.u 2.1
1.2 1.2 • 1.2
7.0 6.8 ft.7
2.5 2.9 3.2
4 . 4 3.8 3.4
a.6 8.3 7.9
4 . 5 3.0 1.7
l.a l.S 1.3
10.9 11.0 10.6
2.7 2.9 3.2
5.4 5.1 5.1

7.4 7.7 8.0
2.7 3.2 4.2
3.4 3.4 3.4
7.7 7.6 7,it
3.7 3.9 4.0
5.1 5.1 5.1
6.2 7.6 6.9
7.4 7.3 7.2
2.1 2.4 2.7
1.8 2.2 2.6
3.5 3.4 3.4
4.0 4.1 4.2
11.6 11.2 10.6
11.3 ’ 11.3 11.3
5.3 5.3 5.3
15.7 14.8 14.1
10.4 10.3 10.1
3.9 3.9 3.9
3.5 4.4 4.5
2.0 1.7 1.7
3.7 3.5 3.4
2.1 2.1 2.3
3.5 3.9 4.1
3.0 3.1 3.3
3.0 3.4 3.8
3.4 3.7 4.4
4.7 4.8 4.8
1.7 2.3 3.3
2.3 2.3 2.4
4.2 4.0 3.9
2.5 2.6 2.6
16.0 16.3 16.6
12.2 12.5 12.7
34.7 34.5 34.3
5.6 5.0 4.3
8.1 8.2 8.2
9.8 9.3 8.7
15.2 14.9 14.5
2.6 2.6 2.6
3.5 3.4 3.3
15.5 15.0 14. H
14.8 16.8 18.4
.6 .8 .8
3.3 3.4 3.5
7.2 6.9 6.6
2.1 2.2 2.2
1.2 1.2 1.3
6.6 6.4 6.2
3.6 4.0 4.3
3.2 3.1 3.1
7.5 7.1 6.8
1.5 2.4 3.5
1.2 1.2 1.2
10.4 9.7 9.0
3.4 3.9 <*.2
5.0 5.0 5.1

6.2 8.5 8.7
5.3 * 6.4 • 7.4
3.3 3.3 3.1
7.1 6.8 6.5
4.1 4.1 3.7
S.l 5.1 4.8
6.2 5.5 4.8
7.1 7.1 7.0
3.1 3.4 3.6
2.9 3.0 3.1
3.4 3.5 3.4
4.5 4.9 5.4
9.7 8.3 6.4
11.3 11.1 10.9
5.4 5.5 5.8
13.5 13.1 12.7
10.0 9.9 9.8
3.9 3.9 3.9
4.6 4.6 4.7
2.0 2.5 2.9
3.3 3.3 3.3
2.6 2.8 2.2
3.9 3.6 3.23.5 3.6 3.A
4.2 4.6 4.4
5.3 6.1 7.0
4.A 4.8 <t.»
4.3 5.2 6.0
2.5 2.6 2.8
3.9 3.8 3.8
2.7 2.7 2.716.9 17.1 17.J
12.9 13.0 13.2
34.0 33.7 33.4
3.9 3.5 3.2
8.2 8.1 7.9
6.2 7.7 7.3
14.2 13.9 13.6
2.6 2.7 2.8
3.2 3.0 2.9
13.7 12.9 12.0
19.6 20.6 21.2.7 .7 .8
3.7 3.8 4.0
6.4 6.3 6.2
2.2 2.3 2.3
1.4 1.6 1.7
6.1 5.9 5.8
4.6 4.9 5.1
3.1 3.1 3.2
6.6 6.4 6.1
4.5 5.5 6.3
1.3 1.3 1.3
8.1 7.3 6.6
4.5 4.9 S.l
5.1 S.l S.l

WINNTH
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F ig u re  I I I - 2 :  F u n c t io n a l R e la t io n s h ip  between D e c lin in g  W eights and RHSPE



i n  T ab le  I I I - 5 .  N e a rly  a l l  th e  RMSPE-*s have dropped n o t ic e a b ly .  On 

th e  b a s is  o f  th e  t o t a l  w e igh ted  RMSPE, th e  perfo rm ance o f  th e  f iv e  types 

o f  e q ua tion s  te s te d  has a lm ost reve rsed  i t s e l f  (compare columns 1 -5  o f  

T ab le  I I I - l  w i th  T ab le  I I I - 5 ) .  The Im pu lse  e q u a tio n  w i th  th e  su rvey  e la s ­

t i c i t y  imposed produced now th e  le a s t  s a t is f a c to r y  fo re c a s t ,  and excep t f o r  

th e  c h o ic e  e q u a tio n s , IMP-TS g ive s  th e  b e s t r e s u l t s .  B ut even though th e  

IMP-TS and th e  two h a b it  e q ua tion s  show s m a lle r  fo re c a s t  e r r o r s ,  th e  e r ro rs  

o f  a l l  e q u a tio n s  are  n o t s ig n i f i c a n t ly  d i f f e r e n t  fro m  each o th e r .  Even 

th e  im p o s it io n  o f  th e  ch o ice  e la s t i c i t i e s  d id  n o t change a p p re c ia b ly  th e  

pe rfo rm ance o f  th e  im p u lse  and h a b i t  e q u a tio n s . In  sum, s im u la t io n s  w ith  

s h o r te r  fo re c a s t in g  p e r io d s  seem to  suggest th a t  th e  INFORUM model i s  in ­

d i f f e r e n t  to  th e  type  o f  e q u a tio n  used i n  s h o r t- te rm  fo re c a s t in g ;  b u t  f o r  

th e  lo n g - te rm  a more s e n s ib le  e q u a tio n  i s  c a l le d  f o r .  T h is  c o n c lu s io n  m ig h t 

a ls o  e x p la in  why H outhakker and T a y lo r  were s a t is f ie d  w i th  th e  perform ance 

o f  t h e i r  h a b i t - l i k e  eq ua tion s  w h ich  were te s te d  by s im u la t io n  f o r  o n ly  two 

yea rs  (1961 and 1 9 6 2 ).^

The sea rch  e l a s t i c i t y  from  e s t im a tin g  th e  e q u a tio n s  th rou gh  1967 and 

s im u la t in g  o n ly  1968-70 a re  shown in  th e  n e x t to  la s t  column o f  T ab le  I I I - 5 .  

As exp ec ted , these  e l a s t i c i t i e s  d i f f e r  g r e a t ly  from  th e  ones found by sim u­

la t i n g  1964-70 and w h ich  are  shown in  T ab le  I I I - 6 ,  column 4 . The o r ig in a l  

income e l a s t i c i t i e s  stemming from  th e  BLS-Survey a re  shown in  column 3 o f

-1 7 0 -

^H outhakker a n d -T a y lo r ( 33) ,  pp. 161-72.
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7 FhuITS. VEGETABLES* AnD 
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I v T A L  • E l o M T t O  EfcfcOR

IHP-TS IMP-CSI.vp-CS«GE
2.9 2.7 3.2
6.7 3.4 3.1
2.6 2.1 1.9
•*•6 8.7 A.6
3.3 7.5 7.2
7.7 8.3 6.9
4 .0 6.6 6.5
9-0 9.8 10.0
2.2 3.7 1.9
4.7 <1.1 4.3
7.a 7.7 7.6
7.6 3.0 3.2
2.1 7.6 7.3
1.0 7.8 7.7
11.6 11.7 11.1
15.7 17.3 1ft. 1
16.4 17.2 17.9
5.1 5.1 4.4
2.9 4.0 4.6
2.4 2.7 2.9
5*1 5.0 4.9
2.5 3.7 3.7
6.0 6.9 6.9
4.3 B.8 9.1
5.5 6.6 6.9
3.7 4.3 4.3
10.3 9.6 9.7
3.7 6.1 6.5
3.4 3.5 3.4
9.7 a.5 7,3
3.0 7.8 7.7
15.3 13.7 n.9
17.9 16.1 16.1
27.9 32.8 33.2
4.7 6.3 6.5
4.7 2.6 2.3
1*6 7.6 6.5
6.3 A.6 A.6
S*6 5.5 S.6
5.5 3.4 3.7
1.3 o.O 3.7
2.0 3.3 3.1
1.0 1.2 1.2
4.7 4.5 4.5
1.3 11.9
1.2 3.? 2.4
i.h 2.0 1.3
2.9 8.3 7.7
5.0 9.0 A.6
7.a 2.9 *.9
.3 4.6 4.7
2.9 4.5 4.4
2.1 2.3 2.5
2.3 1.6 2.0
3.2 1.4 1.3
*•4 5.5 3.9

Table I I 1-5:
TERM BEHAVIOR OP THE CONSUMPTION FUNCTIONS

8AB-TS HAB-CS SEARCH IMP—CHOIC KAS-CHOIC EI.aS-67 WINNfR
2.9 3.6 1.2 2 .6 . 3.5 .8 7
6 .9 7.9 1.0 6 .a 10.9 .1 3
0.0 2.0 l . a 2.2 3.7 .3 3
7.0 10.0 7.2 6.9 6.6 .1 1
9.9 1.5 3.7 5.1 3.2 .0 5
7.2 5.5 2.0 6.0 5.3 1.2 8
a .3 10.1 O.S o.a S.O .0 1
9.5 7.5 2.6 9.6 0.9 1.1 A
l .a 3.6 1.3 2.1 5.7 .4 4

12.0 7.0 3.5 0.2 7 .a .1 2
1.8 9.0 l . a 3.8 6.4 1.6 4
7.5 1.7 3.1 5.0 2.2 .1 5

17.9 3.6 6.0 5.0 3.9 .1 1
6.7 2.9 6.0 5.3 1.3 .0 1
0.9 7.6 5.0 9.7 9.9 .1 416.5 10.6 3.3 16.9 13.0 7.9 8

16.0 18.4 0.0 15.7 16.0 8.1 7
0.5 6.0 3.6 0.3 4.6 .1 7
3.6 5.5 1.9 2.2 2.a 1.6 73.9 2.3 2.4 2.5 2.7 .7 S
5.1 3.2 0.7 O.A 3.2 .2 a
0.0 3.2 2.6 3.1 2. a 1.1 iio.a 2.2 5.2 6.6 1.0 a
2.a 2.3 8.7 3.7 0.2 5

.9 o.O 1.3 3.7 2.0 2.3 4
2.0 1.9 1.6 0.0 3.3 1.5 S
9.0 10.0 3.6 7.5 7.8 2.2 7
1.7 0.6 2.0 2.6 1.6 .0 a
6.5 2.7 3.5 3.5 2.0 .7 f
0.3 10.2 3.7 7.0 7.1 .1 4
2.7 5.4 2.6 2 .6 2.0 1.6 A
13.6 15.2 13.0 10.7 10.3 .0 •
18 .9 11.6 10.7 15.7 12.9 .3 S26.0 9.2 23.7 32.6 10.5 7.0 ' 59.7 0.5 .9 3.7 0.7 2.7 7
io.a 7.2 2.1 2.1 6.9 .0 7
0.6 a . i 1.6 o.O 7.4 1.1 1

.6 19.7 5.7 7.9 30.4 3.9 4

.7 3.3 5.1 5.2 2.2 1.6 4
3.4 0.5 1.0 0.0 3.2 2.1 8
1.8 1.0 1.9 3.8 l . a . t i ' 5
1.2 2.7 1.6 3.1 3.6 .0 4
3.9 11.0 .a .9 8.9 1.2 7

’ 6.0 0.9 0.5 0.9 5.9 1.3 3
2.0 1.0 1.2 O.A 2.6 .3 5
1.1 l . a .4 .0 1.2 .5 7

.7 3.2 1.7 2.1 3.5 1.7 •
11.1 0.2 2.0 6.0 2.7 .5 A
6.3 1.6 2.9 3 . 6 0.0 .1 5
11.0 1.6 2.9 0.0 2.0 1.0 s
3.5 2.2 .3 2 .0 .7 .0 1
0.2 5.3 .7 1.0 2.6 .8 7
1.6 2.7 1.3 1.7 0.3 1.0 •
S .5 3.0 1.4 1.7 1.2 1.0 8
1.5 2.0 1.0 1.0 2.2 i a 3
6 . Z 4 . 4 3.3 0 .3 4 . 4 .9

-171-



Table I I I - 6 :

PCE INCOME CLASTIC I TIES WITH PRICE-ELAS. AND *-TJmE OF CHOICE EOUATJON »
S E C »  T J T L t H A a - T S IH P - T S IM P - S U K t f S E AR C H C H O IC E P R l- E L A S * - T I - E

2  P O U .T R T  A t iD  € 6 6 5 - . 5 0 7 0 . 3 4 2 0 . 1 9 5 0 . 1 9 5 0 .2 0 t> 0 - . 0 1 S 1 - 1 . 7 5 5 1
7  f a u n s .  V E 6 iT A 3 L E S »  A NO O T H E R  C R O P S - . 2 9 4 0 . 2 X 1 0 . 4 6 0 0 . 2 6 0 0 . 3 0 0 0 - . 3 0 6 8 - 1 . 3 5 6 8

2 3  X t A T  P P O O o C T S . 5 9 6 0 . 2 2 3 0 . 4 5 0 0 . 0 5 0 0 . 0 5 0 0 - . 1 6 5 6 1 . 4 1 4 9
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t h ls  ta b le  w h ile  columns 1 and 2 rep reseuc th e  u n c o n s tra in e d  e s tim a te s  o f  

th e  two tim e  s e r ie s  eq u a tio n s  HAB-TS and IMP-TS, re s p e c t iv e ly .  The many 

n e g a tiv e  and v e ry  la rg e  e n t r ie s  o f  th e  two columns p o in t  to  th e  d i f f i c u l ­

t ie s  one encounte rs  by a tte m p tin g  to  d e r iv e  th e  income e l a s t i c i t y  from  tim e 

s e r ie s  d a ta . Column 5 i s  o u r ch o ice  o f  th e  e l a s t i c i t y  and th e  la s t  two 

columns show th e  p r ic e  e l a s t i c i t y  in  1961 and th e  tim e  tre n d  te rm  (as 

a p e rc e n t o f  1971 consum ption) o f  th e  Im pu lse  e q u a tio n s .^

D. C onc lu s io n  o f  th e  S im u la t io n

In  t h is  c h a p te r we te s te d  th e  perfo rm ance o f  two d i f f e r e n t  consum ption 

fu n c t io n s ,  one w ith  and one w ith o u t  lagged  v a lu e  o f  th e  dependent v a r ia b le  

(a u to - re g re s s iv e  te rm ) . The s im u la t io n  te s t in g  w i th  these  two e q ua tion s  

showed th a t  f o r  lo n g - te rm  fo re c a s t in g  th e  n o n -a u to -re g re s s iv e  (IMPULSE) equa­

t io n s  i s  s u p e r io r .  N e v e rth e le s s , f o r  s e v e ra l s e c to rs  th e  a u to -re g re s s iv e  

(HABIT) e q u a tio n  proved to  be th e  b e t te r  consum ption fu n c t io n .  We d e c id e d , 

th e re fo r e ,  to  use HABIT In s te a d  o f  IMPULSE f o r  these s e c to rs .  The m a jo r ity  

o f  e q u a tio n s  produced a fo re c a s t in g  e r r o r  o f  le s s  tha n  f i v e  p e rc e n t w h ich  

seem to  in d ic a te  an o v e r a l l  s a t is fa c to r y  s im u la t io n  pe rfo rm ance o f  th e  133 

consum ption e q u a tio n s  used i n  th e  m odel. The t e s t  r e s u lts  a ls o  j u s t i f i e d  

th e  use o f  c ro s s -s e c t io n  income e l a s t i c i t i e s  as th e  tim e  s e r ie s  e s t im a tio n  o f  

th e  income c o e f f i c ie n t  g e n e ra lly  le ad s  to  u n s a t is fa c to ry  r e s u l t s .  We a llo w e d , 

how ever, th e  tim e  s e r ie s  d a ta  to  In f lu e n c e  th e  c ro s s -s e c t io n  e s tim a te  o f  th e  

BLS-Survey whenever such a change c o u ld  be j u s t i f i e d .

-1 7 3 -

A t th e  tim e  th e se  e l a s t i c i t i e s  were computed th e  1971 d a ta  had become 
a v a i la b le .  A lth o u g h , th e  above s im u la t io n s  have n o t been re v is e d ,  th e  f i t t e d  
eq u a tio n s  o f  s e le c te d  in d u s tr ie s  shown in  th e  append ix  use t h is  a d d it io n a l 
o b y e rv a tio n .
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In  t e s t in g  th e  v a l i d i t y  o f  u s in g  th e  "a g e -a d ju s te d  p o p u la t io n " ,  

we found th a t  th e  in c lu s io n  o f  t h is  d a ta  Im proved th e  fo re c a s t in g  

b e h a v io r o f  some e q u a tio n s , w h ile  i t  d id  n o t h e lp  in  o th e rs  and even en­

la rg e d  th e  e r r o r  o f  a few s e c to rs .  C onsequently , we made th e  ad jus tm en t 

to  th e  p o p u la t io n  v a r ia b le  o n ly  to  e q u a tio n s  where i t  reduced th e  s im u la ­

t io n  e r r o r .  The p o s t- re g re s s io n  a u to - c o r r e la t io n  ad jus tm en t was a ls o  found 

to  be  u s e fu l ,  b u t th e  f u l l  e f f e c t  o f  i t  was le s s  th a n  expected . As i t  had 

no n e g a tiv e  e f f e c t  b u t im proved th e  fo re c a s t in g  e r r o r  o f  a few s e c to rs  

a p p re c ia b ly ,  we decided to  use th e  rh o -a d ju s tm e n t f o r  a l l  e q u a tio n s . The 

same h o ld s  f o r  th e  a p p l ic a t io n  o f  th e  d e c lin in g -w e ig h t  scheme and we use 

i t  as w e l l .  We know, o f  co u rs e , th a t  bo th  th e  rh o -a d ju s tm e n t and d e c l in in g -  

w e ig h t scheme a re  in te r r e la te d  and may th e re fo re  have o f f - s e t t i n g  e f fe c t s .  

The optimum d e c l in in g  w e ig h t scheme was found to  be s ix  p e rc e n t.

The o v e r a l l  b e h a v io r o f  th e  consum ption fu n c t io n s  is  p ro b a b ly  b e s t

e x p la in e d  by th e  re g re s s io n , s im u la t io n ,  and fo re c a s t in g  p lo ts  (A ppendix
0

I H - b ) . Here we have shown th e  im p u lse  and h a b it  e q u a tio n s  f o r  s e le c te d  

s e c to rs .  These f ig u re s  n o t o n ly  compare th e  a c tu a l w i th  p re d ic te d  v a lu e  

o f  th e  re g re s s io n ,  b u t a ls o  have added on th e  fo re c a s t  made w i th  th e  equa­

t io n s  'o u t  to  1985. . .

The to p  l i n e  o f  th e  graphs shows th e  chosen Income e l a s t i c i t y  w ith  

th e  B L S -e la s t ic i t y  in  p a re n th e s is ,  th e  p r ic e  e l a s t i c i t y  o f  1961, th e  sim u­

la t io n  f i t  f o r  th e  yea rs  o f  1965-71, th e  re g re s s io n  f i t  f o r  th e  w hole 

p e r io d  o f  1947-71 w i th  th e  r h o - s ta t is t ic s  and la s t  e r r o r  o f  th e  re g re s s io n . 

A lso  shown a re  th e  re g re s s io n  pa ram e te rs . I f  th e  w ord "TIM E" appears as a
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la b e l  f o r  th e  n e x t - t o - la s t  re g re s s io n  c o e f f i c ie n t ,  th e  e q u a tio n  i s  o f  

th e  IMPULSE ty p e ; I f  "P C E C T -l)" appears in  th a t  p o s i t io n ,  th e  e q u a tio n  

i s  H ABITua l. F u rthe rm o re , on the se  graphs we have shown in  a d d it io n  

to  th e  a c tu a l and p re d ic te d  va lu e s  o f  th e  re g re s s io n  a ls o  th e  e x p la n a to ry  

v a r ia b le s .  These graphs I d e n t i f y  b o th  th e  adequacy o f  some o f  th e  con­

sum ption  e q u a tio n s  and some o f  th e  p rob lem  a re a s . The bad eq u a tio n s  o f  

T ab le  I l l - l a  were p u rp o s e ly  in c lu d e d .

In  s h o r t ,  th e  s im u la t io n  w i th  th e  consum ption fu n c tio n s  has v e r i f i e d  

th e  adequacy o f  most o f  them in  p r e d ic t in g  p e rs o n a l consum ption expend i­

tu r e s .  A number o f  s m a ll changes to  th e  o r ig in a l  e q u a tio n  were re q u ire d ,  

how ever, w h ich  i n  tu rn  im proved t h e i r  fo re c a s t in g  a b i l i t y  a p p re c ia b ly .

As a f i n a l  t e s t ,  th e  PCE e q ua tion s  w i l l  be In tro d u c e d  to  th e  fo re c a s t in g  

model to  de te rm in e  th e  o u tp u t e f f e c t  o f  th e  p r e d ic t io n  e r r o r s .  T h is  t e s t ,  

w h ich  i s  p a r t  o f  th e  s im u la t io n  w i th  th 6  w ho le  m odel, i s  d e s c rib e d  in  

C hap te r V I I I .

I n  t h is  c h a p te r we have used the  ro o t  mean squared e r r o r  c r i t e r i o n  i n  

te s t in g  th e  perfo rm ance o f  th e  in d iv id u a l  consum ption e q u a tio n s . In  th e  sub - . 

sequent c h a p te rs , however, we have chosen to  use an average e r r o r  concep t, 

f o r  th e  average e r r o r  t r a n s la te s  more e a s i ly  th e  perfo rm ance o f  th e  model in to  

d i r e c t  v a lu e  te rm s . C onsequently , t h is  measure i s  b e t te r  unde rs tood  by th e  

users o f  th e  INFORUM m odel. The average e r r o r  i s  re p o rte d  in  cu m u la tive  and 

a b s o lu te  te rm s . Here the  c u m u la tive  e r r o r  i s  used as a check f o r  fo re c a s t in g  

b ia s e s , w h ile  th e  a b s o lu te  e r r o r  d e s c rib e s  th e  average m agnitude o f  the  fo re ­

c a s t in g  e r r o r .
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EXPLANATION OF A POST REGRESSION COEFFICIENT 
CHANGE PROCEDURE

In  v ie w in g  th e  re g re s s io n  r e s u lts  one o f te n  w ishes th a t  a c e r ta in  

v a r ia b le  had been l e f t  ou t (e .g .  p o s i t iv e  p r ic e  te rm  in  th e  consum ption 

f u n c t io n ) ,  o r  th e  s iz e  o f  one pa ram ete r is  to o  la rg e  (e .g .  -a ^  je a^ f o r  

a5 < 0 ) in  com parison to  o th e r  param eters o f  th e  e q u a tio n . W ith o u t re ­

ru n n in g  th e  w hole re g re s s io n , one can e a s i ly  a d ju s t  the  re m a in in g  re g re s ­

s io n  c o e f f ic ie n ts  f o r  th e  d e s ire d  change by making use o f  th e  m a tr ix  o f  

p a r t i a l  d e r iv a t iv e s .  F or exam ple, assume th e  fo l lo w in g  s ta n d a rd  l in e a r  

re g re s s io n  m odel:

(1 )  Yt  = ^ X l t  + e2X2 t  + . . .  +  enXn t  + et ; t  = 1 ,2 ,  . . .  ,T .

where X^t  may o r  may n o t be used as a c o n s ta n t te rm . N e x t, i f  we assume 
2

th a t  E (e e *) = creI ,  we know th a t

(2 )  b = ( X ' X r V y

is  th e  b e s t l i n e a r  unbiased e s t im a to r  o f  6 in  e q u a tio n  ( 1 ) .  Now assume 

th a t  th e  k ~  c o e f f i c ie n t ,  b ^ *  i s  un reasonab ly  d i f f e r e n t  from  th e  expected 

v a lu e  o f  say bj* = E (g ^ ) .  R a ther than c o m p le te ly  re - ru n n in g  th e  re g re s ­

s io n  w i th  (Yfc -  bj* 33 th e  new dependent v a r ia b le ,  one can make use 

o f  th e  p a r t i a l  d e r iv a t iv e s  o f  th e  re g re s s io n  c o e f f ic ie n t  w i th  re s p e c t to  

th e  k—  c o e f f ic ie n t  I s  s im p ly :

(3 )  ? -J  .  = po

9bk  x i;J  J

where X^k  » "  Xj  * S th e  in n e r  Pro d u c t o f  the  ^
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independent v a r ia b le .^ -

C onsequen tly , the  e s tim a te d  re g re s s io n  r e s u lts  o f  e q u a tio n  (1 )  a re  

used o n ly  i f  and we have

(4a) ?t  = b,Xu  ♦ b2X2 t + . . .  + bkXk t + . . .  * bnX„t

O th e rw ise , we s e t  b£ = ECf^) and g e t :

(4b) Y* = (b, + + (b2 + 4bkPD2)X2t + ...

♦<bR ♦ Abk)Xkt + .. . ♦ (b„ ♦ AbkPOn)xnt

it
where Ab^ =» bk  “  V  Yt  I s  the  c o n s tra in e d  e s tim a te  o f  Y^ and PD^ ** 1. 

E qu a tio n  (4b ) can, o f  cou rse , be s im p l i f ie d  when w r i t t e n  in  summation 

fo rm .

(5) Y* = l  (b j + Ab|cPDJ )Xj t ; t  = 1,2, . . .  ,T.

*F o r a p ro o f  o f  e q u a tio n  ( 3 ) ,  see Almon ( 2 ) ,  pp . 38-39.
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2*N*F*0*R*U*M PCE-EQUATION SIMULATION (65 -71 ) AND FORECAST (72 -85 ) DATE 072573 PAGE

SECTOR NUMBER 23 MEAT PRODUCTS

INCOM-ELAS PRICE-ELAS S IM FIT  RE6FIT RHO LAST-ERR CONSTANT INCOME PRICE TIME OEL-INC XTIME/PCE
•05000 - *1 6 5 6 3  2 .3 9 6 0 5  2 .4 76 1 1  .0 8 16 6  83 .81 6 8 5  109 .57113  .0 0 22 9  -1 4 .9 4 8 8 2  1 .48919  - .0 0 2 2 9  1 .4 14 8 7  

( .4 5 00 0 )

1957 1958 1959 I9 6 0 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

PCE ACTUAL ( * ) 13201. 13788. 15259 . 15412. 16036. 16335. 17624. 18733. 17638. 17767. 20075. 20768. 20533 . 20821 . 21798 .
PCE PREDIC (+ ) 13843. 14070. 14858 . 15474. 16081*. 16598. 17347. 17981. 18262. 18624. 19475. 20052* 20382 . 20984 . 21 7 14 .
DECLINING WEIGHTS .9250 .9 3 05 .9361 .9418 .9474 .9531 .9589 .9646 .9704 .9 7 63 .9822 .9881 .9940 1 .0000 1 .0 00 0
RELATIVE PRICE VARIABLE 1 .0 3 1 7 1 .1343 1 .0232 .9923 .9667 .9773 .9062 .8777 .9781 1 .0 45 3 .9434 .9299 1 .0 00 0 .9 6 59 .9131
DISPOSABLE INCOME 1844 .0 1831.0 1881 .0 1883 .0 1909.0 1968.0 20 1 3 .0 21 2 3 .0 2 2 3 5 .0 23 3 1 .0 2398 .0 2486.0 2 5 3 4 .0 2 6 0 3 .0 2 6 7 9 .0
DIS-INCOME CHANGE 5 .0 -1 3 .0 5 0 .0 2 .0 2 6 .0 5 9 .0 4 5 .0 1 10 .0 1 12 .0 9 6 .0 6 7 .0 88 .0 4 8 .0 6 9 .0 7 6 .0
POPULATION IN M ILL . 172 . 175 . 178 . 181. 18c*. 1B7, 1B9. 192. 195. 197 . 199. 201. 2 0 3 . 2 0 5 . 2 0 7 .
POPULATION AGE ADJ. 1 .0000 1 .0000 1 .0000 1.0000 1.0000 1.0000 1.0000 1.0000 1 .0000 1 .0000 1.0000 1.0000 1 .0000 1 .0000 1 .0 00 0

♦ * * * * * * * * * * * *



I*N*F*0*R*U*M  PCE-EQUATION SIMULATION (65-71> AND FORECAST (72-85) DATE 072573 PAGE

SECTOR NUMBER 3o ALCOHOLIC BEVERAGES

INCOM-ELAS PRICE-ELAS S IM FIT  REGFIT RHO l AST-e RR CONSTANT INCOME PRICE TIME
1 .4 00 0 0  -3 .2 5 2 4 5  2 .9 8 2 1 6  2 .2 9 7 6 5  .2 6 00 4  4 0 0 .9 5 *6 1  71 .58 2 9 9  .02096  -8 1 .3 3 7 8 3  -1 .2 5 1 3 9  

( 1 .4 00 0 0 )

DEL-INC *TIM E/PCE 
- .0 0 6 0 2  -2 .6 6 0 8 4

1957 1958 1959 i9 6 0  1961 1962 1963 1964 1965 1966 1967 1968 1969 l9 7 o  1971

47 1 2 . 4764 . 
46 8 4 . 4790. 
.9250  .9 3 05  

1 .2 04 8  1 .1 85 5

4906. 
4901 . 
.9361  

1 .1761  
1831*0 1 8 8 1 .0

l.O oO o 1 .0000  
*  *

PCE ACTUAL ( * )
PCE PREOIC (♦ )
DECLINING WEIGHTS 
RELATIVE PRICE VARIABLE 
DISPOSABLE INCOME 1844 .0
DIS-INCOME CHANGE 5 .0  - 1 3 .0  5 0 .0
POPULATION IN  M IL L . 172 . 175 . 178
POPULATION AGE ADJ. 1 .0000

*  *  *
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1 9 6 4 - -
1965 START S IM U L (.)
1966
1967
1968
1969
1970
1 971- -
1972 START FORECAST
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

* * * * *
1967 s  100X 20 40 60 80

5127 , 5254 . 5419 . 5690 . 6068. 6481 . 6961. 72 8 0 . 7927. 
5171 . 5236. 5369 . 5536. 6040. 6486 . 7119. 7553 . 8144. 
.9 4 18  .9474  .g531  .9 5 89  .9646  .9704 .9 7 63  .9 8 22  .9881 

1 .1 51 8  1 .1430  1*1370 1 .1 28 5  1 .1094  1 .0 99 6  1 .0754  1 .0 57 5  1 .0320
18 8 3 .0  19 0 9 .0  1968.0  20 1 3 .0  2 1 2 3 .0  22 3 5 .0  23 3 1 .0  2 3 9 8 .0  2486 .0  

2 .0  2 6 .0  5 9 .0  45*0  110 .0  112 .0  9 6 .0  6 7 .0  88 .0
181 . 184 . 187 . 189 . 192 , 195 . 197 . 199 . 201*

1 .0 00 0  1 .0000  1 .0000  1 .0000  1 .0000  1 .0000  1 .0000  1 .0 00 0  1 .0000
* ♦ * * * •

8646 .
87 5 3 .
.9940

1 .0000
2 5 3 4 .0

4 8 .0
2 0 3 .

1*0000
*

9 2 5 2 .
9 1 1 7 .

1 .0000
.9834

2 6 0 3 .0  
6 9 .0  
2 0 5 .

1 .0000

9 7 4 0 .
9 3 3 9 .

1 .0 00 0
.9 7 97

2 6 7 9 .0  
7 6 .0  
2 0 7 ,

1 .0 00 0  
*

I
f-»
00
I

*
100

*
120

*
140

*.
160

V
Nfr 

*  '
180 200

*
220

*
240



I*N*F*0*R*U*M  PCE-EQUATJON SIMULATION *65-71) AND FORECAST (72 -85 ) DATE 072573 PAGE

INCOM-ELAS PRICE-ELAS SXMFXT REGFIT

SECTOR NUMBER 33 MISC FOOD PRODUCTS

RHO LAST-ERR CONSTANT INCOME
.10000  - .0 0 2 2 4 6 .5 0 8 2 0 2 .9 7 7 0 6 ,33650  - 9 0 . 62054 .77515 .00002

( .4 0 00 0 )

1957 1958 1959 i9 6 0 1961 1962 1963 1964 1965

PCE ACTUAL ( * ) 2770 . 3213. 3549. 3670. 378<i. 3976. 3910. 3833. 3939.
PCE PREDIC (♦ ) 2736 . 28 9 1 . 3 333. 3668. 379*1. 3g04. 4091. 4027. 3948.
DECLINING WEIGHTS .9250 .9 3 05 .9361 .9 4 18 .9474 • 9531 .9589 .9646 .9704
RELATIVE PRICE VARIABLE 1.2741 1 .1 92 4 1 .0 84 9 1 .1 04 8 1.0602 1 .0 23 9 1 .0228 1 .1171 1 .0992
DISPOSABLE INCOME 18 3 9 .0 1844 .0 1 8 3 1 .0 1881 .0 1883.0 1909.0 1968.0 20 1 3 .0 2 1 2 3 .0
DIS-1NC0ME CHANGE 4 4 .0 5 .0 -1 3 .0 5 0 .0 2 .0 2 6 .0 59 .0 4 5 .0 110 .0
POPULATION IN  M ILL . 169 . 172 . 175 . 178. 181. 184. 187. 189 . 192 .
POPULATION AGE ADJ. 1 .0 20 8 1 .0202 1 .0 17 6 1 .0152 1*0124 1.0071 1 .0063 1 .0056 1 .0 02 2

*  * * * * * * * *

PRICE
- .0 * 2 9 7

P C E (T -i)
.97770

DEL-INC 
- .0 0 1 0 7

XTIME/PCE
•ooooo

4 173 .
4051.
.9 7 63

1 .0590
2 235 .0  

112.0
195.

1.0000

4421 .
4282.
.9822

1 .0140
2 3 3 1 .0

9 6 .0
197.

.9995

4581. 46 8 3 .
4526. 46 8 3 .
.9881 .9 9 40
.9838 1 .0000

2398 .0  2 4 8 6 .0
6 7 .0  8 8 .0
199. 2 0 1 .

.9960 .9954
*  *

46 9 6 .
4 7 7 7 .

1 .0000
1 .0 71 9
25 3 4 .0

4 8 .0
2 0 3 .

.9943

4 7 1 3 .
48 0 3 .

1 .0 00 0
1 .0 6 0 3
2 6 0 3 .0

6 9 .0
2 0 5 .

.9924
*

1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963 
1 9 6 4 -
1965 START S IM U L (.)
1966
1967
1968
1969
1970 
1971-
1972 START FORECAST
1973
1974
1975
1976
1977
1978
1979 
I9 6 0
1981
1982
1983
1984
1985

♦ *
1967 = 100X 20

00
NJ
I

160
«

180
*

200
*

220
*

240



I*N*F*0*R*U*M  PCE-EQUATION SIMULATION (65 -71 ) AND FORECAST (72-85) DATE 072573 PAGE

INCOM-ELAS PRICE-ELAS SIM FIT  REGFIT 
.00000  - .1 8 6 4 1  1 .0 77 0 3  2 .7 66 8 6  

( .3 5 0 0 0 )

SECTOR NUMBER 34 TOBACCO PRODUCTS

INCOMERHO l a s t - err constant
.1 3 86 4  176 .59583  9 ,61300

PRICE P C E (T - l) DEL-INC «TIME/PCE
.00000  -5 .6 2 7 0 1 >86656 .0 0 00 0 .0 0 00 0

1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

PCE ACTUAL ( * ) 4 2 9 1 . 5036. 5282. 5436. 5621. 5728. 5719. 5727. 5 873 . 5864. 5948. 6081. 6 122 . 5990 . 6 2 3 9 .
PCE PREDIC (♦) 42 5 2 . 4463 . 5136. 5 377 . 5537. 5 709 . 5789 i 5792 . 5 8 1 2 . 5934 . 5924. 6016. 6 1 2 8 . 61 4 0 . 6 0 6 3 .
DECLINING WEIGHTS .9250 .9 3 05 .9361 .9 4 18 .9474 .9531 .9589 .9646 .9704 .9 7 63 .9822 .9881 .9 9 40 1 .0000 1 .0 00 0
RELATIVE PRICE VARIABLE 1 .0 2 7 8 1 .0 32 2 1 .0 23 2 1 .0080 .9980 .9 8 93 1 .0059 1 .0052 .9 9 37 1 .0002 1 .0061 .9925 1 .0 00 0 1 .0 18 4 1 .0 02 0
d is p o s a b l e  inco m e 1839 .0 1844 .0 1 831.0 1881.0 1883,0 1909.0 1968.0 2 013 .0 2 1 2 3 .0 2235 ,0 2 3 3 1 .0 2398.0 2 4 8 6 .0 2 5 3 4 .0 2 6 0 3 .0
DIS-INCOME CHANGE 4 4 .0 5 .0 -1 3 .0 5 0 .0 2 .0 2 6 .0 5 9 .0 4 5 .0 1 1 0 .0 1 12 .0 9 6 .0 67 .0 8 8 .0 4 8 .0 6 9 .0
POPULATION i n  m i l l . 169 . 172 . 175 . 178 . 181 . 184. 187 . 189 . 192 . 195 . 197. 199. 2 0 1 . 2 0 3 . 2 0 5 .
POPULATION AGE ADJ. 1 .0 25 1 1 .0242 1 .0 2 0 9 1 .0 17 9 1.0151 1*0079 1 .0069 1 .0062 1 .0 02 5 1.0000 .9993 .9956 .9950 .9 9 37 .9914

*  * * * * * * * * 1* * * *
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963 
1964-
1965 START S IM U L (.)
1966
1967
1968
1969
1970 
1 9 7 1 -
1972 START FORECAST
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

*  *
1967 = 100X 20

*
40 140

*
160

*
180

*
200

*
220

*
240

-183-



I*N*F*0*R*U*M  PCE-EQUATION SIMULATION (65 -71 ) AND FORECAST (72-85) DATE 072573 PAGE

SECTOR NUMBER 36 FLOOR COVERINGS

INCOM-ELAS PRICE-ELAS SIMFXT REGFIT RHO LAST-e RR CONSTANT INCOME PRICE
1 .6 50 0 0  -1 .2 1 4 7 6  8 .6 3 3 2 3  6 .7 6 8 2 4  .5 2 08 8  8 .3 88 6 1  1*13262 .00356  -3 .3 7 5 3 0  

( 1 .8 5 0 0 0 )

TIME OEL-INC x t im e / pce  
- .0 3 9 0 6  .0 0 26 6  - .4 9 3 9 4

1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

PCE ACTUAL ( * ) 4 9 0 . 51 0 . 606 . 620 . 676 . 7 9 9 . 830 . 980 . 1 013. 1073. 1226. 1414. 1567 . 1 556. 1638.
PCE PREOIC (♦) 5 3 3 . 599 . 67 3 . 65 0 . 708 . 7 7 8 . 837 . 945 . 1069. 1162. 1254. 1356. 1 405 . 1513. 1629.
DECLINING WEIGHTS .9250 .9305 .9361 .9 4 18 .9474 • 9531 .9589 .9646 .9704 .9763 .9822 .9881 • 99«40 1 .0000 1 .0000
RELATIVE PRICE VARIABLE 1 .5 0 6 8 1 .3 7 1 6 1 .3 5 4 8 1 .3 64 4 1 .3237 1 .3 06 3 1 .2 56 2 1 .2650 1 .2 01 9 1 .1584 1 .0 76 8 1.0449 1 .0 00 0 .9 3 95 .8 7 02
DISPOSABLE INCOME 1 8 4 4 .0 1831 .0 1 8 8 1 .0 18 8 3 .0 1909.0 1968 .0 2 0 1 3 .0 21 2 3 .0 2 2 3 5 .0 2 3 3 1 .0 2 3 9 8 .0 2486.0 2 5 3 4 .0 2603*0 2 6 7 9 .0
DIS-INCOME CHANGE 5 .0 -1 3 .0 50 . 0 2 .0 2 6 .0 5 9 .0 4 5 .0 110 .0 1 12 .0 9 6 .0 6 7 .0 88.0 4 8 .0 6 9 .0 7 6 .0
POPULATION IN M ILL . 172 . 175. 178 . 181 . 18 t|. 187 . 189 . 192 . 195 . 197. 199. 201. 2 0 3 . 2 0 5 . 2 0 7 .
POPULATION AGE ADJ. 1 .0 00 0 l.O oO o 1 .0 00 0 1 .0000 1 .0000 1 .0000 1.0000 1 .0000 1 .0000 1.0000 1.0000 1.0000 1 .0 00 0 1*0000 1 .0000

*  * * * * * * * * * * * *

00
■fc-
I

*
40

*
60

*
60

*
100

*
120

*
140

*
160

*
160

*
200

*
220

*
240



I*N*F*0*R*U*M  PCE-EQUATXON SIMULATION (65 -71 ) AND FORECAST (72 -85 ) DATE 072573 PAGE

SECTOR NUMBER 3b KNITTING

INCOM-ELAS PRICE-ELAS S IM FIT  RE6FIT RHO UAST-eRR CONSTANT INCOME PRICE TIME
1 .5 00 0 0  .00000  10 .70 3 7 7  6 .9 3 7 0 7  .(53821 30 .75909  -1 ,3 7 7 4 0  .00299  .00000  .04378  

( 1 .1 9 0 0 0 )

DEL-INC *TIM E/PCE 
.0 0 00 0  .6 3 71 6

1957 1958 1959 I9 6 0 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

PCE ACTUAL ( * ) 575 . 60 8 . 6 6 5 . 6 5 7 . 7 0 0 . 706 . 791 . 850 . 927 . 1002. 1027. 1210. 1467. 1 503. 1423.
PCE PREDIC (♦) 62 1 . 6 3 3 . 6 7 7 . 698 . 732 . 784 . 830 . 91 3 . 999 . 1076. 1136. 1210. 1260. 1322. 1392.
DECLINING WEIGHTS .9250 .9 3 05 .9361 .9 4 18 .9474 .9531 .9589 .9646 .9704 .9763 .9822 .9881 .9 9 40 1 .0 00 0 1 .0 00 0
RELATIVE PRICE VARIABLE 1 .3670 1 .3 10 8 1 .2 8 7 5 1 .2 64 8 1.2491 1 .2405 1 .2080 1 .1739 1 .1570 1 .1 11 5 1 .0 67 7 1.0410 1 .0 00 0 .9450 .8591
DISPOSABLE INCOME 1 8 4 4 .0 1831*0 1881 .0 1883 .0 1909.0 1968.0 20 1 3 .0 21 2 3 .0 22 3 5 .0 2 3 3 1 .0 2 3 9 8 .0 2486.0 2 5 3 4 .0 2 6 0 3 .0 2 6 7 9 .0
DIS-INCOME CHANGE 5 .0 -1 3 .0 5 0 .0 2 .0 2 6 .0 5 9 .0 4 5 .0 1 10 .0 1 12 .0 9 6 .0 6 7 .0 88 .0 4 8 .0 6 9 .0 7 6 .0
POPULATION IN  M ILL . 172 . 175 . 178 . 181 . 181*. 187. 189. 192. 195. 197. 199, 201. 2 0 3 . 2 0 5 . 2 0 7 .
POPULATION AGE ADJ* 1 .0000 1 .0000 1 .0 00 0 1 .0000 1 .0000 1.0000 1.0000 1 .0000 1 .0000 1 .0000 1 .0000 1.0000 1 .0 00 0 1 .0000 1 .0000

*  * * * * * * * * 1 * * *
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963 
1964-
1965 START S lM U L (.)
1966
1967
1968
1969
1970
1 9 7 1 - -  -
1972 START FORECAST
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

*  *
1967 = 100* 20

00
Ui
I

*
40

*
60

« .
80

*
100

*
120

*
140

*  *  *  *
160 180 200 220

*
240



I*N*F*0*R*U*M  PCE-EQUATXON SIMULATION (65-711 AND FORECAST (7g-8 5 ) DATE 072573 PAGE

SECTOR NUMBER 39 APPAREL

INCOM-ELAS PRICE-ELAS S IM FIT  REGFIT 
1 .0 00 0 0  - .9 0 8 7 3  11 .97 9 7 3  3 .5 80 6 2  

( 1 .1 9 0 0 0 )

RHO LAST-e RR 
,6 9 0 4 5 -1 2 3 1 .60g62

CONSTANT 
5 1 . 391*71

INCOME PRICE TIME
.03615  -6 0 .9 0 2 8 6  -1.491*60

DEL-INC 1TIME/PCE 
.0 0 22 7  -1 .8 6 1 8 2

1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

PCE ACTUAL ( * ) 12347. 11974. 12404 . 12595. 12686. 13486. 14630. 15085. 15784. 16200. 15962, 16232. 16871 . 16042 . 16625*
PCE PREDIC (♦) 12023. 12225. 12576. 12579. 12813. I 3 i9 1 . 13426. 14132. 14876. 15535. 15963. 16479. 16706. 17200. 17857 .
DECLINING WEIGHTS .9250 .9305 .9361 .9 4 18 .9474 .9531 .9589 .9 6 46 .9704 .9763 .9822 .9881 .9940 1 .0000 1 .0000
RELATIVE PRICE VARIABLE 1 .0 85 5 1 .0 52 6 1 .0 46 4 1 .0 39 6 1 .0298 1*0260 1 .0 23 9 1.0231 1 .0 17 9 1*0094 1 .0 02 6 1*0027 1*0000 .9 8 89 .9 7 23
DISPOSABLE INCOME 1 844 .0 1 831 .0 18 8 1 .0 18 8 3 .0 1909.0 1968.0 2 0 1 3 .0 21 2 3 .0 2 2 3 5 .0 23 3 1 .0 23 9 8 .0 2486.0 2 5 3 4 .0 2 6 0 3 .0 2 6 7 9 .0
DIS-INCOME CHANGE 5 .0 -1 3 .0 5 0 .0 2 .0 2 6 ,0 5 9 .0 4 5 .0 1 10 .0 1 12 .0 9 6 .0 6 7 .0 88 .0 4 8 .0 6 9 .0 7 6 .0
POPULATION IN  M ILL . 172 . 175 . 178 . 181 . 184. 187 . 189 . 192 . 195 . 197 . 199. 201. 2 0 3 . 2 0 5 . 2 0 7 .
POPULATION AGE ADJ. 1 .0000 I . O oOq 1 .0 00 0 1 .0000 1 .0000 1.0000 1 .0000 1.0000 1 .0000 1 .0000 1.0000 1.0000 1 .0000 1 .0000 l.o o o o

*  * * * * * * * * * * * *
1947
m a
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1 9 6 4 - -
1965 START S IM U L (.)
1966
1967
1968
1969
1970 
1 9 7 1 -
1972 START FORECAST
1973
1971
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

* ' •
1967 s 100* 20

00
I

A

*

\

*
40

*
60

*
80

*
100

*
120

*
140

*
160

*
180

*
200

*
220

*
240



I*N*F*0*R*U*M  PCE-EQUATION SIMULATION (65 -71 ) AND FORECAST (72-85) DATE 072573 PAGE

SECTOR NUMBER 45 HOUSEHOLD FURNITURE

INCOM-ELAS PRICE-ELAS S IM FIT  RE6FIT 
.70000  - .6 7 1 4 3  10 .46 4 8 5  4 .1 0 2 3 5  

( .9 6 0 0 0 )

RHO LAST-ERR 
.61012  -2 2 2 .9 4 5 6 8

CONSTANT
16.13310

INCOME
.00606

PRICE
-1 1 .0 8 6 0 4

TIME DEL-INC k t im e / pce  
- .0 1 6 9 7  .0 0 7 1 5  - .0 8 0 6 7

1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

PCE ACTUAL ( * ) 3009. 3003. 3351. 3 234. 3074. 3332. 3530. 3714. 3884. 3960. 3912. 4103. 41 8 2 . 4 0 9 4 . 4 3 5 3 .
PCE PREDIC (+ ) 28 3 8 . 2 883 . 3065. 3048. 3149. 3288. 3369, 3642. 3824. 3942. 4005. 4164. 4211 . 4 4 0 3 . 4 5 7 5 .
DECLINING WEIGHTS .9250 .9305 .9361 .9418 .9474 .9531 .9589 .9646 .9704 .9763 .9822 .9881 .9940 1 .0000 1 .0 00 0
RELATIVE PRICE VARIABLE 1 .0320 1 .0111 1 .0 05 7 .9 9 89 1 .00o6 1 .0010 .9974 .9913 .9857 .9694 .9970 .9995 1*0000 .9 8 17 .9 7 o9
DISPOSABLE INCOME 1 844.0 1 831.0 1 681 .0 1883.0 1909.0 1968.0 2013.0 21 2 3 .0 2 2 3 5 .0 2331 .0 23 9 8 .0 2486.0 2 5 3 4 .0 2603*0 2 6 7 9 .0
DIS-INCOME CHANGE 5 .0 -1 3 .0 5 0 .0 2 .0 2 6 .0 5 9 .0 45 .0 1 10 .0 112 .0 9 6 .0 6 7 .0 88 .0 4 8 .0 6 9 .0 7 6 .0
POPULATION IN  M ILL . 172 . 175. 178 . 181 . 184. 187. 169. 192. 195. 197 . 199. 201* 2 0 3 . 20 5 . 2 0 7 .
POPULATION AGE AOJ* 1 .0 24 6 1 .0 23 3 1 .0 19 7 1 .0142 1 .0123 1 .0064 1.0054 1 .0043 1 .0020 1.0000 .9998 .9970 .9992 .9 9 98 .9 9 93

*  * * ♦ * * * ♦ * 1» * * *
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963 
1964-
1965 START S IM U L (.)
1966
1967
1968
1969
1970
1 9 7 1 - -
1972 START FORECAST
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

I
00
•'vl
I

\

1967 = 100*
*
20

*
40 60

«
80 100

*
120

*
140

*
160

*
180

*
200

*
220 240



I*N*F*0«R*U*M PCE-EQUATION SIMULATION (65 -71 ) ANO FORECAST (72-85) DATE 072573 PAGE

SECTOR NUMBER 52 NEWSPAPERS

INCOM-ELAS PRICE-ELAS S IM FIT REGFIT 
.90000  .00000  2 .7 89 6 1  2 .4 85 8 2  

( .4 9 0 0 0 )

RHO l a s t - err  constant
.1 7 92 5  -76.741*87 -*0 2 1 8 6

INCOME
.00331

PRICE TIME DEL-INC *TIM E/PCE
,00000  - .0 8 5 7 0  .0 0 00 0  -1 .0 3 1 2 1

1957 1958 1959 I9 6 0 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

PCE ACTUAL ( * ) 1260 . 120&. 1299. 1313. 1291. 1306. 1317. 1409. 1470. 1562. 1616. 1683. 1788. 1710. 1721.
PCE PREDIC <♦> 1224. 1222. 1256. 1263. 1284. 1325. 1356. 1429. 1503. 1567. 1611. 1670. 1701. 1745. 1798.
DECLINING WEIGHTS .9250 .9305 .9361 .9418 .9474 .9531 .9589 .9646 .9704 .9763 .9822 .9881 .9940 1 .0000 1 .0 00 0
RELATIVE.PRICE VARIABLE .9 6 76 .9656 .9656 .9 7 88 .9943 1.0070 1 .0275 1 .0303 1 .0 31 2 1 .0 18 5 1 .0137 1.0055 1*0000 1 .0 13 4 1 .0 29 0
DISPOSABLE INCOME 18 4 4 .0 1 831.0 1881 .0 18 8 3 .0 1909.0 1968.0 20 1 3 .0 2123 .0 2 2 3 5 .0 2 3 3 1 .0 2 3 9 8 .0 2486.0 2 5 3 4 .0 2 6 0 3 .0 2679*0
DIS-INCOME CHANGE 5 .0 -1 3 .0 5 0 .0 2 .0 2 6 .0 *>9.0 4 5 .0 1 10 .0 112 .0 9 6 .0 6 7 .0 88.0 4 8 .0 6 9 .0 7 6 .0
POPULATION IN M ILL . 172 . 175. 178 . 181. 184, 187 . 189 . 192. 195 . 197. 199. 201. 2 0 3 . 2 0 5 . 2 0 7 .
POPULATION AGE ADJ. 1 .0000 l.O oO o 1 .0 00 0 1 .0000 l.OOoO 1.0000 1.0000 l.OOOo 1 .0000 1.0000 1.0000 1.0000 1 .0 00 0 1 .0 00 0 1 .0000

*  ♦ * * * * * * ♦ 4I * *
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963 
1964-
1965 START S IM U L (.)
1966
1967
1968
1969
1970
1 9 7 1 - "
1972 START FORECAST
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

*  *
1967 = 100* 20

*
40

*
60

*
80

*
100

*  *
120 140

*
160

*
180

*
200

*
220 240

-188
-



I*N*F*0*R*U*M  PCE-EQUATJON SIMULATION (65 -71 ) AND FORECAST (72 -85 ) DATE 072573 PA6E

SECTOR NUMBER 67 CLEANIN6 AND TOILET PREPARATIONS

INCOM-ELAS p r ic e - e l a s  S IM FIT  REGFIT 
1 .4 00 0 0  .00000  1 .8 64 6 0  3 .3 85 8 8  

( .3 2 00 0 )

RHO LAST-ERR 
.6 2 89 8  -2 8 2 .2 1 9 9 1

CONSTANT
-6 .0 2 5 6 3

INCOME
.01294

PRICE
•00000

TIME DEL-INC *TIM E/PCE 
.20306 .00000  • 7336*1

1957 1958 1959 i9 6 0 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

PCE ACTUAL ( * ) 2371 . 2 6 8 3 . 2963 . 3049. 3243. 3481. 3762. 4028 . 4304. 4 623 . 4 957 . 5200. 55 6 5 . 5 7 8 2 . 5 7 3 2 .
PCE PREDIC (♦) 2648 . 2699 . 2895 . 2 983. 3133. 3363. 3561. 3 924. 4 296. 4632. 4897. 5218. 54 3 7 . 5707 . 6 0 1 4 .
DECLINING WEIGHTS .9250 .9305 .9361 .9 4 18 .9474 .9531 .9589 .9646 .9700 .9 7 63 .9822 .9881 .9940 1 .0 00 0 1 .0 00 0
RELATIVE PRICE VARIABLE 1 .1 28 3 1 .1 24 3 1 .1 19 2 1 .1 02 3 1 .0933 1 .0785 1 .0662 1 .0645 1 .0570 1 .0012 1 .0 3 4 7 1 .0163 1 .0 00 0 .9 6 99 .9 6 62
DISPOSABLE INCOME 1 844.0 1831 .0 1881 .0 1883 .0 1909.0 1968.0 20 1 3 .0 2123 .0 2 2 3 5 .0 2 3 3 1 .0 2 3 9 8 .0 2486.0 2 5 3 4 .0 2 6 0 3 .0 2 6 7 9 .0
DIS-INCOME CHANGE 5 .0 -1 3 .0 5 0 .0 2 .0 26 .0 5 9 .0 4 5 .0 110 .0 1 1 2 .0 9 6 .0 6 7 .0 8 8 .0 4 8 .0 6 9 .0 7 6 .0
p o p u l a t io n  IN m i l l . 172 . 175 . 178 . 181 . 184. 187. 189 . 192 . 195 . 197. 199. 201* 2 0 3 . 2 0 5 . 2 0 7 .
POPULATION AGE ADJ. 1 .0000 1 .0000 1 .0000 1 .0000 1.0000 1 .0000 1.0000 1.0000 1 .0000 1.0000 1 .0000 1.0000 1 .0000 1 .0 00 0 1 .0 00 0

*  * * * * * * * * *1 * * *
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963 
1 9 6 4 -
1965 START S IM U L (.)
1966
1967
1968
1969
1970
1 9 7 1 - -
1972 START FORECAST
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

00
VO
I

1967 s 100* 20
*
<10

*
60

*■
80

*
100

*
120

*
140

*
160

N-
*  *

160 200
*

220
*

240



|*N*F*0*R*U*M  PcE-EQUATION SIMULATION (65 -71 ) AND FORECAST (72 -85 ) DATE 072573 PAGE

SECTOR NUMBER 69 PETROLEUM REFINING AND RELATED PRODUCTS

INCOM-ELAS PRICE-ELAS S IM FIT  REGFIT 
.6 0 00 0  - *0 7 9 3 8  7 .6 8 9 5 7  3 .97490  

( .6 8 00 0 )

RHO LAST-e RR 
.4 5 05 3  -2 1 1 .7 2 4 6 1

CONSTANT
11 .60932

INCOME
.01373

PRICE
-2 .1 7 5 1 0

TIME
.29034

DEL-INC
- .0 1 3 7 3

XTIME/PCE
.6 4 83 6

1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

PCE ACTUAL ( * ) 5274. 5652. 5970 . 6 0 7 3 . 6020 0 6218 . 6293. 7 099. 7147, 7 456 . 7 650 . 8239. 8 7 9 6 . 9 2 5 8 . 92 7 4 .
PCE PREDIC (♦■) 5223 . 5426. 5545 . 58 1 8 . 5980. 62O6 . 6517. 6 810. 7241. 7 6 8 2 . 8092. 8449. 8 8 5 1 . 9 1 3 7 . 94 8 6 .
DECLINING WEIGHTS .9250 .9305 .9361 .9 4 18 .9474 .9531 .9589 .9646 .9704 .9763 .9822 .9861 .9940 1 .0000 1 .0000
RELATIVE PRICE VARIABLE 1 .3 8 1 5 1 .2 4 H 1 .2 1 8 5 1 .2 03 3 1.195*1 1 .1686 1 .1378 1 .0754 1 *0947 1*1051 1 .0 95 5 1.0317 1*0000 .9 6 09 .9 7 39
DISPOSABLE INCOME 1844 .0 1831.0 1881 .0 1883 .0 1909.0 1968.0 2013.0 21 2 3 .0 22 3 5 .0 2 3 3 1 .0 2 3 9 8 .0 2486.0 2 5 3 4 .0 2 6 0 3 .0 2 6 7 9 .0
DIS-INCOME CHANGE 5 .0 -1 3 .0 5 0 .0 2 .0 2 6 .0 5 9 .0 4 5 .0 110 .0 1 12 .0 9 6 .0 6 7 .0 88 .0 4 8 .0 6 9 .0 7 6 .0
POPULATION IN  M ILL . 172 . 175 . 178 . 181 . 184 . 187. 189. 192. 195 . 197 . 199 , 201 . 2 0 3 . 2 0 5 . 2 0 7 .
POPULATION AGE ADJ. 1 .0000 1 .0000 1 .0000 1 .0000 1*0000 1 .0000 1.0000 1 .0000 1 .0000 1 .0000 1.0000 1.0000 1*0000 l.OOOo 1 .0000

*  * * * * * * * * * * * *
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963 
1964-
1965 START S IM U L (.)
1966
1967
1968
1969
1970
1971
1972 START FORECAST
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

*  •
1967 = 100* 20

VO
0
1

*  >

X

40
*
60

*
80

*
100

*
120

*
140

*
160

' N
*

100
*

200
*

220 240



I*N*F*0*R*U*M  PCE-EQUATION SIMULATION (65 -71 ) AND FORECAST (72-85) DATE 072573 PAGE

SECTOR NUMBER 72 TIRES AND INNER TUBES

INCOM-ELAS PRICE-ELAS SIM FIT REGFIT RHO LAST-ERR constant INCOME PRICE TIME DEL-IN C  XTIME/PCE
1*00000 -*5 3 6 0 9 5 .6 47 3 0 5 .5 45 5 6 .12192  146. 77460 3 .85183 .00331 -3 .0 4 4 6 9 .02503 ■■*00095 .24004

( .6 5 00 0 )

1957 1958 1959 i9 6 0 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

PCE ACTUAL ( * ) 88 1 . 974 . 1186* 1 201. 1162. 1292. 1269. 1355. 1493. 1573. 1568. 1761. 2 013 . 1896. 2159.
PCE PREDIC (+ ) 9 7 1 . 99 6 . 1085. 1157. 1206. 1297. 1338. 1435. 1531. 1612. 1683. 1768. 1861. 1913. 2012 .
DECLINING WEIGHTS .9250 .9305 .9361 .9 4 18 .9474 .9531 .9589 .9646 .9704 .9763  .9822 .9881 .9940 1 .0000 1 .0 00 0
RELATIVE PRICE VARIABLE 1 .3 1 7 8 1 .3001 1.2090 1 .1371 1 .1136 1 .0497 1 .0722 1 .0458 1 .0443 1 .0574  1 .0 60 2 1.0488 1 .0000 1 .0 17 5 .9 8 13
DISPOSABLE INCOME 1844 .0 1831*0 1 881 .0 1 883 .0 1909,0 1968.0 2 0 1 3 .0 2 123 .0 22 3 5 .0 2 3 3 1 .0  2 3 9 8 .0 2486.0 2 5 3 4 .0 2 6 0 3 .0 2 6 7 9 .0
d is - in c o m e  change 5 .0 -1 3 *0 5 0 .0 2 .0 2 6 ,0 5 9 .0 4 5 .0 1 1 0 .0 1 12 .0 9 6 .0  6 7 .0 8 8 .0 4 8 .0 6 9 .0 7 6 .0
POPULATION IN  M ILL . 172 . 175 . 178 . 181 . 184. 187. 189 . 192. 195. 197 . 199. 201 . 203 . 2 05 . 2 0 7 .
POPULATION AGE ADJ. 1 .0000 l.O oO o 1 .0000 1 .0 00 0 1 .0000 1.0000 1.0000 1 .0000 1 .0000 1 .0000  1 .0000 1.0000 1 .0000 1 .0000 1 .0 00 0

*  * * * * * * * * # * * *
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1 9 6 4 - -
1965 START S IM U U .)
1966
1967
1968
1969
1970 
1971-
1972 START FORECAST
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

*  *
1967 = 100* 20

I
I—*
VO
M
I

*  '
40

*
60

*
80

X
♦ *  *  *  *  *

100 120 140 160 180 200
*

220
*

240



I*N*F*0*R*U*M  PcE-EQUATXON SIMULATION (65 -71 ) AND FORECAST (72-85) DATE 072573 PAGE

SECTOR NUMBER 76 LEATHER FOOTWEAR

INCOM-ELAS PRICE-ELAS SIM FIT  REGFIT 
.70000  - .5 4 9 7 0  2 .6 81 9 1  3 .03660  

( .7 8 0 0 0 )

RHO l a s t - err
.2 1 70 5  -2 3 0 .5 6 6 9 3

CONSTANT
11.10767

INCOME
•00542

PRICE
-8 .5 1 2 7 5

TIME
- .2 2 8 5 9

OEL-INC XTIME/PCE 
- .0 0 1 8 2  -1 .4 7 1 5 2

1957 1958 1959 i9 6 0 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

PCE ACTUAL ( * ) 2903 . 2849. 2 986 . 2 743 . 2765. 2872. 2905. 3074. 3106 . 3175. 3200. 3410. 3345 . 3267 . 3170 .
PCE PREDIC (+ ) 2824 . 2848. 2 8 0 4 . 2 8 0 2 . 2826. 2848. 2915. 3021. 3109 . 3135. 3189. 3231. 3271 . 3333. 3400 .
DECLINING WEIGHTS .9250 .9 3 05 .9361 .9 4 18 .9474 .9531 .9589 .9 6 46 .9704 .9763 .9822 .9881 .9940 1 .0 00 0 1 .0 00 0
RELATIVE PRICE VARIABLE .9 2 23 .9059 .9501 .9614 .9547 .9574 .9447 .9344 .9403 .9792 .9874 .9977 1 .0 00 0 .9874 .9 8 34
DISPOSABLE INCOME 1844 .0 1831 .0 18 8 1 .0 1883 .0 1909.0 1968.0 20 1 3 .0 21 2 3 .0 2 2 3 5 .0 23 3 1 .0 23 9 8 .0 2486.0 2 5 3 4 .0 2 6 0 3 .0 2 6 7 9 .0
DIS-INCOME CHANGE 5 .0 -1 3 .0 5 0 .0 2 .0 2 6 .0 59 .0 4 5 .0 1 1 0 .0 11 2 .0 9 6 .0 6 7 .0 88 .0 4 8 .0 6 9 .0 7 6 .0
POPULATION IN  M ILL . 172 . 175 . 178 . 181 . 184. 187. 189. 192. 195 . 197 . 199. 201. 20 3 . 20 5 . 20 7 .
POPULATION AGE ADJ. 1 .0270 1 .0 26 6 1 .0231 1 .0210 1 .0176 1 .0089 1 .0079 1 .0077 1 .0 02 9 1.0000 .9987 .9937 .9910 .9 8 83 .9 8 52

*  * * * * * * * * * * * *
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963 
1964-
1965 START S IM U U .)
1966
1967
1968
1969
1970 
1971-
1972 START FORECAST
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

*  *
1967 = 100* 20

VO
NJ
I

*
<to

*
60

*
80

*
100

*
120

*
140

*
160

*
180

*
200

*
220

*
240



I*N*F*0*R*U*M  PCE-EQUATXON SIMULATION (65 -71 ) AND FORECAST (72 -85 ) DATE 072573 PAGE

SECTOR NUMBER 12s HOUSEHOLD APPLIANCES

INCOM-ELAS PRICE-ELAS S IM FIT  REGFIT 
1 .70000  .00000  1 .9 43 8 6  3 .3 82 8 1  

( .5 1 00 0 )

RHO LAST-ERR 
,0 0 76 8  -1 8 ,1 3 0 4 9

CONSTANT
-8 ,2 9 2 0 7

INCOME
,01145

PRICE
•ooooo

TIME
,01033

DEL-INC KTIME/PCE 
.0 0 00 0  .0 4 63 2

1957 1958 1959 i9 6 0 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

PCE ACTUAL ( * ) 2 147. 2134. 24 4 2 . 2 3 3 6 . 2 362. 2560. 2860. 3077. 3 492, 3 642. 3 694 . 4117, 4 2 6 2 , 4271 , 4 6 1 9 .
PCE PRED1C < + ) 2183. 2195. 2335 . 23 7 9 . 2477. 2 644. 2782. 3065. 3356, 3615. 3810, 4055, 42 0 9 , 4 408 , 4637 ,
DECLINING WEIGHTS .9250 .9305 .9361 .9 4 18 .9474 .9531 .9589 .9646 ,9704 .9763 ,9822 ,9881 ,9940 1 ,0000 1 .0 00 0
RELATIVE PRICE VARIABLE 1 .3 2 5 9 1 .3224 1 .3 08 3 1 .2 42 7  1 .1998 1 .1738 1 .1368 1 .1 13 6 1 ,0794 1 .0 53 5 1 ,0411 1,0264 1 ,0 00 0 ,9836 .9 6 5 9
DISPOSABLE INCOME 1844.0 1831.0 18 8 1 .0 1 883 .0 1909,0 1968.0 2 013 .0 2123 .0 22 3 5 ,0 2 3 3 1 .0 2 3 9 8 ,0 2486,0 2 5 3 4 .0 2 6 0 3 ,0 2 6 7 9 ,0
DIS-INCOME CHANGE 5 ,0 -1 3 .0 50 . 0 2 .0 2 6 ,0 5 ^ .0 4 5 .0 1 10 ,0 1 12 .0 9 6 ,0 6 7 ,0 6 8 .0 4 8 .0 6 9 ,0 7 6 ,0
POPULATION IN  M ILL . 172 . 175, 17 8 . 1 81 . 184. 187. 189 . 192 , 195 , 197 . 199 , 201 . 2 0 3 . 205 , 2 0 7 ,
POPULATION AGE ADJ* 1 .0000 i.o o o o 1 .0 00 0 1 .0000 l.OOoO 1.0000 1.0000 1 ,0000 1 .0000 1 .0000 1 .0000 1.0000 1 ,0 00 0 1 .0000 1 ,0000

*  * * * * * * * * - 4I * * *

vo
U>
I



I*N*F*0*R*U*M  PCE-EQUATION SIMULATION <65-71) AND FORECAST (7*-B 5) DATE 072573 PAGE

SECTOR NUMBER 1 2 *  RADIO AND TV RECEIVING

INCOM-ELAS PRICE-ELAS SIM FIT  REGFIT 
1 .7 00 0 0  -1 .9 7 7 9 7  13 .06396  11 .00668  

( *61000)

RHO LAST-eRR 
.4 6 14 3  -273*19336

CONSTANT
11*15586

INCOME PRICE
.00615  -9 .5 4 6 7 1

t im e
.23755

DEL-INC 
.0 0 24 5

XTIME/PCE
1.30566

1957 1958 1959 i9 6 0  1961 1962 1963 1964 1965 1966 1967 I960  1969 197q 1971

1 8 4 4 .0  1831*0 1861*0 
-1 3 *0

____  175 . ____
1 .0 00 0  1*0000 1 .0 00 0  

*  *  *

5 *0
17 2 .

50*0
178

PCE ACTUAL ( * )  6 0 2 . 98 3 . 1232.
PCE PREDIC <♦> 8 1 1 . 8 5 3 . 1068.
DECLINING WEIGHTS *9250 *9305 .9361
RELATIVE PRICE VARIABLE 1 .5 6 4 9  1*5593 1*5147  
DISPOSABLE incom e  
DIS-INCOME CHANGE 
POPULATION IN  M ILL .
POPULATION AGE ADJ.

*  *
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963 
1 9 6 4 -
1965 START S IM U L (.)
1966
1967
1968
1969
1970
1 9 7 1 - -  -  -  -  -  -
1972 START FORECAST
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

*  *  *  *  *
1967 = 100* 20 40 6q 60

1178.
1186.
.9 4 1 8

1 .4 6 9 9
1883*0

2.0
181 .

1269. 
1360. 
.9474  

1 .4303  
1909.0  

2 6 .0  
184.

1 .0 00 0  1 .0000  
*

1518.
1636.
.9531

1 .3587
1968.0  

5 9 .0  
187.

1 .0000 
*

1650.
1843.
.9589

1.3080
2013 .0  

4 5 .0  
189.

1 .0000

1875.
2 131.
.9646

1 .2 77 7
2 123 .0  

110.0
192 .

1 .0000  
*

2 4 6 7 .
2418 .
.9704

1 .2 35 5
2 2 3 5 .0

112.0
195 .

1*0000
*

3 289 .
2695 .
.9763

1 .1859
23 3 1 .0

9 6 .0
197.

1*0000

3 156.
2926.
.9822

1 .1 4 0 9
23 9 8 .0  

6 7 .0  
199 .

1 .0000
*

3548.
3240.
.9881

1.0803
2486.0  

88 .0  
201.

1.0000 
*

36 9 9 .
3516 .
.9940

1*0000
2 5 3 4 .0

4 8 .0
2 0 3 .

1*0000
*

3 4 0 3 .
3799 .

1*0000
*9455

2603*0
6 9 .0
20 5 .

1 .0000

3768*
40 4 1 .

1*0000
.9192

2 6 7 9 .0  
7 6 .0  
2 0 7 .

1 .0000  
*

I
H-*
VO
-O-
I

*
100

*
120

*
140

*
160

*
180

*
200

*
220

*
240



X*N*F*0*R*U*M PCE-EQUATION SIMULATION <65-71) AND FORECAST (72-85) DATE 072573 PAGE

SECTOR NUMBER 133 MOTOR VEHICLES AND PARTS

INCOM-ELAS PRICE-ELAS S IM FIT REGFIT 
1 .0 00 0 0  .00000  10*55532 10 .97440  

( 1 .1 3 0 0 0 )

RHO LAST-ERR 
*02292 121*9.99927

CONSTANT
28.90481

INCOME
•03283

PRICE
•ooooo

TIME
1.64434

DEL-INC 
•00000

JSTIME/PCE
1.30276

1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

PCE ACTUAL ( * ) 12746. 9050 . 11769 . 13918. 11669. 15063. 16872. 17550. 21936 . 21481, 19400. 23775. 23 2 24 . 18873. 26009 .
PCE PREDIC <+) 12270. 12683. 13446. 13921. 14601. 15^05 . 16208. 17445. 18664. 19790. 20762. 21822. 22 7 02 . 23679 . 24759 .
DECLINING WEIGHTS .9250 .9 3 05 .9361 .9 4 18 .9474 • 9531 .9589 .9646 .9704 .9763 .9822 .9881 .9940 1 .0000 1 .0 00 0
RELATIVE PRICE VARIABLE 1 .1 45 3 1 .1 48 8 1 .1 54 5 1 .1 08 6 1 .0969 1 .0788 1;0611 1 .0462 1 .0 43 3 1.0231 1 .0 18 3 1.0151 1 .0 00 0 .9 9 87 1 .0281
DISPOSABLE INCOME 1844 .0 1831 .0 1881.0 1883.0 1909.0 1968.0 2013 .0 2123 .0 22 3 5 .0 2331.0 2398 .0 2486.0 2 5 3 4 .0 2 6 0 3 .0 2 6 7 9 .0
DIS-INCOME CHANGE 5 .0 -1 3 .0 5 0 .0 2 .0 2 6 .0 5 9 .0 4 5 .0 110 .0 112 .0 9 6 .0 6 7 .0 88 .0 4 8 .0 6 9 .0 7 6 .0
POPULATION IN M ILL . 172 . 175 . 178. 181. I 8 4 , 187. 189 . 192 . 195. 197. 199. 201. 203* 2 0 5 . 2 0 7 .
POPULATION AGE ADJ. 1 .0 23 2 1 .0 22 3 1 .0 18 9 1 .0 14 6 1 .0129 1.0061 1 .0052 1 .0047 1 .0021 1.0000 .9993 .9961 .9 9 66 .9961 .9950

*  * * * * * * * * *  ' * * *
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963 
19 6 4 -
1965 START
1966
1967
1968
1969
1970 
19 7 1 -
1972 START
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

* *
1967 = 100X 20

* VO 
Ui 
I

*
40

*
60 80

*
100

*
120

*
140

*  *
160 180

*
200

*
220

*
240



I*N*F*0*R*U*M  PCE-EQUATXON SIMULATION (65 -71 ) AND FORECAST (72-85) DATE 072573 PAGE

SECTOR NUMBER 140 TRAILER COACHES

INCOM-ELAS PRICE-ELAS S IM FIT  REGFIT 
1 .60000  -8 .2 0 9 7 8  3 3 .34 5 5 2  2 3 .61 2 9 2  

( 1 .8 0 0 0 0 )

RHO LAST-ERR 
,7 9 53 6  6Q 9.07465

CONSTANT
19 ,75538

INCOME PRICE 
.00211  -1 6 .9 0 8 3 0

TIME
.26473

DEL-INC
- .002 11

XTIME/PCE
2.16649

1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

PCE ACTUAL ( * ) 3 7 7 . 411 . 428 . 463 . 412 . 46 5 . 653 . 8 59 . 894 . 890 . 1162. 1510* 1841. 2 117 . 2 5 3 1 .
PCE PREDIC (+ ) 2 6 2 . 2 9 6 , 37 9 . 485 . 590 . 728 . 906 . 1022. 1158. 1300. 1424. 1532. 1647. 1788. 1921 .
DECLINING WEIGHTS .9250 .9305 .9361 .9418 .9474 .9531 .9589 .9646 .9704 .9763 .9822 .9881 .9940 1 .0000 1 .0 00 0
RELATIVE PRICE VARIABLE 1 .1 2 0 3 1 .1 26 6 1 .1 1 4 7 1 .1 03 8 1 .0889 1*0668 1 .0 37 6 1 .0272 1 .0 19 2 1 .0 10 5 1 .0 05 7 1.0023 1 .0000 .9 8 48 .9 7 65
DISPOSABLE INCOME 1 844 .0 1 831.0 1 8 8 1 .0 1883.0 1909.0 1 968.0 20 1 3 .0 2 123 .0 22 3 5 .0 23 3 1 .0 2398 .0 2486.0 2 5 3 4 .0 2 6 0 3 .0 2 6 7 9 .0
DIS-IIHCOME CHANGE 5 .0 -1 3 .0 5 0 .0 2 .0 2 6 .0 5 9 .0 4 5 .0 1 10 .0 112 .0 9 6 .0 6 7 .0 88 .0 4 8 .0 6 9 .0 7 6 .0
POPULATION IN  M ILL . 172 . 175 . 178 . 181. 184. 187 . 189 . 192 . 195 . 197. 199 . 201 . 20 3 . 2 0 5 . 2 0 7 .
POPULATION AGE ADJ. 1 .0000 l.O oO o 1 .0000 1 .0000 O O o o 1 .0000 1.0000 1.0000 1 .0000 1 .0000 1.0000 1.0000 1 .0 00 0 1 .0000 1 .0 00 0

*  * * * ♦ * ♦ * * 41 * * *
1947
1948 
1949/If
1950 V
1951
1952
1953
1954
1955
1956
1957 
195B
1959
1960
1961
1962
1963 
1964-
1965 START S IM U L (.)
1966
1967
1968
1969
1970 
1 971-
1972 START FORECAST
1973
1974
1975
1976
1977
1978
1979 
I9 6 0
1981
1982
1983
1984
1985

*  *
1971 = 100 * 20

VO
ON
I

■— *

\

V

*  *
40 60

*
80

*
100

*
120

*

*
140

*
160

*
100

*
200

*
2 20

*
240



I*N*F*0*R*U*M  PCE-EQUATION SIMULATION (65 -71 ) AND FORECAST (72 -85 ) DATE 072573 PA6E

SECTOR NUMBER 1*7  JEWELRY AND SILVERWARE

INCOM-ELAS PRICE-ELAS S IM FIT  RE6FIT RHO LAST-eRR CONSTANT INCOME PRICE TIME DEL-INC XTIME/PCE
2»00000 *00000 6 ,9 4 8 7 9  4 ,2 8 4 9 7  .40990  12 .57310  -7 ,7 4 1 3 5  .00632  .00000  - .2 1 7 3 0  .0 0 00 0  -2 .4 6 2 5 7  

( 1 .4 8 0 0 0 )

1957 1958 1959 I9 6 0 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

PCE ACTUAL ( * ) 93 7 . 1048. 1101. 1082. 1109. U 1 8 . 1211. 1286. 1411. 1475. 1617. 1687. 1760* 1788. 1827.
PCE PREDIC (♦ ) 1 122. 1089. 1125. 1106. 1115. H 6 2 . 1191. 1300. 1413. 1506. 1564. 1649. 1683. 1742. 1815.
DECLINING WEIGHTS .9250 .9305 .9361 .9418 .9474 .9531 .9589 .9 6 46 .9704 .9763 .9822 .9881 .9940 1 .0000 1 .0000
RELATIVE PRICE VARIABLE .9981 .9665 .9586 .9711 .9684 .9780 .9896 .9611 .9715 .9828 .9894 1.0144 1 .0 00 0 .9 9 58 1 .0 0 4 7
DISPOSABLE INCOME 18 4 4 .0 1 831 .0 1 881 .0 1883 .0 1909.0 1968.0 2013 .0 21 2 3 .0 2 2 3 5 .0 2 3 3 1 .0 2 3 9 8 .0 2486.0 2 5 3 4 .0 2 6 0 3 .0 2 6 7 9 .0
01S-INCOME CHANGE 5 .0 - 1 3 .0 5 0 .0 2 .0 2 6 .0 5 9 .0 4 5 .0 1 1 0 .0 1 12 .0 9 6 .0 6 7 .0 88 .0 4 8 .0 6 9 .0 7 6 .0
POPULATION IN  M ILL . 172 . 175. 178 . 181 . I 8 4 . 187. 189 . 192 . 195 . 197. 199. 201. 2 0 3 . 2 0 5 . 2 0 7 .
POPULATION AGE ADJ. 1 .0000 1.0000 1 .0 00 0 1 .0000 l.OOoO 1.0000 1 .0000 1 .0000 1 .0000 1 .0000 1.0000 1.0000 1 .0000 1 .0000 1 .0000

*  * * * * * * * * 1 * * *
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963 
1964-
1965 START S IM U L (.)
1966
1967
1968
1969
1970 
1 9 7 1 -
1972 START FORECAST ^
1973 ' ' t
1974 *
1975 *
1976 X
1977 X
1978 X
1979
1980 >
1981 V
1982 4
1983 \
1984 *
1985 V 

* * * * * * * * * * * * *
1967 = 100* 20 40 60 80 100 120 140 160 180 200 220 240



I*N*F*0*R*U*M  PCE-EQUATION SIMULATIOM (65 -71 ) AND FORECAST (72-85) DATE 072573 PAGE

SECTOR NUMBER 152 BUSSES

INCOM-ELAS PRICE-ELAS S IM FIT  RE6FIT RHO LAST-eRR CONSTANT
.5 0 00 0  -*9 5 8 3 4  17*38417  1 .2 0 6 4 5  .09185  27 .07236  19 .69900 

( .2 0 00 0 )

INCOME PRICE
.00315  -1 8 .2 0 3 0 2

P C E (T -l)  DEL-INC *TIM E/PCE 
.27209  -*0 0 4 3 3  .OoQOO

1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

PCE ACTUAL ( * ) 3592* 3320 . 3278 . 3243. 3073. 3029. 2956. 2912. 2900. 2894 . 2857. 2767. 27 3 0 . 2547 . 2451 .
PCE PREDIC (♦ ) 3511* 3402. 3284* 3221* 3043. 2934. 2957. 2938 . 2906* 29 2 1 . 2863 . 2805 . 2785 . 25 3 2 . 24 2 4 .
d e c l in in g  w eig h ts *9250 .9305 .9361 *9418 .9474 .9531 .9589 .9646 *9704 .9763 .9822 .9881 .9940 1 .0000 1 .0000
RELATIVE PRICE VARIABLE .7 9 66 .8071 .8 3 06 *8470 .8697 .8916 .8946 .9046 *9140 .9 2 96 .9634 .9793 1 .0 00 0 1.0731 1 .1 13 9
DISPOSABLE INCOME 1657 .0 1657*0 16 7 8 .0 1726.0 1714.0 I7 g 5 .0 1839.0 1844.0 1831*0 1881.0 1883.0 1909.0 1968 .0 2 0 1 3 .0 2 1 2 3 .0
DIS-INCOME CHANGE 1 1 1 .0 *0 2 1 .0 4 8 .0 -1 2 ,0 8 1 .0 4 4 .0 5 .0 -1 3 .0 5 0 .0 2 .0 2 6 .0 5 9 .0 4 5 .0 11 0 .0
POPULATION IN  M ILL* 152 . 155 . 158 . 160. 163. 166. 169 . 172 . 175 . 178 . 1 81 . 184. 187 . 189 . 192 .
POPULATION AGE ADJ. 1 .0 21 2 1*0205 1 .0172 1 .0 13 6 1 .0122 1 .0055 1 .0046 1 .0 04 3 1 .0019 1 .0000 .9993 .9964 .9 9 65 .9958 .9946

*  * * * * * * ♦ * * * * *
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963 
1964-
1965 START S IM U U .)
1966
1967
1968
1969
1970 
1971-
1972 START FORECAST
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

*  *
1967 = 100% 20
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*
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I*N*F*0*R*U*M  PCE-EQUATION SIMULATION (65 -71 ) AND FORECAST (72-85) DATE 072573 PAGE

SECTOR NUMBER 15s AIRLINES

INCOM-ELAS PRICE-ELAS S IM FIT  REGFIT RHO LAST-eRR CONSTANT INCOME PRICE TIME
2*00000  -1 .1 2 5 4 4  11 ,98960  8 .3 42 7 0  .87540  172*78000 3 ,49795  *00640 -6 *0 3 1 0 0  *27345 

( 1 .9 0 0 0 0 )

DEL-INC JJTIME/PCE 
- .0 0 2 4 8  1 .7 65 2 7

1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

PCE ACTUAL ( * ) 888* 91 4 . 1036* 1099. 1122* 1221* 1367* 1526. 1764* 2017* 2482* 2738. 2 9 6 2 . 3121* 32 0 8 .
PCE PREDIC (♦) 1013* 1041* 1108. 1165. 1211* 1298* 1506* 1689. 1917* 2182. 2413* 2615* 2 7 5 5 . 2885 . 3035 .
DECLINING WEIGHTS .9250 .9305 *9361 .9418 *9474 *9531 *9589 .9646 *9704 .9763 *9822 .9881 .9940 1 .0000 1 .0 00 0
RELATIVE PRICE VARIABLE 1.0 13 8 1 .0 4 1 7 1*0676 1 .0 9 9 6 1*1396 1*1731 1*1065 1 .1023 1*0898 1*0401 *9963 .9802 1*0000 1*0233 1*0511
DISPOSABLE INCOME 1839.0 1844*0 1831 .0 1881*0 1883.0 1909*0 1968*0 2013*0 2123*0 2235 .0 2331 .0 2398.0 2 4 8 6 .0 2534*0 2 6 0 3 .0
DIS-INCOME CHANGE 4 4 .0 5 .0 -1 3 .0 5 0 .0 2 .0 26*0 59*0 4 5 .0 110*0 112 .0 9 6 .0 67*0 88*0 48*0 6 9 .0
POPULATION IN  M ILL . 169 . 172. 175* 178* 181. 184* 187* 189* 192* 195* 197. 199* 201* 20 3 . 205*
POPULATION AGE ADJ. 1 .0000 1 .0000 1 .0 00 0 1 .0000 1.0000 1*0000 1.0000 1*0000 1.0000 1*0000 1.0000 1.0000 1*0000 1 .0000 1*0000

*  * * * * * * * * ) * * *

' • A

1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963 
1 9 6 4 -
1965 START S IM U L (.)
1966
1967
1968
1969
1970
1 9 7 1 -
1972 START FORECAST
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

*  *
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I*N*F*0*R*U*M  PCE-EQUATXON SIMULATION (65 -71 ) AND FORECAST (72-85) DATE 072573 PAGE

SECTOR NUMBER I 6 i  NATURAL GAS

INCOM-ELAS PRICE-ELAS S IM FIT  REGFIT 
.75000  - .0 0 3 6 6  3 .9 8 7 3 5  1 .43137  

( .7 5 0 0 0 )

RHO LAST-ERR 
.09269  -9 6 .7 5 6 0 4

CONSTANT
•80980

INCOME
•00036

PRICE
- .0 6 1 4 7

P C E (T -l)
.95269

DEL-INC
-•0 0 7 2 8

XTIME/PCE
•O qOOO

1957 1958 1959 I9 6 0 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

PCE ACTUAL ( * ) 2 9 7 6 . 3138. 3 280. 3 406. 3573. 3816. 3945. 4111 . 4241. 4388. 4592. 4733. 49 7 5 . 50 2 8 . 50 9 3 .
PCE PREDIC (+ ) 3003 , 3131. 3294. 3434. 3564. 3728. 3965. 4099 . 4266. 4397. 4545 . 4748. 48 8 8 . 5120 . 5 1 9 0 .
DECLINING WEIGHTS .9250 .9 3 05 .9361 .9 4 18 .9474 .g 5 3 l .9 5 89 .9646 .9704 .9763 .9822 .9881 .9 9 40 1 .0 00 0 1 .0 00 0
RELATIVE PRICE VARIABLE 1 .0 2 8 6 1 .0 64 7 1 .0 86 6 1 .1 40 2 1 .1 44 8 1 .1328 1 .1209 1 .1102 1 .0988 1 .0790 1 .0499 1.0233 1 .0 00 0 1 .0 07 8 1 .0 4 0 9
DISPOSABLE INCOME 18 3 9 .0 1844.0 18 3 1 .0 1881 .0 1883.0 1909.0 1968.0 20 1 3 .0 21 2 3 .0 22 3 5 .0 23 3 1 .0 2398.0 2 4 8 6 .0 2 5 3 4 .0 2 6 0 3 .0
DIS-INCOME CHANGE 4 4 .0 5 .0 -1 3 .0 5 0 .0 2 .0 2 6 .0 5 9 .0 4 5 .0 1 10 .0 11 2 .0 9 6 .0 67 .0 8 8 .0 4 8 .0 6 9 .0
POPULATION IN  M ILL . 169 . 172. 175 . 178 . 181. 184. 187 . 189 . 192 . 195. 197. 199. 2 0 1 . 20 3 . 2 0 5 .
POPULATION AGE ADJ. 1 .0 16 2 1 .0 15 7 1 .0 1 3 9 1 .0137 1 .0108 1 .0065 1 .0057 1 .0051 1 .0 01 9 1 .0000 .9998 .9970 .9 9 57 .9942 .9 9 18

*  * * * * * * - * * 1* * * *
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963 
1964-
1965
1966
1967
1968
1969
1970 
1971*
1972
1973
1974
1975
1976
1977
1978
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1980
1981
1982
1983
1984
1985

1967

\

START S IM U L (.)

START FORECAST
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5 >  -
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x

*  *  *
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I*N*F*0*R*U*M  PCE-EQUATION SIMULATION (65 -71 ) AND FORECAST (72-85) DATE 072573 PAGE

SECTOR NUMBER 16a MATER AND SEWER SERVICES

INCOM-ELAS PRICE-ELAS S IM FIT  REGFIT 
.75000  - .0 1 8 5 1  2 .4 7 7 4 9  1 .54228  

( .7 2 00 0 )

PCE ACTUAL ( * )
PCE PREDIC (♦)
DECLINING WEIGHTS 
RELATIVE PRICE VARIABLE 
DISPOSABLE INCOME 
DIS-INCOME CHANGE 
POPULATION IN  M ILL .
POPULATION AGE ADJ.

*  *
1948
1949
1950
1951
1952
1953 
1950
1955
1956
1957 
1950
1959
1960
1961
1962
1963 
1964-
1965 START S IM U L (.)
1966
1967 
I9 6 0
1969
1970
1971- - - - - - -
1972 START FORECAST
1973
1974 ,
1975
1976
1977 
1979
1979
1980
1981
1982
1983
1984
1985

* *  *  *
1967 s 100* 20 40 60

RHO LAST-ERR 
.33336  -4 5 .4 5 ? 9 2

CONSTANT 
•30360

INCOME
.00027

PRICE
- .1 8 3 2 7

P C E (T - l)
.9 2 *3 8

DEL-INC
- .0 0 2 0 6

XTIME/PCE
.00000

1957 1958 1959 i9 6 0 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

1470. 1418. 1513. 1624. 1678. 1774. 1840. 1917. 1971. 2019 . 2018. 2053* 21 1 2 . 21 7 8 . 2 1 8 6 .
1520. 1503. 1467. 1547. 1661. 1721. 1809. 1894. 1971. 2022, 2065. 2073. 20 9 9 . 2 1 6 0 . 22 3 1 .
.9250 .9305 .9361 .9418 .9474 .9531 .9589 .9646 .9704 .9763 .9822 .9861 .9940 1 .0 00 0 1 .0000
.8360 .8649 .6858 .8995 .9122 .9262 .9504 .9474 .9605 .9680 .9688 .9777 1*0000 1 .0 28 0 1 .0 9 6 7

18 3 9 .0 1844.0 1831 ,0 1881.0 1883,0 1909.0 1968.0 2013 .0 21 2 3 .0 22 3 5 ,0 2331 .0 2398.0 2 4 8 6 .0 2 5 3 4 .0 2 6 0 3 .0
4 0 .0 5*0 -1 3 .0 5 0 .0 2 .0 2 6 .0 5 9 .0 4 5 .0 1 10 ,0 112 ,0 9 6 .0 67 ,0 8 8 .0 4 8 .0 6 9 .0
169 . 172. 175 . 178 . 181 , 184 . 187. 189. 192. 195 , 197. 199. 20 1 . 20 3 . 2 0 5 .

1 .0 16 2 1 .0157 1 .0 1 3 9 1 .0 13 7 1 .0108 1 .0 06 5 1 .0057 1.0051 1 .0019 1 .0000 .9998 .9970 .9 9 57 .9 9 42 .9 9 18
I *

*
\

\

* * * * * * * * *

I
O

*
140 160

*
180

*
200

■*
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*
210



I*N*F*0*R*U*M  PCE^EQUATION SIMULATION (65 -71 ) AND FORECAST (72-85) DATE 072573 PAGE

SECTOR NUMBER 176 PRIVATE SCHOOLS AND NONPROFIT ORGANIZATIO

INCOM-ELAS PRICE-ELAS S IM FIT REGFIT 
1 .0 00 0 0  -2 .9 5 0 4 7  11 .55527  2 .6 6 9 5 6  

( 2 .3 6 0 0 0 )

RHO LAST-ERR 
.74999  -5 7 2 .7 5 0 0 6

CONSTANT
172 .25739

INCOME PRICE 
.07128  -2 5 2 .1 9 6 5 7

TIME
1.45238

DEL-INC
- .0 3 0 1 5

XTIME/PCE
1.44448

1957 1956 1959 I9 6 0 1961 1962 , 1963 1964 1965 1966 1967 1968 1969 1970 1971

PCE ACTUAL ( * ) 11713. 12427. 12973. 13643. 14113. 14524. 14871. 15751. 16607, 17388, 18564. 19762. 20 1 62 . 20582 . 2 0 4 19 .
PCE PREDIC <+> 12074. 12530. 12670 . 13272 . 13609. 13907. 14310. 15452 . 16590. 17857. 18734. 19532. 19882. 20679 . 20 9 92 .
DECLINING WEIGHTS .9250 .9305 .9361 .9 4 18 .9474 .9531 .9589 .9646 .9704 .9763 .9822 .9881 .9940 1 .0000 1 .0 00 0
RELATIVE PRICE VARIABLE .8625 .8620 .8741 .8 7 66 • 88i|4 .8966 .9118 .9226 .9403 .9534 .9668 .9806 1 .0 00 0 1 .0 08 6 1 .0 32 7
DISPOSABLE INCOME 1844.0 1 8 3 1 .0 1881 .0 1 8 8 3 .0 1909.0 1968.0 2 013 .0 21 2 3 .0 22 3 5 .0 2 3 3 1 .0 2 3 9 8 .0 2486.0 2 5 3 4 .0 2 6 0 3 .0 2 6 7 9 .0
0 IS-INCOME CHANGE 5 .0 -1 3 *0 5 0 .0 2 *0 2 6 .0 5 9 .0 4 5 .0 1 1 0 .0 1 1 2 .0 9 6 .0 6 7 .0 88 .0 4 8 .0 6 9 .0 7 6 ,0
POPULATION IN  M ILL . 172 . 175 . 178 . 181 . 18 tu 187. 189 . 192 . 195 . 197, 199 , 201 . 2 0 3 . 2 0 5 . 2 0 7 .
POPULATION AGE ADJ. 1 .0 23 4 1 .0 2 6 7 1 .0 2 0 3 1 .0 1 6 5 1 .0158 1 .0 00 5 .9978 1 .0014 1 .0 00 3 1 .0 00 0 .9 9 66 .9902 .9861 .9819 .9 8 06

♦ * * * • * * * * 4 * * *
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1956
1959
1960
1961 
19b2
1963
1 964- -  -  -
1965 START S IM U H .)
1966
1967
1966
1969
1970
1 9 7 1 - -
1972 START FORECAST
1973
1974

I
ro
0
N3
1

1967 = 100*
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CHAPTER V

SIMULATION WITH THE EMPLOYMENT EQUATIONS

In  th e  two p re c e d in g  cha p te rs  we d iscusse d  th e  fo re c a s t in g  perform ance 

o f  th e  consum ption and in ves tm en t e q u a tio n s . S ince  to g e th e r  th e y  account 

f o r  o ve r 75 p e rc e n t o f  t o t a l  f i n a l  demand, th e y  p la y  th e  most im p o rta n t r o le  

in  fo re c a s t in g  w i th  th e  m odel. Most o f  th e  re m a in in g  f i n a l  demand components, 

such as c o n s tru c t io n  e x p e n d itu re s  by d i f f e r e n t  a g e n ts , s ta te  and lo c a l  gov­

ernment e x p e n d itu re s , im p o rts  and e x p o r ts ,  and In v e n to ry  changes, a re  a ls o  

p re d ic te d  v ia  s to c h a s t ic a l ly  f i t t e d  e q u a tio n s ; how ever, th e  te s t in g  o f  t h e i r  

fo re c a s t in g  b e h a v io r  w i l l  be de layed u n t i l  th e  s im u la t io n  o f  th e  com plete 

model i s  conducted. The rem a in ing  s e t  o f  e q u a tio n s  w i th  m a jo r im p l ic a t io n  

f o r  th e  model dea ls  w i th  employment. The fo re c a s t  accuracy o f  these  eq ua tion s  

is  q u i te  Im p o r ta n t,  f o r  th e y  de te rm in e  th e  p o te n t ia l  g row th o f  th e  economy.

A . D e s c r ip t io n  o f  th e  Employment E quations

Once t o t a l  f i n a l  demand i s  known, th e  1 -0  system  can be s o lv e d  f o r  o u tp u ts  

(See F ig u re  1 -2 ) .  As p o in te d  o u t a lre a d y , th e  o n ly  b in d in g  grow th c o n s tra in t  

in  fo re c a s t in g  o u tp u t i s  th e  la b o r  in p u t .  Hence, as soon as th e  o u tp u t i s  

d e te rm in e d , th e  model checks w hethe r o r  n o t th e  la b o r  fo rc e  i s  adequate to  

produce th e  p re d ic te d  le v e l  o f  o u tp u t .  I f  n o t ,  th e  exogenous assum ptions, in  

p a r t i c u la r  th e  d is p o s a b le  income fo re c a s t  must be a l te r e d .  B u t to  de te rm ine  

th e  re q u ire d  la b o r  fo r c e ,  th e  model must know th e  p r o d u c t iv i t y  o f  la b o r  

(o u tp u t p e r m anhour). Tha t i s ,  i f  th e  lo n g - te rm  grow th o f  o u tp u t were 5 p e rce n t



w h ile  th e  la b o r  fo rc e  is  In c re a s in g  a t  o n ly  2 p e rc e n t,  th e  gap o f  3 p e rc e n t

w ould have to  be f i l l e d  by ga ins  in  p r o d u c t iv i t y .  The employment o r  la b o r

p r o d u c t iv i t y  eq u a tio n s  a re  th e re fo re  o f  v i t a l  im portance  in  th e  INFORUM m odel.

P r o d u c t iv i ty  is  expressed by th e  la b o r  re q u ire d  to  produce one u n i t  o f

o u tp u t ,^  A la rg e  number o f  d i f f e r e n t  approaches seem to  o f f e r  them selves

fo r  th e  e s t im a tio n  o f  t h is  v a r ia b le .  P ro b a b ly , th e  most obv ious w ou ld  be

th e  use o f  p ro d u c tio n  fu n c t io n s .  An e a r l ie r  v e rs io n  o f  th e  model had
2

t r ie d  t h is  approach u n s u c c e s s fu lly .  These e q u a tio n s  were d isca rd e d  because 

they  had c o n s is te n t ly  wrong s ig n s  on th e  c a p i t a l  v a r ia b le .  We have te s te d  

th e re fo re  e ig h t  d i f f e r e n t  p r o d u c t iv i t y  e q u a tio n s  and e v a lu a te d  th e  r e s u lts  

by t h e i r  re g re s s io n  and s im u la t io n  b e h a v io r .

B a s ic a l ly ,  th e  e q u a tio n s  use th e  fo l lo w in g  th re e  v a r ia b le s :  (1 )  th e  

le v e l  o f  o u tp u t to  measure economies o f  s c a le ;  (2 ) change in  o u tp u t to  account 

fo r  c y c l i c a l  p a t te rn s  in  p r o d u c t iv i t y ;  (3 ) a tim e  v a r ia b le  to  measure th e  

le a rn in g  degree and h ig h e r  s k i l l s  o f  w o rke rs  o v e r t im e ,  o r  a v a r ia b le  measur­

in g  th e  newness o f  c a p i t a l ,  f o r  new equipm ent re p re s e n ts  new tech no log y  and 

h ig h e r  o u tp u t p e r w o rk e r. Each e q u a tio n  i s  s p e c if ie d  in  e x p o n e n tia l fo rm .

S tu d ie s  o f  th e  em p loym ent-ou tput r a t io  o f  in d iv id u a l  in d u s tr ie s  o v e r tim e  

g ive  ev idence f o r  a g e n e ra l slowdown i n  th e  p r o d u c t iv i t y  grow th o f  th e  economy. 

To in c o rp o ra te  t h is  tre n d  in to  th e  m odel, we s p e c ify  th e  above r e la t io n s h ip

-2 9 4 -

Labor (L )  re fe rs  to  th e  employment o f  th e  1—  in d u s tr y  and in c lu d e s  the  
number o f  p ro d u c tio n  w o rke rs  (P) a d ju s te d  f o r  changes in  the  average w ork 
week (H) and th e  number o f  n o n -p ro d u c tio n  w o rke rs  (N ) .

Li t  "  ( Hi t / Hi,1 9 6 9 >  pi t  +  Ni t

S im i la r  problem s are  encountered by Nordhaus (4 2 ) *  P* 514.
2



a ls o  in  th e  fo rm  o f  a l o g i s t i c  g row th  c u rv e . F in a l ly ,  we have In c lu d e d

an e q u a tio n  w h ich  was r e c e n t ly  used by Nordhaus in  s tu d y in g  th e  c u r re n t

p r o d u c t iv i t y  slowdown.^- The o n ly  d i f fe re n c e  between th e  Nordhaus

and th e  s tan da rd  INFORUM e q u a tio n  i s  th a t  h is  e q u a tio n  uses a f u l l

7employment measure o f  o u tp u t r a th e r  than  observed o u tp u t .

The r e s u l t in g  fo u r  d i f f e r e n t  type s  o f  e q u a tio n s  measure p r o d u c t iv i t y  

as a fu n c t io n  o f :  (1 )  change in  o u tp u t ,  (2 ) le v e l  o f  o u tp u t ,  (3 ) f u n ­

employment o u tp u t ,  and (4 ) l o g i s t i c .  Each e q u a tio n  i3  e s tim a te d  and 

te s te d  once w ith  tim e  and once w i th  th e  average in s t a l la t io n  da te  (AID) 

o f  th e  s to c k  o f  equ ipm en t. The A ID -v a r ia b le  i s  a measure f o r  th e  newness 

o f  c a p i ta l  and i t  s h o u ld , th e re fo re ,  have a p o s i t iv e  e f f e c t  on p r o d u c t iv i t y .  

S ince t h is  v a r ia b le  re p la c e s  t im e , i t  i s  chosen to  re p re s e n t b o th  th e  

tim e  tre n d  and th e  e f f e c t  from  th e  new ly in s ta l le d  eq u ip m e n t.^  The 

r e s u l t in g  e ig h t  employment eq u a tio n s  a re  l i s t e d  in  Table V - l .  The ex­

pected s ig n s  o f  th e  re g re s s io n  param eters a re  a ls o  shown in  t h is  ta b le .

-295 -

^Nordhaus (4 8 ) ,  pp . 493-546.

^S ince  f u l l  employment o u tp u t i s  g e n e ra lly  n o t o b s e rv a b le , Nordhaus has 
developed a s im p le  e s t im a tin g  te c h n iq u e . He reg ressed  th e  iH L  in d u s t r y ’ s 
a c tu a l o u tp u t on th e  r e la t iv e  p r ic e  le v e l ,  th e  unemployment gap (d if fe re n c e  
between a c tu a l and fu ll-e m p lo y m e n t unem ploym ent), and aggregated o u tp u t ;  then  
he c a lc u la te s  f u l l  employment o u tp u t by s e t t in g  th e  unemployment gap e q u a l to  
ze ro .

^The d e r iv a t io n  o f  th e  A ID -v a r ia b le  fo llo w s  from  th e  "Two-Bucket Scheme" 
d e sc rib ed  in  Chapter IV . I f  we l e t  Aj. re p re s e n t t h is  v a r ia b le  o f  th e  i i J l  
s e c to r  i n  ye a r t ,  th e n :

. Al t  ”  d  “  a t> Al , t - l  +  <* -  T) * t  

A2 t  "  (1  “  a t> A2 , t - l  +  s t A l , t - l

At  °  (Al t  +  ^ t ^  t

where s^  is  th e  d e p re c ia t io n  r a te ,  I t  th e  In v e s tm e n t, and th e  c a p i t a l  
s to c k  o r  th a t  s e c to r .
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T ab le  V - l  *
D e s c r ip t io n  o f  Em ploym ent E q u a tio n s

Xfc ** a i c t  + a2Tt  + a 3Yt  + e t

1 . TIME-DQ In  (L/Q ) t  1 t  d ln (Q t)
( + , - )  < - )  ( - )

2 . TIME-LQ In  (L /Q ). 1 t  ln (Q t )
( + , - )  ( - )  < - )

3 . AID-DQ In  (L /Q ). 1 A*. d in  (Q. )
< + . - >  < - )  <->

4 .  AID-LQ in  (L/Q )*. 1 A*. ln (Q t )
4  < + , - )  < ->  ( ->

m

5 . NORDH-TME In  (L /Q *) t  1 t  ln (Q /Q * ) t
( + , - )  ( " )  <+)

6 . NORDH-AID In  (L /Q *)*. 1 A*. ln (Q /Q * ) .
( + , - )  ( - )  (+ )

7 . L0GIS-U4E d in  (L/Q ) t  1 (L/Q ) t - 1  d in  (Qt )
( + , - )  ( + , - >  ( " )

8 . LOGIS-AID ' d in ( L /Q ) t  dA*. (L /Q )t _ !  d in (Q t )
( - )  ( + , - )  ( - )

* )  P u l l  em ploym ent o u tp u t
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B. Aim o f  S im u la t io n  T es ts

The o v e r a l l  a im  o f  th e  s im u la t io n  w ith  th e  employment e q u a tio n s  is *  

o f  c o u rse , to  t e s t  th e  fo re c a s t in g  b e h a v io r o f  th e se  e q u a tio n d .^  A t th e  

same t im e , th e  s im u la t io n  te s ts  a re  used to  s e le c t  th e  b e s t e q u a tio n  (o r  

com b in a tion  o f  e q u a tio n s ) from  th e  l i s t  o f  e ig h t  d i f f e r e n t  types d e s c r ib e d  

above. F in a l ly ,  th e  s im u la t io n  is  used to  check th e  v a l i d i t y  o f  im p o s in g . 

c o n s tra in ts  on th e  OLS e s tim a te  o f  th e  param eters as w e l l  as th e  e f f e c t  

o f  a p o s t- re g re s s io n  f i r s t  o rd e r a u to - c o r r e la t io n  a d ju s tm e n t.

In  s h o r t ,  th e  s im u la t io n  w i th  th e  employment e q u a tio n s  sh o u ld  answer 

th e  fo l lo w in g  q u e s t io n s :

(1 )  What ty p e  o r  com b in a tion  o f  d i f f e r e n t  types  o f  e q ua tion s  

prom ises to  g iv e  th e  b e s t fo re c a s t in g  re s u lts ?

(2 ) What can be le a rn e d  from  th e  o v e r a l l  fo re c a s t in g  b e h a v io r 

o f  the se  eq ua tion s?

(3 ) What is  th e  v a l i d i t y  o f  im pos ing  c o n s tra in ts  on th e  OLS 

e s t im a te  o f  th e  param eters?

2( i )  Va lue o f  d e c l in in g  w e ig h t scheme

^The lo g i s t i c  fo rm  o f  th e  e q u a tio n  was d e r iv e d  from
1 dc
-------  » b (a  -  c ) .
c d t

I f  we l e t  (L /Q ) s ta n d  f o r  c and assume th a t  i t  i s  a p o s i t iv e  d i f ­
fe r e n t ia b le  fu n c t io n ,  we ge t A ln (L /Q ) t  = a^ +  a2 (L /Q )t _^  f o r  d t  « 1 . 
The o u tp u t te rm  has been added to  measure c y c l i c a l  f lu c tu a t io n s .
In  e q u a tio n  typ e  8 A t has been re p la ce d  by ‘AA^.

2
The d e c l in in g  w e ig h t scheme i s  e x p la in e d  in  Chapter I I I .  We use 

he re  th e  same f iv e  p e rc e n t p e r y e a r e x p o n e n tia l r a te .
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( i i )  V a lue o f  c o n s tra in in g  th e  o u tp u t e l a s t i t c i t y  t o :  

a3(AQ) > - 0 .5  o r  a3 (Q) > - 1 . 0 . 1

(4 ) What e f f e c t  has th e  p o s t- re g re s s io n  f i r s t  o rd e r  a u to -c o r re la t io n  

ad jus tm ents  on th e  fo re c a s t in g  pe rfo rm ance o f  the  e q u a tio n s .

C. A n a ly s is  o f  th e  S im u la tio n  T es ts

To s e le c t  th e  b e s t e q u a tio n  f o r  each s e c to r ,  we have e s tim a te d  a l l  

e ig h t  d i f f e r e n t  types f o r  each o f  th e  87 in d u s t r ie s .  In  a d d it io n ,  two 

s u b -s e c to rs  o f  tra d e  (w h o le sa le  and r e t a i l ) ,  th re e  sub -aggrega ted  s e c to rs  

( a g r ic u l tu re -m in in g ,  m a n u fa c tu r in g , and s e rv ic e s - t r a n s p o r ta t io n )  and t o t a l  

employment are  a ls o  e s tim a te d  by th e  e ig h t  d i f f e r e n t  e q u a tio n s . The te s t in g  

o f  th e  eq ua tion s  proceeds in  th e  fo l lo w in g  o rd e r :  (1 ) a l l  e q u a tio n s  a re  

es tim a ted  by. o u r s tan da rd  method w ith  d e c l in in g  w e ig h ts  and param eter 

c o n s t ra in ts ;  (2 ) th e  e f f e c t  o f  th e  p o s t- re g re s s io n  f i r s t  o rd e r  au to ­

c o r r e la t io n  ad jus tm en t is  te s te d ;  (3 ) th e  d e c l in in g  w e ig h t scheme is  

removed to  t e s t  i t s  e f f e c t ;  and (4 ) th e  pa ram ete r c o n s tra in ts  a re  removed.

1 . S tandard E s t im a tin g  Procedure

T ab le  V-2 shows th e  re g re s s io n  and s im u la t io n  re s u lts  o f  th e  e ig h t  d i f ­

fe re n t  types o f  e q u a tio n s . The types are. l i s t e d  across th e  top  in  th e  same 

o rd e r as e x p la in e d  in  T ab le  V - l  and th e  s e c to rs  a re  l i s t e d  down th e  colum ns. 

The two columns *RF* and *SF* shown under each typ e  r e fe r  to  th e  re g re s s io n  

f i t - a v e r a g e  a b s o lu te  pe rcen tage  e r r o r  o f  th e  re g re s s io n  th rough  1966— and th e  

s im u la t io n  f i t — average a b s o lu te  pe rcen tage  e r r o r  o f  th e  s im u la t io n  1967-71—  

r e s p e c t iv e ly .  A l l  e q ua tion s  were e s tim a te d  by im pos ing  the  same 5 p e rc e n t p e r 

ye a r d e c lin in g  w e ig h t scheme used in  th e  f i t t i n g  o f  th e  consum ption fu n c t io n s .

T h is  requ irem en t was found u s e fu l,  f o r  a s tro n g e r  o u tp u t e f f e c t  would 
demand a w ide  g y ra t io n  o f  income to  match a reasonab le  s p e c i f ic a t io n  o f  
t o t a l  employment.



„ Table V-2:
Constrained Estimation with Declining Heights and Rho-Adjustment

T 1 '* E » 0 0  T I « £ » t O  A IO » D Q  A I O . L u  K O r(O H « T “ E N O R O H .a IO  L 0 g 1 5 *T M C  L O O T S *#  1 0  W IN N E R --O F
(l> (2) <31 (01 (5) (61 (7) (S)

Sec»I:*ÔThT •«F*♦SF*•RF*• SF*• «F»*SF*• PF*• SF*»f»K**SF»*HF *• SF *• RF«*SF««AF»• Sr»• RF*• SF •CO“B
1 AirtlCULTL'Rt <*.13.02.91.92.61.82.31.13.93.12.0l.a3.07.3?.n6.1 8 4 4
2KSiil’iO 3.719.00,019.00.123.20.623.23.916.50.522.70.612.30.79.2 1 « n
i >»t THCfttU'J A:<U IMS 6.S2.96.62.37. J3.07.33.5b.O7.1*b.O S.30.513.37.812.6 7 2 ?0cuh-.,mw:ti».. <>•610.72.80.00.711.32. a3.6i.a11.31.811.93.92.03.01.5 6 a A
5 4.26.56.47.16.0o.a6.a6.05.77.95.a7.112.31.810.53.A5 7 3
6••tAT 3.n7.13.03.60.09.03.03.72.20.62.15.ao.o2.70.63.3 6 7
7liAI-if 5.0C.2i.a2.53.76.01.10.12.a2.53.3.a2.6s. a2.5o.o 4 6 6ij Ci-,i.£U AM3 fn O ItU FOJO0.*la.i 3.23.35.711.13.12.70.09.30.711.00.06.50.*5.9 0 4 49iHivma p̂owucts 2.6o.S1.05.93.05.11.06.01.57.31.6a.a1.51.51.5i.a 2 7 7
to 2.63.31.42.52.S0.21.32.02.11.91.92.02.*2.22.02.5. 4 5 4
11SlJA* o.l12.84.09.00.213.30.0B.70.211.60.612.16.621.69.3a.9 4 4 4
12C-ruf 2.25.22.37.33.0b.a3.5a.o2.16.03.6a. 2 2.00.52.13.5 5 a A
13 2.50.32.11.82.20.22.32.12.00.62.02.03.010.22.<»7.0 6 2
14“ISC. FOOD PhTJJCTS 2.12.6 .8 .02.00.6.8 .31.03.71.36*21.23.61.32.5 4 4 4
15Turj-CCO 5.05.01.50.55.00.2l.S0.93.12.a3.22.50.70.10.20.3 4 6 6
lbFAjxiCS. ANc YAkNS l.*2.2l.S.72.0 .52.22.11.02.02.1 .a1.05.01.62.7 5 3
17Fi.00* COvÊt'.Oi 2.61.33.25.53.57.03.3l.a2.011.23.815.93.3fl.O2.01C.S5 1 1*
IdMJiC. 2.?,7.62.25.82.5a.32.66.32.35.72.56.02.012.52.fl 9.6 7 5 5*
I i *MI F*U;,IC AMS A>VAhC«.l12.63.30.66.90.35.05.23.95.17.22.90.517.10.613.0 2 6
« A fp t - i l i . ?.l 2.01.00.92.1• 2.21.05.J1.01.51.01.31.9o.<»1.70.9 6 5

hC.Uji.kwLC T1*TIcE5 A'«0 1.59.11.112.01.58.21.112.51.15.7 .93.a1.113.61.511.6 6 6 #.•
22 A'lj L'ĴtErf J.O6.62.67.3 7.03.20.02.77.33.27.91.75.0l.o0.7 7 a
23P k T * '3 V v >  * lL L * U * P > »  S T R 2.**2.S2.5 .62.7l.S2.51.71.610.21.9a.52.61.92.31.5 5 2
2<*»C31,EN C&:jT-I"Si«S 7.26.8<*.730.67.19.?S.O30.3o.a20.2o.a20.57.137.56.426.9 2 l 1*
i'- f i O U ^ u ^ iL a  AO O ff ICE F 3.51.33.31.33.92.23.81.73.1l.S3.6i.a2.5S.*2.»0.5 7 227K A . 't - ' t  « ?* j  r . - 'jO 'JC  I  L * 3.60.01.92.03.73.51.72.22.22.62.12.00.20.00.03.1 4 0 0
23H A P lH  CO’.TAJ'iEHi 2.01.91.71.91.92.31.72.02.11.32.11.62.92.23.0i.a 2 5 5
2'»f.t « j ’  i 1.66.9 .6 .91.55.6 .8l.S1.72.a1.51.72.32.91.21.2 2 2 2Af.j P-JJV.15HIUo.T3.31.63.10.00.71.82.01.72.21.33.03.<*2.03.21.2 6 n
*1IM);jSFh!aL CHEMICALS 2.32.31.72.33.01.31.02.01.610.91.712.02.0S.72.23.H4 3 0.
32AOHICUcTu*lAL Cx£.wtCALS2.411.a1.02.a3.210.71.02.72.012.62.79.01.25.91.53.7 4 4 4*
33va.ijc> i'<A» aiid t-Atrr a **,03.6<•.93.6o.e3.35.13.30.93.90.93.15.76.52.516.0 fl 6 1*Jt K L I / I C ,  Alij ' i O i l i i C U C 1.06.21.07.01.7O.O1.36.11.63.C1.23.d3.A6.62.7f..O6 6 6*
35i.f'OjS i.e1.12.12.62.61.92.31.62.12.52.61.01.95.71.56.6 a 1 1*
3»c l e a i T n g  a-.-j t u i l c t  i t 1.00.1 ,7l.n1.13.0 .82.61.13.31.01.9.91.3.42.2 2 7 7»
u f*AI .fi A.-.O AuLii.̂ HrtOO2.4. a.s1.53.73.08.51.1o. j 1.26.6l.S9.72.05.01.05.0 4 2
i i bLT t'i’t.LJ'* n ^ t- lU h A 2.86.23.77.3O.o21.35.0lS.63.a7.95.221.7b .*2.06.96.3 1 7 7
37II.'fL AliJ TO.>l> 8.36.3 10.69.10.65.9H.V0.011.70.013.97.A2.07.60.7 5 7 7
•to t'aCjfCTj 2.710.22.'ft 7 . 5 2.510.22.01 0 . 2 2.00 . 7 2.U8.20 . 1 9 . 3 0 . 5 a.7 2 5 5
«! PLAjfJC r«y-v>C TO o.o1 2 . 9 O.l' 6 . 3 o.n1 3 . 3 O.l 0 . 6 3 . 2 7 . 6 2 . 9 7 . 7 5 . 0 2 A . 7 o.n1 3 , 6 6 4 4
<*2 LLAlhtK T A ' i" :  J lii A K 3  IX 3 . * * 3 . 9 3 . 2 0.03 . 6 6 . 1 3 . 6 7.53.60.93.a7.00.67.20 .2 6.3 2 1 1<>3v-o/j A 'l; -  L C A T r lE 2.32.31.82.92.3i.e1.92.71.93.a1.93.32.69.82.S11.9 2 3 50*. *'• j p»*vC'jC3.95.52.23.53.3S.?2.23.72.21.02.3 .93.12.53.72.3 5 ft 6*
*SS l O . i i .  A H „  C . A f  KK O O U C T 1.03.i* .91.31.03.61.01.21.05.21.05.61.2 .9l.S.7 2 a a*
■toIt-Oi. A:.D 5 I - . E L .95.91.1o.o .45.71.23.51.10.01.10.01.62.11.53.3 3 7 7*
0 7ftJII-Ftc'.t'j.Jj ►'ElAtS 1.76.32.03.22.36.02.22.3i.a5.12.60.5V.*»1.71.31.6 a a a*
■idK & T A L  C O ? iT A li.C R S 2.71.92.32.72*81.12.32.92.S1.22.22.8*.76.75.15.1 6 3 5



T*ble V-2: (cent.)

Tl-ÊDO TI'JE*LO AlfWDO AIDt'-O UOnOH*Tm£ NOROH»aIO LO&JS*The LOGIS**IO WINNER OF
<1> (2) (3) (5) (6) 171 (8)

S£C»I».0uSTrY • hf* *SF**RF*• SF»*RF*♦SF*•RF«•SF*•RF*•SF»•RF*• SF*• RF*• SF*• RF»•SF*•RF*• SF*COMB
4VPUM-lI.-.O A- i j MLATING 1.93.41.61.62.23.62.01.11.8•*.32.23.92.13.«*2.?2.5 2 4 4*
S3STPwCT«Jr(tL ••'t.TAu P330U4.74.64.43.14.8S.t4.52.94.03.24.34.09.07.47.912.2 5 4 5
it 5Ta .85.0 . A5.7 .05.2 .75.61.16.01.26.11.05.7 .ft 5.6 4 1 1**< Ii.u* «I»L 2.04.71.52.91.94.01.53.01.43.31.43.31.63.01 .ft2.6 5 A
51l/.&lNt. A;;0 Tl̂i»lN£S 2.23.21.13,61.52.61.12.71.03.91.02.61.35.71.42.6 6 3 6*
5'»FAs»M «.24.42.25.73.54.12.14.51.61.61.71.61.82.02.02.6 5 6 6*
55 C j’îT JCTi'5 i.vIMvi.MAT 2.A4.62.13.12'. 94.72.13.11.62.92.03.02.04.2l.A2.6 A8 A*‘j'j»<LrAL»̂H« I-.J vAtillilCnf 4.21.42.62.64.12.02.62.02.52.42.52.53.67.14.12.3 5 1 5
STSKXtAL I'OjiT̂jAL MAC5.31.64.S2.64.62.04.74.63.82.24.02.37.511. S7.48.6 5 1
«(ftsi-’iL I'lTi .'jT;iUL MAC2.T1.1l.A4.41.91.11.85.92.02.72.12.62.14.92.04.1 4 3 3*59uj'.i.. h-ci*; 5.71.0;.315.35.?3.0,1.116.42.76.02.66.23.Al5.04.fta.: 6 3 3»6JOFFICE A .3 CfPuTi-.G *• <♦.16.43.16.44.17.53.16.42.910.32.911.03.39.03.56.6 6 2 ?•61iti'VlCt MACr-I 1.71.92.03.13.12.53.33.21.26.22.99.61.61.31.61.9 5 7 7*
62twtdrtiC )•<»».i» TH2.12.3l.A2.72.12.3l.a3.U1.72.91.93.12.25.5l.o4.6 5 1 >•
61LLtlWC AkrÂA(u5 A’.o 3.*8.7•3.02.03.66.53.12.32.93.03.12.73.32.93.33.3 5 2 ?•
64MvOiDiCi.0 Af'PLlA'iCtS 1.51.62.0 .81.61.42.<*2.71.6S.22.96.52.04.92.02.5 12
65£L£CTHIC Ll„!tTI.iC ATJ 2.3S.l 2.64.32.55.52.39.42.37.02.27.32.610.32.37.4 6 2 2*fco t t.- j ,->*» .915.21.0io.n1.20.31-35.91.31«.91.67.91.01?.61.64.9 1AA*
67U-'-'U'ilC/.Tl.,.-. t„jIPVt.N 4.49.03.03.24.77.93.14.03.46.53.84.93.03.53.02.1 6 A
6o c;vP.'.‘;r'-.rs 6.17.44.611.36.14.24.6H.46.35.36.44.65.711.65.710.9 4 3
67 i-̂Ati A’o 4.710.54.52.55.71C.14.4a.94.57.95.97.45.71.5s.r 1.6 4 7 A*
7J'>vr:.( .• l,.IC_:.5 A'.a PAH3.711.04.011.24.011.34.710.93.611.14.711.15.62.64.12.« 5 7 A
71AlrfCU-M A..-. PAxJJ 15.«9.77.37.613.512.57.70.710.115.69.816.16.414.2e.n17.7 2 272Ŵi A%0 fS 4.23.13.73.44.22.63.73.33.1*3.23.53.07.01 ** • 25.H12.2 5 3
73 LGCV̂ri.Ei. 4A|lm9A,>S9. a12.76.414.09.316.46.917.76.613.27.316.510.57.20.48.7 2 7 7
7**CTCuEi* r«AlLCHs A>,3 Pft. 210.36.62.77.76.46.73.06.610.96.39.411.724.411.511.3 6 2 275tf.it. A-t If.iT S.636.32.616.15.635.02.615.22.019.32.019.72.631.91.730.0 A4 4*7i,ViCM. «t.AVj'l iv tCviCc 5.2i.72.34.05.23.62.63.93.05.73.05.65.79.65.25.1 4 3 4
71 A w VtwlCAL X3.45.62.56.32.95.62.56.31.66.41.56.62.54.82.94.7. 6 A7
7-i Cf*T:':iL A‘o ̂mjtookakh 3.99.72.53.13.44.22.44.12.63.72.33.22.115.62.112.4 7 27->“IOC. ̂A-.ÛaOI'JhcD p.tg 2.71.7.1.33.92.92.73.55.01.62.92.03.64.410.94.>12.2 5 1
bj rfAIŵiAJS 6.“ 1.14.13.ft5.24.15.07.24.55.64.97.92.E9.94.a4.2 7 I 1317r:'jC< lU j 2.11.91.7.92.02.61.7.83.12.32.72.33.03.02.71.7 2 4 4
01u i 'tw i r 2.7s.a2.47.62.63.82.47.42.67.22.87.13.04.3s.n5.4 4 7 7ej 5.A1.64.36.65.62.73.66.77.02.76.91.97.03.66.03.8 4 1 1•HOL̂iALE A .0 HETAtL T 1.13.21.05.41.03.91.05.41.7H.l 1.54.91.63.21.53.6 3' 7 1»■>Cv''.i1;:iICATJ'.lt 2.19.72.19.22.710.52.510.52.010.22.611.22.55.43.25.0 S6 7boF I'.rt'iCi-. Ii. *-j"A:*C£ Ar̂D 1.3 .42.6 .51.6.51.9.62.4 .62.7 .91.2 .52.7 2 7
67fcuiwTxlC UllulfitS 1.36.0 .76.21.613.6.96.31.06.01.2I-..21.13.91.34.6 2 7 7
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F u rthe rm o re , th e  o u tp u t e l a s t i c i t y  was c o n s tra in e d  to  a j  > - 0 .5  f o r  equa tions  

u s in g  th e  f i r s t  d i f fe re n c e  in  o u tp u t and to  33 > - 1 .0  f o r  th e  le v e l  o f  

o u tp u t by a p p ly in g  th e  p o s t- re g re s s io n  ad ju s tm e n t d iscussed  in  Chapter 

I I I .  F in a l ly ,  in  c o n n e c tin g  th e  re g re s s io n  p e r io d  w i th  th e  s im u la t io n  

we used th e  p o s t- re g re s s io n  a u to - c o r r e la t io n  ad jus tm en t e x p la in e d  above.

The la s t  th re e  columns in d ic a te  th e  ty p e  o f  e q u a tio n  w i th :  (1 )  th e  lo w es t 

re g re s s io n  e r r o r ;  (2 ) th e  lo w e s t s im u la t io n  e r r o r ;  and (3 ) th e  lo w e s t 

combined (w e ig h te d ) e r r o r  when re g re s s io n  and s im u la t io n  are e q u a lly  

w e ig h te d .

Eq. Type

F igu re  V - l :  Perform ance o f  E quations w i th  C o n s ta in ts , D e c lin in g  W eigh ts , 
and Bho-Adjustm ent
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A summary o f  th e  r e s u lts  I s  shown in  F ig u re  V - l .  On th e  v e r t i c a l  a x is  

are  th e  number o f  tim es one p a r t ic u la r  e q u a tio n  has re g is te re d  th e  s m a lle s t 

e r r o r  (re g re s s io n  e r r o r ,  s im u la t io n  e r r o r ,  and combined e r r o r ) .  The h o r i ­

z o n ta l a x is  shows th e  e q u a tio n  ty p e . The dashed l i n e  re fe rs  to  th e  re g re s ­

s io n  perform ance f o r  th e  p e r io d  1952-1966 (e x c e p t f o r  s e c to rs  w i th  an as­

t e r is k  in  .the  la s t  column f o r  w h ich  th e  re g re s s io n  p e r io d  s ta r t s  in  1957 

due to  la c k  o f  more d a ta ) , The b roken  l i n e  shows th e  number o f  w in s  o f  

th e  s im u la t io n .  The s o l id  l i n e  is  th e  ch o ice  o f  th e  com puter when th e  re ­

g re s s io n  and s im u la t io n  f i t s  a re  g iven  e q u a l c o n s id e ra t io n .  A lthough  

F ig u re  V - l  sho u ld  be s e l f - e x p la n a to ry ,  we can summarize th e  re g re s s io n  and 

s im u la t io n  re s u lts  as fo l lo w s i

(1 ) The c o r r e la t io n  between th e  re g re s s io n  and s im u la t io n  perfo rm ance

o f  th e  eq ua tion s  is  v e ry  lo w . Tha t i s ,  i f  th e  s e le c t io n  p rocedure
- 2

were based on th e  re g re s s io n  f i t  ( e .g .  R ) ,  as is  common p r a c t ic e ,  

one would choose Type 5 . T h is  e q u a tio n , how ever, dem onstra tes 

v e ry  po o r fo re c a s t in g  a b i l i t y .

(2 )  A lthough  th e  "COMB. F IT " pe rfo rm ance Is  d e r iv e d  by a s s ig n in g  eq ua l 

w e igh ts  to  th e  re g re s s io n  and s im u la t io n  e r r o r s ,  th e  c o r r e la t io n  

between "COMB. F IT " and "S IM . F IT " i s  much h ig h e r  tha n  between 

"COMB. F IT " and "REG. F IT " .  T h is  r e s u l t  suggests th a t  th e  w in n in g  

m arg ins in  th e  s im u la t io n  e r r o r  c o n te s t a re  on th e  average much 

la r g e r  than  th e  ones o f  th e  re g re s s io n  e r r o r s .

(3 ) More p r e c is e ly ,  o n ly  th e  Type 2 e q u a tio n  shows any co n s is te n c y  

between re g re s s io n  and s im u la t io n  f i t .  Most o th e r  types have a

ve ry  m ixed p a t te r n .  Type 1 has won o n ly  f iv e  re g re s s io n s  b u t  tw e lve
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s im u la t io n s  and ends up w ith  13 w ins  when based on the  combined 

f i t .  The pe rfo rm ance o f  Type 3 i s  q u i te  s im i la r  to  Type 1 , b u t  

shows o n ly  s i x  f i n a l  w in s . Type 4 , on th e  o th e r  hand , f i t s  th e  

th e  d a ta  b e t te r  and a ls o  re c e iv e s  13 combined w in s . The b ig  

lo o s e rs  a re  th e  Nordhaus f u l l  employment e q u a tio n s . They show 

a s p e c ta c u la r  re g re s s io n  pe rfo rm ance b u t  seem to  fre e z e  when 

asked to  fo re c a s t .  Types 5 and 6 combine f o r  35 re g re s s io n  w ins  

b u t  o n ly  13 b e s t s im u la t io n s .  The t o t a l  combined w ins  o f  th e  

Nordhaus eq u a tio n s  a re  19. J u s t  th e  o p p o s ite  pe rfo rm ance is  ob­

served  from  th e  l o g i s t i c  g row th  cu rve  e q u a tio n s . They accoun t 

f o r  o n ly  14 re g re s s io n  w ins b u t  a re  on th e  to p  o f  th e  s im u la t io n s  

w i th  33 w ins and re c o rd  27 f i n a l  s e le c t io n s .

(4 )  W ith  re fe re n c e  to  th e  d i f f e r e n t  v a r ia b le s  used i n  e x p la in in g  

p r o d u c t iv i t y  we fo u n d :

(a ) C lose to  60 p e rc e n t o f  a l l  e q u a tio n s  p e rfo rm  b e t te r  w i th  

th e  s im p le  t im e - tre n d  than  w i th  th e  newness o f  c a p i t a l  

v a r ia b le .

(b ) Based on th e  e x p o n e n tia l fu n c t io n s  o f  tim e  o r  AID

'  (Types 1 - 4 ) ,  th e  c y c l ic a l  change in  o u tp u t v a r ia b le

(AQ) is  le s s  s ig n i f ic a n t  tha n  th e  le v e l  o f  o u tp u t 

v a r ia b le  (LQ ), w h ich  i s  a measure f o r  economies o f  

s c a le .

(c )  The two most s u c c e s s fu l e q u a tio n s  a re  th e  e x p o n e n tia l tixne- 

tre n d  (Types 1 -2 ) and th e  l o g i s t i c  g row th  cu rve  e q u a tio n s . 

T h is  i s  ag a in  p ro o f  f o r  how d i f f i c u l t  i t  is  to  e n te r  th e  

c a p i t a l  e f f e c t  in to  a p r o d u c t iv i t y  e q u a tio n .
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(d ) The l o g is t i c  grow th cu rve  eq ua tion s  a re  b e s t s u ite d

fo r  e s t im a tin g  and fo re c a s t in g  th e  p r o d u c t iv i t y  slowdown.

(e ) The above a n a ly s is  v e r i f i e s  th e  im portance  o f  t e s t in g  e s t i ­

mated e q ua tion s  b e fo re  th e y  a re  used in  fo re c a s t in g  m odels.

For th e  model b u i ld e r  i t  i s  n o t enough to  s p e c ify  th e  r e la ­

t io n s h ip ,  to  c o l le c t  d a ta ,  and to  e s tim a te  the  pa ram e te rs ; 

bu t r a th e r  th e  t e s t in g  o f  the  b e h a v io ra l perform ance is  

e q u a lly  im p o rta n t.

As m entioned above, th e  s im u la t io n  so f a r  i s  conducted w ith  th e ,  by now, 

s tan da rd  a u to -c o r re la t io n  a d ju s tm e n t. Next we s h a l l  t e s t  th e  same eq ua tion s  

when s im u la te d  w ith o u t rh o -a d ju s tm e n t.

2 . E f fe c t  o f  A u to -C o rre la t io n  A d justm en t

T ab le  V -3 is  a d u p l ic a te  o f  T ab le  V -2 , excep t th e  s im u la t io n  is  conducted 

w ith o u t  the  a u to -c o r re la t io n  a d ju s tm e n t. The v a l i d i t y  o f  u s in g  t h is  a d ju s t­

ment method has been e s ta b lis h e d  i n  Chapters I I I  and IV . A q u ic k  com-
r~

p a r is o n  between T ab le  V-2 and V-3 v e r i f i e s  these f in d in g s  as , by and la r g e ,  the  

s im u la t io n  e r ro r  *SF* in  T ab le  V-3 i s  s m a lle r .  A lthough  th is  r e s u l t  i s  ex­

p e c te d , the  s im u la t io n  te s t in g  o f  th e  in ves tm en t eq ua tion s  has c le a r ly  shown 

th a t  t h is  method o f  c o r re c t in g  f o r  a u to - c o r r e la t io n  is  most e f f e c t iv e  in  the  

e a r ly  years o f  the  fo re c a s t .  We w ould th e re fo re  expect an even s tro n g e r  

re d u c t io n  in  fo re c a s t e r r o r  from  a s h o r te r  te s t  p e r io d .
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57 ir'c.CIAL MAC S .3 2.6 4.5 3.1 4.8 2.0 4.7 5.2 3.6 2.3 4.0 2.7 7.5 13.9 7.4 10.4 5 3 5
V> 6 i mac 2.0 1.3 I.A 4.3 1.9 1.2 i .a 5.9 2.0 2.5 2.1 2.6 2.1 6.4 2.0 5.9 4 3 3«
5** mI jC. «ach; it << ano v i S .7 2.1 3.0 15.8 S .2 2.5 3 .: 16.7 2.7 7.0 2.6 a . i 3.6 14.9 4.0 7.8 6 1 3*
61 OfFiZL A;.0 ZJlPdTtUG H 4.1 6.7 3.1 5.9 **.1 7.6 3.1 5.9 2.9 10.3 2.9 11.0 3.3 9.7 3.5 9.0 6 4 2*
61 S lP v U i M J - j TkT 4AChI 1.7 1.9 2.0 3.1 3.1 2.7 3.0 3.1 1.2 6.2 2.9 10.0 1.6 1.4 1.6 2.3 5 7 7*
62 LLt:cr;-.ic j - a i . j i  ir 2.3 2.7 1.9 3.0 2.1 2.8 1.8 3.4 1.7 3.2 1.9 3.6 2.2 6.3 1.9 6 .3 5 1 ?•
63 USXT^IC At^A^AfjS AfiO 3.6 9.2 3.0 2.1 3.6 0.9 3.1 2.3 2.9 3.0 3.1 2.6 3.3 2.1 3.3 2.1 5 a ?•
64 n cv^c -i^c  AppLiA'iCE1; i . s 1.6 2.0 .a 1.6 1.5 2.4 2.9 1.6 5.2 2.9 6.6 2.0 4 .9 2.0 2.5 1 2*
65 ti- iC  T-. ;c L IjftT ;.'. ; A.'O 2.3 4.3 2.6 4.0 2.5 4.7 2.3 9.0 2.3 6.7 2.2 7.0 2 .a 9 .A 2.3 7.6 6 2 1*
bi. U kjiK t-t I>-\.CTj A.t'J >>H .9 15.0 1.0 10.9 1.2 7.6 1.3 5.3 1.3 14.9 1.6 7.9 1.0 12.6 1.6 3.0 1 A A*
67 c c ^ 'jr . tC A r iv j £j u : pm£h 4.4 10.2 3.0 3.4 4.7 9.3 3.1 4.2 3.4 8.3 3 .a 7.0 3.0 3.5 3.n 2.1 8 8 a*
63 tLi.CTKj-.IC CO''PO’iC'.TS 6.1' a .9 4.6 11.4 6.1 5.6 4.6 11.5 6.3 6.6 6.4 5.5 5.7 16.3 5.7 15.9 4 6 3*67 t!ATTC" 11%» AYS A.-IO <*.7 13.0 4.5 3.4 5.7 13.a 4.4 5.1 4.5 10.0 5.0 10.5 5.7 2.0 S.O .9 4 8 «•
70 M07y« vE-ilCLtS AIiU PAH 3.7 11.1 4.0 11.6 4.4 11.6 4.7 11.a 3.6 11.6 4.7 12.1 5.6 3.4 4.1 2.8 5 a A
71 AlatrfA f r A’ lJ PART S 15. * 11.9 7.3 a .4 13.5 15.2 7.7 9.4 10.1 22.4 9 .a 22 .a 6.4 13.9 a.n 26.5 2 2 3
7 i A-O (> /ATS 4.2 3.1 3.7 3.4 4.? 2.7 3.7 3.2 3.4 3.2 3.S 2.9 7.0 1“ .7 5.(1 u .a 5 3 6
73 u tC u M jr iv t i .  h a il p CajS 9 ." 14.1 6.4 14.4 9.3 is .a 6.9 ia .4 6 .a 13.7 7.3 17.2 10.5 6.2 9.4 10.6 2 7 7
7% C tC tiC . T^A lL tH i A/lO P 6.2 10.1 6.4 2 .a 7.7 a .3 6.7 3.1 6 .a iO. a 6 .3 9.4 11.7 27.9 11.5 12.6 6 2 2
75 a;.w iu iE u i.  i:»«,T 5.6 35.3 2 .a 16.3 5.6 33.6 2 .a 15.4 2.0 19.3 2.0 19.7 2.0 3 0 . a 1.7 33.3 a 4 4*
7u ► i-Cf«. WLAiUilV. ulVICC 5.2 4.0 2.8 4.1 S .2 3.9 2. a 4.0 3.0 s.a 3.0 5.7 5.7 11.2 5.? 5.6 4 3 4
77 Vv^^ICAl A: t j  '^lJICAL I 3.4 s.o 2.5 a .4 2.9 5.3 2.5 a.5 i . a a .4 l .S a .6 2.5 5.0 2.9 5.0 6 7
7 d Cf-TICAL A*D PilutOS^APrt 3.9 10.5 2.5 3.4 3.4 4.2 2.4 4.6 2 .a 3.b 2.3 3.3 2.1 lS .9 2.1 12.1 T 6 6
7> " I 'jL. MAf;'JFACTj«i.3 PHO 2.7 l.S 3.3 4.0 2.0 3.0 3.5 5.2 i . a 3.3 2.0 4.4 4.4 11.7 4.? 13.0 5 1 1
3u ma I ̂ >?OA JS 6.4 4.7 4.1 4.1 5.2 3.7 5.0 a.b 4 .5 5.S 4 .9 8.7 2 .a 7.9 4.9 5.0 7 3 2
at Tfc\K. <<!;.& 2.1 2.2 t.7 .9 2.0 2.6 1.7 .a 3.1 2.6 2.7 3.0 3.0 4.0 2.7 2.0 2 4 4
6? r iu ’ iv i/a r 2.7 b . l 2.4 0.3 2.6 6.1 2.4 6.0 2 .a a.o 2.0 7.9 3.0 5.0 3.0 6.5 4 7 7
61 AiPk. 5 .fi 1.0 4.3 6.d 5.6 2.6 3.6 6.3 7.0 3.0 6.9 2.4 7.0 3.6 6.0 2.8 4 1 1
d* «r.Owt*.ALC A rf) RiTAlL T 1.1 2.9 1.0 5.S 1.0 3.5 1.0 5.5 1.7 3.9 1.5 4.3 1.6 2.9 1.5 3.7 3 7 1
8» C<J>*v,.,:CAUM. 2.1 10.1 2.1 9.4 2.7 11.2 2.5 U .2 2.0 10.4 2.6 11.6 2.5 5.1 3.2 3.2 5 A
a% FJr.A.Lt* lU ^ W tC i. A\0 .5 1.3 .4 2.6 ,S 1.7 .5 1.9 .6 2.3 .6 2.7 .9 1.2 .5 3.1 2 7 1
37 tU tw fn lC  U T IU IltS 1.3 6.7 .7 Y * 9 i.a 15.3 .9 7.1 1.0 6.0 1.2 14.2 1.1 3.S 1.3 3.2 2 a a
*1 l , * r .  OAO. «ATC« AilO Ot .9 7.5 .7 *6.0 l.!» 11.6 .a 7.4 .9 7.3 1.1 10.7 .5 7 .3 .9 6.7 7 23<! «KOi_tiAU£. f^A3t 1 ." 1.1 1.1 3.6 i . * 1.9 1 .1 3.5 2.1 2.4 1.9 3.1 1.9 .9 l . « .9 4 7 a
90 h itA l!*  ThAU£ 1.1 3 .a 1.0 6.3 .9 4.3 1.0 6.3 1.6 4.7 1.4 5.5 1.6 4.0 1.4 5.5 3 i i
■>: Ao(-;CULTii»t.. v u . lh i ,  A • A 4.6 .7 4.0 1.3 5.2 1.0 3.6 .7 5.6 1.0 7.4 .7 1.9 .7 2.2 5 7 7«
92 TvTal 41 ’.->*■ ACTWnI #0 . .9 1.2 .9 2.3 1.2 1.2 1.3 2.3 .9 2.5 1.3 2.t> .9 1.7 .A 1.7 a 3 1*
93 ThA i.sP^rAnC 'i A O  St« .5 3 .5 .9 4.6 .3 3.6 • V 2.« .a 2.7 .9 2 .a .5 .6 .5 .a l 7 T»
94 TCT-L LGUIH'Cht INVEST .6 4.1 .a 4.1 .7 4.1 1.0 2.2 .9 6.2 1.2 6.5 .s •a • S .8 e 8 8»

i.y<oCH or * i.v ; 5 11 12 lh  10 1* 3 XI 6 14 U  IS 20 8 10 15 7 9 7 15 13 10 21 16
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A summary o f  T ab le  V-3 is  shown in  F ig u re  V -2 . To s tu d y  th e  rh o - 

ad jus tm en t s e n s i t i v i t y  o f  th e  d i f f e r e n t  type s  o f  e q ua tion s  we have 

to  compare F igu res  V - l  and V -2 . The dashed l i n e  re p re s e n ts  ag a in  the  

re g re s s io n  f i t  and i s ,  o f  cou rse , th e  same in  b o th  f ig u r e s .  In  g e n e ra l, 

th e  rh o -a d ju s tm e n t seems to  fa v o r  eq u a tio n s  w h ich  use th e  t im e - tre n d  

v a r ia b le  in s te a d  o f  AID. T h is  is  p a r t i c u la r ly  n o t ic e a b le  f o r  Types 

7 and 8. W ith o u t ad ju s tm e n t th e y  re c e iv e  14 and 21 w in s , b u t th e  re s p e c t iv e  

r a t io  w ith  ad ju s tm e n t i s  19 to  14. The e x p o n e n tia l t im e - tre n d  equa tions  

(Types 1 and 2) a ls o  im prove s l i g h t l y  w ith  th e  a d ju s tm e n t. Toge ther 

the y  re p o r t  26 w in s ,  w h ich  is  a f iv e  w in  im provement ove r th e  unad jus ted  

e q u a tio n s .

3. E f fe c t  o f  D e c lin in g  W eight Scheme

Next we remove th e  d e c l in in g  w e ig h t scheme from  th e  re g re s s io n  

to  te s t  i t s  e f f e c t  on th e  fo re c a s t in g  perfo rm ance o f  th e  e ig h t  d i f f e r e n t  

types o f  e q u a tio n s . The re g re s s io n  and s im u la t io n  r e s u l t s  a re  sffown 

in  T ab le  V -4. The o v e r a l l  pe rfo rm ance p a t te r n ,  w h ich  is  summarized 

in  F ig u re  V -3 , has changed l i t t l e  w i th  th e  rem oval o f  th e  w e ig h t in g  

scheme. However, th e re  i s  a n o t ic e a b le  in c re a s e  in  c o r r e la t io n  between 

th e  "COMB. F IT " and "S IM . F IT " .  T h is  r e s u l t  can o n ly  be e x p la in e d  

i f  th e  in d iv id u a l  s im u la t io n  e r ro rs  o f  th e  d i f f e r e n t  types o f  e q u a tio n s  

d e v ia te  from  each o th e r  by more than b e fo re .  A com parison between 

th e  s im u la t io n  e r ro rs  o f . Tables V-2 and V-4 seem to  v e r i f y  t h is  s ta te m e n t.

On th e  ave rage, th e  "a c ro s s - ty p e "  s ta n d a rd  d e v ia t io n  o f  th e  s im u la t io n  

e r r o r  is  la r g e r .
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No. o f  Wins

Eq. Type

F ig u re  V -2 : Perform ance o f  E quations w i th  C o n s tra in ts  and D e c lin in g  W eights



Table V-4:
C ctfo itfon  w ith  Constrained Coefficients

TIVE»OQ
( II

TIHE»LO A !0*03
(31

AIO*La
<01

NOKOH.THE NORDtUAlD L06IS»TME LOGlS*AID 
(Si (6) (?i (at

UlNNEft OP

:c» If.UUjTrtT • PF-*•SF*•RF*t5F«*RF»*SF»• RF**SF.• OF*• SF»•  RF*• 5F»• RF*• SF.•  RF*»Sf. •hf»
i AORiCULTuRti 3.5 7.6 2.7 5.a2.0 1.1 2.1 1.1 3.3 6.8 2.3 1.1 3.1 3.9 2.1 6.5 a
2 Xltli’K. 3.5l a . i 3.0 20.5 3.9 22.0 0.3 23.2 3.8 19.3 0.3 23.2 6.2 11.7 a.?6.2 l
3 A ,y fcAi 6.112.1 5 .9 12.3 6.6 9,fl 6 .6 10.0 5.5 12.3 5.9 v.a0.5 U . l 7.5 11.8 7oCtflST«jCTIO 1 •*.3 15.7 2.9 7.0 0.0 16.2 2 .a 6 .a 1.7 11.5 1.7 12.1 0.0 l .a !.?3.6 6
5 , 5.7 7.7 6.2 8.1 6.2 5.5 6.6 6.7 5.7 9. •» 5.7 7 .9 9.116.3 10.1 28.6 5oNLAt 3.6 a .s 3.1 3.7 3.9 12.0 3.1 0.2 2.20.12.0 5.10.0?•?5.1 6.9 6
7 c,*:«r 0.013.9 1.6 1.9 3.7a.91.1 3 .a 2.9 2.03.01.0 2.85.0 2.6 3.0 0
3CAV.S.J A:.3 FriOZui FOOO0.216.1 2 .a 6.2 5.2 19.6 ?.a5.6 o.O12.2 0.610.2 0.06.95.?11.5 0
9 (4»-Al*l *11.1. f-tOu/UCTS 2.57.81.0 5.«* 2.79.81.0 6.0 1.57.2 1.6a.91.7 1.51.71.6 2

19 oAj'.i.n r 2.6 1.9 i  .**3.82.5 2 .a1.33.6 1.9 l .a 1.7 1.02.7 3.6 2.51.9 0
11ilrt A •< >*.113.3 o.o9.9 0.213.5 3.9 9.5 0.3l i . a 0.5 12.2 0.926.25.S 17.2 0
12 CAM, ̂ 2.t 5.02 .3 9.0 2.7 11.3 3.1 13.72.1 a.o 3.3 13.6 2.5 6.1 2.6 3.8 5
11 i:t /c.:(A'jLS 2.%9.01.0 3.9 2.2 0.32.1 5.5 2.0 0.02.0 1.9 3.5 15.3 2«A5.9 2
1* MiSt. FOOO PhOwJCTS 2.00.6 .n .5 2.3 7.1 .a .a l.S 3.6 1.5 6.1 1.2 2.91.2 1.1 0
IS 0.03.6' 1.50.60.93.S1.50.93.0 2.0 3.22.1 O.A7.6 o.O0.3 0
:t>FAimlCi A‘4j tAkr.S 1.33.01.7 3.82.0 2.3 2.2 1.51.3 3.3 2.1 2.3 1.5 0.51.51.9 s
17FLGC=» COvE«::.GS 2.7 3.7 3.0 6.7 3.3 11.7 3.56.72.310.1 3.3 20.9 3.6 6.6 3.?9.0 5
l«l «iv.. TrxîL*; 2.2 ■*.72.0 3.92.S '4.0 2.0O.Q2.1 0.32.00.92.1 11.0 2.16.2 2
I t Rf.Ii f-’ -'J AHPAkE 0.0 10.23.3 3.3 0.15.2 0.2 10.5o . l 2.7 6.0 9.00.2 20.25.09.6 2
29APPAt-Ll. 2.0 2.9 1.5 ».6 2.1 . 2.81.0 5.2 1.0 1.7 1.0 l . d 2.2 5.2 1.9 5.0 5
21fiLUjCnCLC Tf XTILES Ar.0 1.5 9.2 1.1 12.3 1.5 7.9 1.2 12.0 1.2 6.5 .90.6 l.*» 13.6 1-5 11.2 6
22L C O -^J I t v  A ' iJ  L 'J '< o tR 2.« 9.72.79.3 3.211.1 3.1 io .a 2.7 9 .5 3.1 10.9l.P * .6 1 .A5.3 8
*3 d» mu.oOrf*. 5T« 2.32.0 2.** .72.01.2 2.5 .5 1.6 10.0 1.8 a.<*2.5 2.0 2 .6 3.6 5
20 • &0̂£.'< CtMAfiEKS 7.111.5 if.«28.37.1 12.2 0.9 27.1 0.6 22.5 0.5 25.9 8.7 00.36.2 26.1 6
25hC  j a  ij o f f i c e  p 3.35.03.0 5.5 3.7 7.9 3.0 6.1 2.3 3.5 3.2 5.9 2.“ 7.S 3.05.1 7

•**!’«.;« a:.;, H LX3.'*7. t, 1.92.33.56.9l . a 2.02.1 5.0 2.1 0.53.011.2 3.S6.7 0
2oJ 'A /’ t . i< C O :*T A ir»£ r\S # 2.0 1.7 1.7 1.6 1.92.1 1.7 1.7 2.1 2.0 2.0 1.92.9O.ft2.*»2.5 2
29 1.7 6 .a .6 .91.6 5.2 .7 1.9 1.6 0.01.02.81.6 f>.01.03.6 2
J ) ► '‘• J i . r i . i j  A .-.J f ( J O L lV * l H 0.2 2.51.53.60.0 0.6 l . a 2. a1.71.7 1.2 2.7 3.63.72.75.9 6
J l 2.1 3.31.6 1.0 2.72.6 1.0 1.0 1.0io .a 1.712.0 2.0 5.32.1 3.5 0
22 ÂfCUtTuKAi. CrtuMtCALS 2.3 11.2 .9 3.3 3.2 7.7 .9 2.0 2.0 12.2 2.7 9.0 1.2 5.9 1.5 3.0 «
31 f c L V t .  I?«. Ai.3 FATTY A0.0S. 2 <4.5 7.6 0.7 0.9 0.57.1 O . b 7.6 0.7 6.8 5.3 6.1 2.« 16.0 8
3-. k L A „ T l C i  A r . j  SYuTMETjC 1 .*»7.Cl.<* 7.51.7 9.1 1.3 6.71.52 .a 1.1 2.0 2 .A 10.7?.* A.5 6
3» l.fl 1.2 2.1 3.0 2.0 3.5 2.2 1.72.1 0.0 2.5 1.6 1.9 0.91.6 6.2 8
33 CLEAMr.o A:,i TCIlET IT 1.0 0.3 .71.6 1.1 3.0 .a 2.51.1 3.0 1.0 1.6 .9 1.3 .«»2.5 2
37 If.T'j. A I .3  \lUIc.O PROD 2.6 11.6 1.53.23.2 12.9i .i 0.0 1.2 9.01.59.9 2.0 0.51. A0.0 0
ia l * t  TUv w l OM t . ^ r 2.7>*.V3.76.1 0.1 21.0 0.6 13.b 3.66.55.119.V5.96.3 b . l 17.1 1
39Tlrtb A ; * j  T y ^ t .S 4 . 1 5.3 5.713.2e . a 7.2 5.810.00.0 11.9 0.014.07.9 3.2 9.0 18.0 s
O') t f l / i U f f * 2.79.22 . a 7.32.5 12.9 2.0 10.2 2.0 0.52.5 8.2 o.o 6.5 o.» 6.6 2
o l kwAjtic i’̂jjocru 3.913.9< * .§ 3.5 0.0 13.a 0.2 2.6 3.2 10.0 2.99.7 6.1 30.2<1.*10.3 6
02 LtAfHLrt TA.i .I'iO AUO IN3.63.13.2 <f.33.66.3 3.5 9.0J.7 0.1 3.6 7.6 5.610.1 0.59.5 2
43 ieOoS A’lo OImCh LtATnE 2.3 1.3 1.7 2.02.3 1.2 l .a 2.21.8 3.0 1.8 2 .6 2.C9.02.711.5 2
•*»O L A V i Afc u w A S S  r̂UDuC 3.9 3.6 2.23.03.01.6 2.2 3.7 2.1 .4 2.3 1.0 3.1 2.0 3.« 2 .7 S
•.5 -10 .E C»-M( f'hOjllCT 1.0 3 .6 .9 1.7 1.0 3.9 1.0 1.9 1.0 5.2 1.0 5.7 1 .“ .7 1.3 .8 2

XH O :, A ' . i  S Iu u U . .9 5.7 1.1 3.9 .6 5.7 1.2 3.0 1.0 0 .0 1.1 0 .1 1.6 1.6 1.5 2 .3 3
1*7 .<wl>aFLnHCU> kCTAI.5 l . a 7 .2 2 .0 0.0 2 .3 7.7 2.1 2.0 1.8 5 .9 2 .6 5.0 1.5 1 .6 1 .9 1.0 8
<k*» **lTal co;.U:(̂<t!> 2.7 1.7 2 .3 2 .7 2 .9 2 .3 2 .3 2 .7 2.3 1.0 2.2 2 .5 0.312.3 0.612.0 6
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Table V-4: (cont.)

TI«e»oa TIv£»LO AlO»Oa AIO»Ui NOhClH»TME NORDH.AIO LOSIS.Tke logi$*ajd WINNCR of 
(U (2) (3) C4J (S) (6) 17) (3)

ScCuIJ-CuSTklf •rf»•Sf*• RF«•SF*• RF*• SF*»RF*•SF ♦• RF*• SF*• RF»•SF*• RF*• SF**RF»•SF*• RF*•SF*CO«B
4>Ptw,-ll:*6 ANJ HtATI'iG 1.61.51.73.11.95.41.93.01.75.82.16.32.13,<t1.01.2 1 a t i*
50 *ltau ruouo 4.74.54.52.14.95.24,52.24.33.44.62.9a.323.16.627.2 5 2 2
SIG7Avtfl.,c% ,<)4.7 .85.a# o5.2 .7S.61.16.11.16.2 .95.7 .4S.6 4 1 1*

WIRE2.07.01.63.12.05.11.63.11.43.51.53.61.92.91.92.8 5 8 4*
i i UtZii'ic. A:;0 2.19.31.13.91.44.31.12.a1.04a1.02.81.34.11.42.4 6 a
5"*‘FA'-tM KACnI,."Hf 4.2l.S2.36.S3.61.32.37,e1.73.01.72.42.03.92.16.0 5 3 ft*
SICv/'i jTuCTiO 'l."ilrii»VAT 2.9i)i 12.13.33.0S.l 2.13.2l.a3.02.03.22.45.3i t ? 3.7 5 5
5aMttAL̂ORnIT. “Av.MK.tnY4.32.32.62.74.21.52.62.72.52.32.52.33.57.65.?2,6 S3
• ,! |!iw.̂Ti(|AL VACS.26.44.72.84.7l.B4,84.93.82.44.13.36,916 .2 6.914.0 5 3 5
Si &LM.RAL. Jf.̂,OT>iJAL MAC2.01.7l.B3.(12.01.41.05,32.02,52.12.52.45.82.45.1 « 3 ;*
s* *AC*t .i'<f AUO SH5.63.03.014.75.13.33.116,52.7S.O2.60.14.016.93.«»7.9 6 1
60OrFiCE AI.O CO VoTIVi * 4.16.12.*5.44.07.12.85.32.810.82.811.63.79.23.77.3 6 4 2*
bl SL>*:Ct i"iu;STV.» “AC-iI 1.72.72.04.33.24,52.33.01.16.52.811.21.6l.S1.62.0. 5 7 7*
62cLf.CTr-.C tKif.jt TR2.32.2I.P.3.12.14.1l.a3.H1.63.11.93.t>2.4ft.12.7o.S 5 1 1*
t.JL t.L i''< iZ AJ’.’AJfAfui A.'ii 3.*>10. 43.02.23.511. 63.12.42.93.03.1M.l 3.72.41.72.6 5 2 2»
t« A;»FLlAnC£S 1.41.41.9.51.72.22.41.71.6S.72.87.82.03.82.11.8 1 2
65e.i.Ii.th:c Liviri.-.j Any 2.?3.72.54.32.34.02.37.92.15,52.16.62.89.92.3a.3 6 1 1*»>*,*Al,i J-. TV-'̂tTj AM. fM.9u.61.010. S1.17.11.35.31.214.61.67.51.012.0l.o2.2 1 a M
67CwmoJ..ICaTIj.i E-aiIP.'CH4.310.63.03.S4.79.43.03.73.19.53.38.43.22.83,»2.4 2 a
6-3 CO'-’f'uJ.eiTS 6.06.54.713.16.04.64.713.1d.35,16.45.06.316.46,*>18.1 4 3 3*
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91AwRICUlTĉci ‘UUXriG* A .7S.l .74.21.3s.a1.03.a.7S.8.97.6.01.4.A2.1 STT*
92TtTAL MA>.'Jr.CTUn.IUO .81.7 .92.61.11.51.32.9.92.71.33.3.91.8 1.7 I 3 1*
9i Tha-.SK/H JATl&N A;.J SiR .53.5 .94.8.53.9 .a 3.7 3.2.93.7.5 .6 .5 .9 1 7 7*
9". tCTA*. EaUlP'UlT INVEST .64.3 •a 4.5 .7 4.6 .93.1 ,6 6.41.16.9.6 .9 .6 .9 a 7 7*

N̂ufH OP *PiS a 12 ix 17 13 173 14 9179 1022 10 1115 S 6S 17 167 14 11

~O
I€



-311 -

No. o f  Wins

Eq. Type
F ig u re  V -3 : Perform ance o f  E qu a tio ns  w ith  C o n s tra in e d  C o e f f ic ie n t

4 . E f fe c t  o f  C o ns tra ined  O utpu t E la s t i c i t y

To s tu d y  th e  e f f e c t  o f  c o n s tra in in g  th e  o u tp u t e l a s t i c i t y  (a 3 (AQ) > -0 .5  

and ajCQ) > - 1 .0 )  we have re -e s tim a te d  th e  eq u a tio n s  shown in  T ab le  V-2 

w ith o u t c o n s tra in in g  th e  o u tp u t c o e f f i c ie n t  a j .  S ince th e  c o n s tra in ts  were 

n o t b in d in g  i n  a number o f  s e c to rs ,  some rows in  Tab les V-2 and V-5 a re  

id e n t ic a l .  We a re  th e re fo re  o n ly  in te re s te d  in  e q u a tio n s  f o r  w h ich  a j  i s  

b in d in g .  F or exam ple, in  A g r ic u ltu re  o n ly  th e  c o e f f ic ie n ts  o f  th e  l o g i s t i c  

ty p e  e q u a tio n s  (7 and 8) a re  i n i t i a l l y  bound and th e  s im u la t io n  f i t  f o r  th e  

two eq u a tio n s  im proves s l i g h t l y  in  T ab le  V -2 .



Tibia V-5:
Unconstrained Estimation w ith Declining Weights ami Rho-Adjustnent
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Table V-5: (cont.)

TI"E*00TIMOLOAI0*0QAIO«LoNOKOH.TMt nokdh.aiologIs*tme logis*a:o N
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The use o f  th e  c o n s tra in ts  may a ls o  have I t s  adverse e f f e c t s .  But * 

more o f te n  than  n o t I t  Im proves th e  fo re c a s t in g  r e s u l t s .  For exam ple, 

ou t o f  15 s t ro n g ly  bound c o e f f ic ie n ts  o f  Type 1 ,  n in e  re p o r te d  an 

im proved s im u la t io n  pe rfo rm ance. The r e s u l t  i s  even b e t te r  f o r  Type 7 

where o u t o f  44 c o n s tra in e d  e q u a tio n s , 30 s im u la t io n  e r ro rs  are  lo w e r.

No. o f  Wins 

2 2 -

20 ■

0 t " --------------1---------------- * —  " i---------------- 1--------------- 1----------------1----------------r
1 2  3 4  5 6  7 8

Eq. Type
F ig u re  V -4 : Perform ance o f  U n constra ined  E quations w i th  D e c lin in g  

W eights .and RHO-Adjustment
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The r e s u lts  o f  T a b le  V-5 a re  summarized I n  F ig u re  V -4 . The rem oval * 

o f  th e  o u tp u t c o e f f i c ie n t  c o n s t ra in t  d id  n o t a p p re c ia b ly  change the  

s im u la t io n  perform ance o f  th e  e q u a tio n s . C onsequen tly , th e  p a t te rn  

between F igu res  V - l  and V-4 h a rd ly  changed. O nly th e  lo g i s t i c  g row th  

cu rve  e q ua tion s  seem to  in d ic a te  th a t  Type 7 responds to  th e  c o n s tra in in g  

more fa v o ra b ly  th a n  Type 8 . In  s h o r t ,  th e  r e s u lts  o f  th e  fo re c a s t  s im u la ­

t io n  j u s t i f y  th e  a p r i o r i  c o n d it io n s  o f  th e  pa ram ete r e s t im a tin g  p ro ced ure . 

A lthough  th e  improvements a re  m a rg in a l in  most cases, f o r  p a r t i c u la r  in d u s tr ie s  

we n o te  s iz a b le  decreases i n  fo re c a s t in g  e r r o r s .

D. Choice S e le c t io n  o f  E quations

In  e s t im a tin g  th e se  e q u a tio n s , we encounte red  a number o f  problem s 

w h ich  were n o t as y e t  d is c u s s e d . For exam ple, f o r  a number o f  eq u a tio n s  th e  

pa ram ete r e s tim a te s  do n o t match th e  expected s ig n s  shown in  T ab le  7 -1 .  I n  

p a r t i c u la r ,  th e  Type 8 l,LOGIS*AID" e s tim a te  o f  a^ i s  p o s i t iv e  i n  most s e c -  

t o r s .  T h is  r e s u l t  may be e x p la in e d  by th e  somewhat s tra n g e  s p e c if ic a t io n ,  

o f  th e  e q u a tio n . The A ID -te rm  sh o u ld  p ro b a b ly  be en te re d  s e p a ra te ly ,  

b u t because o f  th e  r e la t iv e ly  s h o r t  tim e  s e r ie s ,  we r e je c t  t h is  approach* 

N e v e rth e le s s , a number o f  d i f f e r e n t  s p e c if ic a t io n s  f a i le d  as w e l l  and 

we dec ided  a g a in s t t h is  e q u a tio n . The Nordhaus fuU -e m p lo ym en t e q ua tion s  

a re  a ls o  r e je c te d .  T h is  is  because f u l l  employment o u tp u t I s  n o t 

r e a d i ly  a v a ila b le  i n  th e  model and a ls o  because o f  t h e i r  r e la t iv e ly  

poo r fo re c a s t in g  b e h a v io r .  Hence, th e  f i n a l  s e le c t io n  o f  e q ua tion s  

c o n ta in s  o n ly  th e  f i r s t  fo u r  types and Type 7.



Table V-6:
Choice Selection o f Employment Equations

TIHc.oa TIME»LO AIO.OQ AIO.Lq LOGIS*TME WlNNeR«CHOICE TIME CHCE RATI0-85 SECH 
(1) (2> (3) (■») (S>

SCC«IK30STHY • RF*•SF*•RF*• SF*•RF*• SF*• RF*• SF*•RF*• SF*•RF**SF**IT**US*• RF**RF»
1ACKi.CUiTuRt <>.13.02.91.92.61.82.31.13.07.344444.82.2 1.071 1
2MINI’iu 3.719.04.019.0«.l23.24.623.24.612.315557.28.5 .624 2JPtTiOLEUM AfiO CAS 6.52.96.62.37.13.07.33.54.513.3s2228.1A.4 l.ni2 34CO-,:,r*L,CTIO'iJ,<t.< Af«U 0 4.610.72.84.44.711.32.83.63.92.04S527.83.6 1.062 4
5Ortb'.ir.CE 6.26.56.47.16.44.66.86.012.3l.S15358.212.3 .672 56Ml AT 3.87.13.03.64.09.03.03.74.42.72S255.34.0 .784 67CAIrtV 5.0e.2 1.82.53.76.01.14.12.65.842224.22.2 1.018 75CA.V.SS AcO FtOiEn FOOD4.610.13.23.35.711.13.12.74.46.544SS6.14.5 . 749 89OkAI'I «■„>_ t'HODuCTS 2.64.S1.05.93.05.11.06.01.51.525553.71.6 .759 9
10cA-;tVY 2.63.3l.«*2.52.54.21.32.42.82.24S422.22.2 1.012 1011SI-C.A* 4.112.8<*.09.40.213.34.0a.76.621.644117.37.3 1.000 11wCA'.JY 2.25.22.37.33.06.83.58.02.44.519S53.4S.7 .»00 1213etvcwoEs 2.58.32.11.82.24.22.32.13.410.222225.22.2 • .951 13It MiSC. FOOD PROJECTS 2.12.6 .6 .42.44.6 .8.31.23.644441.6.8 .936 I«15TwbACCO • 5.05.41.54.55.04.21.54.94.74.14 s 225.43.3 1.452 15lbFALJ-*IC.U A?tu YARNS 1.42.21.8 .72.0 .52.22.11.45.013221.91.9 .926•1617flow COvSaP.SS 2.61.33.25.53.57.43.81.83.38.011113.33.3 1 . 0 0 0 •1719«*:c. TC<T iLLi 2.27.82.25.82.58.32.66.32.012.552222.72.7 1 . 0 0 0 •18
19 fauhIc a:io appase 4.112.63.34.66.94.35.05.24.517.123226.33.9 .87? 192fc*PVA»£L 2.12.1*1.44.92.12.21.45.31.94.443312.42.4 1.00C*2021MvoiLnjUC TEJtTIutS AND1.59.11.112.**1.58.21.112.51.113.623333.73.2 .965•21
2 k LJOjINO f lQ  u;*utR 3.06.62.67.33.67.03.28.01.75.055-S55.13.4 .771 2223PLYOOu* MILLWOKK* 5TH2.42.52.5 .62.71.82.51.72.61.912222.62.5 .934•232*t»ocjeh co'Ua;-j£.is 7.28.84.730.67.19.35.030.37.137.521118.8a. a 1.030•2«25nOuJE'iOt-a a :D OFFICE F 3.51.33.31.33.92.23.a1.72.55.8S2236.46.4 .987 2527r>A»>:.* a:ii; p.->onuc.rs» e* 3.64.01.92.43.73.S1.72.24.24.044311.41.4 1.C00 27
23PAP»̂ CC*,TAIt;ESS 2.01.91.71.91.92.31.72.02.92.222222.32.0 .922 2829?«,»v*APcn% 1.66.9 .6 .91.55.6 .81.52.32.922512.92.9 1 . 0 0 0 2933p*::.n..« a*o PuaLisnjN4.33.31.63.14.04.7l.S2.43.82.025533.32.8 1.P64 3031irCijSt.̂iAL C«£'<1CALS 2.32.31.72.83.01.31.42.42.05.743332.72.8 .966■31
32At,«iCUk.Tu!»AL Cn̂MlCALS 2.411.81.02.83.210.71.02.71.25.944554.91.6 • 6S6•3233&LUt« irv.» AI.O FATTY A4.43.64.93.64.83.35.13.35.78.514145.96.6 .973•333**PLAjTICS A'l'J SY:.Til£TIC1.46.21.47.01.78.91.36.12.86.644112.92.9 1.000• 34
35EtRoVi l.a1.12.12.62.61.92.31.61.95.711 I 11.91.9 1.000• 3530CuEA ilf.G And TOILET IT 1.04.1 .71.81.13.4 .82.6.91.325 S S1 . 9 1.2 . 7 0 4 • 3 6
3 7 PAlr.TS At.O AU-ltO PROO2.a8.51.53.73 . 0 8.51.14 . 3 2.05 . 0 4 2 b 5 4 . 8 3 . 1 . 8 6 7 * 37
3 9 PETrOLEVJw htFlNlf.O 2.88.23 . 7 7 . 3 4.42 1 . 3 5 . 0 15.6S.82 . 4 1 5 5 2 4 . 9 4 . 4 . 9 1 4 3 839t j r l  AM a t u ' i t s H .  J b .  3 5 . 9 10.69 . 1 8.65 . 9 H.97 . 8 2 . 4 4 5 5 57.57.5 . 7 3 9 3 9

huautH p»oj-jct;  (Exc. 2 . 7 10.22 . 4 7 . 5 2 . 5 1 3 . 2 2 . 4 1 0 . 2 4 . 1 9 . 3 2 2 2 2 4 . 8 3 . 5 . 9 4 9 4 0
*.1 f ' - A j T I C  W lO lU iC T S 4 . 0 1 2 . 9 4 . 1 6  A 4 . 0 1 3 . 3 4 . 1 4 . 6 5 . 0 2 8 . 7 1 4 2 1 5 . 9 5 . 9 1 . 0 0 0 4 1

U E A T t t X  T A : i i , IN G  A liO  IN 3 . 0 3 . 9 3 . 2 4 . 4 3 . 6 6 . 1 3 . 6 7 . 5 4 . 6 7 . 2 2 1 1 1 4 . 2 4 . 2 1 . 0 0 0 4 2
•  3 &r<Q LS A N 3  O T n C rt L C A T h E 2 . 3 2 . 3 1 . 8 2 . 9 2 . 3 1 . 8 1 . 9 2 . 7 2 . 6 9 . 8 2 3 3 3 2 . 7 2 . 7 . 9 9 3 4 3
•n* O L A iS  A.'J£ C -LAbS PKOOUC 3 . 9 5 . 5 2 . 2 3 . 5 3 . 3 5 . 2 2 . 2 3 . 7 3 . 1 2 . 5 -2 5 S 1 4 . 7 4 . 7 1 . 0 0 0 • 4 4
4 5 stone a n j>  clay pkoducT 1 . 0 3 . 4 . 9 1 . 3 1 . 0 3 . 6 1 . 0 1 . 2 1 . 2 . 9 2 5 5 2 1 . 4 1 . 2 . 9 8 8 • 45
*«I r tO U  AND STEEL .9 5 .9 1 .1 4 .0 .a5 .7 1 .2 3 .5 1 .6 2 .1 3SS4 2 .0 1 .7 .933 *46
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Table V-6: (cont.)

T I"E O O  TIME>LO A70*00 AID.LQ LOGIS.TME WINNER&CHOIcE TIME CMCE RAT 10-65  SECH 
(1 ) I2» (3 ) (4 ) (5 )stc« IMXISTRY • RF* •SF* •RF* •SF* • RF* •SF* •RF* •SF* • RF* •SF* •RF**SF**IT*»US* • RF* •RF*

47 NCh-Ft**CUS METALS 1 .7 6 .3 2.0 3 .2 2 .3 6.0 2.2 2 .3 1 .4 1 .7 5 5 S 4 2.8 2 .5 .893  * 47
*.3 MiT-L COriTAJfiERi 2 .7 1 .9 2 .3 2 .7 2.8 1.1 2 .3 2 .9 4 .7 6 .7 4 3 3 3 3.0 3 ,2 .978 48
49 HLUm3 J?!G i : . J  H£a7 I.%& 1 .9 3 ,4 1.8 1.6 2.2 3 .6 2.0 1.1 2.1 3 .9 2 4 4 4 2.6 2.1 1.0S* • 49
50 STkjZToHAL -»CTAU produ <*.7 4 .6 4 ,4 3.1 <t.0 5.4 4 .S 2 .9 9 .0 7 .4 i 4 4 4 5 .4 5 .4 .824 *0Si ' i ’ A H P tU v .i .8 S.O .8 5 .7 .8 5 .2 .7 5 .6 1.0 5 .7 4 1 1 1 2.2 2.2 1.030 * 51
52 HAR'JfÂ i.P'.ATlNv. *IkE 2.0 •*.7 1 .5 2 .9 1 .9 4 .0 l.S 3 .0 1.6 3 .0 2 2 2 2 2 .4 2.2 .901 * 52
53 A’.O TUPJJNES 2.2 3 .2 1.1 3 .8 1 .5 2.6 1.1 2 .7 1 .3 5 .7 4 3 4 4 3 .a 1 .7 .872 • 53V* «ACni*i£:»r 0.2 4 .4 2.2 5 .7 3 .5 4.1 2.1 4 ,5 1.8 2.0 5 5 5 4 4 .4 3.1 .920 * 54
55 COr.VTU;TjO;<.Kl:.IfiiStMAT 2.8 4 .8 2.1 3.1 2 .9 4 .7 2.1 3 .1 2.0 4 .2 5 2 4 2 3 .5 2 .7 .933 • 55
56 «tTAU«0 î> In" **i»CmIIiE«.Y 4 .2 1.4 2.6 2.8 4 .1 2.0 2.6 2.0 3 .8 7 .1 2 1 2 3 5.1 5 .0 1 .005 56
57 special kijusthial mac 5 .3 1.8 4 .5 2.6 4 .8 2.0 4 .7 4 .6 7 .5 11.5 2 1 3 3 6.2 5 .5 1.038 57
5* g«.•.<: •»al i i:>;SThul mac 2.0 1.1 1.8 4 .4 1 .9 1.1 1.8 5 .9 2.1 4 .9 4 3 3 3 2 ,4 2.2 1.012 * 59
59 *JSC. mac.m:\e.*t ai.3 sh 5 .7 3 .0 3 .0 15.3 5 .2 3 .0 3 .1 16.4 3 .8 15.0 2 3 3 3 6 .3 5 .8 • .954 * 59
63 O f f  ICE A'.o COMPETING H 4 .1 6 .4 3 .1 6.0 l . l 7 .5 3.1 6 .4 3 .3 9 .0 2 2 1 3 4 .6 4 .7 .flfl5 • 60
61 Sts a IC£ INijST^f KAC*l 1 .7 1 .9 2.0 3.1 3.1 2 .5 3 .0 3 .2 1.6 1 .3 5 5 5 5 2.0 7 .1 .765 • 61
62 ELECTRIC Vti^.HInOi T« 2 .3 2 .3 1.8 2 .7 2.1 2 .3 1.8 3 .0 2.2 5 .5 2 1 3 2 2.B 2 .5 .945 * 62
63 ELECTRIC AW‘A=»AIl,S A'iO 3 .6 8 .7 3 .0 2.0 3 .6 8 .5 3.1 2 .3 3 .3 2 .9 Z 2 2 4 4 .9 3 .2 .912 • 63
64 hC'jiCHJLr; f̂-Pi.lA»:C£S 1 .5 1.6 2.0 .a 1.6 1.4 2 .4 2 .7 2.0 4 .9 1 2 2 2 1.7 2.2 .901 * 64
4 ‘i E.k.u'.T«IC *NJ 2 .3 5.1 2.6 t*. 2 .5 5 .5 2 .3 9 .4 2.6 10.3 4 2 2 1 3 .5 3 .5 l.ceo • 6566 KiDJ3-» TV-SlTS A";D PH 19 15.2 1.0 10.» 1.2 ' 0 .3 1.3 5 .9 1.0 12.6 1 4 4 4 5.1 2.0 .735 • 66
67 COwuj ÎCtm.'. CGvfO.-lCM 4 .4 9 .0 3 .0 1.2 <*.7 7 .9 3.1 4 .0 3 .0 3 .5 2 2 2 5 5 .7 2 .9 .597 * 67
60 £L£IToj.-.’ C CC'I'OMNTS 6.1 7.<* 4 .6 11.3 6.1 4 .2 4 .6 11.4 5 .7 11.6 4 3 3 3 7.2 7 .1 .929 • 68
69 bArTE.-ties. x*HArs a-ij <*.7 10.5 4 .5 2 .5 5 .7 10.1 4 .4 4 .9 5 .7 1 .5 4 S S 5 6.8 5 .8 .640 * 69
70 Mtrj» VEmJCLcS A\3  PAH 3 .7 11.0 4 .0 11.2 4 .4 11.3 4 .7 10 .9 S.6 2.6 1 5 5 5 5 .8 6.0 .7  24 70
71 AIRCRAFT AH3 PAi’TS 15 .8 9 .7 7 .3 7 .8 13 .5 12. S 7 .7 8 .7 8 .4 14,2 2 2 2 2 16.5 8.0 .800 71
72 SHIPS Af.O KjATS 4 .2 3.1 3 .7 3 .4 <•.? 2.8 3 .7 3 .3 7 .0 I1*.2 2 3 3 2 4 .7 0.1 .958 72
71 i.c:o*otives» pailroaos 9 .e 12.7 6 .4 14.0 9 .3 16.4 6 .9 17.7 10.5 7 .2 2 5 5 2 12.6 «.o 1.407 73
T * CtCtCi.* THA1l£«S AND P 8 .2 10.3 6 .8 2 .7 7 .7 8 .4 6 .7 3 .0 11.7 24.4 4 2 2 2 12.2 9 ,0 .R5J 74
7b A.'iC SCI£<«T« INST 5 .6 26 .3 2 .8 16.1 5 .6 35.0 2 .8 lS .2 2 .8 31 .9 2 4 5 2 10.9 8.4 .754 * 75
76 " i Z * .  *EaS'J:<IN5 C£»tCE 5 ,2 3 .7 2 .3 4.C 5 .2 3 .6 2 .5 3 .9 5 .7 9 .8 4 3 3 3 5 .8 3 .B .079 76
77 S‘-r'jIC*U ATî i v£jJCA’_ I 3.** 5 .6 2 .S 6 .3 2 .9 5 .6 2.S 8 .3 2 .5 4 .8 2 5 5 1 4 .2 4 .2 1.000 77
73 OPTICAL PrtvTiOftAPH 3 .9 9 .7 £ .5 3.1 3 .4 4 .2 2 .4 4.1 2 .1 15.a 5 2 2 2 5 .1 3,2 .934 78
79 MlSv. MAriUFACTortEO PRO 2 .7 1.7 3 .3 3 .9 2 .9 2 .7 3 .5 5 .0 4 .4 10.9 1 1 1 1 2 .7 2 .7 1.030 79
60 SAUKGAOs 6 .4 1.1 4 .1 3 .9 5 .2 4 .1 5 .0 7 .2 2 .8 9 .9 5 1 1 2 7 .9 4 .3 1.114 80
81 TnUCAIfiG 2 .1 1.9 1 .7 .9 2 .0 2 .6 1 .7 .8 3 .0 3 .0 2 4 2 2 2 .5 2 .0 .935 81
e2 or î.  ̂ transport 2 .7 5 .8 2 .4 7 .6 2 .6 5 .8 2 .4 7 .4 3 .0 « .3 4 & S 5 4 .1 0.1 1.071 82
33 A tH '.IM S 5 .8 1-6 4 .3 6 .8 5 .6 2 .7 3 .6 8 .7 7 .0 3 .6 4 1 1 S 8 .2 10.0 .680 83
6*. •►'0_E<alE AiL, RETAIL T 1 .1 3 .2 1 .0 , 5 .1 1 .0 3 .9 1.0 S .4 1 .6 3 .2 3 5 1 5 1.4 1 .7 1.030 84ai c c ^ r  >-<ic a t : . ;^ 2 .1 9 .7 2.? 9 .2 2 .7 10.5 2 .5 10.5 2 .5 5 .4 1 S s 5 4 .8 4 .7 .674 85a* FI.iA-iCt* :> .J0 'tA t,C £ A:»0 .5 1.3 .4 2.* .5 1.6 .5 1 .9 .9 1.2 2 5 1 1 .8 .8 1.000 86
87 ELCtrxic yrturrics 1 .3 6.0 . 7 6.2 1.8 13.6 .9 6 .3 1.1 3 .9 2 5 5 S 3 .0 2 .5 .668 876» NAT. GAS. «AT£R AtlO SE .9 7 .3 .7 6.0 1.2 11.1 .a 7 .4 .5 7 .3 5 2 2 1 3 .2 3 .2 1.000 68
89 «nOLESAL£ T.VaOE 1.8 1.3 1.1 3 .5 1.6 2.0 1.1 3 .4 1.9 .9 4 5 S 1 1.8 1.8 1.000 89
90 KfcfAIL ThÂE 1.1 3 .9 1.0 6.2 .9 4 .4 1.0 6.2 1.6 4 .4 3 1 1 1 2.2 2.2 1.000 90

hOMUcN OF aINS 15 12 IS  33 21 24 3 13 14 27 14 8 11 29 2ft
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The re g re s s io n  and s im u la t io n  re s u lts  a re  shown in  T ab le  V-6 and are  

summarized in  F ig u re  V -5 . The s ta n d a rd  c o n d it io n s  are  used in  f i t t i n g  

and fo re c a s t in g  p r o d u c t iv i t y  w ith  these  e q u a tio n s , th e  fo u r  columns 

la b e le d  "W inner & C ho ice " show th e  t e s t  r e s u lts  when based on : (1 ) re g re s ­

s io n  f i t  *R F *, (2 ) s im u la t io n  f i t  *S F *, (3 ) e q u a lly  w e ig h te d  re g re s s io n  

and s im u la t io n  perfo rm ance (as p ic k e d  by th e  com puter) * I T * ,  and (4 ) th e  

f i n a l  ju d g m e n ta l c h o ic e , based on (1 ) th rou gh  (3 ) combined w i th  economic 

s e n s ib i l i t y  and lo n g - te rm  fo re c a s t in g  b e h a v io r  *0 S *. However, a few 

o f  th e  so chosen eq u a tio n s  s t i l l  had wrong s ig n s  and re q u ire d  re p la c e ­

ment by th e  n e x t b e s t e q u a tio n . F u rthe rm o re , a f t e r  a c lo s e  examina­

t io n  o f  a fo re c a s t  th rou gh  1985 w i th  these  e q u a tio n s  we w ished to  In tro d u c e  

a d i f f e r e n t  ty p e  e q u a tio n  i n  a number o f  In d u s t r ie s .  T h is  s e le c t io n  i s  shown 

in  th e  *US* column (*U S* r e fe rs  h e re  to  o u r p re fe re n c e ) .

The dashed l i n e  o f  F ig u re  V-5 shows th e  pe rfo rm ance o f  th e  l o g i s t i c  type  

eq ua tion s  . D e sp ite  th e  s p e c ia l f i t t in g - p r o c e d u r e ,  t h e i r  re g re s s io n  r e s u lts  

are  p o o r. In  o n ly  e le ve n  cases is  t h e i r  re g re s s io n  f i t  th e  b e s t .  But the y  

o u tp e rfo rm  th e  o th e r  e q u a tio n s  in  th e  s im u la t io n ,  w i th  29 w in s * th e y  a re  th e  

b e s t o f  th e  f i v e . * - We are  s t i l l  somewhat s u s p ic io u s  o f  th e  l o g i s t i c  eq ua tion s  

e s p e c ia l ly  when a p p lie d  to  In d u s t r ie s  where p r o d u c t iv i t y  in c re a se s  had been 

u n u s u a lly  lo w  in  1969-71. For such in d u s t r ie s ,  th e  l o g i s t i c  o f te n  showed 

l i t t l e  o r  no f u r t h e r  g a in  in  p r o d u c t iv i t y  o u t to  1985. We d is c a rd e d  th e
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LOGIS must be f i t  to  th e  f i r s t  d i f fe re n c e  o f  ln ( L /Q ) .  To c a lc u la te  
(L /Q ) ,  one must know (L /Q )q . When we ta k e  th e  a c tu a l (L /Q )q  as th e  s t a r t ­
in g  p o in t  th e  f i t  Is  u s u a l ly  v e ry  bad. We choose th e re fo re  th e  i n i t i a l  
a / Q ) 0 to  make th e  sum o f  th e  e r ro rs  eq ua l to  z e ro . In  e f f e c t ,  (L /Q )q  become 
an a d d i t io n a l  param eter o f  th e  re g re s s io n  e x p la in in g  th e  tre n d  in  p r o d u c t iv i t y
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l o g l s t i c  e q u a tio n  in  these  cases and chose th e  n e x t b e s t .  In  t h is  w ay, 

n e a r ly  h a l f  o f  th e  lo g is t ic s  were th row n o u t .  A t th e  same tim e  th e  l o g i s t i c  

rep la ced  some o f  th e  o th e r  * IT *  s e le c t io n s  w ith  wrong s ig n  problem s so 

th a t  tw e n ty  o f  them are  used in  th e  ch o ice  s e le c t io n .  The f i n a l  cho ice  

v e c to r  c o n ta in s  19 Type 1 , 26 Type 2 , 13 Type 3 , 11 Type 4 , and 20 l o g i s t i c  

ty p e  e q u a tio n s .

A l l  o f - th e s e  e q u a tio n s  have th e  p ro p e r s ig n ,  s a t i s f i y  the  imposed con­

s t r a in t s ,  and g iv e  rea son ab le  fo re c a s t in g  r e s u l t s .  To ge t some id e a  o f  

how d i f f e r e n t  th e  fo re c a s t  is  w i th  the se  chosen eq u a tio n s  fro m , s a y , a 

fo re c a s t  conducted w i th  an e q u a tio n  o f  Type 1 , we have used b o th  o f  them 

f o r  a fo re c a s t  th ro u g h  1985. The r e s u l t in g  re g re s s io n  e r ro rs  o f  th e  

TIME*DQ and CHOICE e q u a tio n s , when e s tim a te d  f o r  th e  w ho le  tim e  s e r ie s  

th rou gh  1971, a re  shown in  th e  two columns la b e le d  "TIM E" and "CHCE**.

The f i n a l  column o f  T ab le  6 ,  la b e le d  "R a t io -S S " , re p o r ts  th e  r a t io  o f  

p r o d u c t iv i t y  p re d ic te d  by th e  chosen e q ua tion s  to  what w ou ld  have been 

p re d ic te d  by  th e  TIME*DQ e x t r a p o la t io n .  Only i n  15 in d u s t r ie s  i s  the
m

p r o d u c t iv i t y  fo re c a s t  h ig h e r  w i th  th e  CHOICE e q u a tio n s ; in  e leven  cases 

i t  i s ,  o f  co u rs e , th e  same (as th e  same e q u a tio n  is  u s e d ), and f o r  th e  

rem a in ing  i s  i t ,  by  and la r g e ,  s u b s ta n t ia l ly  lo w e r .^

TKe append ix  c o n ta in s  th e  e s tim a te s  w i th  p lo ts  o f  a c tu a l and p re d ic te d  

la b o r  p e r u n i t  o f  o u tp u t f o r  a s m a ll number o f  s e le c te d  in d u s t r ie s .  Across
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th e  to p  a re  th e  re g re s s io n  and s im u la t io n  f i t s  measured in  average a b s o lu te

pe rcen tage e r r o r ,  an in d ic a t io n  o f  w he the r o r  n o t th e  rh o -a d ju s tm e n t i s  used

in  th e  s im u la t io n ,  th e  a u to - c o r r e la t io n  c o e f f i c ie n t ,  th e  la s t  re s id u a l o f  th e

re g re s s io n , th e  c o n s ta n t te rm  a^ (exce p t f o r  Type 8 where i t  is  th e  c o e f f ic ie n t

on A A ), th e  t re n d  c o e f f ic ie n t  a£ m easuring th e  d e c l in in g  m an-hour re q u ire m e n ts ,

and th e  c y c l i c a l  o r  economy o f  s c a le  param eter a ^ . A lso  shown a re  th e  s tan da rd

-2
e r ro rs  o f  .these th re e  p a ram e te rs . F in a l ly  we have ,,RBAR*SQAR", th e  R o f  th e  

re g re s s io n  and an in d ic a to r  f o r  w h e the r th e  d e c l in in g  w e ig h t scheme i s  use d .^  

F i r s t  we have shown th e  e ig h t  d i f f e r e n t  ways o f  e s t im a tin g  p r o d u c t iv i t y  

in  a g r ic u l t u r e .  The e ig h t  e q ua tion s  f i t  th e  d a ta  q u ite  w e l l ,  b u t th e  s im u la ­

t io n  o f  Type 4 "AID*LQ" i s  c le a r ly  th e  b e s t .  We a ls o  n o te  th a t  f o r  th re e  

eq u a tio n s  (Types 2 , 7 , and 8) th e  o u tp u t c o e f f ic ie n t  c o n s t ra in t  i s  b in d in g .  

F u rthe rm o re , th e  r e la t iv e ly  low  "RBAR^SQAR" o f  Types 7 and 8 suggest th a t  

th e  i n i t i a l  f i t  w i th  ( L /Q ) q  was much worse than  th e  one w ith  ( L /Q ) g  shown 

by th e  p lo t s .  N e x t, we have chosen D a iry ;  th e  o u tp u t c o n s t ra in t  i s  b in d in g  

in  a l l  e ig h t  e q u a tio n s  and ag a in  a l l  eq ua tion s  f i t  th e  d a ta  ra th e r  w e l l .

But Type 4 reco rded  th e  b e s t re g re s s io n  w h ile  th e  Nordhaus-AID e q u a tio n  

proves to  be e x tre m e ly  a ccu ra te  in  fo re c a s t  s im u la t io n .  A l l  c o e f f ic ie n ts  

have th e  c o r re c t  s ig n  excep t f o r  Type 8 ,. where we expected a^ to  be n e g a tiv e .

We a ls o  n o te  th a t  th e  e x p o n e n tia l AQ eq u a tio n s  (Types 1 and 3) have a tend­

ency o f  o v e rp re d ic t in g  p r o d u c t iv i t y  i n  t h is  in d u s tr y  w h ile  th e  l o g i s t i c  typ e  

produced to o  much slowdown. The p r o d u c t iv i t y  in  th e  fo l lo w in g  s e c to r ,  K n it
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fa b r ic s  and a p p a re l, was ag a in  b e s t p re d ic te d  w i th  th e  Nordhaus-AID equa­

t io n ,  b u t Type 2 ,,TIME*LG" has c le a r ly  th e  o v e r a l l  edge. Type 8 has aga in  

th e  w rong s ig n  on AID and so has Type 4 . S e c to r 38 , -Petroleum  r e f in in g ,  

s t r o n g ly  fa v o rs  th e  l o g i s t i c .  None o f  th e  o th e r  type s  i s  ab le  to  p r e d ic t  

th e  s lo w e r g row th  in  p r o d u c t iv i t y  o f  t h is  s e c to r .  P a r t ic u la r ly  th e  A ID - 

eq u a tio n s  a re  c o m p le te ly  m is le d  by th e  s tro n g  in v e s tm e n t boom o f  r e f in e r ie s .  

They in v e s te d  o n ly  $280 m i l l io n  i n  1966 b u t $668 m i l l io n  two yea rs  l a t e r  

when measured i n  1969 c o n s ta n t d o l la r s .  The p r o d u c t iv i t y  o f  th e  au tom ob ile  

s e c to r  is  q u ite  c y c l i c a l .  T h is  i s  a ls o  dem onstra ted by  th e  Nordhaus 

eq u a tio n s  w h ich  measure th e  f u l l  employment (no rm a l) o u tp u t p e r  m an-hour. 

These eq u a tio n s  a ls o  f i t  b e s t th e  d a ta  and dem onstra te  e x t ra o rd in a ry  t r a c in g  

a b i l i t y .  B ut to  p r e d ic t  th e  s lo w e r grow th in  p r o d u c t iv i t y  we need ag a in  

th e  l o g i s t i c  eq u a tio n s  w ith  t h e i r  r e ta rd a t io n  c h a r a c te r is t ic s .  S e c to r 84 , 

W holesa le and R e ta i l ,  must be s tu d ie d  in  c o n ju n c t io n  w ith  s e c to rs  89 , 

W ho lesa le , and 9 0 , R e ta i l .  The b e s t eq u a tio n s  f o r  m easuring t o t a l  p roduc­

t i v i t y  in  Trade (s e c to r  84) a re  Types 1 o r  7. By u s in g  Type 1 , on one 

hand, we found th a t  we a re  p r e d ic t in g  a h e a lth y  p r o d u c t iv i t y  g ^ 3 i 

f o r  t h is  b ig  employment s e c to r .  On th e  o th e r  hand, by u s in g  Type 7 we 

end up w i th  no g row th  a t  a l l .  To s o lv e  t h is  dilem m a, we sep a ra te  W holesa le 

from  R e ta i l  and e s tim a te  t h e i r  p r o d u c t iv i t y  in d iv id u a l l y .  As exp ec ted , we 

f in d  Type 7 b e s t s t i l te d  f o r  th e  W holesa le s e c to r  and Type 1 i s  th e  w in n e r 

in  R e ta i l .  We a re  q u ite  s a t is f ie d  w ith  th e  fo re c a s t in g  perfo rm ance o f  

the se  two e q u a tio n s . T h is  r e s u l t  a ls o  suggests th a t  even such c lo s e ly  re ­

la te d  in d u s tr ie s  as W holesale and R e ta i l  may have v e ry  d i f f e r e n t  p r o d u c t iv i t y  

p ro s p e c ts . F in a l ly ,  in  th e  la r g e s t  employment s e c to r  (F ina nce , in s u ra n c e , 

and s e r v ic e s ) , types  1 and 7 seem to  be a to s s -u p  a g a in . W ith  Type 7,
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how ever, th e  model p re d ic ts  a n e g a tiv e  p r o d u c t iv i t y  change in  the  e ig h t ie s .  

C onsequently , we use Type 1 f o r  t h is  s e c to r .  W ith  t h is  e q u a tio n  i t  

ach ieves about 30 p e rc e n t more p r o d u c t iv i t y  i n  1985 than  i t  w ou ld  have 

w ith  th e  l o g i s t i c  e q u a tio n .

The c o e f f ic ie n ts  o f  a l l  CHOICE eq u a tio n s  a re  s ig n i f ic a n t  a t  th e  5 

p e rc e n t le v e l .  The o u tp u t v a r ia b le  I s  e n te re d  o n ly  when i t  s ig n i f i c a n t ly  

c o n tr ib u te d  to  th e  e x p la n a t io n  o f  p r o d u c t iv i t y .  Hence, th e  ze ro  o u tp u t 

c o e f f ic ie n t  o f  some s e c to rs .;

E. C o nc lus ion  o f  th e  S im u la tio n

E xpe rience  shows th a t  th e  p ro d u c tio n  fu n c t io n  approach does n o t le n d  

i t s e l f  to  th e  e s t im a t in g  o f  p r o d u c t iv i t y  e q u a tio n s . The INFORUM p r o je c t ,  

th e re fo re ,  take s  a d i f f e r e n t  approach. We s p e c ify  e ig h t  d i f f e r e n t  equa­

t io n s  f o r  each o f  th e  87 s e c to rs  and use th e  re g re s s io n  and s im u la t io n  

b e h a v io r o f  th e  in d iv id u a l  e q ua tion s  in .  th e  s e le c t io n  p ro ce d u re .

The t e s t  r e s u l t s ,  as w e l l  as d i f f i c u l t i e s  in  a d o p tin g  some o f  the  

e q u a tio n s  i n  th e  fo re c a s t in g  m odel, re q u ire  us to  d is c a rd  t h r e * - o f  them.

The s im u la t io n  b e h a v io r  o f  th e  f iv e  re m a in in g  e q u a tio n s  is  q u ite  adequate . 

Of th e  chosen s e le c t io n  ( id e n t i f i e d  by th e  column la b e le d  *US*) o n ly  fo u r  

s e c to rs  show an e r r o r  o f  g re a te r  tha n  te n  p e rc e n t.  I t  Is  a ls o  no tew o rth y  

th a t  because o f  th e  g e n e ra l slowdown in  th e  ra te  o f  p r o d u c t iv i t y  g ro w th , 

th e  l o g i s t i c  ty p e  eq ua tion s  p e rfo rm  ra th e r  w e l l .
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