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ABSTRACT =

'fitLé'of‘Thésis: An Input-Output‘Modetﬁof.thé French‘Economy

" patrick Hénaff, Master of Arts, 1980

" Thesis directed by: Dr. Clopper. Almon, Jr., Professor of Economics,lh'

Department of Economics

Th1s study deveLops an 1nput-output modeL of the French economy,r
1ncLud1ng both a modeL in constant pr1ces that produces forecasts of .
domestnc_output by industry and the framework of a pr1ce modeL that"
forecasts currcnt-price vaLuevadded'and domestic prices-

Because the French 1nput-output tables show fLows in purchaser pr1ces,

w1th non—deduct1bLe value-added tax 1ncLuded, severat transformat1ons ares»"

','necessarywto.obtain_homogeneous evaLuatjon of flows across the rows of

tables.‘ Specific attention is given to the accounting of the vaLue-acded

14

‘tax and trade margins.. Behavioral equations are estimated for three final

deménd ccmponents; and the model in constant prices iéAcompLeted by an

employment block forecasting labor productivity and the length of the‘Qork

week.

As opposed to the real side, where the final demand components are

forecasted by pfoduct at the level of aggregation of the input-cutput table

(88 commod1t1es), the price model forecasts the current- pr1ca vaLue acded
in a 35-industries classification and then aLLocates it to the 88 I/O

sectors. Close attention is given to this bridging. However, since no

. behavioral equations were estimated for the price model, a forecast is-
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finally run using exogenously specified prices. A reference forecast and a

varijant are presented for the period 1980-1985.

O B N (2]

The model is built w1th the SLIMFORP program developed by ‘the Inforum

Pro;ect at the Un1vers1ty of MaryLand and at the Internat1onal Inst1tute

Wit

for AppL1ed System Analysis (IIASA) in Laxenburg, Austria. It is
- ant1c1pated that th1s modeL u1LL be deveLoped into the French member of an

1nternat1onat system of input-output models being co-ord1nated by IIASA
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- . CHAPTER.I.

 OVERVIEW OF THE STUDY

:;1.1'Introdocf§on>' .
- 1.2 Plan of ‘the study.

S N Introduciion o

Tneipresent‘study develops an‘inpot-output model of the French economy’ :

”x'wnichlfifsiinto'avnetwork of'international modeLsQ' fn”the recent past,
nexports have become the dr1v1ng force of the French economy. At he same
{: t1me, 1mports have had a cr1t1cat 1mpact on 1t, e1ther because of 1ncreasedj“
',;fore1gn compet1tjon or‘soarihg prices of 1mported energylsources and raw
‘jmaterials;i Such a situatfon{isifaced_by many other.countries; in these
ttroubled etondmﬁc‘tfmes,'there is norneed to?emphasize the‘gronfng

»'1nterdependency of the’ econom1es of the western uorld through ‘their foreign

trade.- As a resuLt, a comprehens1ve modeL1ng of the fore1gn trade sector

has become a necessary part of every model. The behavior of a national
‘eConomyjshouLd-bevforecas;ednuithin an international eystem of modeLs;

only this can provide a comprehensive modeling of international trade.

'Theiconsfruction of such a system iS'currently underway, coordinated

by Inforum! and IIASA2. This system includes two components:

- A set‘of fnout-output-modefs, one for‘each major country. At this point;
modeLs at various degree of soph1st1cat1on exist for Canada, Japan,

| Germany, the NetherLands, the U. K. and the u.si |

- An international ‘trade model which acts as a l;nking mecanism between tne :

national models. This model was constructed by D. Nyhus in 19?53.

In order to make the linking easier, every national model is

A

constructed according to a common framework and uses a standard set of
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lprograms caLled SLIMFORP.

The present study fits 1nto th1s pro:ect in tuo respects-fyitlprovides .

: a startnng~po1nt,for‘the;FrenchlmodeL and:develops the programming of.a

‘ price modet for ‘SLIMFORP‘.

1 2 PLan for the study

Chapter 2 describes the various transformat1ons performed to make the

e INSEE 1nput-output table more appropr1ate for our purpose. The two ma1n'
-“steps are descr1bed in: section 2.2, uhere the removal of the vaLue-added
:‘tax is descr1bed, and 1n sectxon 2. 3, wh1ch addresses in deta1L the A~

';‘probLems of account1ng for trade marg1ns. A new price system is def1ned

'f,th "standard pr1ce system“, and aLL the 1nput-output calculations w1LL be

‘;performed in this pr1ce system.

Chapters 3 to 6 deaL with the est1mat1on of the constant—pr1ce modeL.

‘hChapter 3. descr1bes the various price systems used in the’ forecast of the o
"f1nal demand‘components. The main point is found 1n sect1on 3 1, where thev
‘ :correspondence between the standard price and the consumer pr1ce is’
"d1scussed In chapter 4, we est1mate the :behavioral ‘equations: at the
':'1nput-output LeveL of deta1l for pr1vate consumpt1on expend1turesy 1mports
" and exports. F1naLLy, the forecast of‘employment by 1ndustry is d1scussed

"1n chapter Se “This chapter concludes the presentation of the

constant-pr1ce modeL. Chapter 6 descr1bes the price side of: the modeL In

’.sect1on‘6.1, we give a general presentat1on and pay spec1f1c attent1on to
‘the interaction;mechanism between the constant-price model and the price.
- model. In section 6.2, a detailed description is given of how the

“current-price value added is computed at the input-output lLevel. These

computations represent a significant extension of the software previously




h&eve(&pédléf‘infbfum énd I:ASA} fTE%sﬁchapterrconCLﬁdes bqr deééription of
the modéL.“ .:; . ) .“ S : :7" | o AR
In chaétef 7;‘two élternafe forecasts are preéentéd. Since ai this
'\:oint‘ouf modél sfiLL depends ‘quite heaviLy on exogenous assdmption;,'the
discussion of each forecast is preceded by a presentation ofythg underlying

assdmptions.>‘Chapter 8 concludes this study by suggesting developments to

" the oresent ‘model. -




1VInterindUétry Forecasting Prdject at the University of Maryland. ‘

S

2 Internat1onaL Inst1tute for AppL1ed System AnaLys1s, Laxenburg, Austrwa.

3 Douglas Nyhus, The Trade ModeL of_a_Dynamic wOrLd Ingut-Outgut
Forecasting_System, unpubL1shed Ph D. dissertation, University of

MaryLand, 1975.
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CHAPTER II
| Economic Account1ng - RemodeL1ng the INSEE
Input-Output Table
Descr1pt1on of the I/0 tabLe, as reLeased by the INSEE
The Value—Added Tax

Government: expend1tures, non allocated serv1ces, 1mports :
Time ser1es of f1naL demand components.'-

2.1
2.2
2.3 Accounting of the trade margins
2.4
2.5

Th1s chapter descr1bes the 1nput—output tabLes as they are- currentLy o

,reLeased by the INSEE, and d1scusses the var1ous transformat1ons performed
to make the tabLes more - appropr1ate for the caLcuLat1ons 1n uh1ch they u1LL

be. used. The bas1c 1dea will be to make the un1ts of measurement

homogeneous across a row of the tabLe.‘ Because the INSEE tabtes are in

.purchaser pr1ces, some: entr1es in a row carry Large trade marg1n and

tvalue—added tax (the vaLue-added tax u1LL be referred¥%rom now on. as VAT)
" while other entr1es carry almost no margin or tax. In section 2,‘we
Ad1scuss hou the VAT was removed from the?tabte. In,section 3, the coneept

fbf "standard trade margin ratio" is iritroduced, and used to estimate every

element in a row with homogeneous trade margins. We start, however, by

taking ‘a closer Look at the table as it is released by the. INSEE.

2.1 Description df the input-output table
~The inputdeutput table shows industrial production broken down intor8?

products and services. Shown across one row are sales of each product to

.112 buyer categories thet can be grouped as follows. On the right*hahd‘

side of the double rule in Table 2.1 we find 14 final demand buyers:

- Households and two categories of administrations
- = Six categories of investors

- Four categories of changes in inventories
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Table 2.1 - Input-Output Table

" total row ML

INSEE
o
&0
g
g 5 - R
E e o E
o R ' , ]
B B E g g @8
¥ HER T
5 S8l Bl Bl BIS ]S
o RSl Sl 8|S & |8
Total Int. Coms.
Value added - 10
' Value-added tax 0
Imports 0
' Transfers 0
M -1
W -TM2
- M3 .=-TM3
M4 -T™4
Total use 0
ML = margin on intermediate consumptions ™L =
M2 = margin on private consumption expenditures ™2 = "
M3 = margin on investment ™3 = "
b= margin on exports . Tmé = "

1"

. M2

M3

M4
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1) Transfers_of_second

- Exports

"‘Thésé 14”coLumns add up to‘the,finaL uses of all products and

_services.. The 87 by 88 table on the teft hand side of the double rule
'describes the intermediate purchases of goods and services. for a given< ‘:
'prodUct’or service, the sum of all intermediate and final uses is by

definition equal to the domestic production plus the imports. Domestic

production and imports are found in the bottom rows of the table. Imports

in 88 products, from all origins, are entered as a single row. Domest§C'

production is the sum of several components: total intermediate consumption,

‘ gross value added, transfers and trade margins.

The gross value added is by itself a total that can be broken down

.- into three main components: Llabor income (wages and other labor -

compensations), taxes, both direct and indirect, and capital income, which

includes depreciation, net interests and after-tax profit. In this table,

“however, one indirect_ta§ has been set apart from the value-added row: the

,véLUeradded‘tax.

We next,jind three transfer rows that make corrections for the

. products that were sold by one industrial sector, but do not correspond to

its activity.

- some sulphur while refining the gas. This production is reaLLocatéd to
- the Non-Organic Chemicals sector by entering in the first;transfer row l

the production of sulphur with a negative sign in the NaturaL Gas ceLL;

and with a positivg sign in the Non-Organic Chemicals cell (Sector names

are capitalized).

.2) Transfers_of_research_services. This row performs the same kind of

adjustment as the first transfer rcw, but for services instead Of



merchahdiee, fhis‘rou reduees the‘outout‘of‘varioue sectorS'by‘the
,emountfohiginetino froﬁfthe;eele-ofhserv{ces, and adds that emounthto
the’serVioee to Businesses cell. |
V m';hg adminis trat1on. This th{rd row'reaLLocateei

- 3) Iransf

_to the correspond1ng sectors output of the adm1n1strat1on or1gwnat1ng

N T s
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'from activities which are not its purpose, such as the sale of used

vty

furn1ture‘or of wood from‘the nat1onaL parks..

1

" —— e

It should be not1ced that by[def1n1t1on each of these rows adds _up to

[P s i,

~

1

I NN

zero across’ the rou[

‘At Last, we find four trade margin rows. Each row shows the amount of

htrade-marg1n.charged on,each;productvto.a particular category of'buyer,

There are four- categories: 1ntermed1ate censéﬁgés househoLds, investors
and. foreigh'trede. Here. aga1n, the rows add up to zero across the row, '2
ow‘ww ’

‘,s1nce the ceLL number 68f%arr1es the negative of the sum of all the other.
ceLLs across the rou. ‘We actually find more pecul1ar features about'column
- 68.

On the left hand side of the double rule of Table 2.1, we find 88

sy

“3t'§ o columhsvof intermediateubuyers.l Appehdix TebLe 1ilists the tittes of these
a 88 eotumos.' Note that we have thy 87 products, or rows in the table, for o
‘ ,there is a Commerce coLumn, but -no. C0mmerce row.l Hou Ts‘the table balanced.
then° CLearLy, the Commerce column has to have a zero output';'the totaL”‘
,of intermediate consumptions and~veLue-addedvof the Commerce coLumh‘is
offset by the>negative of the‘sum aeross the row of the trade margin rous;.'/
Looking et Table 2.2, we find the intermediate consumptﬁons of the Comherce
sector to be 57901 and its value added to be 169331. The domestic(output
of the Commerce sector is therefore 57901+169331= 227232. But the last

four cells of ‘the Commerce coLumn add up to the negat1ve of the domest1c

B

2

,§, -
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output, caus1ng the coLumn total to equal zero.

These trade marg1ns are aLready 1ncluded in the flows showing sales to

'1ntermed1ate and final buyers. The trade margin on sales of agr1cuLturaL
| products to pr1vate consumpt1on expend1tures (PCE), found to be 26450 in
'1976 (TabLe 2.2) is included in the total sales of agr1cuLturaL products to.

PCE, whtch amounted to 58889.

We find a large difference between the margin rate charged‘to
VoW N, '

_intermediate égaesumeeé§

\

8060 / (136486 - 8060) = .062 ‘?c/\f

.- and the trade-margin’rate-that househotds are charged:

26450 / (58889 - 26450) = .815

Our concern w1th the accounting of the trade margins, to be developed in

.»‘sect1on 3, stems from this large difference.

Transportation costs are also included in these flows, as well as the-

'fnon-deduct1bLe VAT, so that the table is said to be 1nJnguuuuu;4uggg§

Let us nou take a closer Look at the accounting of the ‘VAT.

- 2.2 The value-added tax

Businesses purchase products and services, and the price they pay

‘includes some VAT. The same businesses also charge VAT for the Tax
Administration on the products they sell. ' In the simplest case, a businese'
~will reimburse the Administration the difference between the VAT received

; aLong with its‘saLes and the VAT paid on its purchases. If the whote

amount of the VAT paid could be subtracted from the VAT rece1ved when

computing the balance due to the Administration, then all the VAT would be

" deductible”., Reality is never that simple, and part of the VAT'paid'

remains "non-deductible".




‘Table 2.2

o
A
] S| 4 n g B & )
'g N sva I -] E g é’ Q o
O o b E > oﬂ'

Fo og e ?, 8 a E g g E &l b= &

< o }
Merfeulture | 24832 | || voeuss || seesy | 978 | - | | 1997 | -2097 | 19550 | 79231 | 215m7
Le. o 73309 57901
Value added 78926 169331
Transfer 1 ‘
Tranefer 2 -9 ’
meifft 3. : 425 . , : 7 PCE = Private Consumption Expenditures
Imports = - . | 22653 . L GOV = Government Spending .
I 4385 ' — | - INVH = Investment of Households

‘ — ~ INVAPB = Investment of Public Administrations
Tariffe : - 591 ) INVAPR = Investment of Private Administratioms
) ‘ ' N '~ - INVIN = Investment of Businesses , '
m , __ 8oeo _ ~42637 ‘ : » INVBK = Investment of Banking Institutions
) : 26450 ~172240 v : '~ INVBU = Investment of Insurance Institutions
) ) ' . VEN = Changes in Inventories
" ’ - m1951 . F.D. = Final Demand
M4 o 925 ~4404 ' : : :
Total Resources | 215717 | | - ©
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As a rule, VAT pa1d on goods d1rectly used 4n the product1on process,lrt

4a 1s deduct1bLe.‘ Hence, aLL the VAT pa1d on 1ntermed1ate consumpt1on 1s

deduct1ble.~ For 1nvestments, the case gets more compl1cated.. The VAT on-

‘1nvestment 1s deduct1bLe if the 1nvestment'

1- is exctuswveLy used for product1on

2- and 1s used for produc1ng products on whose saLes some VAT 1s charged.

Accord1ng to cond1t1on 1, the VAT paid by a bus1ness on the purchase

: of a company car u1LL not be deduct1bLe. Condition 2 1mpL1es that farmers
Swill not be' abLe to deduct atl the VAT pa1d on agricu{tural‘machinery,l' |
c"s1nce part of the agr1cultural product1on does not carry VAT. If a .

‘4fpart1cuLar farmer collects VAT on onLy 70% of his product1on, he wwLL be

alloued to" deduct only 70% of the VAT he had to pay on machinery. A

‘ 'non-prof1t organ1zat1on is s1m1larLy unfortunate, since it does not charge ..

VAT on the saLes of its products or serv1ces. Bank1ng 1nst1tut1ons cannot

‘deduct much VAT e1ther, as they charge VAT only on serv1ce fees, but not on -
' the1r ma1n source of 1ncome, the interest rece1ved. Finally, a feu
‘products such as tobacco, or serv1ces such as insurance, do not -carry. VAT,

A but a spec1aL sales tax.

’

~ Now back to the tabLe.hTWe find the non-deductﬁbLe VAT in a rowras a

¢

,vaLue-added component. This entry in; say, the'paper industry column, is
. the VAT on paper products which the buyers w1LL not be abLe to deduct.
, Th1s non-deduct1ble VAT is unevenLy spread over the row. The -

' non—deduct1bLe VAT on f1nat consumpt1on is very cLose ‘to the gross.- VAT

\

»paad, s1nce househoLds ‘have almost no way to deduct VAT.. Conversely, as we

»have seen, the non-deductible VAT rema1n1ng on 1nvestment is very smaLL.

One exemption shouLd be pointed out: one third of the investment in

construction comes from households, who, again, cannot deduct VAT. The
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non-deductibleiVAT'rate on construction will therefore be higher than for

- other commodities, for which businesses are the only investors. .

Nhat 1s the undesirable effect of this account1ng of the VAT° Let us:

‘cons1der a product such as automob1le, which is sold both to househoLds and

bus1nesses,‘ For the first category, sales are actually recorded in the .

" table VAT included. For the second category, sales are almost VAT

excLuded._ A sh1ft of f1naL demand from PCE to investment by bus1nesses, f

the total demand staying constant, H1LL decrease the non-deductible

- value-added tax, and therefore the domestic product. Also, if the final

. demand components do not change at exactly the same rate, the VAT per un1t

of output w1lL vary, mak1ng mean1ngLess long term compar1sons. Th1s is a‘di?l
very undesyrabLe feature of a system intended for mxd-to-Long-range
forecast. - h e
The soLution is,clearLy to try to remove the non-deductible VAT from.
tne table. fo do so, we uouidtneed for each product the impLicit rate of;V’t"

non-deductible VAT on intermediate consumption, final consumption and

investments. Unfortunately, such information was not'avaiLabLe to us, and
we had to_use,a\rather"simptistic approach. We assume first that there.-is

" no non-deductible VAT on the intermediate consumption. Next, we divide the -

final demand components into two groups. The first one includes the seven

f1naL demand components that carry non-deductible VAT at a rate which is

.cLose to the full VAT rate‘

- PCE

_Government expenditure (GOV)

Investment of households (INVH)

Investment of public and private administrations (INVAPB, INVAPR)

Investment of insurance and banking institutions (Ssvws®, INVBK).

TV
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The second group consists excLu51veLy of the 1nvestment of bus1nesses,'4

that carry non-deductible VAT at a much Lower rate than the full rate.

For each‘product i, we estimate over the per1od'1970-1978 the v‘”“”

N relation:

VATi =a FNci + b.‘INVBUi + ut"w | ’ [2.13
1 1

uhere FNC1 1s the f1naL demand of product 1 that. carries VAT at' the

h1gh rate
§ o SR . RO DU S
FNC' = PCE' + GOV' + INVAPB' + INVAPR' + INVIN' + INVBK '+ INVH [2.21
t .t ot t t t 't t

Since FNcégaLready.includes the VAT,,ai/(T-ai) will be the

’estimated implicit non—deductibte VAT rate. We expect this rate to be very

cLose to the actuaL VAT rate, that is 7% for agr1cuLtural products, 17 SA

for 1ntermed1ate goods and, Last but not least, 33% on such Lluxury. 1tems asi
automobiles ‘and stereos. For most products, the regression coeff1c1ents

were found very consistent with these expectations. For a few products,

- namely automobiles and construction, coefficients were constrained such

" that a; would be about three times bi' Coefficients are listed in

Appendix fable 2.
With thesedcoefficients in hand, we can cOmpute'VATFg and
VATIi, the high-rate and Low-rate components of the predicted

value-added tax. In each year, some residual, VATR;, remains:

vaTRY = vATT - vaTE? - vatif
t ot t t

We simply allocate it proportionally to the estimated value of each VAT

component. Let us illustrate the procedure with the data on agriculture
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found in Table 2e 2 , For this product, fhé,regression coefficients-uere

found to be

1. = -072 - b'i = -049 ..
so. that, for the year 1976,
lo] 011_ ' )
VATF = .72 x (58889 + 978 + 14) = 4311
VATI = .049 x 1997 =__98
. 4409

The resi&ual;is
VATR = 4384 - 4409 = -2
TabLe 2.3 shows the computations carried to allocate the residual betueen

VATR and the various components of VATF. The non-deductible VAT i

subtracted from each final demand component and gatﬁggggwlﬂxiﬁgfgngmns.
MW—‘M e e A
one for the non-deductible VAT originating from high VAT rate group, and
the other one for the VAT taken from the irvestment of businesses. Totals
in Table 2.3 and 2.5 do not match because of rounding errors.

Table 2.3 - Computation of the Non-Deductible VAT

“Final Demand Estimated Share B Allocated - Non-Deductible

Components VAT " Residuals VAT
PCE : 460 .962 -23. 4216
Gov : 70 .016 . 0. | 70
INvAPB— .,f‘ 1. 000 0. 1
INVBU 98 .02 -1. 97
TOTAL S 4409 . 1.0 - =2k, 4384

The agriculture row of the 1976 table "non-deductible VAT excluded” is
shown in Table 2.4. Although we are going to carry all the calculations
with the table "nonfdeduct{ble VAT excluded", it would be a simple matter

to get back toc a table "non-deductible VAT included".” To illustrate the

procedure, Let us.introduce the VAT back into the table. There 'is no




Table 2.4 - Agricult‘ure( Row, Non-Deductible VAT Excluded

£ -
j} ,%&ii/ &5/0;,«/50){[6 . / )
, }' 9 \3\?_ " : ;’?\1%

E Q

¢ v -

: , : {Inv ] wv| nv) - . TOTAL -

AGRI_C I.C. PCE Gov INVH |INVAPB{ APR| IN BK| INVBU VEN EXPORTS FD . |DEMAND VATF - VATL

.15

N -

Agriculture | 24832 | 136486 || 54672 | 908 | 3. | | 1900 -2197 | 19550 | 74846 | 211332 | 4287.6 97.4
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problem Qith_the'seoond column, VATI: 14t is allocated in full to
investment by busineSSes, uhich.becomes

1900 + 97 1997.

Ve then alLocate proport1onaLLy the VATF coLumn betueen the seven f1naL

demand‘cotumns of the h1gh'VAT‘rate groupg ‘The computat1on is shown in

fabLe 2. SQ F1naLLy, the totaL non-deduct1bLe VAT is added to the row totaL_‘“

L —— -,__c_._.,d,_..‘ s A e S i Ao

in order to keep the tabLe baLanced. The table is aga1n‘"non—deduct1bte
A—-————-/—’- ’ ‘

| VAT included".

Table 2 5 - From-the Table "VAT Excluded" back to
the Table "VAT Included"

Final Demand | Value, VAT Shares - Allocated Value, VAT

Components Excluded f , VAT Included _ o
PCE- | ' sa672 . .983 {’ 4216 5889 531323 o
sv - | s .01«5(i I

A o f 12 w0011 13
Cmwves | 1900 | 1.0 97 1997
roran | smae 10 Lo s etsr

We will now discuss a second correction that introduces major changes

in the table.

2.3 Accounting of the trade margins

. Sales to intermediate and f1naL demand consumers are entered in the

_table with trade margins 1ncLuded. Again, the resuLt is that, when we add K

across: a row. of the table, we are add1ng heterogeneous 1tems, 51nce they o
include trade margins at various: rates.' The trade margin rows in the
value~added portion of the INSEE table give a breakdown of the total margin

into four components: the margins on intermediate consumption,. investment,

private consumption expenditures and exports. Ideally, we would like to
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remove aLtpthe.ttaoe margins, and have our table showing flows in producer.

‘prices: + tﬁahSpOrtation'coat55'-ThisAcanhot=be done, houeVer, because we doxl'j
" not have anyfjnformation on how to allocate the total trade margin on
intermediate eea$§§p$4en»amongvthe 88 buyers. Since we have to leave the

: Co . wSe .
margin on intermediate comsumptien in the table, let us call that trade

margin "standard". We define the standafd mapgin rate on a particular

" product as the average trade margin rate on the intermediate consumption of .
~this product. ‘We are now going to evaluate each final demand component
with the standard margin incLuded,.aé opposed to the actual margin

_‘presently incLuded, When this will be done, we will have avhomogeneous o

measure of the flows along a row, since every flow will include trade

'margins in the same proportion.

The-basiC»idea of our oomputation will be to estimate for each product

: the standard margin rate, then compute the standard marg1n on each final

>demand ftow of-the row. Next, the d1fference betueen _the computed standardv,k

- margin and the actual marg1n 1ncLuded in the flow will be removed. We u1ll}

call this dlfference "suger marg1n « ALl the super marg1ns will f1naLly be

added to. the standard margins to _make the output of commerce. Let us go

EPNSEL e A R e

through the procedure one step at the time. We will illustrate our

discussion Uithpdata we are now. familiar with: the product "agriculture" '

,takenffrom the 1976 CUrrent-ptite I/0 table. Having taken away the

non-deductible VAT, the relevant data look now like in Table 2.6.
The standard margin rate,‘STMR, on agricultural products is

M1 o= 8060 = 0623
(IC + GOVI-MT - = (136486 + 908 ) - 8060

Let us now compute the standard margin on PCE (STMP), investment (STMI) and

exports (STME) .-
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‘Table 2.6 Tt.n'de Margins for Agriculture - 1976 Current Prices - T Classifications

o . ,Agricultuija' ‘Commerce . . 1.C. PCE o GOV . INV EXpP VEN Q
Agriculture - |. 24832 136486 | 54672 | 908 - 1922, 19550 | -2197 | 21332
. Commerce ) - -
' R N I 7
VAT
Ml . 8060 ~42637
M2 ' 26450 -172240
’ i T
M3 - A ' 0 -7951 o Gl O
- - A -
M6 925 -4604 9 L0
Output _ 211332 0 - ‘ B i S
- - - e - 2T .
- e
LY
-~ “":'
" Where 0
I.C. Intermediate consumptions
PCE, Private consumption expenditures
GOV °  Government expenditures
v Investments
EXp . Exports
© VEN  Change in inventories
Q : - Output
- - " R B Ly T I NN S et - L R R 'X'A&'"‘,"‘,“.‘ﬁ""’;i"’«lt{":&'.
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STMR x (PCE - M2)

STMP = = .0623 x (54672 - 26450) = 1758
STMI = STMR x (INV - M3) = .0623 x.(1913 - O) = 119
STME = STMR.x (EXP = M4) = .0623 x (19550 - 925) = 1160

o o : 3037

 The super margin on PCE (SUMP),[om investmeht (SUMI) and on exportS‘(SUME)->
_.are found to be: |
24692

SUMP = M2 - STMP

= = 26450 - 1758 =
SUMI = M3 - STMI = 0 - 119'= =119
SUME = M4 - STME = 925 - 1160 = =235

- We now remouekthe,super margihs from the Agriculture rouu‘ To preserve‘the,rf

origtnat'data,‘we,do not_subtraot directly,the super_margins, but create“‘

three new. ooLumns, one for each type of super margin. These columns wtll

‘”conta1n the super marg1ns with .the gp051te sign, so that when ‘we add across
a row, the super marg1ns are removed from the total Th1s operatwon should

- not mod1fy the domest1c product1on nor the gross national product. Hence, ;::B

the super marg1ns that we have just subtracted from the Agriculture row '

:should nou.be 1nserted back somewhere in the final demand part of the-
»,table;':sinoe!theﬁtrade margins are the -output of the sector Commerce, it

is maturalato insert the super‘margins in the Commerce row. This rowrdoes‘
' - not existufor‘now:f'Commercerhas‘a aero output in the originaLvINSEEutabLe.

In our presentation of the tabLe,~the Commerce oolumn will have an output

: equaL to the totaL trade marg1ns, and there will be a Commerce_row, add1ng
et

up of course to the same total.
) T T

~.

He 1nsert a blank Commerce row in the table, and f1LL it by add1ng in:
the.super margin cell the super margins subtracted from all the other rows
ofdthe super margin columns. In the following tables, we uitl represent 5y
Lx1 a cell in which x has been added.“starttng with row 1, we insert .

24692, =119 and =235 in the 3 super margin columns, and the negative of the

same three entries in row 68, as shown .in Table 2.7. To keep the
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Agric. - Com.

Agriculture 24832

Commerce - 11098
- Total 1.C. 8440

Value AdAed 78926

‘Transfers 416
Luports '2#653

Tariffs 591

Output 186993 (35436

’

Table

2.7 -1/0 Tébl_e With Super Margin Columns -
Total . . : ’ VAT VAT
1.D. PCE GOV INV EXP AVEN sup SUM1 SUME ouT MC INV
136486 | 54672 908 1912 19550 -2197 | -24692 | 119 | -235 | 186993 | 4287 97
K 0 0 0 0 | t+246921f [-1291 | [-235] | [35436)f o0 0
0 0 0

joa

- -"\
P (i\\‘ Cosb 2 )

cw Py fz() - SV‘*?""‘ L
= 3 .

SouA PR
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accounting‘tdentity betueen row and column totaLe, the super margins we |
have.juetHSUbtraeted"from the final demand should also- be subtraoted from;tfo-'
| the1r correspond1ng trade marg1n rows. The Agricutturehcetts of the tradet;
:marg1n rows are now ‘reduced to the standard marg1n on PCE (STMP), on
1nvestments (STMI) and on exports (STME).
The first coLumn of rows M1 to M4 are now as shown in Table 2.7. .Note:~

that since we. have subtracted 24692-119-235 24338 from both row and

column 1, the accounts of the sector Agriculture are still balanced. Sincee
uevhave_at thevsame’time added‘24338 to row and column 68,‘the accounts of '
the sector:Commerce are also sthL batanced,' Of‘course,.the GNP has:notrﬁﬁ,"‘
been affeoted. The-row M1,‘uhiohvcontains the margins on sales to
‘1ntermed1ate buyers, is’ for the moment unchanged. When we have done this

for the 87 products, the margin rows are stripped of their super margin
.components; and onLy contain standard margins. The standard marg1ns are

'also part. of ‘the output of the sector Commerce, so that we add together our

Aiy

four trade,marg1n rows, uh1ph add up to the total standard margin on the

[RAR 0 A

rsales of each product,‘and insert the total row in row 68 in the
‘ 1ntermed1ate port1on of the tabLe. The column totaLs are not”ohanged, and

the row 68 now adds up to the total trade marg1n. The standard margins are

found 1n “the 1ntermed1ate port1on of row 68, and the super marg1ns are in
= aihihals "Or

_ the three supervmarg1n cells. of row 68.

e

Up to now, we have jgnored the fact that inputs in‘the‘tabLe come in
part from domesttcdproduction and in part from importst Imports are found -
as a row, einoe the INSEE tabLe displays the total usesvand resources of a
product,;and!not the domestic output. Since our purpose is to forecastAthe'
Latter, ue modifi the table so that the rows and columns will sum up to the

domestic‘production;~ This is simply done by subtracting the imports from

S
i

¥
g
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‘prbductien of industry j. It should not 1nclude .the trade marg1n on

T2

the row totals and inserting them with a negative sign as a final demand

_eomponent., The margin rows that we have split into standard margins and

super margins pontain the trade margins on imported goods as -well as the -
trade margins on domestic production; _Hence, in our Commerce bow, the -

element J'is the total standakd margin»cn sale of product 5. However, th1s”

‘entry represents the purchase of the commerce service by domestic 1ndustry

j, and shdu[d,therefore contain the trade margin on only domestic

imported'goodsa' The trade marg1n on 1mported goods should nevertheless be4

included'in the output of commerce. We perform, therefore, the following .

correct1on°
F1rst, we' ‘compute. for each product the standard margin on 1mported

goods so that the standard margin on imports is equal to the imports, cif + )

taniffs,‘tines the standard margin ratio.

Secondly, we create a new column beside the import column. In it we
enter the standard margin dn imports with a negative sign. This standard

margin is also taken away from the standard margin in row 68, so that- rows

A: and columns st1LL add up to the same domest1c output. Since the outpdtfof '

‘f.commerce shouLd not be reduced, we cumulate the standard margins on imports f-,

in the cell "standard margin on imports" of row 68. L1k?[the othef Tangin;

columns, tbg_stgndasd margins on imports add to zero, so that GNP is not

- - - —_ - ~

'modified. The entry in row 68, column j of the intermediate portion of the -

N

taBLe'neu,shows thetstandatd'margin on domestical[y‘produced good j.
Let us make this last correction to our Agriculture row. Imports of

agricultural products amount to 22653, tariffs are 591, so that the

. standard margin ontimborts is:
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. allocate this flow in order to keep a clean square intermediate flow

matrix. The natural way to do it is to spread this flow along the banking

: buyer. It is‘edUiVaLent, and more simple to addvthis non—-allocated flow to

9
(22653 + S31) x STMR
(22653 + 531) x .0623
1448 - ?

STMM

\ This standard margin is subtracted from row 68. Table 2.8 shows the row

- Agriculture after this last correction.

2.4 Goverhmeht spending, non-allocated intermediate flous‘

In thétINSEE‘tabLe, government spending is found as an intermediate

"‘flou. EoLdeing a widet} accepted principle, we héve shifted'thié column

over tb‘finaL demand. ~ The table shows as well the non-allocated

‘intermediate‘consumption:of"banking services bought by'a dummy brancha.

This. flow accounts for the fact that account holders do not pay for the“f"f—»\

jfuLL,cost‘bf‘the sgrvicés rendered to them by the bank. We want to

services row.proportionally to the purchases of baﬁking services by each . 1

the consumption of banking services by itself, and this is what was done. (W }l

L

How does this table compare with an input-output table in producer

prices, suchuas the one released by the Bureau of Economic Analysis (BEA)

of the U.S. Departhent of Commerce?

The BEA‘tablg also gives -homogeneous measurements of. flows across one

row, but these flows do not»include any trade margin. Moreover, the BEA

table shows flows in producer_pribes, which means that transportation costs
of hauling all the intermediate inputs into an industry are lumped together

in the transportation row sales to that industry. In the original INSEE

| table, and in our modified presentation, intermediate flows include the

transportation costs of hauling these inputs from the producer's plant to
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)
Fote Tt G s - -

Table 2.8 B 1(0 Table After the VLast “Tr‘ans'férmation
: - “ToTAL : o , o

AGRL coM - 1.c.| PcE | cov | 1INV EXP MP STM VEN suMP | suMr | suME out | vatr | vater
,Aériculture 24832 136486 | 54672 | 908 | 1912 19550 23264 | -1448 | 2197 |-24602 | 119 | 235 162301 | 4287 97
co@ﬁerce 9650 » V | 1448) 124692 [-119] [-2351] 35436)
Total L.C. - 82959 '
Value added _78926
v'l‘t;nnsfers . 416
Output- 162301 {35436
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.fhe‘buyerié Locafion. ‘Théreforé, the’transpbrtatfon rows show a§ fhpht
into industry, - the cost of hauL1ng 1ndustry i's product. |

Let us iLLustrate the point u1th an example: the eLectric dtiLities‘~ e
industry buys coal, transported by ra1l, and oil, t ranSported.by pipe. ,The

.flow of coaL, o1L, and transportat1on could Look L1ke this:

A - © . Coal -~ . 0iL Electric Utilities

Coal. 0 0 30 8

Rail S o 0o C a4

0il 0 0 zo ; 'P

Pipe . 0.‘ 0 Z\w\\£OdUC@ﬁ

In the INSEE table, the same cells would be T
L Coal 0iL  Electric Utilities

Coal - . 0 0 , 35

Rail | €51 0 o

oiL. . o 0 22

Folldu{ng the same convention as'aboﬁé, £s] and_[é] denote flows including
these amoqnté,along with‘charges for moving oil and poaL tp industries
other thanféﬂeétric utilities, The“éoél.indQS§ry buys the tfansportétiéh
~to move'itéiproduct to‘ﬁfs usefs, so that the pfice of coal and oil sold ﬁb
the electric utilities industry,in;lude the transportation césts.  |
ThéJseéond,presentation has é définite adVantageybver the first one.
"’COnsider a §évene oil shortage that causes the electric utilities fndustry
Tto sw1tch compLeteLy to coal. 'If’we‘do'not pay attention, the electric -
ut1l1t1es column in the BEA presentation will have a zé}o coefficient for
ol but stTLL a non-zero coeff1c1ent'for pipe. Hence, when perform1ng
coefficient changes of product inputs, one must also keep track of the

transportation input coefficients. Conversely, this is done ‘automatically

in our table, since the coal and oil inputs into the electric utilities

column includes the transportation cost along with the standard price of




. I
g‘;the purchase. Also, transportat1on data come on a product-hauled basis, so-

that it is easier to study compet1t1on among modes in the INSEE table than

‘ in the BEA table.

E é.S‘Time‘series of final demand'comoonents.
| In 1971, the nomenclature changed from a 78 to an 88 product
class1f1cat1on.: At the same time, several changes were made in the
Aaccount1ng pr1nc1ples. As a. resuLt, the cons1stent set of 1nput-output
' tables ava1lable yearly since 1959 was 1nterrupted. Tables in the new
_class1f1cat1on areAava1Lable since 1970, the latest releasevbeing the 1978
K rtable.’j |
| Nine observatlons were of course quite, 1nsuff1c1ent to est1mate the
final demand'equat1ons.- S1nce we were determined to est1mate all
' components of the model in the neu class1f1cat1on, we had to draw from '
'fvar1ous sources to, extend our t1me ‘series of final demand components in the
new class1f1cat1ons previous to 1970.4
Time series of. pr1vate consumption expend1tures in current and 5
‘tconstant.pr1ces‘uere prov1ded by the INSEE. Although no exact br1dge table
can be'draun from the old to the new classification at the pubL1shed‘level

of aggregat1on, such bridging is poss1ble using worksheets uhere pr1vate :

3 .consumpt1on expend1tures are. d1saggregated into 420 and 600 products.

These uorksheets were used to construct the PCE time series.
Unfortunately,.INSEE did not pursue the effort for the other components .of-
Ffinal demand;‘ We then had to reconstruct the time series for imports;‘
exports, and output on our Own.

The available data were: time series of the three components in the

old classification from 1959 to 1974, and secondly, a time series of'tables
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- each neu,classification time series was regressed (without intercept) on

27

"in the heu;ciaSSification‘at an aggregated ‘Level of 15 products. This time.

~ series of tables extends from 1959 to 1976.

fLastly;\ue had the short time series in the new classification that we

wented'to~extend; This extension was done in a rather crude way. Ffrst,f

‘its most appropr1ate counterpart in the old class1f1cat1on over the per1od

of five overLapp1ng years. The old classification 1ndependent var1abte was’ .

then used to compute a predicted value of the variable in the new

. classificetion from 1969 back to 1959.° Next,'the predicted values were
| aggregated,in,15 products and scaled to match the table data. The scaling -
‘proved to be very light most of the time. The scaling factor was always

. under 1.10, except for the sector Househotd Equipment, where the scaL1ng

factor reached 1.4 in 1959. Fortunately, this sector accounts for Less

, than 1% of the total output.

The ba51c set of data uas then estabL1shed. NeruiLL.discuss the other

;sources of data as we come upon them.'
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CHAPTER 111
The Prices Used in the Forecast of

the Final Demand Components

1 Evaluation of imports

2 From the output deflators to the consumer prices
.3 Evaluation of exports

4 Summary

3]
3.

With th1s chapter, we start the descr1pt1on of the forecast of finat -

" demand ccmponents in constant prices.

Behavioral equations have been estimated for three‘final demand

‘components, accounting for 64% of total final demand in the 1976 eurrent

price table.: These‘comenents‘are priVate"consumption expenditures;

,imports and experts. The ‘other components, namely government expenditures,

1nvestments and changes in’ 1nventor1es were left exogenous.

Before we turn to the equat1ons themselves, we have to take a closer

Llook at the price system in uh1ch we will estjmate'and forecast each

,component, since we have just defined in chapter 2 two systems of prices,

standard prices and purchaser pr1ces. In section 1 to 3, we describe ‘the

price systems used to estimate imports, PCE and exports, and summarize the

chapter in section 4. Since the pr1ce of imports contributes to consumer

prices, we first discuss foreign prices and the evaluation of imports.

3.1 Evaluation of imports
We make imports of product i dependent upon the domestic demand for
this particular product and the relative prices of foreign and domestic

production of the same product. First of all, we want to use consistent

domestic and foreign prices to compute the relative prices. Our source of.
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fdata for fore1gn pr1ces, to be d1scussed in the next chapter, is an 1ndex J
:of fore1gn.wholesaLe pr1ces. Hence, we should also use domestuc whoLesaLe
fprices for*thé conputation‘of the reLative prices. Standard pr1ces, wh1ch
(1ncLude onLy the marg1n rate charged to 1ntermed1ate buyers, f1t
approx1mateLy thJS requirement. This match is only approximate because our
- standard prﬁce incLudes'some transportation cost, while the foreign
:5;uhdlesate‘priceidoes not inCdeepsuchuCOSt._ UnfortunateLy, thfs is.the,
‘closeStlmatch:uencanffind. ‘
| The imports are entered in the table "Cost, Insurancerand Freight".
R plu5'tariffs. -To ‘forecast them in this price. system, we shouLd reLate them
4~to the’ domestsc demand at producer prices. It.1s, however, aLmost
1equ1valent,tO»forecast;the‘1mports at standard~prices as a function df
'_dpmesticndenand estinatedeatnstandard prices., . In the first case,
‘transportatidn cests aretexcLuded; in the‘second.case, transportation
cdsts_are included. How do we define imports at standard prices? We

simply assume that the standard margin on 1mported goods is the same as the

o overaLL standard marg1n, for. each particular product, and we mark up

Tmports,’evaLuated cif + tariffs by the'standard margin ratio. Aga1n, we
said that_evatuating both components at standard prices was almost
.equivalentltczevaLUating'them‘both at,producer prices,‘becaUSe the standard
| price is'the sun of the prcducer price plus transportation cost plus
standard margin. When we markAup impdrts by the standard margin ratio, we:
still do not'incLude the'transportation cost within France. However, this
»discrepancy is believed to be negLigibLe.‘ Let us summarize this discussfon
in Table 3.1 by showing the cost structure of imported goods and domestic

. producticn. The black boxes show at which price Level each component is

entered in the I/0 table.
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Table 3.1 Cost Structure of Domesti¢ Production
and Imported goods.

S Imports o S Domestic\Production
1 Super margin ‘ . Super margin -
Standard margin , Standard margin
Consumer .  Domestic Transport- Domestic Transport-.
Price . . - ation cost o - ation cost
Tar1ffs
Cost, Insurance, ' Producer Price
Freight '

V We now’haﬁe the‘dependeﬁt and jndependent variables estimated in a
simitar price system. Impqrt;, forecasted at Sténdéfd prices, are, of:
'course,”conQéfted back to‘fcif‘+ fariffs"‘prices.by taking away the

: standardtmargih'on imports.

i The dependent variablte of the iﬁpOrt éqUation is then: -

IMPS§~=' (IMP::' + TRFY) x (1 + STMR)) 3.1
A1 1 . !

e

where

IMPSi,= ihports, evaluated at standard price

IMP.

j .= imports CIF

TRF

5 = tariffs on imports of product i
STMRi = standard margin rate on product i.

The general form of the import equation is then:

| t - |
mpst = ¢ oot , EFORI;, £3.21
i i x: , ,
.i
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- uhere;.x“
| vbDi7=~donesticdemandltor product 5
\i=‘°{ + IMPS; - EXPSj
- ?{‘elgtandard prtce index of;product i (output deflator)
P ‘.ﬁf{ 'PFORI{MsluhotesaLe'toreign price index for product i, to be diSCUSSéd

in section 4.3. .

3.2 From ‘the producer prices to the consuner pr1ces '. .
We cLearLy want -to forecast PCE at the price faced by the _consumers, that
:1s, therpurchaser pr1ce,‘uh1ch»1nctudes the super margin and the
"non?deductiote VAT The explanatory var1abLes of consumption of product i
are d1sposable 1ncome, the change in d1sposabLe income, a trend term and a
set ofAreLat1ve pr1ces. The relat1ve prices shouLd, of course, be the
jreLatwe pr1ces that the consumer actually faces- ‘the purchaser pr1ces.
" However, the price modeL generates output defLators, a procedure has to be
1found to compute the consumer prices from the ~output of the price model
" The consumer,pr1ce of a product js the combination of three components::
- its standard price, SP |
- the price of the super marg1n on th1s product, SMP
- the VAT mark-up.
The standard‘price and the price of the super margin should be weigrted
.by the - shares of the standard pr1ce value and of the super marg1n in the

consumer pr1ce. The ue1ghts should therefore be:

PCESi and SUMPi
PCE_.I PCEi

Let us now define the super margin ratio on consumption of product i in

year t:
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SUMRP® = §9ﬂ§i ~ , : ' B3
! . PCE, | -

If we assume. that the super marg1n ratio for a g1ven product is constant

over t1me, the weights can be written:

t" 5 t t ,
PCEF pcet !
1. 1
suwet L S - | [3.41
=——4 = SUMRP. = SUMRP s : ~ : - [3.4]
pee. - ] | |
] 1
where

SUMRP base year super marg1n ratio on consumpt1on of product 1.
Dropp1ng the year superscr1pts for cLar1ty, the consumer pr1ce of

product i 1n year t can be ur1tten-

CP' [(1 - SUMRP ) SP + SUMPRP SMP 1 x 1+ VATRP ) [3.5]°
j i i i i i
‘where
-CP; = consumer price of product i in year t
SP; = standard PCE priée of product i in year t
SMP; = super margin price of product i in year t.

Since the PCE includes imported goods as well as domeeticaLLy‘produced"
-goods, the standard PCE price of a product is a weighted average of the
standard domestic price, Pi' and the standard price of imports of this

particular product.

Two assumptions made in chapter 2 will help to derive from [3.5]1 a
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simple retatioh between the CP., the output deflators and the foreign
-‘pricee. ‘These assumpt1ons are" A ' L
%v:» ~ ‘ - The trade marg1n rate 1s constant ‘across the row 1n the 1ntermed1ate
port1on of the table,‘and therefore equal to ‘the average marg1n rate on-
1ntermed1ate consumpt1ons.
- The:importeldomestic produetion ratio is constaﬁt for all entries of a
row. 7
'These'aésuﬁptionSlyere-made necessary by lack of data. It should:be
vnoted that%ﬁuhite they‘QfLL'greatty simptifyAthe derivation of the
consuﬁer prices, they are by no means necessary to the computation.
From therfirst assumptfdﬁ}*one sees that the standard prices are -
equal for'atl‘buyers, se that\the PCE”staﬁdard price is the everaLL
» standard:brjce. "The‘everatlistandard,price is‘a weighted average of the
:standardiaomestic price ahd‘the'standard price ef imports. From
':.% I assumetien‘2;>it is_seen‘that.the weights are simply the overall shares

of imports and domestic productioh in the total use of product i. SPi’

S -

the standard price of product i can therefore be written:

P, =% P, + THPS; seM. £3.61
Y TR +awes, V. Ta, +es, '
T i i i

where

0
"

j = standard domestic price, i.e., the output deflator

SPM; = standard price of imports
= (1 + STMR%) PFORI ;
Let us now consider SMP.  the price of the super margin on the PCE
of product i. The price of the super margin is by definitien the same as

the price of the standard margin; it is the output deflator for the
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'LCommerce sector, since the Commerce row does not include- any 1mport.

' SPME,— A 3 y ‘7' for all products i B : - 03.7]
let Au_ = 8
T Q. + IMPS
‘ then | | \ |
'SP, =w. P. +(1-w)x (1+STMR) x PFORI, - _  [3.8]
L | : i o 1 - : :

f”hénlspi?ahd'SMPi of [3.5] are replaced by their values, we see that -
3 CP{,,the'cohsumer price of product i, can be expressed as a function of
. the foreign price for product i and the output defLatorsugenerated by the

price. model.

‘.3,3:EVaLuatdoh‘of exporte’

Exports of product 1 are dependent upon the fore1gn demand for th1s
product and relative pr1ces of domestic product1on over foreign pr1ces.
For the same reasons as the ones deveLoped in section 3.1, we forecast
‘ exportS‘evaLuated at standard pr1ces.:

The general form of the export equations is:

- ’ . ! t . ) .
expst = ¢ (roEm® , _Pi_ £3.93
i. " : '

where

- EXPS; = exports of product i in year .t, evaluated at standard price
FDEM; = index of foreign demand for product i in year t
'PFOREi = foreign price index of product i in year t, to be discussed

in section 4.2.
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» TheAforeéast of'exports‘w{LLtﬁoﬁever be displayed in purchaser prices,
cohsistentty with tﬁe uay'éiﬁorts aré gntered in the INSEE table. The
‘expoffs‘éffbuf;haser pricés'ére eqqai to the expdrtSzat standard priceé
plus the;SUper‘margin on‘eXports. "To compute fhe super margin, wetusé the
‘sa@é aséuﬁptfqh as’in_secti0543.2:  we assume fhat.the sﬁperimarginﬂratio

on exports for a given prodUct'is constant over time:

SUMRE® =~.§!ﬂ%i = SUMRE - - £3.101
T Exet '
i
where - o ‘ ‘ ) o
o SUMRE$T?.super margin ratio on exﬁorts for product i in year t

SUMRgi.=Wb§se year supernmérgin ratio

The super margin on exports of product i in year t .is then:

SUME = SUMRE .

= SUMRE expst | | £3.113
i 1 - SUMREi' R B :

and the purchaser-price exports are finally computed by:

t _- t t 1 t
EXP = EXPS. + SUME, = =———————t EXPS [3.122
i i i 1 - SUMRE e LB

i

: 3.4 SUmmaE*ﬁ

| The feéaeévmay,feeL at this po{nt somewhat Léstvin thé ﬁaze of VAT
rates and sﬁper margins; To get our bearings, let us summarize with Table
3.2 our dichsQion of the price systems. This table shows for each final

demand component the price system in which it is forecasted, and the

transformation performed to convert the forecast into the price system used
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n"1n the I/O tabLe. We will comment on thertabLe in a moment, but Let us
f1rst say 'a. word about the programm1ng of the modeL, wh1ch uxLL expLa1n why::"
¥t is so cr1t1caL to have a clear v1ew of the var1ous pr1ce systems. '

A d1st1nct1ve feature of the SLIMFORP program used to bu1Ld the modelif
"ts.1ts,capac1ty to eas1Ly accept exogenous controLs on the f1naL-demand_
‘combonents._ It is 1ndeed poss1bLe to override the forecasted vaLue of any
"tinalhdemand'component by a vaLue we‘spec1fy. we will do so e1ther because .
actual. data havevbeen reLeased' or because we have some-good reasons to.
~‘correct the pred1cted vaLue, or s1mpLy to expertment with the modeL. An
1mportant quest1on 1s then to know in wh1ch price system shoutd those
exogenous controtshbe entered. Table 3.2 answers that quest1on, and shous ;:d
’i‘at~uhich'stage‘ot,the‘computatﬁon the var1ousicontrols affect the
"forecasts.'
| Let us now go through the tabLe. Privateiconsumption'expenditures_are‘
forecasted 1n consumer pr1ces. Any fixes we uant tohintroduce to,overrideto
he computed vaLue should aLso be spec1f1ed in consumer pr1ces. ‘Next,jthe'«'”
VAT on PCE 1s taken away, us1ng the VAT equat1on d1scussed in chapter 2,
’vsect1on 2. ,anaLLy, the super‘marg1n 1s‘computed, us1ng the base yearn ’
super merg?n’catevon'PCE,'SUMRP; B

yInvestments,rin the'same;uay; are forecasted at purchaser prices.
Then the4VAT:and the super margin on investments ate computed.

'.Imports~are estimated in standacd prices, then,cOnverted:to Yeif 4/f:
tariffs" prices,vusing‘the~base.year standard‘margin ratios. Since the i/o
tabLevshows‘imports "cif + tariffs", any‘fixes we want to specify on -

,impotts'are,also specified in that price .system.

Exports are estimated in that price system as well. Using the base

year super margin ratio on exports, the super margin on exports is
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Eomputed; Fixes on exports are specﬁfiéd in purchaser prices, since this

fs the price system in which the exporfs column is: shown in the I/0 table.

The SUberbmargiﬁ is fihaLLy computed. | | |

| Tﬁrough this intricate procedure, we have tried to reach two goaLs}

- Dispté} the forecast and specify the fixes in the price system of.the
hisfori;at data, so that they are readily comparable with the published
tables.- |

- Eétimate the'équations in a consistent sygtem 6f prices, but'Leave all
the necessary transformat{oﬁs'transparent to the user. |

In the next chapter, we staft the discussion of the estimation of the

3behaVionaL eduatiohs for the'final demand‘compohents.
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' Table 3.2 Price Systems for the Est1mat1on and D1splay
. of the Final Demand Components

Private Consumption Expenditures

ESTIMATION . S ) PCE at |
' - ‘ consumer prices |
FIXES at
consumer N
prices -

* TRANSFOR -
MATIONS

VATEQ
PCE ét consumer pkices,
: VAT excluded

e B SUMRP N
DISPLAYED VAT on | |Super margin] PCE at consumer pfices,
FORECAST PCE on PCE . VAT excluded

Investments

Investment at
purchaser prices

FIXES at

purchaser >
pri;es
" TRANSFOR
MATIONS
-[VATEQ]
Investments at purchaser prices,
VAT excluded
v e

‘ DiSPLAYED VAT on] [Super margin Investments at purchaser
FORECAST - | INV : on INV prices, VAT excluded

o L | ‘ ‘ | - '
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Table 3.2 (continued)

Imports

ESTIMATION [ Imports at
standard prices

FIXES «
[ cif + tariffs

L TRANSFOR ~ [STMR
MATIONS T ‘
FIXES at ‘ S

standard prices| _
: lSTMRI S

DISPLAYED - - - [standard margin] | Imports

FORECAST . =~ |on imports |cif+tariffs

' Exports

ESTIMATION - = Exports at
: standard prices

FIXES at
purchaser
prices

' ‘ v _
TRANSFOR ~|SUMRE[
MATIONS

. .~ | FIXES at

- standard
prices.

—

DISPLAYED .| Super margin Exports at
FORECAST on exports purchaser prices
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CHAPTER IV -
Estimation of the Final Demand
1Componedts ‘

1 Pr1vate Consumpt1on Expend1tures
2 Exports’
3

b
b4
4 Imports

4.1 The private consumption expenditurespequations
Thisaeouation1 was designed to‘meet a number of requirements, the
most s1gn1f1cant being:
‘1) The form must add up, that s the total consumpt1on plus sav1ngs must
equal 1ncome.
2) The funct1on should approx1mate Slutsky's symmetry: ~the partial
der1vat1ve of the (1ncome compensated) demand for product i (such as -
7 gas) w1th respect to the price of product j (such as automob1les) should :
be - about equal to the (income compensated) demand for product j w1th
respect to the price of product i.
3) It must be homogeneous of ‘degree zero io all prices and income: -
doubling of all prices and income must not atfect consumption.
‘Condition 3 asks for a multiplicative c¢connection betweep prices and
the other determinants of consumption,_income and the time trend. The

following form iS'therefore9proposed:«

a, = a0 +b n TT p ik [4.1]
o 1% allk ® ‘
where
y = current price disposable income per capita

.aggregate price index

. o
]
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©85(t) = time trend |

Py

prieexof'product»k
1The condifions o ,
Z bk =1 Z ak(t) 0 Cik =

all k - - all k , all k
| guarantee requ1rement 1, provided that all prices stay constant or change
'proportTOnaLLy. Since relat1ve pr1ces change, another var1abLe such as the
‘labsoLute change in y/p is needed to guarantee the add1ng up.
lLet us: now cons1der requ1rement 2. 1f ue assume that the income
Compensated der1vat1ve of a u1th respect to p;j is just the der1vat1ve
of a;, considering y/p constant,

‘ aqi f“- = ci-fx a; C4.2]
(5—":')"‘.’?;- <

= constant

| ol

requirement 2 can be rewritten

¢ % = ¢ 9 | ‘ | [4.3]
q] Q;
or
C: s . q; s, o :
_c_u =23ng =3 S
i P % %5

We now defin < = C2:/S: » ..oz
e 111 cj5/sj. By [4.3] we then see that Ly
Lji' thus‘the L{j, not the cjj are symmetric. To easily impose

symmetry constraints on the equations, it is therefore desirable td make

Lij the parameters of the equations. With more than 70 products, there

would, however, be thousands of pairs of products on which to impose

.symmetric L's. We cut down the number of such L's by defining groups and
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subg?oups_of‘fetated commodities. Each product belongs to aJQroup, and

maybe'éven to'a subgroUp.with{n its group. A particular product will now

" have at most 3 L's.

Let us consider a pfoduct‘i (such as gas)-beLonging to the group G of -

. transportation goods and to the subgroup S of individual transportation -

' goods.

“This-produ;t will héve‘an L equal to l.o with respect to prdducts

f'not‘betohgihg,to group G, an L equal to'LG with respéct to products

beLohging‘to group G, but not to Subgroup‘s ahdvan L equal to Ls with

Eespeét to product belonging to subgroup S. Appendix Table 3 gives a

List of the groups .and subgroups.

This’assuhption leads to drastic simplifications of [4.1]. Since

Lii = Cij/sj; C4.11 becdmes‘for a product i belonging to group G
’ L., ¢ A
| a. =(a () +b y) 11 p Kk C4.43
. i B | i -
SA : p all k
B =Ca () +by)p%ii T1 pliksk TT p lik sk
* i i i :
, : P E,—?? “kgs
since’ o :
Lo=L k€6
ik © o | .
L. =1L k€6
L1k G
Q. = a (t) +b y)p. Cii il plG Sk i pkLo Sk
i i iz i
I kg6

Let us now define

s
s’:=TTpk
all k
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<Tr p Sk ) 1/Se
k€G-

where - .
. s . Z s -= budget share of group G

. KEG
Lé = ﬁLG‘f LO) SG
then ‘11 7 °11 = G 5
C . [ 1 . .
= (a. (t) +b "p.%i p.le Bt L4,
qi ai , ié? ) pi id ?G p ‘o ‘ | . [4.5]

the constraint. Z

= 0 can now be expressed
aLL k- ‘ '

ik
ciy +.Lg * Lo = 0
or

€ii = =lo-=l"¢ -

so that the fihal-expression for C4.4] is

] . o
fq, = (a () +by) )LG p Xto | B %
i A 15 PG ' 5 o : , _ ,
 .If the product i had been assigned to a subgroup S within the group G, the

expression would have been

g =(a (t) +by) (p,)Ls<p_)le o vlo | 471
i i i= =1 =1 (:a .
_ P Ps, Pg P N ‘ ‘ »
where
L§’='SS(LS - LG)
Lé = SG(LG - LO)
Sg = budget share of subgroup S

wn
[
n

budget share of group G.
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Elasticities of the demand for product i with respect to price of
L product j can be computed from the budget shares and the L's by the
formulae listed in table 4.1.

The_t1meitrend ai(t)_uaS'def1ned.as ai’le-,ra’."1 X time;. it

 <shouLd"t5ké1ihto account the evolution of consumer tastes. Hdweﬁer,'there

"is a strong colinearity bétueen time and y/p, so that it,ishnot possible to -
éstimate‘the time trend cpefficient and the disposable income coeffiéient

¥ ‘ simuLtaneousLy Sy time‘ééries analysis. The wéy‘around is fo estimate the.

' fncomé coefficient from cross-section, family survey data. We used the
inéome eLaéticities computed by Young Sun Lee for the previous versién_of
the French modélz. Thesg'etasficities had, of cohrse, been compufedﬂin

~ the old ctassiffcatiqn. For each product of the new glassificafion, we
1simply picked\the,mo$£Aapprbpriate eiésticity computed in the §Ldv |
cL;ssifiﬁafibn., With the fhcome coefficient in héhd, let us cons{derfthé
'estimétion of the other coefficients. We will iLLuserte our discuséion

.‘with the case:of a‘producf i belonging to a‘group:G, so that we have to
e#timaté‘éo, a,, b, and L of the equation [4.81, We |

droppéd the i subscript in the non-price component for clarity.

=Ca +a t+b y+bd
q'i ao a1 t 1 %

G p;'Lo o [4.81
—i ' S
P : .

. The parameter‘Lo was picked and used in all groups. Experihents with
other datad have shown .5 to be the most acceptable value, we therefore
set our lo to that value.

The estimation is done through an iterative process. We start by

setting‘LG to zero, then linearize C4.83 by a first order Taylor

expansion around this starting va[ueﬁ
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a =G 43 trb y+bpy) (p,)’f5+....." . fc4.'93f
z £ A e

e ' ‘1_p 5 \F

: appLywng ord1nary Least-squares regress1on to th1s Linear form, we get a'
f1rst est1mate of the parameters, ag, a}, b;-u
Let f
1 11
A =ra +a,4t+.b1‘ _Lf»bz Ay
RO P P |
‘ and Q} be the correspond1ng pred1cted value of q1. Let us

‘~Linearjze»£4‘8]rarognd L1 0, us1ng our first estwmate of A, A1

X | 1 -~ : E

. . A1 —p. LG ' (_E) LO?‘-\-..- . : [4-10] N [
pe)‘" : (p;‘)". 5/ o
‘. - | 1 (___p_i)-.s + LG Ln(_p_i)q‘! +. --.-; . i . [4:11] 41
i3 » s/ T S V

We appty~againi0LS to this form and get a second estimate of A, Az)'along

o
-
0
>
-
S~~~ -
1o -
NELA
hL
)
+
—_
o
—
5
TN
o
o |

Kol
]
3

w1th a neu est1mate for L Lé;‘ From [4.111 we see that the

‘L1near1zed form for a; around Lk the kth est1mate of Lg

i — (] -1 1 ' .
- \F/. . ps) , I

‘since‘q ‘1s read1Ly ava1LabLe ‘from the previous step, the 1terat1ve |
process.1s easnLy run. The process is run unt1L the sum of squares of
residuaLs decrease by Less than 17 from one iteration to the next.
| For some products, the est1mat1on led to such undes1rabLe results as

-positive or exaggeratedly negat1ve demand elast1c1es with respect to their

own prices. The coefficients were then constrained to obta1n acceptabLe
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: values. Instead of minimizing SSDY, the sum of square of residuals, we
w minimize
: j;‘u : ’ ‘*- 5 , ‘
p=1-RE+p L=l 4,133
= where
% ,
* — -
” % . ™ = desired value for L.
o g' L = estimated value for L.
? 'r is a measure of how close to L* we want L to be.
- 'The problem.is of course to give r a sensible value. Intuitively,
when L is far from L*, we will be willing to give up a higher fraction
of RZ to'get,cioser to L* than when | is already quite close from .
1*. Let us express that:
We ‘have a quadratic indifference curve relating RZ and the
difference (L-L*).
R -9 att=t* | | ~ [4.141
ol

Let us define the first derivative at another point. At a given poiht L,
we will be willing to give up 1% of R2 to get L 1% closer to L*.
R . .01

R, , at L= L 4.153
ot o - | |

o At

‘These two conditicns define a family of indifference curves. Let

these curves have the general form

R = £ = a(l-15H%+ ¢

. »p . N
S L e
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. gsingrconditioﬁyz,'the,derivative‘at " dis:

'_gpl}=5,2a'('i' - = ”____ﬂZL___,;
ol Lt - U
. o soitﬁat:f' -
‘ : : ‘ : -01 o

T 2'x .01 L -t

2

so that, onjany point of én:indifferenge curve,
- zi'r,'f,' . . .
OR = 01 Cl =1 )~

. x 2

aR® o1 (U -1%)y
3L .01 (L - )¢

1Ih1part5¢u{ar, at the point | where D is minimum,

_BD =  0

SR, 2rci-U)

o A : =0 , g [4.161
ol ot . SSDY ' ' L

since the solution (R2,L") is on an indifference curve,
Y 01 L=

—_— = - +

B B
2 r‘( L=-L ) _ 0

N I U ~ sSDY
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‘excluding the trivial case L' = L*,

r:..ssL_*

2CLY -1 )
"So that,r-ﬁs'defined by our specification of L'. The advantage is that"

' uh1Le it was hard to get an intuitive feeling for a vaLue to g1ve to r, it

s qu1te easy "to do so for L', as ‘the drawing of table 4 2 1LLustrates.

Let assume that the reLat1on between the R2 of the regression and
‘the value of L Looks as the dotted line: the OLS - est1mate of l is the
value that maximizes R2 of course, an OLS est1mate wh1Le L dis '
;.constra1ned to be L* would y1eLd a lower RZ. “With LY, we speC1fy’the
shape of our 1nd1fference curve between R2 and the difference
L -_L*)J Such specification defines'a'family‘of quadratic curves
symmetric with respect to the vertical line L = L*. The value L that
minimizes D of £4.13] is the coordinate of the point where an indifference
curve is tangent to the_dotted line figuring the R2/L reLationshio.

In’phactice, the handling of these constraints is complicated by the
:fact that the'tonstraints‘are imposed on the L's, end not’on the
eLasticities themsetves. The eLast1c1t1es are-related to the L's by the
‘hformulae listed in.table 4. 1. |
| To estimate these equations, we used time series of privéte 4
consumption expenditures in theAnew-cLassiftcation (88 products), from 1959
to 1976, {h oonstant and‘current‘francs. The INSEE. has reconstructeo the
time series in the new classification from 1959 to 1969. 'The estimation

results are shown in Appendix Table 3.2.

The column Labeled '"own' dispLays the elasticity of demand for each

- commodity with respect to its own price. Health services, reimbursed by
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Table 4.1 Relation between the L's and the Price ELasticiti’es,

:e.ij = elasticity of demand for good i with respect to price j.

For i €SC 6

L =e ' (ms, /s =l (=s. /s =1 (=s)
Sy T g Umsy Mg U Umsy s = L, s

e = Ul s /s, %L I's. +U s, forj€s,j¢#i
3 T Vs S % Yl 5 sg tly sy fordes, g
el =LY s"v/"s +L s, ‘r"for i €6, igs
T e % T et frle& dgs
e =L s .. forj€e
IR S IS | . - a

For 1" € G, where G does not include subgroups.

e =-Ll' (-5 / sd - L, (m s

_ ii G i o i
x e..= L' s . /s_ +1L s for j €6, j # i
ij G j G o ] : ‘
e .= L s ‘ o for § €6
1) o ] B

For i not belonging to a group

e ==1 (1-s)

ii- . o i
‘e..= L' s, for i # 3§
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Table 4.2 A graphic solution of [4.13]

2 B R
R \ /
’f'-.~
,,/ ‘~‘:T“-—-——"””’/////
,,/- N\
’ N
N
\
N\
\
0 N
Y *

L ot : L

 the SociaL‘Se;urity for at Least 80 % of the total cost are of éoursé;founﬁ ’
‘to. have LowAeLasticity‘uith‘respect to their own price. At the'ofhef' K
_extreme, Rail Transportation, which has very close substitutes, is found to
~ have a high e(asticity with respect to its own price. The nexf column,
labeled "group', shows the elasticity.of demand with respect to‘therpriéé
. of géods in the same group, but not in the sameksubgroub,rif any. St{Ll in
, the\Transbortation group, the positive group elasticity indicates B
‘substitutionvbetueen the subgroup 9, Private Thadsportatibn, andAthé ,-
sgbgroup 16,‘FubLic Transporf#tidn. The column Llabeled "subgroup" shows
- the eiastfcity of demand with Eespect to the br%ce of goods in the same
4\subg£oup. Neéative:values indicate complementarity within a épbgrOUp. As
expectgd,'compLementaEity is found between gasoline, automobiles aﬁd:tifes.
Houever; it is not clear why such a strong complementarity was found within
’subgrqup 12, Textiles and Clothing.

~ The goodness of the fit is measured by the average absolute per qent

error, displayed in the column .Labeled AAPE. The autocorrelation of the

residuals is Listed under the Label "Rho".
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4,2 The eipdrt equétions‘"

The:general form of the export equations is

: expst = Ca +b. FoeEmt ) preH7Y R [4.171
. B N i i T
5 - where
EXPS, t = standard price exports of product i
‘FDEM{_t = foreign demand index
L 5.t : N
PRE Z : __4______- = relative price index
R j PFORE 3 ‘ .

The constructfon of FDEM'and PFORE has to be discussed.' We will. f1rst
ld1scuss the source of data, then 1LLustrate with an example the
cohstructionvof the two variables.

Let us consider first the case of merchand1se exports, wh1ch 1ncLude :

~ the first 67 sectors of the I/0 table. “FDEM, the foreign demand 1ndex is a
weighted average of the industrial production indexes of the 8 maJor
‘;tradiﬁg‘parthers of France: USA; Canada, Japan, Germany,‘The U. K., Ifaly,
Benelux, The Netherlands, plus thé "rest of the worLd",~aggregated into thei
9th partner. The we1ghts used are the base year fractions of French
exports shipped~to each trade partner3. In the construction of this:
‘aggfegate ihdex, jndustfiat'production was used as a proxy for demahd} fwo‘
sets of'dgta weré used: for the United States, we had iﬁdexes of o
industrial production in 200 sectors, so that we‘picked the most
appropriate elements to constrdct series in our 88 sectors classification.

For other countries, we used the indexes of industrial production in 13

categories published by the OECD.  For each one of the 88 products, the
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hosttapprophiate category was picked. The weighfs‘were compufed fhom~the
ehathicee>of‘{hternationel trade flows in 119‘cohmod{ties pubLished'by the
‘0ECD. For each 1/0 sector, the data on the cLosestucommpdityrﬁes used to
eompute the heights.

B fhe?fgreign:price index, PFORE, is thelresuyt.of a two-stage
computat1on. First, for each one of the 9 tradihg/partnehs of hrahce, ahe
aggregate pr1ce index of 1mports from aLL ‘countries but. France is computed
These price indexes are therefore the price of the imports compefing with
‘French product1on on each -cne of the 9 nat1onaL markets._ To cbhstﬁuét

* these price 1ndexes, we use for each country the whoLesaLe domest1c pr1ce
‘1ndexes;‘ava1LabLe in 119 commod1t1es from the same OECD source. .These.-
price indexeskfeflect the pr%ces in.LOEaL currency. -Since we~ere,goihg fohh
cohpare these‘prices to the prices of imports from France, we need»to |
S aajust‘thesehdbmesfic price indexes for ehangee in the\ekchange fafes.‘”A
This ie done bxlmuLtipLying each domestic price index by the index of fhe‘
exchange rate of the local currency with the French franc. Sécohdly,'these
9 pr1ce 1ndexes are aggregated.g Again, the weights used for thebu
‘aggregat1on are the fract1on of total French. exports sh1pped to each
" trading partner.. We now have for each product a price index of the exporte
“competing with French exporf5~on the foreign markefe. |
.For ;he non-merchandise exports, uhich'inctude 6 transportetion‘
sectors endvé sectors of sehv{ces, the US output indexes Qere\usedgas
. foreign demand indexes, and the us output deflators were used as foreign
price indexes. Although this treatment of non-merchandise exports made
'things simpLe,‘and gave reasonable results, it would have been more
approprﬁate fo forecast each category of non-merchandise exports by a

specific equation. For example, the 200-order Inforum model of the US

- " : ‘ | -
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'{'v; ,  ' ieconomy_retafes'paSSEnger fares to lagged output and the exports 6f'most
o vseerFé; f§fthe aggregate merchandise .exports.

Let us finally illustrate theAcémpufation ofiFDEM and‘PfORE'with a
'1s{mpLéf§gam§Léuwﬁere the jnternationaL‘trade‘is Limited to‘Franée\and'two
‘trading_baftners, the USA and Japan. The trade‘fLowAmatrices-for a

particular product cbuLd Look Like this:

Table 4.3 Trade Flow Matrices .

o 1973 1974 1975.
. fromto | USA JAP FR | USA JAP FR USA  JAP - FR
2 T R [ N 10 25 1030
& e | w10 | so 1 60 20
w1 s s |l w0 s 0 s

Indexes of exchange rates during the period were:

Table 4.4 Relative Exchange Rates

’ F}ench:franc Yen U.S..
1973 | 1.00 .85 1.10
19| 100 .95 1.05
1975 1 1.00 1.00 100

The dollar depreciates and the yen appreciates with respect-td.the French
franc. For the same period, domestic price indexes and domestic production

indexe$<are shown in Table 4.5

&




&
%

53

~ Table 4.5 Indexes of Domestic Prices (DP).

“énd Industrial Production (IP)

France - . . . Jépén ' U.S.A.
P DP o DP “IP DP .

i 1973 100 & | 105 95 5 92
- 1974 A\>11Q B 15 o7 105 95
5 c1975) 1000 100 | 100 100 | 100 100
;; Let gsfcémpute FDEM, the foreign demand index'%or the prbdﬁct.v‘Fromv

) Table 5.3, the base year sharés~of USA and Japan in Frenph‘exports/are

; found téﬂbe: |

§‘ o l" .,__;"\ ‘ o | ‘\-'usA_;'“ JAPAN
- %ﬁ o B - | 4' ‘ .66 .33

Using these shares as weights, the aggregate foreign demand index is found

to be:

1973 I T X 66 + .95 x .33 = 100.65

1974 - 115 x .66 + 105 x .33 = 110.55
= 100.00

1975 . . 100 x .66 + 100 x .33

Now, let us turn to the foreign price index. The domestic price indexes
are first corrected for the fluctuations of the exchange rates.
Table 4.6 Corrected National Price Indexeg -

Japan - U.S.A.

) 1973 .85 x 95 = 80.75 1.10 x 92 = 101.20
1974 .92 x 97 = 89.29 1.05 x 95 = 99.75
1975 , ' 100.00 100.00

" The agéregate«price index of competition faced by French exports is -

finally obtéined‘by weighting these 2 price indexes by the base year

shares:




54

1973 L .66 x 80.75 + .33 x 101.2

= 86.69
1974 .66 x 89.24 + .33 x 99.75 = 91.81
1975 .66 x100.0 + .33 x 100.00 = 100.0

1Théi(ag'sfrqctu}e for PRE was not estimated, but selected frém four
a;and{dates‘after triaL runs.. The four structures tested wefe:

Wi=.05 .15 .30 .30 .15 .05 |

W2 =.10 .15 .25 .25 .15 .10

W3 = 166 166 .166 .166 166 .166

Wh=4 3 .2 .1 .0 .0
%'4 w2 gave‘the‘highest number of best results, but was by no means a ELear-cut
;: - winner. | |
%-. : - Equation iype E4.i73 gaQe generally good resultts, however,
: an:aLfé;naté fofmulation was used: |

tn (Exps? Y=a +b t+ &, PREF o Eé.isj

‘ i i i i i »

This equation was used when the regutar-type‘equation waé yielding
uﬁacceptabLé results, such as a negative éoefficient for domestic demand,

or-a;pkice elasticity too far from our a priori estimate.

This”léads‘us to turn to the estimétion method for equations of the
ffrst type.‘lThe critical point is oSbiousLy the estimation~of the price
elasticity. An unconstrained estimation may give erratic values for Li-
Moréover, the fit is found to be rather insensitive to the value of Li'
< ; ~ One feels-therefore justified to specify an a priori value for Li,

L?, and constrain the estimation so that the estimated Li' will

be ctose toAL?. The procedure gces as follows: an a priori L?

'is picked, and a number of regressions are run for Li varying step by -

step from (L? - a) to (L; + a). We select the Li that gives
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‘the highest value for ‘

where Rf~ iS‘the‘Rz' of the_regression eduatioh

:

 =a_ -b_ FDEM' . [4.193
L, i i i ~ . :

‘ResuLts‘aretListed in Apbehdix Table 4, The‘coLumn Labeled RBARSQ

shows RfA,for the séLected ti.
i
:'For'ﬁosf\of the sectofs good reguLts are.obtained. We ugedrthe
Stahdard,equation for 43 'sectors and the Llinear form for 25 sectors. .Due
to fhe.ﬁorld-wide recession, exports of many products dropped in 1975..
 Equatidns'f6r sector 19, Glass, and S1,Yarn and Thread, for exampLe;vcatc

Very‘well this dfop; Data for these two sectors are displayed in Tab[e

h

4.7. Linear type equations are chosen for products the exports of which do

not seem to respond to variations in foreign demand. ' Typical of such
sectors is sgctor.32, ELectric Equipment,the exports of whicﬁ have been
keeping a.smooth upward trend thrbugh the 19?5 recession. Data for thfs
sector ‘are displayed in Table 4.8. . |

Unfortunately, we were not able to get acceptable results for a few

sectors :
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2 Forestry S Coal
14 SteeL Products | 44;Bread ano Pastries
58 Cloth1ng ‘ |
In ‘some cases, we f1nd w1de var1at1ons tn exports wh1Le fore1gn demand and
reLat1ve pr1ces move qu1te smoothLy. Typ1cal of such cases are sectors 2
and 4. Data for sector 2 are g1ven in Table 4. 9. In another case, some
: other factors are clearly overr1d1ng the forexgn demand and the reLat1ve
, pr1ces in the determwnat1on of the exports- for ‘Steel Products, fore1gn
Ademand drops sharply in 1975, and resumes in 1976 a sLow growth.A Relatwve
v--pr1ces do not exper1ence ma]or changes, but French exports onLy show a
“stoudoun 1n 1976, after a sharp'1ncrease in 19?5. pata‘for this sector are
dtsplayedlin Table 4.10. ‘TapLe'4.11‘shous‘the exooenous va[ues«asstgned to

theSe'sectors. TOf”course, such exogenous forecasts could be readily

changed. | e

s V*fTabLe74'11 Exogenous forecasts for exports
Sector f', R yearly grouth rate of exports

L 1978 1985

' Z'Forestry 5.0 -3;0

- 4 Coal ° : R 0.0 -7.0-

14 Steel Products ‘ 4.0 4.0

44 Bread & Pastr1es , 32.0° - 14.0

58 Cloth1ng ’11.0{ - 2.0

We have aLso kept in the model a feu equat1ons, aLthough they fit very
'poorly the data. Sectors 15,-55 and 79 have Low RBARSQ. ~Among equations
of type 2, sectors 3, 17 and 59 faLL 1nto the same category. ,For’some
‘sectors, poor fit comes‘from wide variations in some period of their
"history ;. neuerthetess ue‘keeprthe equation becaUse’the‘actuaL values seem

back’on‘the;trend in 1977. Typicat of this case is sector 17, Other

Minerals;"TabLe 4.12-displays the data for this sector.’ For sectors 55




61

“and 59, exports are ondergoing.wide variations, put‘we stiLL feeL that the
equat1ons g1ve more reasonable pred1cted values than any exogenous forecast

we can'th1nk of. Data for sector 59 are d1spLayed in Table 4 13.' We wiltl

of course make‘sure the forecasted values for these goods stay reasonabLe.

Let us now cons1der how we get the indexes of fore1gn demand and
forewgn pr1ces ‘in the years of forecast. We draw from‘two sources to
‘construct the foreign demand index, in the same way as'he did for~tne’;«
historicat data. Forecasts of industrial produotion‘for‘the USA are
obtained from the 200~-order Inforum modeL. For the’other‘trading partners,
‘assumpt1ons on the growth of industrial product1on in the 13 OECD
4categor1esrwere made. The base year weights were used to aggregate the 9
-jndexes into an aggregate pr1ce index.

The forecast of the foreign price index for exports, PFORE, is
performed 1n'tuo steps. The continuation of simple time trends is assumed
for the relative price of each product. For each product, we estimate the
equation: R

nCPRY =a +b t , | - . [4.203
S B B ‘ :

Coefficents and statisties are listed in Appendix.TabLe 5. To obtain
PFOREi, ue.need to multiply the estimated relative prioe, PRi, by‘the
index of domestic price, Pi' P_i was also assumed to foltow the

'Ipast trend;ivfor each proddct, we estimated the eduation:

tn¢PEY=a +b t S [4.21]
. 1 1 1

Coefficients and statistics are listed in Appendix Table 6. Later, we
-cbtained from the GAMA* a forecast of the domestic prices, but the

4forecast of PFORE was not revised.



4.3 The import equations
The import equations are very similar to the-export,equations. The

general ‘form is:

mpst = ca +b o0t cprItHO7Y S £4.22]
A i i i i
where .

. IMPSE = standafd-price‘imports of product i

DD§>=‘d0mestic demand for product ﬁ, evaluated at standard

price

= Q; - EXPS; + IMPS;
R t-]

PRIt,‘= Z W PFORIi;

: i - t-j

=0 e

PFORIi js the price index of imports of product i;it is a weighted

average of foreign price indexes of product i. ,The fofeign price indexes

are the same prices as we used in section 4.2 to compute the foreign price

s

for the export equation, but the weigﬁts are nou’thé base year share of
each‘tradingipartner in French imports.

" 'For non-merchandise imports, the US price'§ndexes were used alcne as
foreign price indexes. Although it would héveibeen more appropriate to
explain non;merchandise imports by specific equations, the standard
equations uere{found to give acceptable results. |

Equation type [4.22] gave 1in generét good fﬁts. However, two

alternate formulations were used. The first,one4is similar to the Llinear

form used also for exports:
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ln(MPst ) =a +b t +c,  PRIT  [4.23]
g i i i i i _
' The secohd one is used for two sectors, Crude 0§L and Non-Ferrous Ores.
For these two sectors, imports supbly more than 80% of the domestic demand.

 Equation [4.22] would in such case merely regress imports over imports.

IEAN NI SR

The base year retio imports/demestic demand was computed. It is assgmed>to
be CQnsfant'ever time end is used to fofecast imports} o |

Equatien_[4.22] were eetimatediby the same procedure as the one
Aescribedefn seétion 2. Results and statisties.ere listed in Apbehdix
Table 7. | | .

F1ts are generaLLy found to be good. The sfandard equation was chosen-

V‘,for 49 sectors, and the L1near form for 20. Finally, for two sectors where

imports prov1de more than 80 % of the domestic demand, Crude Q0il and Non-
ferrous Ores;.the base year ratio imports / domestic demand was eomputedﬂ
andaused'to_forecast imports. jIn most cases, quite wide variations.are

“found to be well caught by the standard type equation. Particularly good

: 5"@3‘% Y
" -

"~ examples are sector 2, Forestry, and sector 3, Fishery. -Data for;tho;e two
sectors are diepleyed in Table 4.14. As for the'exporte, some sectore are
found to _have LittLe.sensitivity to the deﬁand term. For eXampLe; the
standard type equat1on fitted to sector 14, Steel Products, gives 7
caLcuLated vaLues that ampL1fy the actual variations. In this case, there
is cLearLy an independant upward trend that dampens the variations
Origihating,fromrthe‘domestic demand. The linear‘model is best'adaeted to
such cases. TebLe 4.15 shows data fof sector 14. : :

Acceptable results could not be obtained for 3 sectors. Sector 44,
Bread and Pastries; shows wide variations but actuaLty has'an almost

negligible LeveL. One can indeed hardly find why French would import such

" products.
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The eét{matioh‘of 1mports.for‘sector 81, Leasing, and'84, Educational-

Servicés,'éeems.to suffer from inaccuracy in foreign demand and foreign
‘price indexes. A specific equation is éertainty needed here. As to the

"“imports,éf‘Edgcational‘Services, they seem totally random. These 3 sectors

were kepf‘at‘thefr‘1978 level. We have kept in the model 2 imports
equatidns_uhich have particularly Low RBARSQ : equations for sector 5,
Coke,‘and sector 47, Sugar. As for exports, Hé did so becauseAue feel Llike

the éqbétions still model the trend of the series, if there is any. Table

4.16 displays the data for sector 47.




Clopper Almon, ibid.

Groupe d'Analyse Macroéconomique Appliquée, Université Paris-X, Nanterre.
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Chapter V
Forecast of the‘Labor Requirement

by Industry.

5.1 Product1v1ty equations
' -5.2 Forecast of the length of the work week
5.3 Forecast of the total employment by industry

The [abor'requirement bloc of the model has theicritical purpose'ot
-checkino the:consistency’ofdour output projeotions.' The'Labon‘heouirement‘f
conresponding to‘the torecasted Level of‘outpdt is comoared with the
exogenous projeotion of the avaiLabLe Labor force, and the rate of
unemployment is computed. On one hand, we have to make sure our forecasted |
output does not have a labor requ1rement exceed1ng the pr03ected ava1LabLe f

Labor force. On the other hand, the computed unemptoyment rate shouLd in

© 'some uay refLect the currentLy announced government poL1cy.

The Labor requ1rement is forecasted for: 35 sectors that are aggregates
of the 88 sectors of the 1/0 table. Appendix Table 1 gives the titles of
:these 35 sectors. Most Frenoh data on employment appLies only to
;empLoyees;,but»the.seLf-emptoyed’are also included in the Labor'force,

Data on'self—empLoynent ane avajLabLedin the same classification ae the
:data on employees, but exist only for the census years, that is,’every five
}ears. We therefore proceed in'two steps. The Labor requ1rement for
employees only is ftrst computed. The total Labor requvrement 15 then

‘ obtained by multiplying the number of employees by the total Llabor
force/empLoyees ratio specifio for each one of the 35 sectors. For each of
the. 35 sectors; Qe use the number of empLoyees (EMP?) and the-average

‘number of hours worked per week (AHW?) to get an inde* of the total
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number of hours workedj(NHg)

NHE = et ok At . R - [5.13
i R B B o : I

SO thathMﬁg,{the variable to be forecasted, is equal to
Ht/AHwt '

‘ﬁ NHt and AHwt are. forecasted separateLy. There are. at

Least two reasons to forecast employment through those tuo variables rather N

~than d1rectLy.

1. The'tabor‘regulation and the'strong'unionization ot<severaL sectors
make it difficult for businesses‘to adjust their Labor force to
dectihingboutput‘by Laying off. The ‘alternative fs“to reduce the{Length
of the‘ﬁork heek. As‘a result, the estimation of employment through the .
tuo var1abLes g1ves a better fit, ma1nLy in these sectors with

-1nflex1bLe Labor forces.
2. ‘The.evoLution of the number of hours worked per week has two‘;
gdistthctive patterns.' In most sectors,la steady decrease is observed,
start1ng in 1968. But.tn sectors where government enterprises make up a
1arge percentage, the var1abLe drops stepwise: a Large'drop is fotLoued
by stability for 3-4 years. We may want to nntrodoce'fixes ﬁn‘the
forecast1ng program to respect that stop—and-go pattern of some sectors.

A character1st1c exampLe of those patterns is g1ven in TabLe 5.1.

5.1.Foreoast of‘hours worked by productivity equations.

Three types of productivity equations were tested. The first type is

. formulated to illustrate technological change and cyclical variations:
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tnCNtz et ) =a +b x time + ¢ Otnal ’ £5.21
= i i i i i : :

where £lstan&s:for fhe first difference; and Q, is»arwage-weighted index
of 6utput in séctor i. Outpﬁt is available and is.forecasted'in 88
:sectqfs. ‘To aggregate it into 35 secfors, we use as weights the empioyment
in 88 sectors in 1974. The output VariabLe should show that when output
decreéses, émbLofmeht is feduced by a Loﬁer percehtage, so that appafent
Labor pfoduétivity decreaseé. -Conversely, when prgd&ction increases,
Lehployment will be increaséd, but, in the short term, less than
prpporfionaLLy; sd‘apparent Labor.prdductivity increases. Hence, we expect
¢ to bejnegafive. It shoutd‘houever be'éreater thaﬁ -1. The problem with

c‘léss‘than -1. is seen by adding Ln_QT_tb‘both‘sides of [5.2]. That

' gives: .
Ctnenity = At 4+ W+ e tnab - ¢ tn b ;5,31
S N
where
A? = a, + b, x time
3 i

If ¢ <-1., an increase in Q, decreases NH,
We even need to impose further restrictions on c. Let us consider now
3 periods with production @0, @1 and @2, work NHO, NH1, NHZ.

Equation [£5.2] gives -

“tn CNHY ) = Al +cAtna
i
tn (N2 = A%+ c Otna®

G

£
A,
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after a b1t of aLgebra,

lnNH = b +<1+c)ALna -cALna R N5

_Th1s tormulat1on 1LLustrates ‘how Ln Q takes into account the cycl1cal
vivariation-ofﬂoutput, If ¢ is Less than -.5, an increase in production
»‘indqces more4increase in employment in the foLLowihg-yeartthan‘in the
rcurrent;year;,‘Tﬁere may be nothing wrong uitﬁ this'theOretically, but §t

‘becomes in th1s case very hard to adJust the- forecasts to a target

unemployment rate. In: conctus1on, we uant ¢ to be between -.5 and 0. This

- requirement is handled in the regreSS1on routine as follous: Regression

cpefficients are first estimated without constraint;;i if c-hapbens to be
Less than }.S, or positive,lthe difference between the eétimeted,yatue\ef/c
and the boundary (0.,. ;S)‘ie“spread over the various coefffciehts
accord1ng to the partial der1vat1ves of each coefficient w1th respect to c.

Let b be‘the vector of regression coefficients, as estimated with no

constraints:

b=(a b, c)

letd=c=-c" , c* being 0 if ¢ > 0

=.5 if ¢ < =.5.

then the regression coefficient with c set equal to jts desired value c*

would be
Qa
a1 = a-d -
¢
. ‘ db
b = a-=d -

aoc
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. *.
c = C

.

~RésuLtsfafe dispLayed in Appendix Table 11.

The equation type 2 is a variant of type 1. Here the cyclical term is

:‘ihé‘teveL‘Of:output, instead of the change in.outpdt.

ln ('NHY / Q? ) = a, + b, «x time + c, ln Q? 4 £5.53
i i i i F : o :

A third type was tested. An alternate formulation for the trend component

is specified with a one-period lag of NH

tn-C NHT / @ 1

Yy = a + b MY
,1‘ 1 1

| +ecAnet . 5.6

i i 3 i

Results fof’equation types 2 and 3.are dispLayed in‘Appendix Tables 12 and

13. AS usual?uith theée types of equations, the fits are found to be very
good. HOweveb, these equations were estimated én short'timelseries. What

kind‘éf constréints shouL& be imposed on the coefficientS'of eduation types
2‘and-3?‘. | | |

be quation type 2, adding Ln @; to both sides of [5.5] gives

tn CNHE ) =a + b time + (1+c) Lnat
3 1 1 : 1

We thus want ¢ to be greater than -1., but negative. However, according to

" this model, the total variation in the number of hours worked originating

from a change in Qutput'is experienced ih'the'current year. Thus, the

adjustment of the forecasts to hit target unemployment rate does not

“encounter the same problems as with equation type 1, and no further .

restriction needs to be made on c.

Equation type 3 differs from equation type 1 only by the trend term.

 The coefficient ¢ is therefore constrained to be between -.5 and 0., for




the same reasons as in equat1on type 1.

,%ys; '::‘ ‘, These constra1nts are. actuaLLy found to have very L1ttLe effect on the
| ‘ooodness of,the f1t. In Appende Tables 13 and-14.ue compare constrained '
and unconstrained estimates of”equation,type’3.v Equation types 2\and'3
»were found to behave quite similarly. Conversely, equation type 1 shows a

d1st1nct1ve feature. | | B 7

Let us cons1der sector 5, Petroleum Ref1n1ng and Natural Gas. TaBLe
5.2 shows the results of the 3 types of equation. The 1975 recession is
marked by a 12 reduction in the nunber of hours horked; while the output
taLts by. almost 9%« 'The-apparent productivity decreases. Since we measure

'n‘1ts 1nverse, ‘our pLot shous a Jump in 19?5. Equat1on type 1 does not

adjust to th1s change. ConverseLy equat1on types 2.and 3 adJust very ueLL
to‘the recessioh.

Similar resuLts were found for every sector show1ng an abrupt change
in 1974-1975.4 The model cannot forecast a recesswon’such as the one in

'1974—1975. It is however the.very purpose of such a model to estimate the

vv%@u st
g, .

foreseeable consequences of these abrupt changes. We»therefore want to
pick‘an equation specification that fits closely the variations of apparent
productivity-tinked to a recession. We thus discard equation type 1, but |
do not f1nd a clear-cut cr1ter1on to choose between equat1on types 2. and 3.‘
For type 3, houever, 29 out of 35 equat1ons had thexr c coeff1c1ents
constrained, as opposed to 7 out of 35 for equation type 2. we thus

i - decided to use equation type 2.

5.2 Forecast of the work week
For these equat1ons, we. are more concerned about 1dent1fy1ng the

‘trends rather than fitting short term variations linked to the changes inﬂ’

&
&

(s
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KLOMESS1ON FOR . THE FRENCH buouuctlv:rv EGQUATION
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+
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1809,

45

+

39.000
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41, 46,

49,325 47,840 44,375 40,342 40.300 43.067 38.730

’ 4+
45,500

+
52.000

+
5f,500

+
65.000

+
71.500

8L

+
78.000
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.output,-alfhough‘the'veriations of output do have .a determinant influence

“on the variabLe. Ne do so because,‘as we have noticed'above,‘some sectors

present a stop-and—go pattern, illustrated in Table 5 .1, which is quite
hard to model. S1nce we uanted to keep th1ngs simple, we tr1ed to forecast
the general trend of each industry, and decnded to reLy on exogenous
controls to shape some_specific sectors.

The‘fdrm;of the equation is:

n ¢ AHWE - ALPHA. ) = a_ + b time + c ln ¢ A1)  [5.73
‘ R i i i 1 oo

where alphai-is a Lower bound for the predictedeHwi. Table 5.3]

~ shows forecasted values of AHW for a characteristic industry: 15, Electric

Equipment.7»8ector 15 presents a particularly émooth decline, while sector

“ 35fpresents the stop-and-go pattern characteristic of highly unionized

industries.

f5 3 Forecast of the Total Employment

Multiplying the forecasted NH by AHW. vl get a forecast of

the number of employees by industry. We next u5e'the'base year ratio

'E”PRi to get the total employment:

) ' t t - i
emprt = EMP; , SEWPy
i 3
EMP
where
EMP§ = number of employees in industry i, year t.
SEMP} = number of self-employed in industry i, year t.

This method is satisfactory if the number of seLf-empLoyed is smalil’

i is stable.
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This,{s'the case for most industries. However, in the sector Agricultu;e,
,ae»fﬁndlabgﬁt 4 times‘as many seLf—empLoyéd és ehptbyees.  In such case, it
hyi{s ohvigusly shaky to forecast the total employment ‘bY._scéLi‘ng up. the

,forecastedfndﬁber af‘empLoyees; o ' - -

This chapter concludes our discussion of the constant-price model. We

now turn to wage-price model.
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- CHAPTER VI

Description of the Price Model -

6.1 Structure of the price model _ o

"6.2'Computetion of the current-price value added

This‘chapter provides a description ef the price model. .In section 1,

we discuss teelstrucFUre of fhe‘price modet‘and tﬁeh toncentrafe;;in
section 2;:oneﬁts key element: the forecast of the current-price value

' edded_et:tﬁe 1/0 Level. The'eCOndmic content of the price model, that is |
the behavioral equations for the value-added component, will eventually be
'incorpOratediin this element. Th{s chapter eoncLudes our discussion 6f the

model. Lafer).ue witl examine directions for further developments. -

= 6;1'Structufeeof the brice‘modeL
" The price model is based on the identity

. = D+ 7 . s | . ‘.
Pd‘ ‘Pd x D ?f x M + v | o £6.13

where:
P4= rou vector of standard domestic prices

‘Pg= row vector of foreign prices

v = row vector of unit veLue added |
D = I/0 matrix of domestically produced imputs
M = I/0 matrix of imported imputs.

Theebriecipte of the model is to ‘solve £6.11 for P,, knowing all the
‘other elements of the jdentity. For each year of forecast, tﬁe erice model
" is run affer the cohstant-price model. In order to run the price model,
three main pieces of data are needed:

-~ - price.indexes of imported materials
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1= The price 1ndexes of imported materials
2- The. current year M matrix
3- The constant-prnce domest1c output and the labor product1v1ty indexes.

The‘need for 1tems-1 and 2 is apparent from‘1nspect10n of equat1on
£6.11 o

The need for item 3 will be justified in section 6.2. The price
1ndexes of imported materwaLs are exogenous var1abtes to the model, and
:the1r construct1on has been ‘discussed in sect1on 3 of chapter 4, Let us
now concentrate on 1tems 2 and 3.

6.1.1 Construction of the M matrix..

~ We have broken down the A matrix used in -the constant-price model into
"the D endﬁthe M matrices. In each year of forecaSt,'the'D matrix is
obtained by'difference. Two questionsishoutd'then be addressed: how do we
get the base year M matrix and how do we update jt fqr each year of
forecest?, | ’

Many'Edropean‘countries pubtish>input—eutp0t tebles which show for
each ceLt the amount originating from domestic production and the amount
originating from imports, so that the D and M matrices are readiLy

'rnavaiLabLe." Unfortunatety; this is not the case for Frence. Tc construct a
base year M matrii, we essume a constant ratio‘donestic production /

imports, IMPR?, for all the intermediate and finaL»denand'fLows of -

a,roﬁ i:
, | _ . B
mpR® = ' IMPS; ' : £6.21
Q?- + IMPS?
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product 1, aLso evatuated at standard pr1ce. Each row of the M matrix is

’ therefore a fract1on of the correspond1ng row of the A matrix:

'n°-'-;- ROx A% R 6.3
where o

ﬁoh = ns xvns d1agonaL matr1x

= IMPR = 1,ns

i ,

r° =o -, he i

1,3

'Ae.Longjas the M matrix is defined‘ih‘such‘a;way,>to oomp‘ute'Mt
’-“;uouto'be'a,stmoLelmatter.. We would - Just have ‘to compute IMPRt for
_.eath produot i by [6;23,and then Mt by [6.31. The model is houever:built
vto'aCCept avﬁ'matrix whose‘hows uould not be a simpte fraction of the
cohresoohoing rou ih the A-matrix. .The problem with such ao;M matrixv
.happeare whentue‘want to compute ME, The following discussion was
deveLoped by C. ALmon1 | ‘ o -

For every product i, the totaL 1mports forecasted in the reaL side
ajmust be equal to the sum of the 1mported jnputs in the 1ntermed1ate and

. final demandaflous: ‘

‘ - nct ‘ |
mwpst = Y ot at i=1,ns | | L6.4]
- L i=1 2] 1 ‘ t
J—
_where
" net = nca +.nfd
nca = number of columns in the intermediate flows portion of the

tabLe.

nfd = number of final demand components, exbluding exports
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v tab[e.'

nfd = number of final demand components, excluding impoftsA

m?,j = jnput of imported product i per unit of cutput in sector

:j for j < nca; consumption of imported product i per .unit

~of final demand for nca < j £ nct.

.Qj = domestic output of sector j for j £ Nca; total final
' deménd'qomponent'jfnca for nca < j < ncte

This is of course an undetermined system of nsxnct unknown mt .
. ’ . . . ‘ . . v u"‘ '
for ns equations. However, we can easily find particular solutions.
Since, by definition of m® |,
j ‘ ‘ 1,37

: | oo o o ‘ S
‘ m. & = 1IMPS . ’ ' [6.5]
j=1 1,1 1 1

The system of equations [6.4]1 can be rewritten

7 R e

'.nct ‘ t nct
}: mt ) Gt. = IMPS"[ Z m° . ‘QC_’ £6.61
j=1 T2l 34 wps® y=1 43D

so that a particular solution of the system dis:

t _ o . @° vpst
m = m.. __J 1
1 I gt mps®

3. b

0f course, such a solution does not guarantee that the mE j
I'd

' - will stay between 0 and 1. Another solution is proposed, which adjusts the

_ ‘ t

m: .

‘ 1,]

coefficients than the ones already close to 1 (0); while the null

coefficients by increasing (decreasing) more the small (large)

coefficients always stay equal to 0. The solution is -
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mo= My - .83
i . 7% PR :
: ml] + k..l (1 m,'J )
,w'i,th'ki éuch thaf
nct - nct ' 0 , N \
) mtoab o= 2 SRS . ot = st r6.93
j=1 133 i=t\mS, + k. (1-n.3/ !
: ij i ek

The system of eqUations E6.4]vis_reduced to ns equations, ea;h in-1
‘unkndwn; ki; Each‘eduatioﬁ is solved by Newton's méthod. 6n§é’kg
has bgen found for a row, the mg,j are computed by [6.8], using the -
i, We derivévwith thié procecure a M matrix for
veach year of forecast.
Finally, Llet us.consider‘the implications of haQing the conétant-price._
dohestic production,as-an'input into the prfce model. B
§71.2 Simul taneous sothioh’of the constant-price model and of the
price mbdet |
' The-bonsfantfpriﬁé output per industry is used to compdte the
current-price value-added vector, as witl be seen in th§ next section. On
the other hand, the oQtput deflator is an indeperdent variable in‘the PCE,"
import énd‘export equafioné. Tacle 6.1 illustrates this‘mutuaL»
debendency between the'cohstant—price model and the price model.
: ‘This dependency makes it necessary toAset an iteratiye process between
the constant-price model and the price modeL.‘ For a given year, the
solution of the model will now be a vector of.constant~pr§ce oufput and its

corresponding vector of domestic prices. The resolution will take the
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Domestic
Prices

REAL MODEL

AN
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Output

Constant-Price

Labor

Productivity

following steps:

- Wages—-Price
Model

N

™~

Foreign
Prices

-

1- Take a first guess at the domestic prices vector by assuming, for

example, the same change as in the past year.

2- The foreign prices are exbgenousLy specified;

- constant-price model. The result is a vector

solve the

of constant-price output

cbrrespond{ng to the current estimate of the domestic prices, and a

productivity index by industry.

3= At the first iteration, skip this step. Compute:

T = max (q; - Q?)

where: Q% is the current estimate of domestic output in sector i,

- as computed in step 2.

Q? is the previous estimate. of the domestic output in sector

1..'

4= Execute the price modet. The result is a new estimate of the domestic

price vector. At the first iteration, go to. step 2.

5= Toler is a given convergence criterion. If

T > TOLER, go to step 2

é\lo&é/‘
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T < TOLER, go to step 6

6~ A soLufion has been found for this year;‘go-to step”1 to forecast the.‘
féLLéwing years ”
At'this;poiht, we have discussed all the components of identity [6.1]

but one: v, the vector of unit value added. lThis element deserves special

. attention since all the economic content of the price model is incorporated

in the determination of this vector. By definition,

<
"

£6.10]

-—d
_P)=,

where

vt
T

,current-prfce'vaLue added by sectof idin year t. -

9%» unit value added in sector i, year t..

 'The next section discusses the computation qf'fhe vector V.
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'6 2 Computat1on of the current-pr1ce value added

c VaLue added must be computed at two Levels of- sectoraL detawL'
1*The 1nput-output (I/O) LeveL w1th nca sectors

. 2 The value-added accounts (VAC) LeveL w1th nvac sectors.

“In the French modeL, nca = 88, nvac = 35, The real side of‘the_modeL

produces_constant-pr1ce output, qi,Afor each I70"sectobvi.

Houever,ltne‘behevioral equations for the wage.rates, capital'tncomelrates
and_aLL‘the other value-added components work at theAnQac LeyeL. The two

LeveLs have to be combined to get the value-added components forecasted at
the nvac LeveL, and the current-pr1ce ‘value added per unit of output at the'
I/O Level of deta1L. | |

We start our d1scuss1on by cons1der1ng the case where the vaLue added

at the-VAC Level is made of one single component, SO that we canrforecast a

vaLue—added deflator for any VAC Llevel sector by one behav1oraL equat1on.

, Houever, we. cons1der the poss1b1l1ty that each 1/0 sector i can contr1bute

-to more than one VAC sector k. We develop on that example how to compute

vart i, the current-price value added of 1/0 sector i.
.y ! . . . -

Next, we will consider the case where the value added has several

\ components, and we discuss how to construct an aggregate value-added

deftator,from‘the deftatobs computed for each veLue-added component.
FineLLy, we jllustrate this discussion with an example, and mrite‘eLL the
steps of the,computation in matrix notation.
Let us consider a particular VAC sector k, Having jost forecasted
k’ the value-added deflator for VAC sector k, the problem is now
two-fold:
1 to compute the current-price value added of sector k

2 to compute the contribution of each I/0 level sector to the
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cufrent;pfice'Value added of .VAC sector k.

et
= , - nca . S Co ‘
SN 1 ’ ' ' T
: where
oy ‘ S VAR§7= current-price value added of VAC 'sector k,‘year t
i o varﬁ-i =\current-price contribution of I1/0 sector i to the
.value added of VAC sector k
7 | .
out
- nca .
VAR#. = - vas® ;\ dat . £6.121
k i=1 k,i k,i
where B
Vast,1.=.constant-price‘confribution of I/0 sector i to the value
' added of VAC sector k, year t '
dﬁ;i'= deflator for the contribution of 1/0 sector i. or
. ¢ ‘
S nca d: . : ' ,
VARt = 'y vas® | at . O [6.131
k 4 k,i 0 k,i :
i=1 q.
i
i Lhere
= constant-price output of 1/0 sector i in year t

t
vas;
51,

We assume now that the dﬁ i are constant within a VAC sector.
’

o af

base-year value added of I/0 sector i

k.. Since vast i'is zero for all I/0 sectors i not contributing to
I d

gt 3 +he value added of sector k, [6.13] can be written:
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nca q: \ ‘
t 1) 5t ‘ {6.141
k,i o k ' :

"VAR™ .= vas® —- D
k ',%;a Q.
S T
so that all we need in order to compute tbe-cufrent-price vaLue:added of
VAC sector k in Yéér t is Of, the vaLue-added deflator for VAC sgcfor
k and the e*pfessjon in parenthéses. iThis'expression can be cdmputed from
the baseﬁyear value added andrthe constant-price output, obtained from .the
real side. | | |
Bécause we will‘use the expression in pérentheses many times,in the
next pages, we give it a name. we‘define the c¢onstant-price, value-added

weighted output (CONPRIVAWO), CE, for each VAC sector k by:

t hca -] q§
C =Y vas . — £6.151
- k - k,i o ,
i=1 q. ‘
7 1
Once‘we computed VARY, the current-price value added of VAC sector
k, we uaht-to'computerifs breakdown at the I/0 level, the'vérﬁ 1;
By definition of dE..,
s
vart = vast  x af | £6.161

Since we have assumed that the dﬁ 5 were constant within one VAC
’

; : sector k, C6;16] can be written:

var® . = vas® .oXx pt
k"l k,‘ k

- or
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; VARi 'vasE R q? ,
varz o= -~ AN £6.171
Ck. : qi

So that, in order to compute the current-price contribution of I/Q sector i

. to the,vétue'added of VAC sector k, we just need to multiply VAR&-{
4

by the ratio

vas® . ¢ gt
k,i 9
t 1 o
o e

From t6.1S], we see that this ratio is the share of the contribution

of 1/0 sector i to the CONPRIVAWO of VAC sector k.-

Remembering our definition of varﬁ 5 in [6.11], we can compute
.V‘ | . . Y4 .

vart ;e the current-price value added of 1/0 sector i; by
¥ 4 .

We now furn to the second partvof our discussion: how do we compute
‘the aggregate value-added deflator at the VAC level when several behavioral
equations are involved? Let us assume that the value added is broken down

into three components: labor cost, taxes and capital cost. The
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current-price value added will now be the sum of three components:

L-;the.cufrenf-price Labor cost WARt
- the cutreht-brice:taXes‘ Co TAXt
- the4cu:fenf;price'capital cost KARE

dropping the k éubscript for clarity,
vAR® = war® + TAR® + Kkar® - - [7.181

" From tﬁe behavioral equations,‘ue know for each sector k

- put = Lébob cost index in year t
= bTY = tax cost index in year t
- DKt = capita(»cost index {n year t,we.can therefore rewrite [7.18] as
var® = wast x oWt o+ Tast x o1t 4 kas® x ok® €7.193
where: . |
NASf§=»constant-priceltabok cost
TASt;é;q§nstant—price tax cost
KASt = constant-price capital cost

How do we compute these three elements? Let us consider wast

e S - |
wast = MRS, yast | o  [6.201

vast

The ratio WASt / VASt is a coefficient similar to the irput-output -
'coéfficiehts“ﬁn the intermediate portion of the table. We could
~ conceiveably make it evolve to take into account substitutions between

“factorsldf production. However, we will at present keep it constant at its

base year value. Therefore, [6.201 becomes:
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C L yae® ) o
wast = MAS ., yast [6.211 |
" vas®
s%milarly, L
L
Tast = TAS_ , vast
o vas®
. o >‘. ' ) . v ! N : .
kast = KAS_ . wast - - -
’ (o]

- VAS

, ‘ButhASt,‘thé,constant-price‘vaLueAadded of VAC sector k, is nothing

_ but‘ourJCONPRIVAwO, indeed:

‘f‘ nca
VAS ™ - = vas

on
™
<
o
n
-4

u
o

~To EomputévaRf, TARY, KARt; the current-brice‘vélue-aéded
~‘components’of VAC sector k, we_thereforé have: »
" ‘ 1 to oBtéin frém behavioral equations DOWt, DTt and DKt, the
- | price indexes of the various components.

2 to compute the base year ratios

; e
PR R S L

3
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VAS

3 to compute. the CONPRIVAWO, c§

-4 to compute the current-pr1ce value of each component bye,

e uae®

wARt = ¥AS ¢t o owt
o k-
© VAS
.ot _ TAS® t t
TaRt = 1f cox bu
Loovas T

t . _ KAs® t t : ‘ ' '

KAR™ = "x €C° x DW , E?,ZZ]
vas® k -

S to add the:three components to ootain the corrent-price value adoed of
sector k. « ‘ '
We can then use the procedure descr1bed in the first part of ‘the
E sect1on to aLLocate VARE between the 1/0 LeveL sectors.

' Let us nou implement theaprocedure step~by=-step with an'exampLe; As a
first step toward computer implementation, we will describe the\procedure
in'matrix notatﬁon, denotino by 7 the nxn diegonaL matrix mede out of the
ax1 vector r, and by 1 a vector made of 1's.

In tnis*exampte, we consider the general case where the 1/0 sectors
- can dray upon several VAC Level sectors, and wnere severaL behayiorat
equations are used to‘forecast’the current price vaLoe'added at the VAC
tevel. _Tmoisteps are invoLved: |
1 computation of the current-price value-added at the VACALeveL.

7 update of the bridge table from the VAC to the 1/0 level, and computation
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“of the current-price value added at the 1/0 level.
Let us first consider the base-year bridge>table VO, Each eLementA
Vasg‘j_is the I/0 sector i contribution to the base=-year valde

édded‘of VAC sector k. Table 6.2 presents a VO matrix.

- Table 6.2 VPvmatrix: base-year bridge table of value added between the

VAC and the 1/0 Level

" 741)0 Level o
| 1 2 3 4 s & Total
VLA 1.] 100 200 80 | B 40 420
Csectors 2 | 10 150 W 360
B 20 150 4w 210
Total - | 100 200 250 170 150 120

Each total is aCtUalLy the sum of three components: Llabor income; capital

income ‘and indirect taxes. The value-added tax has been taken away, so

indirect taxes are mainLy wage and property taxes. Table 6.3 shows the

base-year'yalues of these components.

. Table 6,3'G°‘matrix: value~added componentsrat’the:VAC level, base year

‘VArsectdfﬁ 1 1 | 2 3
Labor | 29 252 70
Ccapital - 126 712 70
. Taxes 0 % . 70
Total 420 360 210

Thé~elemenffGE ¢ of matrix Gt shows the year t contribution of
! ’
component i to the value added of VAC sector k

it shows WARS, TARE and KARL of [6.22]. We next
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‘convert the elements of matrix Gt into coefficients hg,k’

, S L L .23
ik - dak k : ‘
: © uacO ' ' ' '

2 ht  =NAST, ot | [6.24]
: o C ‘ _

ks

‘TabLe<6.4'MatrixAH in base year

| " sector i 1 ' 2 3

‘; Labor . | .7 7 .33
‘capital . | .3 . .2 .33

Cqaxes | w0 a0 .33

CTotal - | 1.0 1.0 1.0

" The base year coefficients aré the ratios WASO / VAS?, etco.. oOf
equation tQ;ZZJ; The behavioral equations forecast Dwt, DTt and
pkt. In other woﬁds,-they‘forecast indexes of the h};k ‘

coefficients. Let us assume that from the behavioral equations we lLearn

Ry
o
T

that between year 0 and year 1 the growth ratios for each h§ K will
be as shown in Table 6.5.

‘Table 6.5'Mafrix-D: growth- ratios of h§ K between the base year

,
andlyear 1
- Sector 1 2 3
. i Labor 1.2 1.1 1.15
| capital |  1.0s  1.00  1.10
Taxes | 1.06 1.06 - 1.06
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The hg k are therefore:
L o .

TabLe 6.6 H matrix in year 1

sector 1 2 3

Labor | .8 77 .3833

capital. - |.31 21 et .
Taxes . |.0 106 . .3533

Sé'that H1 =HO . D, uhere‘; '§tands for dot prgduct.
s To‘cbmpuie;fhéjﬁurrent‘valueiof each valﬁe-addéd componeht‘§n.year i, we 1
néed:io muLtipLy, accgrdfng to equatioﬁ [6.223,'each column of H’Aby
the»correspondgﬁg CONPRIVAWO. The constant-pricé output at the I/0 level"
‘ hés been .computed in the réal‘éide of the model. Table 6.7 shows thé , ’
growth ratios and constant-price values of‘output«in'year 0 and 1;'
Table 6.7 I/O.leveL constant-price output, base year énd year

Ild sectors

1 2 03 4 5 6

Base year | 1000 - 1500 500 300 400 200
Year1 . |1s00  1eso.  so0 - 390 600 240
Growth ratios | 1.5 1.4 1.0 1.3 1.5 1.2

To obtain the CONPRIVAWO's for year 1, we multiply each column of the vo
) matrix (Table6.2) by the corresponding growth ratio and sum over
input-output industries, according to equation [6.15]. Results are shown in

Table 6.8,
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.Tébte'6.8 CONPRIVAWO's for year 1: V! matrix

1/0 Level
12 R s 6 Total
VAo 11150 220 80 | - 48 498
sectors 2 , 170 195 T 48 413
3. | 26 225 48 299

If we denote the column vector of CONPRIVAWO's ct

C1 = ‘V1 x 1t
= V0 x P ox 1 . [6.25]

Where 71 denotes the nca x nca diagonal matrix of constant-price output

- -growth ratios from year 0 to year 1.
Where noﬁ;haye all the eLeménts fo compute thé current;price vaLﬁe{added of
~any VACiéector., First,‘theiG matrix for year j, G1, is computed by
multiplying fhé h},k coefficients from Table 6.6 by thé
CONPRIVANQ'S for year 1.

Table 6.9'Mafrix 61: current-price value of the value-added

2 coﬁponents,
‘ VA sectors 7 1 7 2 3-
‘Labor .84 x 498 = 418 . .77 x 413 = 318 3833 x 299 = 114
Capital I 154 . 86.5 109.5
"L Taxes | o 3.5« 1055
: Total | s;2 448 ',4 39

8 = K x € -  [6.26]




102.

The cufrent—brice vaLueJaddediaf the VAC level for year 1 is obtainéd by -
- summing each cdlumn:of‘G?.n
1 1

“VA' ="E51!f.x G i

' =6 ox 1 S [6.271
where VA1;is;the nvéq x'1 vector of‘éufréﬁf-priée value a&ded‘at the

VAC Level. | |

‘ Thé‘Lastvstép is,to aLLocaté the‘valﬁe added,‘comﬁfed for the VAC Sectofs,
‘améng:thgfncgvi/b‘séctors. Héiéttocate them accofd{né‘to thé cohffibgtionl
 of\each'I/Q‘séctor1to the CONPRIVANO fotﬁé current'year. 'fequation

L tearn. | L | |

#fh{s EontFibutionjis coﬁpufed from Table 6.?. The resutt:is the matrix -

's?, shown in Table 6.10.

, a; !
st o=y 1, ¢
k,i k,i o k
a.
: s11‘=< L 6“{3'1 x VO x"?'.1 - I ‘ [6.281]
13TabLe:6;1O'Matfix s
- | o ‘170 Sectors
| 12 30 4 5 6  Total
Va1 | 3012 L4418 L1606 .00 .0 L0964 1.
Sectors 2 | .0 0 4116 4722 .0 1162 1.
3 o .0 .0 .0870  .7525  .1605 1.

To get the current-value contribution'of'VAC,sector k to the‘yaLue added of
1/0 sector i, wé multiply each share by the corresponding current-price

‘ value added-at‘the VAC level. Summing over the VAC sectors, we get the

.
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current-prfde.value added pérfIIO sector in year 1,,as~shoun‘in Table 6.11.

‘Table 6.11 Matrix V1: bridge table between the value added at the VAC

" level and at the I/0 level in year 1.
1/0 -Sectors

1 2 3 4 5 6 Total

VA1 | 172.49 253.01 31.47 0 .0 55.23 . 572.70
Sectors. - 2 .0 . .0 18.60 211.78 .0 52.13  448.51
3 | .0 0 .0 - 28.69 248.23  52.96 329.88
Total | 172.49 253.57 286.57 240.47 248.23  160.32
1 A~ 1 1

x 1 - ‘ . [6.29]

<
1)
n
<

fvwherefva1,é.nca x 1 vector of current-price value added at the 1/0

Level in year 1.

‘Let us summarize the steps to compute va1, the current-price value
~ added by I/0 sector.

" First, VA1, current-price value added by VAC sector is computed by

val = ¢l x 1
= H1 X Gﬂ x 1
= H° .AD“x 6“ x 1 o £6.301
where
HC = base4year matrix of value-added components per unit.of

. CONPRIVAWO

D = matrix of growth ratios of the vaLue—addéd component prices
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between ;ear 0 and 1
! =_d%a§onat matrix of CONPRIVAWO's in year 1.
Negt; theﬂcurren;-price'vatne added compnted at the VAC level is
- allocated among the nca I/0 sectors to obtain val, the nca x 1 vectpf

' of currenf-pfice value added at the 1/0 level.

va1 7=’.E16;1 X 51 I x 1 o h [6.311
s1 = [C1 -1 o Al

] x V7 ox " - [6.32]
- where | ‘ 7
V°' base-year bridge tabLe betueen the value added at the VAC

level and the 1/0 LeveL

'12‘ .
f

growth rat1os of constant-pr1ce output at the I/O Llevel.

o

CONPRIVAWO's -in year 1.

1 C. Almon, The INFORUM-IIASA International sttem of _Input-Output_Models,

paper presented at the Seventh Internat1onaL Conference on Input=-Qutput

Techniques, Innsbruck Austr1a, 1979.
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CHAPTER VII

‘Forecast 1980 - 1985

' 7.1 Reference forecast
"~ 7.2 Alternate forecast

The average annual growth rate of the GNP was 3.5% in 1979. It was

) evén higher in the second ha(f, but this‘high Llevel was apparently only due

to expettétions of sharp price increases in 1980. Contrasting with 1979,

our forecast predicts a sharp downturn in economic activity for 1980,
followed by sLuggiéh years thrbugh 1985. Under the assumption that no tax
cut will be graﬁted to increase aggregate demand, uneﬁployment-is found to
reach a post World War II record of 10.37 % by 1985, while the GNP éroufh
rate is down to 1.28 %. | | »

This chapter comments on‘the forécasts to 1985 obtaingd with the
ﬁodel.‘-fhé;cbnstant-price‘modeL was used alone, exogeﬁéus.domestic prices
and of Coursé exogenous foréign prices being fed iﬁto the model.

A reference forecast is presented in section 1. At this point, since the

‘model does not‘incorporate a feedback through a uage.énd income side, our

results are quite dependent ubon the -.exogenous assumptions. We therefore
start by giving a detailed account of the assumptions for the reference
forecast. In section 2, we present alternate assumptions and the

corresponding forecasts.

7.1 Reference forecast
7.1.1 Assumptions for the reference forecast

This section would not have been very well grounded without the help

of the G.A.M.A.1; and of their macro model of the French economy,
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MOGLI. This is a short»to midfterm‘dYnamic modet;1 it broduces,forecasts'
,‘sf Outputﬁin:10.sectofs, and has a comprehessive wage and in¢omélside. Ths
\ résdtts qf'this model'were perfectly fitted for use as ihputs into our I/0

model. wé aré now goin§ té discuss ihvdetail the assumptions made, along

-with- the results we have borroued from the model MOGLI.

.For the 1980-85 per1od, ‘the main results of the modeL MOGLI are

d1spLayed in table 7.1.

TabLe 7 1 Aggregate results from MOGLI, March 1980 forecast.

1978 -1979. 1980 1981 1982 1983 1984 1985

Labor Force +114 +214 +174  +204 +186 +192 +21 +113
(level, 1000) ' , o
Product Sh1pments(/) +3. 17 +3 45 +1.65 +2 24 +1.17 +1.74 +1.68 +0.78

Imports (%) 5,77 +8.78 45.10 +6.50 +5.45 +5.17 +2.66 +3.27
P.C.E. (g)l C 0 43.84 4281 #1464 +1.86 +1.20 +1.34 +1.41 + .39
Bus. Invest. (%) +2.78  +3.60 +3.62 +1.33 -1.25 + .35 - .93 +1.88
Exports (%) . 45.72 +8.39 +4.97 47.29 +7.45 45.87 +3.66  +3.02
£ Ch. in Inv. <229 +5826 -2067 +3141 +2969 +2680 +3619  -19

. (millions of FF) .~ C o
- Disp. Inc. / cap.(%) +4.59 +1.91 +2.20 +3.167 +2.18 +2.25 +2.17 +1.5S

Prod. Prices (%) +10.03 +9.41 +9.04 +8.78 +6.72 +7.09 +7.00 +7.35
CCPT (X 49.11 #1051 #11.12 #8.92 47.51 +7.62 +7.65 +7.86
Export Prices (%) +6.90 +7.99 +10.04 +8.14 +5.14 +6.67 +4.18 +5.65

Import Prices (%)  +1.94 “+8.62 +16.22 +5.67. +5.85 +6.88 +5.28 +6.16

| Unemployment +95 +180 +215 +181 +147 +185 +2146  +113
(LeveL, 1000) 4 ‘
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‘Let us comment oﬁ thisAforééast.‘A
‘Ifbisposébte indome per-capifa. ' : o -,
ga i  Veryimodest groﬁth is expected. Such a low increase will Eefdue to
 ;‘ the'conjuﬁctidn of-three factors : |
1= A fall in total employnent in 1980.
| 2 ;‘A‘fﬁfthef increase iﬁ socijal secﬁrity té#es paid_bf hougehdlds; The
increasing déficit of thé Social Security‘AdministEation makes this
vhypothéticat increase quite Likely,'but because of'the:presidential
eLectiqns in-1981, the measure is'believed’to be postponed until 1982.
-3 = The gaVings/income,ratio was found to be at a low Level in 1979 and is
Lfkeiy.fo increase, chsidehing tHe soaring unemployment. -
11 Go&ernmént expenditures.'
The fncrease in government expenditures comes mainly from an increase
iin.defensévépendihg. |
111 Investmenté;ﬂ

Fixed business_investment. The moderate growth of fixed business

inVestments inl19?9‘is forecasted to continue in 1980. Starting in
1981, the expectation of a decrease in domest{c market demand, the high
Level interest rafes and- forecasted stoudown_of'ihyestments by the
stéte-ouned corporationé in telecommunications and transportﬁtion
~ services should lead to a new recession of fixed business investments.
‘Eizgg;igygggm_nﬁ;gx_ng§§thg§;fStarting in 1980 a slow dechne is

- V - forecasted, due to the slowdown of disposable income, high interest

rates and high prices for land and new construction.

Fixed_government_investment. A large budget deficit allows moderate growth.
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IV EXPORTS
: Exports have ‘been the dr1v1ng force of the economy dur1ng the Last two

) years. In 1980 and” 81, a Lower growth rate is- forecasted, which stays,

'however, above the grouth rate of foreign demand. This w1LL be due to tuo

o reasons s

'1 - French export pr1ces grow slower than both product1on pr1ces and
’fore1gn pr1ces converted into French francs. We~1ndeed can remember
’from chapter 2 that exports do not 1ncLude VAT and very often carry a
trade marg1n substantially Lower that the standard marg1n. For these
reasons, export pr1ces should stay under the fore1gn pr1ces of

»:compet1ng exports 1n sp1te of the relat1ve strength of the French
7ifranc. Table 7.2 1LLustrates th1s po1nt and shous the relative pr1ces
das they are seen in the 1980 - 1985 per1od.

2 - The sLuggishness of the domest1c market creates an exportabLe surpLus.

Table 7.2 .PrOJect1on of ReLat1ve Prices, 1978 -.1985.

- a1 - . ' | | - StandardAPrice Index
| | | | ForeigngPrice of.
competing Exportsu
Import Prices

'Export Prices

1976 o 1985 .
V IMPORTS

The ma1n assumpt1ons concern imported oil. It is assumed that;

cons1der1ng the stcw growth rate of output, the tax 1ncent1ves to conserve

‘energy and the development of nuclear power plants, the volume of 1mported,




109

!

oil uiLLldeérease"slowly,,startjng in 1981. This assumption makes

necessarylthe only coefficient change we perform in the input-output

‘matrix. Th1s coefficient change is d1scussed in the next sect1on.

VII COEFFICIENT CHANGES IN THE A MATRIX.

Changes in the A matrix were performed to take 1nto account the

' above-ment1oned factors. We wanted to take into account, even in a

simplfstic way:
= Energy conservation and substitution oil/electricity in the industry
- DeveLopment of nuclear programs, resulting in a decrease in the oil 1nput

in electric utilities, and the conversion of some power pLants from o1L

- to coal.

'Sihcé:nd‘daté were readily avaiLéble for use in estimating the -
coefficienthﬁanges; we took a quick look at the Inforum US model and
computed three indexes from the refebence forééast over the period
1976-1985. The indexes are Listed in Table 7.3.

Téble 7.3 . Energy Consumption / Output Indexes from the
. Inforum Model of the US Ecqnomy'

fIndex'of'ihtermediate

use of energy per unit of 1976 | 1986 | 1985
output o .
Electricity 1 1. 1.01 1.02
oit - : Y 95 .84
Electricity + 0il | IEP .99 s

The third_index indicates the energy conservation trend, and the first
two illustrate the substitution of electricity for oil. Without natural

gas or coal, the picture is of course not complete, but it still gives an

~idea of how extended the changes can be. We used the indexes as follows:

we marked up all the coefficients in row 9, Electric Utilities, and in row
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8, Petroleum Refining, by the indexes 1 and 2 of Table 7.3. 1In 1981, the
:constant-.coeffici'ent‘ reference forecast for the intermediate sales of

petroleum products was 73961. These coe.fficient changes reduced the sales '

‘by 11718. The increasing output of the nuclear power p'l.ahts will reduce

substantially the oil input jnto the Electric Utilities column. It is

- believéd that the oil input will be reduced by 35 % by 1985 with respect to
“the Llevel it would have had if the 1976 consumption pattern had been kept.

The conversion to coal-fired power plants would account for 15% and the

deveLop‘mént of nuclear pouef‘plan-ts'fo'r the remaining 20%. The coefficient

Aichangés induced a cut of 13733 in the output of the Petroleum Refining

seétor i,n 1985, inducing a decrease of 7528, or 4.78% in crude oil imports’

relative to the constant-coeffi cient forecast.

" 'VI PRICES

In 1979 the consumer price index gre»w'm.S%._ The oil bill accounted

for 1% of the increase, but the price decontrol was the major factor. 1In

1980, inflation is still on the two digit scale, mainly because of the

price of energy, rent and services. In 1981 and 1982, the expected

. slowdown is mainly a consequence of a favorable hypothesis concerning oil

and industrial raw material prices.
This set of assumptions leads to the reference forecast that we review

in the next section.

- 7.1.2 Reference forecast

The reference forecast was run over the period 1976-1985. TabLe’?.a
shows the main results. Detailed forecasts at the input-output level caﬁ
be found in Appendix Table 15. : |

The salient charactefi.stic of this forecast is the steady gréwth of

unemployment, which results from the combination of twoc factors. On the
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Table 7.4 Reference Forecast
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éupplyvsidé,‘the Labor fprce,increaseé'steadily by‘about.ZOD,ODO workers

per year. In this relatively high figufe,Aue find the tail end of the

‘post-war baby boom and an' increasing number of women. On the demand side,

steady labor productivity increases and the recession in 1980, plus
sluggish growth through the early 80's make the demand for Labor fall short

to match the supply, as can be seen in Table 7.5.

-'Table”?.S‘~Labqr Force and‘EmpLoymeht Forecast, 1980 - 1985, in 1000

1978 1979 1980 1981 1982 1983 1984 1985

Labor Force . 22583 22798 22975 23180 23368 23561 23779 23892
Change: ~  #137  +215  +177 4205  +188 _ +198  +218  +113
Total Empl. 21404 21450 21416 21433 21484 21538 21542 21495

' Change - +42 +Hhe =34 +17 +51 +54 +h =47
Unemployment ~ 1179 1348 1559 1747 = 1884 2023 . 2237 2397

Change 495 +169  +211 +188 +137 . +139 +214  +160
These aggregate figures hide, however, sectoral differences. The growth of

employment in the service industries, where productivity gains are low, is

" not sufficient to balance the decrease in employment in the other sectors.
’ Construction, a traditionally labor-intensive industry, has particularly

' rapid_Labor productivity gains, resulting in a sharp decrease in

employment. .

Turning our attention to GNP, we find France to be affected relatively

_Little by the 1980 recession, having perhaps never recovered from the one

in 1975.. The economy is settling into a lLow growth path and the forecast -
to 1985 shows no tendency to depart from that path.

. Let us now comment on the sectoral forecasts displayed fn Appendix

Table 15. Looking at the output forecasts, it is no surprise to find
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sector 12, Iron Ore Mining, facing a sharp decline. It corresponds to the
‘progressive discontinuation of ore extraction in the old mines of Lorraine.
Since the domestic demand is found to be very stable over the early

vv80's, 1t is LargeLy fore1gn trade that will determine the fate of the

._{var1ous sectors of ‘the economy. Some sectors are found to have a dramatic

1ncrease 1n 1mports, and a corresponding reduct1on 1n their domestic
output. Other sectors, much less numerous, enJoy sharp grouth, Largely
supported byxboom1ng exports.

‘ Typicatvof the first_category are some sectors of the electronic and .
textile industries. Some relevant figures from the forecast ere displayed_
. in Table 7.6.  Imports supplylan increasing share of domestic demand.
Output decreeses'but exports increase. The industry faces strong
Vcompet1t1on on the domestic market and reschedules its product1on to
compensate by exports for the Lost share of the domest1c market. The
knitting 1ndustry offers a perfect example of.th1s strategy. |

At the other extreme is sector 30, drdnance and Ammunitions. °'As can
be seen in Table 7.7, exports are the driving force of this sector. The-
same can be said of sector 35, Household Equipment, although the exports
: forecast may‘look overoptimistic. Our essumptions also include stabLes
business investments. As a result, sectors suoh as 27, Machine Tools, and‘
28, Non-eLectrioaL Industtial’Maohinery, stagnate4throughout the.uhoLe
»forecaSt; even more so.as foreign competition becomeslmore fierce. Sector
- 29, Construction Equipment, is forecasted to have a higher rate of.growth,r
~ due as usual to increasing exports. A more sophisticated model might have .
yielded an even more opt1m1st1c forecast. From Table 7.4 we find the

construction industry to have strong labor productivity gains. Such gains

are likely to correspond to a substitution of capital for labor, and should
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,Tabte 7.6 Forecast for Selected Sectors 1980 - 1985

Sector 33. Electfonic Equipment

1976 1980 1985

G Exports 8359 11604 14267
% - Imports A' | s 15063 31070
O output 27388 27620 - 18229
Domestic Demand | 35433 42683 49299

i  Exports / Output 30 %2 .78
J Imports / Demand 2 .35 .63

Sector 53 Knitting

1976 1980, 1985

Exports 2298 - 2648 3442

- Imports 3162 3970 | 8961

. Coutput 9662 9503 6630
g Domestic Demand | 12824 13473 15591
jug'v Exports / Output .23 SRS L A
; ~Imports / Demand 1 .2 29 .57

D gran

be taken into account by indreasing the share of the Conﬁtruction Equibment
row in the'invéstment‘flowvmatrix. This would of course have fesuLted in a
higher forecast for domestic demand.

In concLusfoh, tuo.features characterize this reference forecast: the
steady growth of unemployment and the stagnat{oﬁ or de;Line of most
industrial sectbrs. DecL{ning,sectors were unable to substitute exports
for the reduction of their market share by foreign competition or the

. sluggishness of the domestic market. This forecast impLies'a sLou growth

of tax income. Implicit in our projection of the disposable income was the
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Table 7.7 Forecast forsséctor 30: Ordnance

| 1976 - 1980 1985
Exports 3795 7429 14810
Ioports | 46 1066 . 1601
Coutput 8824 12326 - 20784
Pomestic Demand 5475 5963 7575
- Exports / Oﬁtput .43 C <60 .71
Inports / Demand 08 a7 -

assdmption“that thé-gévernment uouLd«keep enforcing a strict policy aiming
at a balanced budgét. However, in view of the results of the reference
fofecast, one may think that su;h;policy will be eased to allow for
stronger’gréuth of the disposable income .per capita in thérearly 80's. Our

variant explores this alternate assumption.

7.2 Variant _

| At tﬁe eﬁd of.19?8,‘meésures were imﬁlemeﬁted tb"réduce the deficit.bf
theVSQciét sécurity Administration. The main point was an increase of
the social‘security payments by individuals. The impact of these measures
 was evaluated as follows by the GAMA: |

- .4 % in domestic output in 1979
~1.77% din domgstic output, cumulated effect to 1981
= .65% in domestic consumption in<i979 |
-1.58% in domestic consumption, cumulated effect to 1981.
In the Variant, we assume that no further steps will be taken by the

.government to baLénce the Social Security Administrafion budget. The above

figures were used to derive the corresponding new projection of disposable

income. In tﬁe variant, dispdsable income per capita will be .65% higher
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than in the reference forecast in 1981, 1.9% higher in 1983. This change
" should éLso encéurage investmenté.' The GAMA_eQaLuated that the 1979
reasures induced a .49% drop in business investment in 1979, and‘a.
fcﬁmu[ated drop 6fﬂ,692‘in‘the foLdeing yeaf. Table 7.8 summarizes tﬁé
‘changes in assumétions relative to the reference forecast. Summary results
are d{splayed‘in Table 7.9. The results at the I/0 Level can be found in
Appendix Table 16.
Table 7.8‘Alfernate Forecastﬁ Changes in'qssumptions relative t0~the
| - Reference Forecast (%)

"]1976" 1980 1981 1982 1983 1984 1985

Cdisp. Ince | 0. 0. 465 1.3 41,9 +2.6  +3.2

Investment | 0. 0. +.70 +.70 +.70 +.70  +.70

The difference in employment betueen.tﬁe reference forecast and the variant
is found to be almost 200,000 units. Such a decrease corresponds to a
stabiliiation qf tﬁe»unemployment‘rate. ‘This is, however, Likety to be an
 ‘6Jgrest{matedlihpact,.for a‘coupgg.of reasons:

-The model fai(s td take into account such effects as the price increéée
resulting from higher wages and a targer>budget deficit. This>pricé
increase would have two adverse effects on GNP and employment: on one
hand it would decrease exports and increase imports due to the change in
relative prices, and on the other it would reduce real dispoéabte income
‘and therefore private consumbt{on. |

QThé:modeL does not. relate productiv%ty'gains to investments. Hoﬁever,~it
is Llikely that part of the investhent inducgd by a tax cut will be

devoted to the pufchase of Labor-saving equipment, which will partly

override the unemployment decrease, at least in the short term..
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.This sketchy variant under(ines, however, that the-budget deficit and
the policy imp(emented to reduce it should be a major iss&e infLueneing} - L ' '
French ecdnomic‘grouth in the early 80'5. This variant also suggests
needed add1t1ons to the model in order to get a more reaL1st1c p1cture of
the economy._ As a matter of conclus1on, we will present 1n the next

echapter some d1rect1ons for further work on. the model.

1 Groupe d'Analyse Macroéconomique Appliquée, Université de Paris=X,

Nanterre, France.
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Chapter VIII

Further Developments of the Model

8.1 Developments of the constant-price model
8.2 Developments of the wage-price model
We will first consider imprdvements to be made to the real side model,

then discuss more thoroughly an aspect of the price model.

8.1 Developments of the constant-price model

The running of the real side has revealed several shortcomings of the
model. Behavioral equations for changes in inventories and investments are
of course needed. They will cut down the lengthy list of assumptions we
had to make-and will add to the model some dynamic of its own. Also, a
full-scale investment flow matrix should be used to convert the investment '
forecasted by industry into demand for investment goods at the I1/0 Level.
To take advantage of the time series of input-output tables from 5970 to
1978, coefficient changes should be estimated for the main inputs: energy
and raw materials. The labor productivity should somehow be related to
investment, since we have seen that a sizeable part of investment spending
is devoted to labor=-saving equipment. Finally, the equations forecasting
the length of the work week, which only include a fime trend, should be

given some economic content.

8.2 Developments to the wage-price model
Much work is obviously needed here, since the price model is for now
- an empty framework, totally deprived of economic content. We do not intend

to present a full discussion of the behavioral equations to include in it,

but will rather concentrate on a single point: the forecast of the labor
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cost. In the first part, we consider the computation of the wage rate.
This section draws extensively from Professor Raymond Courbis’ work1.
The forecast of the other labor cost components is then presented.

Forecast_of_ the_wage_indexes_by_industry

o

With respect to the wage level, one can distinguish two groups of
industries?:

A first group includes such industries as textiles, clothing, wood
products and construction. Such industries are characterized by abundant,
rather unskilled manpower. Wages are below average and unionization light.
We expect the job market situation to have a short-term influence on the
wage level in §uch industries.

A second group includes heavily concentrated industries. Wages are
higher than average, the work force is skilled and rather stable,
unionization is high. The job market is expected to have Little short-term
influence on wages in this group. Steel products, glass and chemical
manufacturing belong to this group.

0f course, this classification is only valid for short-term effects.
In the mid-term, wages in a particular sector are dependent upon wages in
the other sectors. J.SyLvestFe3 studied the 'wage cycles' and showed
that the long-term structure of interindustry relative wages is stable.
Within a wage cycle, after a rapid growth of wages and widening of the
range of wages, low-wage industries tend to make up for the difference
while high-wage industries silow down the growth of their wage rates. The
unenployment rate therefore influences the wage rate in both groups:
directly in group 1 (unemployment => wages), indirectly in group 2

(unemployment -> wages in group 1 => average wage —-> wages in group 2).

What variable should be used as a measure of the job market situation?
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In his study, Sylvestre used:
U = 2 =0 | [8.13
N

where

D = number of registered unemployed

0 = job vacancies

N = Labor force

According to Keynes, the relationship between the wage Level and the
rate of unemployment is non-Linear in the vicinity of full employment.
Phillips! empiricat'work suggested that this relationship was non-linear at
any point. Courbis reproduced Sylvestre's study using a non=lLinear

unemploymemt variable:

d =2 = 0 £8.21
0

With the variable d, the job market is still found to be a short-term
significant variable only in some industies. However the classification
happens to be different from Sylvestre's: namely, such industries as glass
and machine tool manufacturing are now found to belong to the first'group,
where the influence of the job market situation is a significant variable.
The variable d is not readily available from the real side of the model.

From the employment bloc of the mcdel, we know:

u = _EMPT ‘ £8.31
N
where
EMPT = total employment

N Labor force

We do not know D or 0. Salais4 showed that there is a very good
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fit between D and U:

) = a + b U [8.4]
t t

If we assume that the job vacancies, 0, and the unemployment rate, U, are

negatively correlated:

0 = ¢ + e U e <0
t t

then

D -0 a - ¢ +bb-e)Uu [8.51
0 c + e U

so that d is estimated as a non-linear function of U. Courbis uses d as
the unemployment variable in Phillips type egquations.
Computation of the Labor cost

From Chapter 6, section 2, we remember that the Labor cost is computed
by multiplying the labor cost index by the current year CONPRIVAWO. In
this section we describe how a Labor cost indéx by industry could be
computed.

The Llabor cost is made up of two components: the labor cost of wage
earners and the one of non-wage earners. The first component is by large
the most important. The labor cost of wage earners can be forecasted in
three steps, following the method used by the INSEE in its annual survey of
labor costs.?

1. Estimation of hourly cost of workers paid by the hour and estimation of
monthly cost of worker paid by the month

2. Adjustment of the hourly cost for change in the length of the work week

3. Computation of an index of labor éost of wage earners by weighting the

two costs.

The next two steps then lead to the aggregate labor cost index:
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4. Computation of the lLabor cost index of non-wage earners and aggregation
of the two indexes
S. Adjustment of the aggregate labor cost index for productivity gains.

Let us comment on step 1:

To compute the hourly cost of workerg paid by the hour, we must first
estimate an index of the wage rate, then incorporate supplements and the
employer's contribution to social security. We use for the wage rate the
index of hourly wage rates for workers 18 and above. Supplements include
exceptional bonuses and paid holidays.

Exceptional bonuses were 5% of the basic wage rate in 1972 and 1977;
tacking more information, they can be assumed to keep this proportion over
time.

Paid holiday payments were 13% of the basic wage in 1977. Since the
work week gets shorter, these payments are spread over fewer working hours.
This ratio should therefore be adjusted for changes in the work week.

The employer's contribution for social security makes up 75% of the
other labor costs. They could be forecasted all together as a simple
function of the basic wage.

This description was intended to illustrate how behavioral equations
for value-added components would fit into the price model framework. This
framework is indeed general enough to éccomodate many specific cases. As
we mentioned in beginning this study, the SLIMFORP program is intended to
serve as a starting point for associated institutes constructing models of
their own economies. The present study has developed two features that
make the system fit a variety of cases:

= In the real side, the method of accounting for the trade margins can be

used to derive a homogeneous table from any table in producer prices,
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using exclusively information found in the table itself.

In the price model, by allowing the value added at the I/0 lLevel to draw
from various value-added account categories, we have built into the model
a way to deal with accounting differences between the two
classifications. In the French and the US case, and certainly in many
others, the I/0 accounts are in a product base, while the value-added
accounts are in an industry base. The structure of the price model
enables one to carry all the value-added computations in the original
classification, so that forecasts are directly comparable to published
historical data. Then the necessary reallocations are made in order to
get the value added by I/0 sector on a product base.

In April 1980, this model was transfered to the GAMA, in Paris, who

will undertake further development of the model.
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1 Raymond Courbis, Compétitivité et Croissance_en_Economie_Concurrencee,

Dunod, 1975, Chapter 3, 'Détermination des Salaires’.

2 J. Sylvestre, La_Dynamigue_des_Salaires_Nominaux_en_france. Etude

ectorielle, Revue Economique Vol. XXII, no. 3, 1971.

3 J; SyLvestre, ibid.

4 Salais, Mesure_de_L'Influence du Niveau _des_Demandes_d'!Emploi_Non

Satisfaites_sur_le_Rapport_entre Pcpulation_Active_a_la_Recherche

5 N. Borel, Evolution_ Récente_des_Couts_Salariaux, Economie et

Statistique, no 85, 1977.
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Input-Qutput Sector Titles

[\¥}
-

Agriculture
Sylviculture

Péche

Houille, Lignite
Cokefaction

Pétrole Brut

Gaz Naturel

Pétrole Raffiné
Electricité Distribuée
Gaz Distribué

Eau et Chauffage Urbain
Minerai de Fer
Siderurgie

Produits de L'Acier
Minerais Non Ferreux
Métaux Non Ferreux

Minéraux Divers

Matériaux de Construction

Verre

Chimie Minerale

Chimie Organique
Parachimie

Produits Pharmaceutiques

Fonderie
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Appendix Table 1

Agriculture

Forestry

Fishery

Coal

Coke

Crude 01l

Natural Gas

Petroleum Refining
Electric Utilities

Gas Utilities

Water and Heating Services
Iron Ore

Steel

Steel Products
Non-Ferrous Ores
Non-Ferrous Ores
Miscellaneous Metals
Construction Materials
Glass

Non Organic Chemicals
Organic Chemicals
Miscellaneous Chemical Products

Drugs

Casting
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26
27
28
29
30
31
32
33

34

35
36

38
39
40
41
42
43
44
45
46
47
48
49
50

51

Travail des Métaux

Machines Agricoles

Machines Outils

Equipement Industriel
Matériel Travaux Public
Matériel d'Armement

Machines de Bureaux

Matériel Electrique

Matériel Electronique Professionnel
Matériel Electronique Ménager
Equipement Ménager

Vehicules Automobiles
Matériel Ferroviaire
Construction Navale
Construction Aeronautique
Instruments & Matériel de Precision
Viandes

Lait & Produits Laitiers
Conserves

Pain et Patis;;rie

Produits du Grain

Corps Gras Alimentaires

Sucre

Autres Produits Alimentaires
Boissons et Alcools

Tabac

Fils et Fibres Artificiels
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Metal Stamping

Agricultural Machinery

Machine Tools

Industrial Equipment
Construction Equipment

Ordnance

0ffice Equipment

Electrical Equipment

Industrial Electronic Equipment
Household Electronic Equipment
Household Appliances
Automobiles

Rail road Eduipment

Ship Building

Aircrafts

Measuring Instruments
Meat

Milk and Dairy Products
Canned Food

Bread and Pastries
Cereals

Fats and 0Oils

Sugar

Miscellaneous Food Products
Beverages

Tobacco

Artifical Yarn
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52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

77

Fils et Filés

Bonneterie

Ouvrages en Filés

Cuirs et Peaux

Articles en Cuir

Chaussures

Habillement

Produits du Bois

Meubles

Papier, Carton

Presse, Imprimerie, Edition
Pneumatiques

Produits en Plastique
Industries Diverses

Batiment et Genie Civil
Récupération

Commerce

Réparation Automobile
Réparation Diverses

Hotels, Cafés et Restaurants
Transports Ferroviéires
Transports Routiers de Marchandises
Autfes Transports Terrestres
Navigation Intérieure

Transports Maritimes

Transports Aeriens
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Thread

Knitting

Miscellaneous Textiles
Skins and Leathers
Leather Proddcts

Shoes

Apparel

Wood Products

Furniture

Paper and Cardboard
Printing and Publishiqg
Tires

Plastic Products
Miscellaneous Industries
Construction

Scraps

Commerce

Auto Repair
Miscellaneous Repairs
Hotels, Eating and Drinking Places
Railroad Transportation
Trucking

Other Land Transportation
Watgrway Transportation
Sea Transportation

Air Transportation
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79
80
81
82
83
84
85
86
87
88

Services Auxiliaires

des Transports
Télécommunications
Services aux Entreprises
Location et Crédit-Bail
Logement

Crédit-Bail Immobilier
Enseignement

Santé

Autres Services Marchands
Assurance

Services Financiers
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Miscellaneous Transportation
Services
Telecommunications
Business Services
Renting and Leasing
Housing

Housing Loans
Education Services
Health Services
Other Services
Insurance

Banking Services




Employment and Value-Added Industries

1 Agriculture, Sylviculture
Péche

2 Viandes, Produits Laitiers

3 Autres Produits
Alimentaijres

4 COmbustibLes Minéraux
Solides

5 Pétrole, Gas

6 Electricité, Gaz, Eau

7 Minéraux et Métaux Ferreux

8 Minéraux et Métaux

Non-Ferreux

R TR I

9 Matériaux de Construction
10 Verre

11 Chimie de Base

12 Parachimie

13 Fonderie

14 Construction Mécanique

15 Matériel Electrique

16 Equipement Ménager'

17 Automobiles

18 Construction Navale

Textile

et

20 Cuir

LR Al

21 Bois, Meubles

W
. 4
°t,
e
B
;
;
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Agriculture,Forestry
Fishery
Meat, Dairy Products

Other Food Products
Coal, Coke

Crude 0il, Natural Gas
Public Utilities
Ferrous Ores and Metals

Non-Ferrous Ores and Metals

Construction Materials
Glass

Chemicals

Miscellaneous Chemicals
Casting

Mechanical Constuction
Industrial Electrical Equipment
Household Equipment
Automobiles

Ship Building

Textile

Leather Products

Wood and Furniture
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%i 22 Papier, Carton Paper and Cardboard
% 23 Presse, Edition Printing and Publishing
g; 24 Caoutchouc, Plastique Plastic and Rubber Products
-;, 25 Batiment Construction
%
%' 26 Commerce Commerce
)§' 27 Réparation Automocbile Auto Repair
28 Hotels, Cafés, Restaurants Hotels, Eating and Drinking Places
29 Transports Transportation
30 Télécommunications Telecommunications
31 Services aux Entreprises Business Services
32 Services aux Particuliers Personal Services
33 Location, Crédit-Bail Renting and Leasing

Immobilier
34 Assurances Insurance

35 Services Financiers Banking Services

T




Appendix Table 2 Value - Added Tax Equations
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Appendix Table 3

Groups and Subgroups for the Private Consumption Expenditures

Equations
Group | Subgroup Commodity
Food Protein 3 Sea Food
. 41 Meat

- 42 Dairy Products
43 Canned Products
Non-Protein 1 Fruits, Vegetables
44 Bread,'Pastries
45 Grain
46 Fats and 0Oils
47 Sugar

48 Other Food Products

T P

Beverage 59 Beverages
4 and Tobacco 60 Tobacco
: Energy 61 Coal
5 Coke

69 Electricity

10 Natural Gas

Ceramics 18 Building Material
and Glassware 19 Glass

% Household - 31 Office Equipment

% Machinery 32 Electrical Equipment

Cqmaeh b

34 Electronic Equipment

35 Household Equipment

AR e S s

40 Scales, Measuring Instruments
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Transportation Private
Transportation
Public
Transportation
Fiber and Textile
Clothes
Leather and
Apparel
Wood,

Furniture and

Other Materials

36
63
69
79

72

78
52
53
54
56
57
58

14
16
17
20
21
25
26
59
60

64
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Refined Petroleum
Products
Automobiles

Tires

Cér Repair

Other Road Transportation
Rail Transportation
Sea Transportation
Air Transportation
Auxiliary Services
Yarn and Thread
Knitting

Woven Materials
Leather Products
Shoes

Apparel

Lumber

Steel Products
Non-Ferrous Metals
Other Minerals
Non-Organic Chemicals
Other Chemicals
Forging

Farm Machinery

Wood Products

Furniture

Plastics
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%
£
i
B3
by

Paper and
Printing
Health

Services

Miscellaneous

61

62
23
85

11

65
66
67
70
71

79
80
81
82
84
86
87

88

Paper and Cardboard
Printing and Publishing
Drugs

Health Services

Public Utilitdies
Miscellaneous Manufacturing
Construction

Scraps

Repair Services

Hotels and Restaurants
TeLécommunications
Business Services
Leasing

Housing Services
Education Services
Other Services
Insurance Services

finance Services
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A . 'MA 3 (4] GRE ON RESULTS FRENCH EYPORT EQUATIONS
TABLE 1 SUMHARY EXPORT RE ss1 Esu ¥ COEFFICIENTS ARE IN PARENTHESES
C R PRI ST 1 C A EMAND (D) RBARSG 1977 EXPORTS
SECTOR, e R RLEG ELASTIE LRI ES ONSTANT(A) 0 (8
1AGRICULTURE -.50 -.50 (-11g7i62 PR TR 967 18¢19,
7GAZ NATUREL -.50 - T 1T .79 T,
AL NATURE 0 -a%nli ¢ 8.2b) ! 6
8PETROLE RAFFINE -1.00 -1.00 - 991.0 (62134 786 11269,
133 1DERUGIE -2.u0 -2.L0 p -|%!i,% p 12813§§ «786 16235,
=t .
1SMINERALS NON FERREUX 00 -2.,U0 ¢ ‘39:3 « ;o§g5 o436 7%.
19VERRE -2.00 -2.00 -'1 §‘§, re } .988 1199,
2.0 ¢ ¢ -].5 & « 3849
20CHIMIE MINERALE -2.00 -2.00 . - 258.2 , 3e.a83 .926 355¢.
21CHIMIE ORGANIQUE -2.00 -2.00 -6%5$’; ) 215:9%% W94C 19511,
22PARACHINMIE -2.u0 -2.00 -223445 82.473 956 7639, "
[§ -7.02; ( 53.1 ) o>
23PRODUITS PHARMACEUTIQUES -2.00 -2.00 ) -}‘ZZ) ( 23.: } 982 3519. 43
-1 . m
2STRAVAIL DES METAUX -2.00 -2.00  -5103.3 , 1e1.az .937 1C297. \ 2
26MACHINES AGRICOLES -3.00 -3.00 -12&;,% ) }gtggé .903 2798, *
=0 oy —
27MACHINES OUTILS -3.00 -3.00 ( -217352 ] 67.Eg§ 941 4568, &
2BEQUIPMENT INDUSTRIEL -3.00 -3.u0 ‘—11g?§a§ . 232:222 .903 21215. ‘ ®
IIMACHINES DE BUREAU -2.un -3.00 -zsizﬁc . 664330 .97¢C 5262, g
< : ' m
( 3IMATERIEL ELECTRONIQUE PROFESS] -2.00 -2.00 " -Lésgﬁi ‘ 1]2.32§ <879 1C1461, ) ﬂ
36VENICULES AUTOMOBILES -3.00 -3.00 ‘-zooi7as . 596:928 871 45166, a
38CONSTRUCTION NAVALE -3.00 -3.00 -1§§§,€ ] l;:é9i .51 4556, 2
*Jde . 3
42LAIT ET PRODUITS LAITIERS -.50 .50 -5842.s , 123.980 .90¢ egne, o
43CONSERVES =50 =50 -él%a; ) %51939 .87C 15¢G. R
4SPRODUITS DU GRAIN -.5n LI -:926ic ( 88:69§ 955 & &e2C, S
4E6CORPS GRAS ALIMENTAIRES -1.0n A EULIN -3?16€ ) ig:ggq 608 1479, Q
47SUCRE -.50 -.50 -1788, 3 49,892 807 w2, o
4BAUTRES PROD., ALIMENTAIRES -.50 -5 -1334ds ook . .
0 : :§3§§§ : 2%'%52 61 2377 ;
49B01SSONS ET ALCOOLS “1.u0 -1.00 -343?.; o 79:;3§ 939 S4BS. g
- ' .
SIFILS ET FIBRES ARTIFICIELS ET -1.0n -1.00 ¢ -igagzg ( %%.?2? . 967 1511, A
S2FILS ET FILES -2.00 -2.00 -3523g ‘ 47:;33 .82¢ 93¢, 8
SINONNETERIE -1.50 -1.50 -315R,4 sgirgg 942 254C. "
29041  14:.5%) o
55CUIRS ET PEAUX -otn -.50 -460.¢ 14,766 336 941, 2
( =2.06) ( .5.78)
STCHAUSSURES =2.un -2.u0 -14yP,6 3’!.738 856 1619,
€ -4.18) ( “B.98)
61PAPIER, CARTON =2.G0 -2.02 21068, 54.481 «929 T6R3,
¢ -10,212 € 19.63)
62PRESSE,IMPRIMERIF EDITION -1.a7 -2.00 - gk; ¢ ‘3.";7 w72 2736.
¢ -5.%0 « 2.
G64PRUD. PLASTIQUES =240 -2.00 =9ut.1 39,495 e924 31913,
€ -t 16) C 15.91) "
6SINDUSTRILS DIVERSES ~3..N -3.00 ~§75.° IR, 17219 <969 138¢&, &
¢ <5025 ¢ 2008 :
S7HECUPLRATION - -2.00 -1735.2 49,706 856 159¢.,




MBI o s o ol ST e AR " 3007 s

- t .
72TRANSF FERROVIARES -1.90 -1.e0 4 ozdaly) 11:38) 84e 1311,
( '3.35) ( Q.?S)
T3TRANSP ROUTJIERS DE MARCHANDISE -1.90 -1.00 ¢ -49§z6 ( 66.2}0 .833 7385,
7SNAVIGATION INVERIEURE -1.00 -1.00 ) -2q§§ . 3:§$£ «604 12¢C.
76TRANSPORTS MARITIMES -1.90 -1.60 2151z9 ( 9ﬁ:29§ 973 12661,
77TRANSPORTS AERIENS -1.00 -1.00 ]éigaé ) %giggq .983 5649,
78SERVICES AUXILIAIRES DE TRANSP -1.07 - -1.00 '395055 ) 133235g .8C8 5636,
TOTELECOMMUNTCATIONS -1,0n -1.00 32§1§ ) ?:SZ§ , =015 373,
BOSERVICE AUX ENTREPRISES . -1.00 -1.00 ~8538,9 235.533 922 18565,
( ‘7057) ( ‘5.71)
SUMMARY OF TIME EQUATIONS LN(EXPORTS) = A 4 BeTIME ¢ C*RELATIVE PRICE
SECTOR PRICE ELASTICITIES CONSTANT(A) TIME(B) RBARSO EXPORIS
IPECHE -2.60 8.3 L0851 0275 451,
SCOKEFACTION 1.87 R TR A YT 706 369
* « oo (S M X 3 y *
QELE('RICI'E DISTRIBUEE 'n23 600 |0°§ 0573 235-
€ 2,75 ¢ —3,69
1ZMINERA] DE FER ~.99 % | -4074 o757 3¢C.
€ 156.56) t -3.96)
T6METAUX NON FERREUX -1.42 0.5 «120 «973 1rses.,
€ 11,2%) ¢ 1620
17MINERAUX DIVERS .no 6.4 -.00 -.018 650.
( 136,295) «  <,82) .
18MATER. DE COMYRUCTION ~1.11 p 95060) y 180?3 «939 Iccs.
' « )
24FONDERIES -3.87 ) 132698) ) 156;3) .951 1451,
29MATERTIEL MTPS -1.61 ‘ 1é5510) 25”3 977 9865,
‘ ) \
JOMATERTIEL D ARMEMENT ~4 .65 12.g .’94 «973 S077.
( 22,39 « 25,36)
I2MATERTEL ELECTRIQUE -1.29 10,1 129 .983 9459,
( 2Ce99) ( 28.11)
34MATERTEL ELECTRONIGUE MENAGER -1.10 ¢ 1.0 (054 .923 1070.
3SEQUIPEMENT MENAGER : -.67 3,5 ie7 .984 34C7.
« 1120 « l.cen
J7TMATERIEL FERROVIAIRE ROULANT -2.99 ( 1053'1) ( 5’22) «930 13¢67.
39CONSTR. AERONAUT 1QUE .00 8.8 116 .959 9116,
C177,71) « 2f e
GOINSTRUMENTS ET MATERIEL OE PHE - 76 9.6 o“ 2972 486,
¢ 11,98 « 2%3,76)
SIVIANDES -2.31 10.8 J062 851 5579,
€ 25.67) « 10,08)
SOTABACS ET PROD. -4,41 15,0 SH .959 373,
¢ &.21) € 10,52y
t 14,95) « 8,29
56ARTICLES EN CUIR -.25 6ek 037 871 65,
( ¢8.29) € %.5D
S9PROD DU BO1S .00 7.3 nta L4641 228%.
¢ 9k, « 1,90
60MEULLES -7.25 13,3 L8074 .915 659,
( F.66) C 2.2%5)
BILOCATION ET CREDIT-BAIL MNBIL] -5.42 93 «0f2 667 L9,
€ 8,37 ¢ t,79)
BLENSEICNEMENT (MARCHAND) -2.76 9.8 L0°8 .781 1721,
( 12.44) ( G b9)
BTASSURANCES -2,18 28,5 N2 .738 73,
« 20.17) VA2

it
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SHMMARY PRICT RCRYIFSSTON PrSELTS RELATIVE PRICFS FOR THF EXPORTS FODATIONS
FEOUATION TYPF IS 2 LNM(PRICT) = & + P » TIMF

SECTNA FANSTAYNT(4)  TIMC(R)  RAARSOH RHN AVERARE RATE OF CHANGF
1 AGRICUL TURF - 181 11 .23 .31 -.007
2 SYLVICUL THKF Py 21 «524 RN L0730
1 FECHE .45 JRTIT ) - T .n10
6 NOMILLELTICNITFy ACRLOMEPFS TER N3 LG5 LIS 012
5 COKEFArTION o« Vi } MR MR o ¥ PRI « 00
A PETROLF ARUY 1N o000 RN o N .000
7 GA7 NATURTL o7 -t .15 «169 -.n09
A PETROLE KAFF INF AT -8 270 NYYE . =.N02 ; z
9 ELECTRPICITT NISTRIAHEF « 154 113 «53) « 530 -.008 § §
11 GA7 DISTRIRUF TN 100 R orn «N00 : 5
11 EAU £7 CHAUFFARS |IRPRATN 1M « 117 o1 RN « 000 -
12 MINERAL NC FFR - o1R2 -.138 T 290 -.nu3 . %
17 SINERUGTF V7 R R “19 .N02 o
14 PROD. NF L*ACEFR -.73n0 NN LY o162 -.003 m
15 MI'IERALS NON FFRRFUX -o 128 -.22) 3N T -.035 g
14 METAUX NOD FFRRFUX s 18 <1 N8N o362 - 008 . 3
17 MINERAIX O VTRS -a7 -a22 «55% LR -3l £
1R MATEH. NF CONTRUCTION -.'n3 -.201 Loun YL . -.005 §
" 19 wenag . '15 -2 o571 S48 -.012 =
2 CHIMIE FIRFRALF -.11c Y o157 LERY N1 2
21 CHI™IF OAGANTQLF -9 -0 A o A0 -.110 :
27 PARACHINIF . . R .nny Ty LS 008 4
27 PRODUITS PHARMACEUTIQNCS SRR -1 b W51 -.1R0 T @
20 FONDLRIFS -, N9 2 N7 .37 -.003 g
26 TRAVALIL NFS AFjaux o126 —ov7 .19 57 -.105 s
26 MACHINFS aCRICOLFS -, iy - 1 LW YR .03 ! 3
27 MWACHINES OMTILS SREEY -t b2 ST -en15 . ®
28  LOUIPKMERT IMMISTicrrl T L ST RIE -N19 22
29 MATTRIFL “TPS R St Y L -.002 ' :
3 MATEKTIEL Nneapnrrpemyg NS PR | . 5 Pl NOe '§
.g
A
e S
0o n




SHMMARY PRIFF REGRFSSTION RESUL TS
FEOUATION TYPF IS ° LN(PPICF) = A
SLCTOR

1
1t
1?

14
15
16
17
iR

19

1
4
23
24
258
26
27
2R
?9

L]

AGRICIL TURT

SYLVICHL TURF

PECHE

HOUTLLF JLIGNITF,y AGGLOPERFS
COKEF 6C TION

PETROLE RPIT

G872 HATURTL

PLTROLF RAFF JUF
CLECTIRICITF NISTRIRVESF
GAZ? UISTRIFUF

LAl £7 CHAUCFAGE URPRATIN
HINERAT NF FFrR
SINERUGTF

PROD. NF L *ACIFR
MINERALS HON FFRRFUX
METAUX WOM FERRFUX
MIMERANUX N[ VERS

MATER., OF CONTRUCTION
VERRE

CHINIF FINFRALT

CHIIF ORCANL QU™
PARNCHINM]SE

PROAUITS PHAMMArFUYTQUFS
FODDERTFS

TRAVAIL Nrg vriapx
MACHINIS ArRICQLFS
MACHINES OHTILS
EQGUIPKENT IMNNSTHT I
MATFRIFL »TPS

MBTLRIFL neanvrmypy

L]

NOMESTIC PRICES

R TIMF

CONSTAMTLA)

- 171
21
« 77

e R

-.‘7l

TINF(R)

« 51
74
.)87?
b4
« 97
0N
TN
<151
« 127
AN
1)
«J18
« V49
Pl N)
oY)
(LY )
«¥39
« 76N
« 135
«38
27
«734
o 115
T4
AL}
k-
o 181
o s
o VU4

g

RRARSQ

913
+ A3
LA
o771
o 7R
LT,
Y2 O
b0
o729
SN
11V
« 150
« 769
<861
D
oAGN
TM
9NN
LER
o597
«33)
7%
982
A2
LR
JRO
R
R

P

RHN

« ARY
o7
o177
PEN
. 850
oif N
«RTH
AEC
«ATN
rn
o1
JRRN
«830
700
o VY
o581
« AN
SRRl
«ATH
N1 H
o RO
KT
A7
B
<A
X
« P9
7

o A5

AVFRAGE PAYE OF CHANGE

«NUY
077
«N92
048
«NR3
000
«N27
030
« N4
000
«N00
~N09
<138
«N50
« 100
NG
«N27
0h2
«N29
024
«N0S
N273

A « 08

NIT
« 135
LD
«N43
N9
«N0 2
NH0

(321
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TABLE 1, SUMMARY IMPORT REGRESSION RESULTS FREN$H ézzgg}cggﬁ¢élgaé IN PARENTHESES
SECTORY PIICE ELASTICITIIES CONSTANT(A) CEMAND(R) RPARSG 1977 INPORTS
ESTIMATE A PRICR]

2 SYLvCuLTURE ~e50 =50 ( :i{g;? . 9:%2? 874 1451,

3 PECH -.50 -es0 :?1§eéi ) 16:332 .q47 2206,

Y COKEFACTION ~455 -es0 :2§5L ‘ u:n§) 34 1083,

7 GAL NATUKEL -.50 =50 :9’35 ) lT:éai .937 4217,

d PEVRGLE NAFFINE ~1,00 -1.00 X -ﬁlzéé ' 8:2§ .769 £9AQ.

13 SILERVGIE -2,00 -2.00 -§7§85} (10 .927 11264, i
16 NETAUX WON FERHEUA ~2.00 -2.00 -Zg?gaz ) 16:35 .092 15374,

16 vATER. LE CONTHUCTION -2.00 -2,00 ( :2?85) ( 15:ég) +903 1616.

19 VEWR ' -1.60 -2.00 :37§5§ ) xgl%%? .925 1909, |
20 CHIVIE MINERALE ~1,60 2,00 -37?368 1033 792 R1. L
21 CHIMIE URGANIGUE -2,00 2,00 -gzzgéé ( 34233? .981 17720, | g
22 PAKACHIMIE -2.00 -2.08 'fﬁf?ié ) lo:gog .868 5409, %
26 PACHINLS AGRICULLS ~1.40 -3.00 | Cha2ai ) ‘6:§?, .918 3014, >
29 VAIERIEL MTPS =.60 =3,00 ( -19 Sél ) 12:%33 +808 43R5, &
32 MATERIEL ELECTRIWUE =2,40 -3.00 ( -1é§265 ) 16:2§§ 913 uya3, | )
34 MATEIEL ELECTRONIGUE MENAGER ~1,60 -2.00 ) :lgsgi£ ( 3!:23? +937 1995, :
35 QUIPENENT MENAGLR ~2.60 -3.00 '-5?35% 1738 +890 2770, o
36 VEMICULLS AUTOMOLILES ~3.00 -3.00 ) ~gq?3é§ ) ‘“:iﬁz .a03 21984, H
38 CONSTRUCTION NAVALE -3.00 -3.00 L u5§5 ( 10:309 +B04 2151, 3
WO INSTRURENTS £1 MATERIEL LE PRE ~3.00 -3.00 ) 'iiééél ‘ 16:8&& +936 5071, -
41 VIANDES ~.50 -.50 (-3215"*‘.3%{% ¢ w:ggi\ 928 9137, ':':'7
42 LALT &7 PRODUITS LAITIERS -.50 50 :25?6) ¢ sba o543 1294, ;
43 CONSERVES -50 -0 -1g5g66 1L ATy 2787, Q
45 PRODLITS DU GRALW ~.50 .50 :Q,bé ( 111?33 .08q 2034, g
46 CORPS GRAS ALINMENTATHES -1.00 -1,00 ‘ -:.ﬁé' ( 5:33) 807 - ss23. 5
44 AUTRES PRODe ALIMENTAIRES =.50 =50 ( :Pagﬁl ] 9:53? A1} 37N8. 3
49 BOISSONS ET ALLOOLS -1.00 -loo -"'é Y (< <207 1299, "
50 TAUACS ET PROD. . ~1,00 “lo :%,éb ( 8:225 766 720. 2
52 FILS £T FILES -2,00 2,00 -ggégaf ( 7:22& .700 2192, z
54 OUvRaGE EN FILES -2.00 -2,00 ( 'E“é93 ( 12:50 02 fy79, 4
55 CULHS T PLAUX -.55 S0 -i!%i‘ ( 3:§§} o651 1056.

St nKRT1(LES ki CUIR ~1.,50 150 :3?662 [ gia2 $747 2.

57 CHAUSSUKES 2,00  =2,un ( -12§é3’ . ":g;;\ L7073 2291, N
S8 HABL LEMENT -1.50 -1, ( -_z?gé) ( 10353' .a87 u:ng. t
59 PRUD Uy YIS -1.,00 ~1,00 =7193.6 17 901 1333,

A
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e = [ B AT N

) { =-3.16) { 11.l6)
60 MEUBLES ~1.50 ~1.50 ( ~16.8 ( 280187 .972 27152,
- 6
61 P“Plt“. CI\R‘ON -2.,00 -2.00 ( ‘glégél ( 15:355 .q56 "301.
62 PRLSSE » IMPRIMERIE 'EDITION -2.00 -2,00 ( -3655 ‘ l\:ég} .958 ’a28,
63 PNLUNATIGUES -2.00 =2,00 -1562. Yi261 <935 2529,
e . U _76493) ( 15.39‘
64 PROpP, FLASTIGUES ~2.00 -2,00 . -{u? ; ¢ a1 ? <981 4406,
72 IRANSP FLRROVIARLS -1.00 -1.00 '-gsgié ( lsigu& .925 550.
T3 TRANGP RUUTIEKS UE MARCHANDISE -1.00 -1,00 ) -25’5965 ( ngél .906 fSih,
75 KAVIGATION INTERIEURE -1,00 ~1.00 ( ;5§a% ‘ l“lgg% .936 106,
- L)
To TRANGPORTS MARITIMES ~70 -1,00 ( 36951 ( 12.%(‘;8 + 759 3gng,
71 TRANSPORTS AERLENS -1,00 ~1,00 ) -xéié& ) 1932 } .919 1574,
- .
78 SERVICES AUXILIATRES DE TRANSP -1,00 -1,00 ) -2qéqil ' 1u°£e& .929 2185,
79 TELECUMMUNICAT10KS -1,00 ~-1,00 ( -éiié ' 1233§& .892 349,
8u SERV(CE AUX ENTREPRISES -1,00 -1.00 ( -lélgii t zqigg) .973 12404,
« “He LE
87 ASSURARNCES -1,00 ~1,00 45.1 ] -345 959 893.
(  1.86) ( 21.04)
SUMIKANY OF TIME EQUATIONS LN(IMPORTS) = A + B*TIME + CsRELATIVE PRICE
SECTGR PRICE ELASTICITIES  CONSTANT{A) TIVE(R) RUARSQ IVPORTS
1 AGRICULTURE ) =-3,60 ( 13i412) : Soag) « 765 26591,
4 HOUILLE +LIGNITEs AGGLOMERES <00 bt ( 3626’ U6 1879,
e 91
Y ELECIRICITE OISTRIBUEE -3.35 ‘ 35185’ ) iogé) .585 576,
12 ¢InEnA]l DE FER -1.68 ( eaéqo’ ( glgg) +9u9 1463,
14 PROD, DE L*ACIER .00 , 1% 08¢ .973 2936, ~
. { 237,11 { 25.60)
17 FINERAUX DIVERS <00 ‘ 16500, ) 5oug, .760 1784,
23 PRUDLITS PHARMACLUTIGUES .00 1804 .635 .903 4y,
) { 95,91) { 13.05)
2‘. FOIVUtN[f_S "2.03 8.3 007 -7“‘| 5al.
o , { 4,73 ¢ 5726
27 MALHINES OUTILS - - =3.20 ) 1?5711, ) 1'.‘io'?‘ .926 4532,
28 EQUIPMENT INUDUSTRIEL -1,92 ( 1;6&?0, ) 161§§; ,a72 13598,
30 MATEWIEL U ARMEMENT .00 5.6 .137 913 566
, { 62,68) U 13;76)
31 MACHINLS DE BUREAU -2,23 10,7 L2090 .965 7055.
{ 25,69) { 14.47)
33 MARERIEL ELECTRONIQUE PRUFLSSI -3.60 ( 125§q7' ‘ %213) .a53 LETT
37 MAVERIEL FERROVIAIRE ROULAKT <00 ( griéa’ ‘ 5653, .756 134,
‘l
39 CONS IR, ALRONAULT IGUE <00 8.4 .00 019 4sp3,
i { 8%,59) C_90m
47 SUCK .00 €,5 - 033 76 700,
) R TINTY to-uain
: SE FILS B FIBRES ARTIFICIELS ET -3.32 ( 1oa3q9) ( li“g) 935 ey,
; 53 DOLNE TERLE -5.91 1&.1" .5.‘%8 » 966 3Iuna.
! . e { 12.69) ( 17I9%) .
: 65 INUUgTKIES DIVERSES ~2.61 11.0 A1 .078 518, [;"
p ¢ gE 1 € 2Sgup b
i 67 KECUPLRATLUN .00 .2 L0 51 1254,
f
4




( 93.71) ( 4.00)

NON COMPE L1 TIVE IMPORTS

SECTOR ; 1MP/DOMDENAND 1977 IMPORTS

0 PEIRCLE BRU 98080 59132.0

15 VINERATS HON FERREUX <8134 2427.0

AGGHEGATE RELATIVE PRICE ELASTICITY. welGHTED BY 1977 IMPORTS FOR THE LISTED SECTORS . -1.904
! AGUREGA |E DEMAND ELASTICITY WEIGHTED BY 1977 IMPORTS *AND EVALUATED USING 1977 DEMAND 1.035

AVERAGE HATE OF CHAINGE ON RELATIVE PRICES = «002
, RELATIVE PRICE CHANGE IN LAST YEAR= «993

AVLHAGE RATE OF CHANGE ON DOMtSIIC PRICE = «039

CHANGE [N LAST YEAR = 1.

ST




SUMMARY ORIFE QFRRFSSTON RFSUL IS RELATIVFE PRICES FOR THF [MPORTS FNUATTONS
FONATION TYPF IS ¢ ILMIPRICEF) = A + P = TIMF

SECTO0k FONSTANT(A)  TIUF(R)  RABRSA ~i0 AVERAGE PATE NF CHANGF
1 AGRICNL TUPF YT -0t .15 AL .n03
2 SYLVICUL TURF XY -1 554 920 -.006
Y PECHE TS -t C9u T -.n20
6 HOMTLLE sLIGHETFy ARGLOMFRES -.13% ~.719 Le74 710 -.072
< COKEFACTIOY TV Ty «831 L9 -.035
& PETROLF RFUT Y .01 e T .N00
T Ga7 NATUREL e .18 . T80 $9 .909 .
R OPETROLF RACF INF .058 Y L300 .921 010 3
9 CLECTRIFITF NISTRYPUET - 14 JRYIYS .59 .89 .905 a
1Y GA7 ulISTRIPNF ea .00 NIy .rn .00 5
11 E£A0 ET CHAUFEARE URRATIN R RN TR I FRETITN . N00 ?'1
12 HIMEKAT NF EFR 121 ST .930 BTN N6 e
1T SINERUGTF -.175 ~o203 T . 86 -.n08 -
th PRON, nrot ACIFR TR T .32 L7850 .03 n
15 MIVFRALS NOH FFRRFUX RN N .00 cana .9090 2
14 METAUY HOM FFRRFUX oo .N12 X1 W10 012 g
17 MIMERANX D] VSRS —e '3 SN2 « 7Y .90 017 »
1A NATER. PF CONTRUCTION -.'38 RN 310 870 002 g
19 VERRE “e 169 IRTTS «651 .9 .n09 a
2 CHIMIE MIMFRALF .16 .13 S0 RER 19 -1
2 CHIYIE DIGANTOUF 87 109 ST AR L0186 z
b PARLCHIMIT -,A2z9 -G line .?er 92" -.N14 f:')
31 PRODUITS PHARMACCUTTQUFS - -1 I 54 .92 .n08 a
24 FOPDEFIFS -7 -, tin 2 TN -.0n9 g
25 TRAVALL OFS AFT1ayx ~e 'H7? PR N « 37 932 « 102 °
26 MACHINES airRIcOLFS -7 Q103 o8 R3] -.n01 %
27 MACHINES ONTILS —o20 .13 .15 .91 K1Y Z
28 EQUIRFENT INOOSTYF] - au .ote .67 IR 001 -
39 MATCRIFL MTPS - a0 AR Ty Y .0nn g
3 MATERIVLE PneaMriopny - 01 ~. 4K 17 92 ~.N13 l:n'.
m
&
5
F

€51




APREP
FURPUR2IRIAD n/oA/PN 21 2401
Lt PREP,

3:3;34145Ar:;2;§§d:n1 MAKTAPRE HY
STARTZVIIT712s PROG STZF(T/D)=57094/231%
tND MAP. ERRORS ° HONF PLRE MSFC,
AXAT MAKTARAHY
EQUATION FOR THF NUMRER NF HOLRS LORKFN PCR GFrCK
EQUATION TYPE IS * UN(AHU-ALPHAY = & + ReTIMF o CoLM{GHW(T-1))
SECVOR CCNSTAMT TINF AHUIT-1) RAAPSQ RHO ALPHA
1 AGRITUL TURF »SYLVIGHLTURF ,PFCHF -14,3PR -~ 5 4.912 987 -.004 35,000
4 PRCD, NE COMPUST. MIM, SOLIDES -7.984% -e'125 2.733 «933 «04A 35,000
5 PROD. PETROLE FT GAZ NATURFL  -17.74R - LU0 5.2238 .98°¢ 297 35,000
& CLECTRICIIF,GAaZ,EAU 11,753 -.H2u 3.456 : .938 .281 35.000
7 MINERALIS FT MFIANIY FF. -14,191 ~Jhf 7 8,309 945 ~.220 35,000
S PROD, KAT, DF CONSTRUCTTION -13.729 -~ N9 a.7223 «9RH -.204 35,000 | Z
11 ChIMIE NF AASE, FIRRFS -12.158 -, 0us 3,044 . 981 «2R9 32.n00 ]
. 13 FONDERIF FT TRAVAIL DES MFT, ~11,232 - JNNY 3.381 +98S -e151 32.000 ‘-g
14 CCNSYRUFTICN MFCA. -11,0847 - 195 3.827 . 975 -.127 32.000 i 2
15 CONSTRUC, FLEC. ET FLECTRON. -18.80¢ - L0085 q.017 987 <061 34,000 %
16 AIENS EQUIP, MFNAGFR -12.176 -8 3.870 949 -.018 33.900 a
17 CONSTRUC. AUTO. €T AUTRFES -1r.95%590 - o105 3.556 989 257 32.000 m
1A CONSTRUC, NAV. FT ATKU, -11.162 - ung . 3.607 993 191 32.000 : g
19 IADUSTIRIF TFXTILF FT HAR, ~baTH7 -« 1R 2.3%23 515 «040 37.000 &
2 INDUST. CUIR FY CHAUSS, -6,981 -0 2.489 799 -e232 33.000 E]
‘21 RCIS+MEURLFS, (NN, DTV, -7.181 -. )R 2.599 892 ~-.115 31.000 ﬁ
22 INDUST, PAP, FT CaR, “11.587 R 1.480 <938 -e113 31.000 %
23 INPRIMERIFPRFCSF,ENITTON 15,195 -. )18 4.81" «BbY -.031 36.000 :
24 CACUTCHOUC FY MAT. PLASTY “11, 77 BT 1.5 « 980 ~-.059 32.900 -+
25 RAY.s» GENIF CIVIL -11,181 Bl 4,789 «968 266 34,000 %
26 CCYMERCF : -19, 414 S T H,02 .65 - t24 35,000 -3
21 RLPAR, €1 COM. NF L*AUTO, -146.0890 LT 4,935 992 -.0un 35,000 i
28 HOTELSsCAFFSRFCTAY, -15.061A PR LL 8,542 . .952 -.0us 35.000 "
29 YHANSPORTS -f, 757 -7 ?2.908 966 .184 32.000 :
3 YELECOPPUNICATIONS FT POSTFS -1y ,us) -7 4,435 .99 -.322 34,000 §
31 SERVICES MARMH. ALY FN TP, -15,va7 - 17 4,575 i 991 . 024 35.n00 g
32 SERVICES MAOCH, AUX PARTY, -19,7%1 - 17 £.813 « 992 -e21% 35.009 @
I LOCATION, CRENIT-RATL [#»a, -~ 16,659 . 4,9P9 L .328 35.000
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RLEHESSTOM FOR THE FIFLEH PRONICTIVITY FUNATENN

NelINF ¢ CeNFLTA LMNUIND)

CANST
ALEICHLTURT ¢ SYLVICHEL TURE y0f oyl 1.R%
INDUSTREIFS NS La yTannfF 7y palg .79
THUMSTRIFS AUTKFS PROD, AL Th, z 70
PINN, NPF COMPYST, MIN. <OLTINFS b9
PROD. PETROLF FT GAZ7 KATUOFL 1,74
ELECTRITIIVIGAZ,FAY T 75
“INEPALS FT METany rF T,RQ
TIN.OME TAUY NAN FFREFUX ‘ 1,87
PROD. MAT, NT CONSTRUCTION I,82
INDUSTRIF NN yFRwE 31.R%
CHImIL NF PASEy FIRPFS I.R?
PARACYINIF FT JHN, PHARM, T Th
FONDEKRIE FT TRavVAIL DFS FFT, 1,79
CONSTRUCTIANY 4rca, 1.76
CONSTRHC, FLFC. F1 FLECTFRON, 31,75
RILNS EOUIP, MTNAGFR 1.0
CONSTRUC . ANTO, FT BUTRFS 3,78
COMSYRUC, MAV, FT AFRND,. 3,76
THOUSTP IS TEXTILS €1 pae l 3.0
INOUST. CULR T CHAUSS, 3.77
FOIS HEURLE Sy TNN. DTV, 2,01
INDUSTY. PAP, FT rAR, 1, A1
IMPRIMERIS G PRFSSO L, FNTTION LT
CAOMTCHOUC FT MAT, PLASY 3.8%
FaT oy LFRIE CIVIL .86
CUMNMORCE .78

TIME

CHENMD
-5
-.21
-6
-.45
-~
-.51

PRAPCQ
.91
.78
29
LRy
a7
.o
.73
.95
.95
.05
Ny
.08
A0
<94
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.96
92
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.96
977
.78
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.93
.91
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RHO
«43
« 70
60
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«53
.72
b5
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W1
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~48
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«67

gs1

1 9dA] SuCLIENDI A3LAL32NPOJd JOQRT Y3 4O SIINSIY uoL3BwWLIST || 3)9el Xipuaddy




BRI e 2

EQ

27
2R
29
Tt
11

17
LR}
1

1%

SLERE R A ey ity

PFGRESSTOM
HATICY TYPF 1 ¢ LM(F/70) — A ¢
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HITEL SoFAFFSyRFSTAL,
THANSPORTS
TELECOMMUNINATICNS FT POSTFS
CLRVICELS MARCH. ALY FNTIF,
SERVICES MARCH, AUY PART,
LOCATIOMN, CRENIT-RATL TPNMO,
ASSUYRANCFES

OrGANISHES FINANCIFRS

FOP THE FRERCH FEONUCTIVITY FOUATTONN

NLTIME « CoNFLIA LNIN)
ronNsST
1,80
J. 8
IL,EN
3,72
3.81
3.75
Y.65
.79
.71

TIMF
~e'5
=1
—e'th
- 17
~-e'3
.M

N3
—eNNh

-5

CHLEA
—e2
-3
_.541
-—e 8
- .50
-.23
_.Sﬂ
-e50

-e49
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A9
<79
.70
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«Rb
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«Uf
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-e14
37
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REGRESSTON FOR THF FRENCH PRODUCTIVITY FOQUATTON
EQUATION TYPF 2 T LN(F/Q) = A + RsTIME » CeLN(O) -1,

CONST TIME IN(Q) RAAPSO RHO
1 AGRICULTURF, SYLVICUL TURF oPECHE 9.28 Y -e97 .99 .62
2 INDUSTRIES NE LA VIANDE EV LAIT .83 o1 -1.01 .89 .68
3 INDUSTRIFS AUTRES PROD. &L IM. 6.00 -8 -.38 .99 T
& PROD. DE COMAUST. MIN. SOLINES 5.36 -.n5 -e37 .42 .53
5 PROD. PETROLE FT GAZ NATUREL ‘ 6.62 -em -7 .99 .06
6 ELECTRICITFoGAZ ERU n.A3 -.01 -1.07 .99 .18
7 PINERAIS ET METAUX FE, R.1R ~uny -.80 .97 -.01
8 MIN. METAUX NON FERREUX 7.42 -.n2 -.86 .98 .67
9 PROD. KAT. NF CONSTRUCTION 7.68 -.03 -.72 .99 .11 D e
11 INDUSTRIF NU VFRRE 6,58 -.02 -.87 .99 -.08 3
11 CHIMIE DF RASF, FIRRES 7.72 -.02 -.76 .99 .26 a
12 PARACHIMIF FT [ND, PHARM, 6.39 -3 -5 .99 .37 X
13 FONDCRIE £V TRAVAIL DES WF¥. 7.09 -n2 -.53 .99 .05 -
- o
14 CONSTRUCTION MFECA, 5.53 -.n3 T .99 -.54 ®
= .
15 CONSTRUC. FLEC. €T FLECTRON, 8,27 -uNS -.07 .99 .20 -
16 BIENS EOUIP. MFNAGER 5.81 -.nq -.53 .96 .74 el
k=1
17 CONSTRUC. AUTO. ET AUTRFS 6.21 -.n2 -.39 .98 -1 ]
18 CONSTRUC, NAV. ET AERO. 9,22 1) -1.0n .99 .60 ' g
19 INDUSTRIF TFXTILF FT HAR, 5.09 -.na -.38 .99 ~e51 | ®
29 INDUST. CUIR FT CHAUSS, 5.39 -.n3 -.38 .99 .25 e
21 POIS.PEURLFSs IND. DIV. 4,78 o8 Y .99 -.03 @
22 INDUST. PAP, F1 CAR, 5.81 -eN3 ~.a1 .97 .49 S
23 IMPRINMERIE »PRESSE+ENTTION 5.83 -0t -.39 .92 .36 5
24 CAOUTCHOUC ET MAT, PLAST 8,09 -t -e5) .9A o1b C
2% BAT.» GEWIF CIVIL 2,98 -8 -.15% .97 .36 | g
26 COMMERCE 11.28 an2 -1.09 .91 o7 ' v
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REGRESSION FOR THF FRENCH PRODUCTIVITY FQUATTON
EQUATION TYPE 2 2 LN(F/Q) = A + ReTIME + C=LN(Q) ~1.

CONST TIME LNIO)Y - RRARSO RHO
27 REPAR, ET COM, DF L*AUTO. 7.38 ~e M ~e63 «99 39
28 HOTELS CAFFES,RFSTAU, b.61 o1 -<8R «A0 <18
29 TRAMNSPORTS 10,43 -1 -1,00 99 .03
37 TELECOMMUNICATIONS ET POSTES 9. 71 N1 1.1 «99 + 80
31 SERVICES MARCH. AUX FNTR, Q.96 N3 -e98 .95 31
32 SERVICES MARCH., AUX PART. 17%.41 o 0\S ~-e 98 1) .28
T3 LOCATIONs CRENIT-BAIL IMMO, 3.62 ML) onn A9 «28
34 ASSURANCFS B.49 «N3 B YL .99 .28
35 ORGANISMFS FINANCIERS 8,65 UL -84 .98 .29
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REGRESSTON FOR THF FRFNCH PRODUCTIVITY FOQUATTION
EQUATION TYPF 3 I LNLE/Q) = A

e
- L 0 D N> VM s W -

- e E s W ey e e
© ® ~N o0 VM & WoN

NN NN DN N
f- R R - IR L )

¢ Re(E/QN(T-1) ¢ CeNELTA

) CONST
AGRICULTURF ¢ SYL VICLL TURF +PECHE 2.99
INDUSTRIFS DE LA VIANDE ET LATT 2.59
INDUSTRIFS AUTRES PROD. ALTN, 2,89
PROD. NE COMAUST. MIN. SOLIDES 3.0%
PROD. PETROLE FT GAZ NATUREL 2.94
FLECTRICITEsGAZ+FAU 3.03
PINCRAIS ET METAUX FF. 3.15
MIN.yMETAUX NON FERREUX 2.96
PROD. MAT, NF CONSTRUCTTON 3.0
INODUSTRIF NU VFRRE 3.02
CHIMIE NF PASFs FIRRES 2.99
PARSCHIMIE £1 INO., PHARN. 2.88
FONDERIE ET TRAVAIL DES MFT. 2.91
CONSTRURTION MFCA, 2.94
CONSTRUC. FLEG. ET FLECTRON, 2.87
RIENS EQUIP. MFNAGFR 2.88
CONSTRUC. AUVD. ET AUTRFS 2.89
CONSTRUC. MNAV. ET AERO. 2.72
INDUSTRIF VYEXTILE ET HAR, 2.93
INDUST. CUIR FT CHAUSS. 2.82
MOIS+MEURLE Sy IND. NIV, 2.97
INDUST. PAP, ET CAR, 2.82
IHPRIMERIE ¢ PRFSSEJENTTION 2.71
CAQUTCHOUC FT MAY, PLAST 2.89
BAT.» GENIF CIVIL 2.87
COMMERCE 2,93

FOOLAG
«N2
N3
N2
N2
«12
N2
01
N2
N2
«N2
N2
N2
«02
N2

o2
N2

«12
.02
N2
N2
«N2

A T T T T S

Ser o g BRI e et et ey 7 g e e s Ay FAE
CHLMO RRARSQO RHO
-e59 .99 ~e59
-e5 .97 -2.29
-5 .99 Y
-e5) «92 -.18
=50 97 ~eb60
-e51 99 12
-e50 92 -<B0
“e5) «99 -1.49
=50 99 -e03
e 5 ) - 9 a e 5 5
-e50 .99 -4 91
-e5Y «99 —eb2
~. 9 917 -e18
~e 35 «97 -e21
-e23 97 «37

=

-.59 .98 o1 by

>

~-o50 97 -e93 g

-o51 <99 -4,25 ﬁ

-29 .95 ~e54 o

-be

-e39 .98 -e37 a

a

0N .98 ~-.04 o

—.%n .99 -1.20 ey

>

—o5N .93 .03 a

-e53 <98 -1.13 §

-e5N 2R -4 v
-45) .91 -.98
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REGRESSION FOR THF FRENCH PRODUCTIVITY FQUATION
EQUATION TYPE 3 ¢ INC(E/Q) = A + A«(E/QIC(T-1) ¢ CoNELTA

CONST FOOLAG CHLNA RRARSQ fHO
27 RCPAR, ET COM, DF L*AUTO. 2. 94 )2 - 5N «99 -e 34
28 HOTELS+CAFFSIRESTAU. 2,87 .02 -.59 .70 -.20
29 TRANSPORTS 3.03 N2 -e50 <98 -«52
30 YELECOMMUNICATIONS ET POSTFS 2.82 02 -e59 .99 -2.32
11 SERVICES MARCH. AUX ENTR. 2,95 .02 -.50 .91 -.86
32 SERVICES MARCH. AUX PART. 2.92 2 -e57 .79 .00
33 LOCATION, CRENIT-BATL TMMO. 2.77 .02 .n0 A3 .56
38 ASSURANCES 2,58 .03 -e52 .99 -2.63
35 ORGANISMFS FINANCIFRS 3.02 .02 -.50 .97 -7.54
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REGRESSION FOR THF FRFNCH PRODUCTIVITY FOQUATJON
EQUATION TYPE 3 2 LN(EZQ) = A « Re(E/Q)(T=1) ¢ CeNFLTA

-3 - AN B~ B R O

17
11
12
13
ta
15
16
17
18
19
2
21
22
23
24
25
26

-

B N

AGRICULTURF y SYL VICUL TURE »PECHE
INDUSTRIES NE LA VIANOE ET LAIT
INDUSTRIFS AUTRFS PROD. AL M.
PROD. NDE COMRUST, MIN. SOLIDES
PROU. PETROLE FT GAZ NATURFL
ELECTRICITFoGAZyEAL

KINERAIS ET MFTAUX FF,
MIN.METAUX NON FERRFUX

PROD. MAT. OF CONSTRUCTION
IKDUSTRIF Nl) VERRE

CHIMIE DE RASEs FIRRES
PARACHIMIE F T INND, PHARM.
FONDERIE £7 TRAVATIL DES MET,
CONSTRUCTION MECA,

CONSTRUC. FLEC. €7 ELECTRON,
AIENS EQUIP. MFNAGER

CONSTRUC. AUTO. FT AUTRES
CONSTRUC. NaV. ET AFRO.
INDUSTRIE TEXTILE ET HAR,
INDUST. CUIR FT CHAUSS.
HOTSoMEURLF Se IND. DIV,
INDUST. PAP. ET CAR.,
INPRIMERIF o PRESSF oEPT TTON
CAOUTCHOUC €V MAT, PLAST

BAT.r GENIF CIVIL

CONMERCE

CONST
2.99
2.57
2.89
3.u2
2.91
3.08
3.08
2. 96
3.0n0
3. 01
2.98
2.84
2.91
2.949
2.87
2.88
2.82
2.79
2.93
2.82
2.98
2. 87
2.67
2.89%
2.848
2.82

EOOLAG
N2
«N3
N2
N2
.12
N2
W12
N2
N2
N2
N2
N2
N2
«N2
on2

RRARSO
«99
.97
99
«92
.27
«99
92
«99
99
+98
99
.99
97
«97
97
98
97
«99
95
98
98
«99
93
=98
.98
«91

RHO
«NY
—e29
ohb
o148
28
. 40
.23
~e07
21
«57
.22
«02
~e18
-e21
«37
<4
~eb2
.28
-58
-e37
~ 07
-31
27
«19
-e23
.23
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REGRESSION FOR THF FRENCH PRODUCTIVITY FQUATION
EQUATION TYPE 3 ¢ LN(E/O) = A + Re(E/QI(Y~1) « CeDELYA

CONST
27 REPAR, EY COM, DE L*AUTO, 2.95
28 HOTELS.CAFFS.RESTAU, 2,61
29 TRANSPORTS J.02
30 TELECOMMUNICATIONS FV POSTES 2,88
31 SERVICES MARCH. AUX ENTR, 2.83
32 SERVICES MARCH, AUX PART, : 2.8A4
33 LOCATION, CREDIT-AAIL [MMO, 2.76
34 ASSURANCFS 2,78
35 ORGANISMES FINANCIERS 2.88

EoqtLae
N2
13
N2
N2
N2
N2
N2
.02
N2

CHLNO
-e b5
-« 83
~eb5

-1.12

-1.06
-7

«07
-+98
~e 98

RRARSQO
«99
«70
98
99
91
.79
83
9?9
-97

LU
«10
<07
.17
«06
-a12
« 04
«55
=39
«5S

[4°) 4
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Appendix Table 15 Detailed Results of the Reference Forecast
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Appendix Table 16 Results of the Alternate Forecast
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