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I. Introduction .-

For purposes of economic planning, the primaryifuhctiéhﬁbf;fs
any model is to.provide a systematiic procedure for quantifyihgf\
ﬁhe effects of alterﬁative‘economic policies. GiVenfa*specifiédf
development plan, a simulation model will derive .the implied?
time path for each of the relevant. measﬁres.of ecohomicaactivi£y.
If the model accurately describes the economy, the simulation
results will provide the policy-makers with the information
necessary for choosing among the alternative plans. Unlike an
optimizing model, the simulation model does not itself éhooSe
among the alternatives - that task is left to the planners.

Section II below provides ‘a description of the general:
simulat50n model.being"used and section IIT .then presents some
illustrative res&lts obtained by applying the model to Pakiétén
The simulation resul£5~show first how the model canubetadﬁqgteé
to conform quite. closely to' the actual behaviOr.ofuthehecénthé
After it is calibrated;, the model is used to comparé?sevgraﬁ%?;
‘alternative ecdnomicﬁpoliciesfﬁgr théquxiod11965¢69:ﬂzEiﬁéiii;

onsi.of :alternative -

the model issuSedpto;tracéfout*ﬁﬁéﬁimplfcgﬁi

fiétes‘of,importﬂéubsﬂiﬁhﬂion%‘-Particdlaﬁgggp ntion:;



‘the’ relationships among savings rates, trade deficits,;and
;rateégcflﬁrcwth cffcﬁtﬁgtrr

H:*Itfshouldvbeaemphasizeduthat¢the resultsvpresentedahere
fare prlmarlly designed to- lllustrate some+of the uses to: which
lthe model ‘can be: put. While the results should be relevant to
'the actual Paklstan situatlon, they must be interpreted with a
“gocdhdea;-ofvcaution,~smhis is particularly true since the
finbutﬂdata*wahwnotgcomprlad«as.carefully as would be advisablo
Adn an ‘actual: ‘planning application.-

’Ii Structure of the Modcl

wEmpiricaliimplementationvof a simulation medel, of course,
requirea that each behavioral relationship be adapted specifi-
acally to. the particular country.' However, in most cases, it
;ehould not“be necessary to..make major changes in the logical
.structure .of; the. model., The basic. economlc characteristics
aof many developlng .economies: are&suffic;ently similar that

they can be descrlbed w;thln the same general framework. ' The

imodel:presented below 1s de81gned to prov1de thlS sort of -

igeneral'ianalytlcalvframework., To faC111tate adaptatlon to. -

ﬁspec;flc’emplrleal condltlons, the relatlonshlps 1n the model
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have becn made as flexzible as pbésible;"'Usually'thé'agapﬁéﬁé
tion can Ee accomplished simply by changing the valdéé"oflfﬁé
relevant paramcters. Unfortunately, relationshipS'Whibh“v"“*
satisfy the requirément of flexiﬁility also tend to be ratﬁéf
cbmplicated.
In its operational form, the simulation model handles an”
‘enormous number of variables and is extremely compleX. Indee
one of the péincipal dangers of a simulation model is that it
can overwhelm an unwary user with masses of detailed informa-
tion. But this is a éanger that is casily avoided. The
detail of the model should not be allowed tio obscure its
relatively straightforward economic logic. The basic structure
of the model can be outlined in jﬁst a few sentences as below
or shown in a simple flow diagram as in Figure 1. |
The computations performed by the model can be dividedyiﬁﬁo
three major blocks: those dealing with (1) final demand,” ””?%.
(2) industrial production, and (3) income.  Final'déméha?i§ﬂ?%
composed of personal conisumption expenditﬁresfﬁﬂi#edvinyegg;%%

~ment, inventory investment, goverhment’ purchaseés,and:eXports’

Withinﬂeéch of these categories) demanaﬂiS?QSti@atgdﬁQﬁ,ﬁh' .



iba51s of individual. commodltnes.; That 1s, 1i ‘the: oatput of -
ﬁehe chnonw ls‘classifled 1nto ten commodlty groaps, flnal
demand w;ll be cs‘:matcd separaLely for each of. those groups:
:These estlmatee are largely based on exogenuus varlables, such
Vesidovernmcnﬁ policy var1ableq, or on the ocutputs and incomes
eﬁﬁthe;preeedlngrtimewperipd.
';ainvenuthegfinél;demandvfor‘eachvcdmmOdity, theimodel next
uses@en input-outpul. table to compute the "industrial production
required to meet ‘those demands. Finally, the third block of
_eomputations1determines,the‘distribution of income associated
With'the estimatedéleveISJOf industrial prodﬁctien. Wage pay-
meéﬁsmefefrelatedﬁto industxy outputs; profits are derived from
| eepimates.of revenues end-costs; and. taxes are related either
to Oﬁtput, to wages, or to profits, depending on the type of
the&ﬁexﬂ From ghe above, itrisvpossible.to;estimate disposable
:;pe:senalrieqpme‘and the cash flow to businesses. These items,
‘ftegéeher»with'the\output~figureq<end the7exogcnoue variablee,‘
,:prov1de the 1nformat10n requlred to carry the 51mulatlon into
i;the next tlme perlod At this- polnt, the computatlon procedure

‘351mply repeats ltself
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The' plcture of the mcdel given by thlS hlghly%condensed

uux;lne is obv1ously far from complete. Thefoutl;ﬁe”dggg;jﬂf
nontheless, provide a broad ove;v*ew that can &ive éomé§5fd€r
to ‘the more detailed diséussion fb“foilow. Thraugh all 1ts
convolutlons and varlatlons, the model will retain this same
logical structure. There is, hqwever, one featu%é of theﬁd:
nodel‘ﬁhat will require some modification of this struétqre;”
‘=Most of the relationships in the actual simulatipn model-
are ‘specified on a regional, rather than a national;‘basié.‘
Disaggregatiion into geographic regions is, of coursé;-neceésa:y
if the results of the model are going to be used fOr‘tranSPOfﬁ‘
planning. The: regional measures are, in addition, often of’
direcffénterest éQ‘the economic élanners. In a number of:
‘coﬁntriés, the’problems.bf regional-developﬁent are just“ésﬂﬁ.
3pressingxand difficult as are the problems of national déVe¥éP_ €
ment. The price that must. be paid for obtaining"feéié@§lf';5:

-information from the model is a sharp: increase in‘ the number® -
: LT ‘ r‘ R B R

‘

ovaariébiés*which”must be mahipulated- alsdiéﬁéﬂnéédﬁfbﬂéétimaéé‘f
reg10nal output and Jntor-rcglona] commod1Ly flows" adds ‘a fourth »

major block of computdtlona to thc modcl



'ﬁiﬁﬁﬁ#b?jiﬁﬁ#?égcgioh%éfigggiQngiQVA;iableéiﬁéﬁé;strﬁccure'"
' of the model appears as shown in' Pigure 2. The components of
_;é§m95£igifiﬁalfdemand aré;hﬁwgchpﬁted;oh_a kegiohal basis.
?féiﬁéé;égp¢€§élgq‘on;ygto thg:thsidégworld, they do-not need

: fpgbgiaiségéfégated,regiOna;ly.r fotalwfinal.demand for each
é;§@9§i£§;is[bhﬁained;bywsummihg the regional demands. As .
4bgf§£é,!£heiinputebqtput_tableriS'used to translate final
ﬁ;;and intO;industpiaigproduction. - Since there is virtually
ﬁp;hbpeﬁoﬁieﬁpirically.estimating regional input-output tables,
;@jndgstrialiprpduction1is~here<estima£ed an a national basis,
yg;§5fh¢7n§3t blépk‘of operat.ions, and this new block is the
véhiygﬁangeﬁinAthe»basic structure. of the mddel, allocates the
-{ﬁgtiqnalﬁindustrial odtput to.the various pegions within the
 ébuhtpy,y The'flows;of‘individual commodities from each region
”7gé?g;i’otﬁeeregiohs are also computed at this point. >Having
'2aé£¢§hiﬁeggthése flows, the_model:proceeds as. before to compute
3iﬁ§§ﬁégk QThe$eQianhe$,gwhi¢h are now computed regionally,
ugggéiﬁﬂéeryé a§sinputs for the%estimaiion-of final. demand in tﬁé

: next . time;period.. .
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.Theﬁﬁasic-simulation Mcaél

© Within the flameWuxk Just ‘outlined;: thls sectlon will des“j

criberthe - 1n61V1dua1 functlons used in- the ba51c 91mulatxon.

model. To keep the d:scu551on redsonably comprehen51b1e,(many

of the details, partlcularly thuse concern1ng computationf

1,"

cedures, ‘have been omltted In the notatlon used below, the

,, th ¢ h '
+letters I,  J-:and L refer to the I ,»th;‘andwbt‘aindustry orw‘

\

cdﬁhoditY;ﬂ The let'ters-appear  in: paxentheses followxng the

Varidble“to whlchwthej,pertaln; In a. 51m11ar fashion“ the?hﬁ

~letterva‘and’N*WillgBEfusedetOereferitO'regions;. Thqud(**M)
isathewconSumption‘démaﬁd'for<the‘1th>commodzty in’ region'
~Un1essw1ndlcated ouherwise, summatlonsfrun over .all: commodities

orall. ‘regions.:® Non~subscripted varzables ‘are: measuredfi”'the'i




:ﬁihaifbeﬁahd

~;Consumptloh.
rTutal personal consumptlon an current prlces, CEXP, is
assumed to be detcxm;ned solely on the 'basis of the income -

frecelvcd 1n the pruv1ous perlod, s l.ﬁ;

CEXP(M) ALPHA * Y(M) | (2.1)

. hly— Ty : .‘\_'

3Theéparameter‘AhPHA is the average ‘propensity to consume
ouL oﬁ lagged 1ncome. Itushould»beaobserved that. ALPHA, like
alllother parameterslln the model, is; exogenously determined

but 1s not necessarlly,constant over: time, - If there is reason

to thlnk 1hat there 1s~eome secular ‘trend in the propensity

to consume, ALPHA can be varled vin :accordance with that trend.
In‘factfﬂahy paraheter{or -any. exogenaus wvariable can be changed
at the start of each tlme perlod.thhls capability gives the
model much more‘flex1b111ty then ithe  relatively simple form of

some of the functlons would at: first.. 1ndlcate.

jThe consumptlon of an 1nd1V1dua1 commodxty, measured in

con”tant prlces, 1s related to total current dollar expendltures
,.“, S -

and to. thé prlce nf the commodaty, Similar relationships are




used to determine the demand for imported consumer gdodéiﬂbihbé

c(I,M) = CEXP(M) * APC(I) / P(I,M) o (2.2)

CIMP(I,M) = CEXP(M) * API(I) / PIMPRT(I,M) (2.3)

Throughout this section, it is assumed that commodity prices
.are either held constant at the base period levels or are
specified exogenously. Since the sum of demands for individﬁal
commodities must equal total expenditures, the parameters inr
these functions must satisfy the following condition:

2. [APC(1) + API(I)] = 1.0

I
Fixed Investment

The investment function has something .for everybody; it

contains five separate factors which ma& play a role in’détef# l
mi@ing the amount of éross fixed investment. Of course, in‘any
particular application, some or most of these terms maydbé”‘i

‘eliminated.
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RINVS’I‘(I,M) &, ACCEL(l) *, [ROU'I’P’I‘ 1, MI:-RPC‘AP(I M)q’ CCME(I)

4 CONST(I) * RETAIN ('I,Mi);; { EXO0G(I) * ROU'I‘PI‘(I,M*).

LA
g

+ WPINVS (1) * RINVST(I‘,M% [boxmVST(ILM) (2.4)

The'égfsﬁ terﬁ in this function reflects a flexible accelera-
ﬁé&for capltal stock adjustment processoA It is assumed that
fatms W1ll act to keep thelr capac1ty in line with thelr out-
put. If,‘;n the preéedlng perlod, output. exceeded capacity,
that will tend to'increase-ﬁhe industry'é‘investment‘expenditures.
As used here, capacity refers to a target or desired level of
output and not to any absolute production limit.. - Therefore,
it ispquite possible for:.an industry to produce an output in
.excess of -its capécity. though this will usually involve some
Tinqgqueqin average -production-costs. éﬁﬁ is the amount of
invggtqgnt,rgquired-to,suppoﬁt an-increase in .capacity of one
unitQ This factor multiplied times . the gap'between output. and
capac;ty gives the amount of investment required to close that

«gap in a single time pcrlOd But, firms may choose to close

)Fh¢ g§p more gradga}ly;:ACCLL is the‘f:nction ofi the gap which



is made ué within one year.

The‘second term simply says that a larger cash. flow,
retained earnings plus depreciation, is likely te encdufaggp
greater investment. The third and fqurth terms are 'b‘asi‘)cv::a.ijl_'yv“
inertial factors. So long as the economy in general‘andﬁthe;;
industry in particular continue to expand, investment‘can?be ,
expected to grow along with output. Hence, the inclusion of.
. Also, some industries are-very:

t-1
sluggish about changing their investment behavior. - For: these

lagged output.,, ROUTPT

industries, investment expenditures in any given year will.:~
be closely related to investment in the preceding year,

RINVST .
t-1

The last term, XINVST, is investment that -is'exogenously
determined. Government investment is, orimay~be;‘0newexam§1e

of this type of 1nvestment. The channellng of funds into the

*\H

: establlshment of new 1ndustr1es is a partlcularly relevant ;h.

instance. In some cases, 1nvestment by forelgners may also .

P I CTIN 5 £ X3
WL i [N »““’éiwg,sf.~. {1

need to be spe01f1ed exogenously. Flnally, 1f the other term=

[ gy ne » l' S B TS IR O 60 N
" M g 4 SR T . % IRy e

in- the anestment functlon are ellmlnated, XINVST can be used

EaxT Coppt g et ,)’.»‘,; .;,::‘;::-‘ B e »1:1.

to seL 1nvestment equal to the levels appeaxlng 1n a. pre-

specified de“.'?lc,?pment plan.. '. ,
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'Demand for Investment Gouds
w{ﬁItdshouldtbesrecaLled;Lhat_in this first block of
oporations the model is primarily concerned with the estima-
.tion of final demand. But equation (2.4) only compates the
investment outlays by each industry; it does not compute the
final demand for particular investment goods generated by
those outlays. . To estimate investment demands, it is assumed
that investment expenditures can be allocated among invest-
‘ment: goods according to predetermined propurtions. Each
industry has an exogenously specified set. of coefficients,
B(I;J1,~which-measure the demand for investment good I
generated by one dollar of investment expenditures by industry
. J.. . The-total investment demand for domestic good I is simply
4thewsumfof-the:domands‘generated.by.the indivigual industries.
CRIDEM(I,M) = 3 B(I,3) * RINVST (J, M) (2.5)
- . T , '
In addltlon, the 1nvestment outlays w111 us uall; generate a

substant1al demand for 1mported goods. Imports of 1nvestment
%{,'-; ‘;';-,';’;: IR E R BN l’.'»:‘ (-‘i EREES . i . i o
'goods are estlmated through the use of an analogous set of

R,
5 3
3 £

coeff1c1onts.
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RINIMP(I,M) = ), BIMP(I,J) * RINVST (J,M)
2 )

To keep demands equal to expenditures, the B“and°BfM§§36effi6ieﬁ

must satisfy the condition that
o (B(1,3) + BIMP(1,0)] =
T

Invenhory Investment.

It is assumed that, for each i;dustry, there is a déSEfed
ratio between stocks of 1nvenLor1esland the level ofyoutput.”
If inventories during the preceding period were net euffic1eet
to achieve this ratio, firms will add to inventories during‘the.
current period. Letting RIF denote’the‘earget invéhtb%&-eutput

ratio, inventory investment is' given as.
RINVC(I,M) = RIF(I) * ROUTPT(I,M) - RINV(T,M) (2.7).

Inventories are regarded as consisting of final prodiidts
and are held by the producer. Stocks' of raw materials’ held‘by
producers present no particular problems 'since’ they can be ol

4treated*as*1nc1pient final'products;' Thus, the" 1nventory

1nvestment by Industry I is also a f1na1 demand for commudity I;Q
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‘Total Final Dewmand-

¢Th9<remaining el9ments of final demand, gcvernment. pur-
chase; andvexports, are exogenously determined. As noted above,
the rest of the world is treated as a single extergal region so
export demands are not disaggrégated regionally. The total

final demand for each commodity is equal to dumestic demands,

summed over all regions, plus forcign demard.

Q(1) + 3 (6(1,M) + RIDEM(I,M) + RINVC(I,M) + cov (1,M)3
.M
+ EXP (1) (2.8)

Exports are estimated outside the model because of the
need for detailed anglysisvof specific world markets and of
domestic production capabilities; To maintain consistency,
Eﬁg investmegi Eunction should inciﬁde any additional invest-
mpqtﬁgggqiped_for éxport_produgtion. In the case of some
commodities, particularly raw materials, it may be more accurate

to assume. that the country is able to export all that can be

produced. in. excess of,ﬂémesticuneeds.,‘Rgthey‘thangmake,exports
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an endogenous varlable, which would greatly compllcate the model,“;

this situation can b° handled simply by spec1fy1ng several alter-
native 1evels for exports. ’The 81mulat10n results can then be'

examlned to see which alternatlve seems most feasible én”the{w
basis of its associated output levels and capac1ty utlllzatién

rates.

Industrial Productinn

Given final demand, an input-output table is usedlio
compute the total production of each industry. By'ééfinitiqﬁ,
total production is equal to the production of intermedigte ;
goods plus the production of final products.

TOUTPT(I) = 2 (A(I,J) * TOUTPT(J)) + Q(I) (2.9)
J
A(I,J) is the amount of good I required in the producﬁion of
one unit of good J. The inpuf-output table is thekmatrift A,
compfised of the A(I,J) cdefficients. Equation (2.9) can be

rewritten to give‘total output as a function of final deﬁath

-1

- rouTeT (1) = Y31A 7 (1,9) * Q(J) | ,(_,:2,;-},19);
T o
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‘IAfl_(I,J) denotes the elements of the inverse of the matrix
obtsined ﬁy subtracting the'A natrix from the identity matrix.

J . 'The input-output coefficients are based on the country's
éroduction methods and are exogenously specified. Generally,
these coefficients will change over time as a result of changes
in the underlying technology. If input-output tables are
available for two different years, the past rates of change in
the coefficients can be used to projeclt future tables. Where
direct technological information exists, this too can be used
to modify the relevant coefficients.

Regional Disaggregaticon

Since the simulation results presented later will not
involve any regional disaggregation, the details of this aspect
of the model can be omitted. Basically, the computations in
this section allocate the tstal industrial 6utput ﬁo the
apbropriate regional production centers and then determine the
fiows of goods between the various regions. Output is allocated
on tﬁe basis of relative profitability and productive capacity.
Production tends to shift towasd those regions which are more

efficient or more advantageously situated and which are expanding
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their productive.capacity relatively rapidly. TheApatﬁéfﬁ5bf'f
commodity flows is determined using a gravity model andrwilil'
be altered in response to -changes in relative costs of pro-'
ductipn and transport. Once the flows have been computéd,qthe
model proceeds to derive the distribution of income.

Distribution of Income

Vlages.

Labor income ir an industry is determined by the level of
output and by the labor cost per unit of output. Unit labor
cost is defined as the wage rate (dollars paid per man—hqur)l
divided by labor productivity (output produced per man-hour).
It is assumed that unit labor costs are constant for all 1§veis
of production below capacity. When output is pushed above
capacity, the industry will bé forced to pay higher wages or’
to hire less efficient workers. 1In either case, the marginal
wage cost will rise. For production levels in excess of
capacity, the maréihal wage cost is given by the fokldwiﬁg

relationship.

_ WMARG (I,M) = WAGER(I,M) (1.0 + WOVER(I,M) (RQU’I.' PT ('1"@5)—,'1‘.,0 oq2.11)
(x,M) (z,M). = (araan) (2.1
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xWAGER,,ap exogenous variable, is the basic unit labor cost, i.e,,
‘the, cost that is applicable for outputs less than capacity. The
paramet.er WOVER is.ﬁhe elasticity of the marginal wage cost with
rrespect to overcapacity production. Thus, if output exceeds
capacity by 2 percent and WOVER is 3, the marginal wage cost will
exceed WAGER by 6 percent. When production is less than capacity,
the marginal wage cost is simply WAGER. The industry's total
wage bill is the integral, over the relevant output range, of

the marginal wage cost. When output is below capacity, the

relationship for computing total wage payments reduces to the

following:
WAGES (I,M) = WAGER (I,M) * ROUTPT (I,M) (2.12)

Profits and Retained Qarnings

The value of an industry's sales is computed‘by multi-
Plying the shipments to each region by the price in that region.
Since the selling price includes any sales taxes, the~industr§?s
revenue is equal to sales minus indirect taxes.

REVENU (I,M) =} FLOW(M,N,I) * (P(I,N) - TAX(I,N)) - (2.13)
e N .
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FLOW (M,N,Ii is the flow of good I from region M“tof:ééiqﬁ{ﬁgﬁJé
Production costs include, in addition to lébordcoégg;_thél
cost of materials. Payments’for doméstiéally produééd gOédsVl
can be cdmputed using the input-output coefficients, but firms -
also. require some imported inputs. Letting AIMP(I,J) denote .
the amcunt of import I required to produce one unit of good J,
total production costs are
RPCST(I,M) = ROUTPT(I,M) 25A(J,I) * P(J,M) + AIMP(J;I)
* PIMPRT(J,M)J; WAGES (I,M) ' (2.14)
Profits, which are defined as all non-wage .income and

which include depreciation, are equal to revenue minus pro-

duction costs.
PRFIT (I, M) = REVENU (I,M) - RPCST (I ,M) " (2.15)

If the country imposes taxes on profits, thése toé shdﬁld"iéﬁ
deducted. After this is done, the profit variable measures .
‘the cash flow available to the'industry for reinvestment or 60#
distribution to individuais. Assuming that BETA is tﬁg pr'opor -

tion of earnings that is distributed, retained earnings (includ...,
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depreciation). are
. RETAIN(I,M) = PRFIT(I,M) (1.0 - BETA(1)) (2.16)
Disposable Personal Income

- Personal income in a given region equals the labor income
from all industries in the region plus the distriluted earnings
received by persons in the region. Most of the distributed
earnings could be more accurately described as the income of
owner-~operated enterprises. Assuming this to be the case,
distributed errnings are received only from firms located within
the region.

Y(M) = ) | WAGES(T,M) + BETA(I) * PRFIT(I,M) (2.17)

T

.+« ..Disposable personal income is obtained by deducting

personal income taxes,

pPI(M) = (1.0 - Prax] ¥(M) (2.18) .
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1product (GNP) 1s obta:ned by summlng flnal demands{an then

fdeductlng all 1mporLs of 1ntermed1ate goods.

GNP }_,"Q(l) Z_" Z:AIMP(I J) * TOU"‘PT(J) i
: . - h I.J f s e ;_f: S

fof ‘he reglonal varlables.

- comumrtion =31 P + cme(z ]

VINVEQ'I‘MEN'I : Z Ril\ivs'r;"(i,;M) i

'a major role in development plenning, is the balance of trade
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_The: value of oxports is

CVALEXD = ) EXP(I) * P(I,NREGON) (2,22)
SR R I' Sndues et e st

_where P(l NRhGuN) 1s Lhe prlce of good T on the world markets.
Goods are 1mported Lo satlsfy Lhc demands of consumers, govern-
»ment,;lnvestors, and producers. Thus, total 1mports 1nto

rcglon M of good I are

© IMP(I,M) = CIMP(I,M) + GOVIM(I,M) + RINIMP (I, M)

uji+,§jéé£ﬁé(£'&)'* koupr(J%Mﬂg o (2.23)

The total value of 1mport= 1s

VALIMP Z' ZVALIMP(I M) * PIMPRT(I, M) (2.24)

§ Ty
et 4
[ 5

S

G

'BALANC'="VALEXP'SVALIMP - (2.25)
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Extensions of the Model

The basic simulat?on model, as described above, prbvideé a
complete set of relations that can be used for simulation experi-
ments. The model has, however, been modified to permit the
inclusion of several additional features. The three major
changes ;hat have Beep made expand the scope of the model to
include (1) price and wage inflation, (2) import quotas, and
(3) detailed analysis of the transport sector. Only the first
of these modifications will be described here since that is the
only one that is used in the results presented below,

Prices

In the basic model, prices were assumed either to be held
constant or to be specified exogénously. But in a number of
developing countries, inflation is so rapid and so pervasive
that it is itself one of the major concerns of the policy makers.
In these instances, it is unreasonable to assume that prices can
be treéted as predqtermined variables. The ﬁace and incidence
of inflation will be significantly affected by the pattern of

economic development.
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In the long run and in an economy characterized by
Jreésonably,competitiVe;markets, prices will be determined
;primariiy by costs. Of course, even under these conditions,
it ‘is possible for the %overnmenf to cause inflation by'
excessive increases in the money supply. Since the model
does not include a financial,seétor, price increases due to
general monetary inflation will have to be assumed to proceed
~at an exogenously determined rate. Apart from this inflation,
.the price of a commodity will be increased only in response
to an increase in average costs. Therefore, when output does

not exceed capacity, the pricing function is the following:

AP(I,M) = PASSA(I)*ASCA(I,M) + PASSD(I)*ATAX(I,M)
+ PASSE * P(:l:,M)'t_l ‘ (2.26)
PASSA..is the proportion of the increase in production costs
,that}is'passed.on in prices; PASSD is the propprtion of an
increase;-in indirect: taxes that is passed on; and PASSE is
fhg réte4of géneral inflation. Sinée prices are measured at

u‘fthé point where the good is sold, the relevant cost variable
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is the average cost of supplying the good to th%t*fééiéﬁff%éﬁ?%
average supply cost, SCA, is a weighted averagé of ﬁﬁéffgéiﬁﬁgi
production costs where the weights used are thé_prdpbrfidné‘éf
total supply coming from each producing region. |
When output exceeds capacity, the Pricing‘functionfié»i’V“
expanded to include demand factors as well as costs. 'AISO;i*“
marginal cost will now be different from average cost and may
have a different impact on prices. The parameter PASSB measures
the proportion of an increase in marginal costs that would be
passed on if the industry were operating precisélY‘at full
capacity. It is assumed that as output is pushed above capaéity,
firms will tend to increase the proportion of costs Ehatvaré‘rﬂl
péssed on. Alternatively, as odtput increascs,,firms will
eépand their profit margin by increasing the markéup-over'ccsts,
To reflect this typé of béhavi;r, the cost term in the priéing‘”

function is given the following form.

,'}3 ROU'I"PT(-I‘.., _ o
ApcosT(I,M) = [L.0+PASSF(T)%¢ M o i S -1, 0} (PASSA(1)ASCA (1, M)
ZRPCAR(I,M) — -~ T

el

+ pASSB(I),QxSCM(I;'M) SASCA(I,M)]. . (2.27)
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s;ncejap_increase in long-run average costs will produce an
.eggallchange in marginal costs,ASCA is subtracted frompSCM
to. 'eliminate ény double counting.. The parametef PASSF determines
£he sensitivity of mark-ups with respect to overcapacity pro-
duction. If output exceeds capacity by 1 percent and PASSF
is 2, then the mark-up will increase by 2 percent.

.- When demand is very strong, producers may raise prices
even in the absence of an increase in costs. Therefore, the
pricing function in the final firm also includes a term relating |

prices directly to the rate of capacity utilization.

AP(I,M) = APCOST(I,M) + PASSD(I) * ATAX(I,M) + PASSE(I)

3 ROUTPT (I,M)

* p(I,M)tfi+ PASSG(I)S?
- RPCAP(I,M

M (x, )tf-l

P(I,M)
! t-1 {9 20\

In some cases, it may be useful to perform the simulations

- in. terms. of: relative priqeézréﬁyerjthan:a5501ﬁte'prices. This
is gasily done by dibidiné all pfices by some aégregate price index

su@h as the GNP deflatgr. ghe advantage of rclative prices is

that they avoid the almost insurmountable difficulties involved.
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in making meaningful projections of gencral monetaryiihflatibn;
Also, relative prices are éll that are relevant to questions |
concerning the allocat;on of resources. Though absolute priceé'"'
are useful, particularly in the area of foreign tréde,pmh$e%&ff
their advantages are retained and many of their headaches

avoided through the use of relative prices.

ITI.The Simulation Results

Dat.a froh Pakistan are used to illustraie some of the uses
to which the model can be put. The period coﬁered is from 1960
to 1969. Observed data are used for 1960-64 and projections or
forecasts are used for 1965-69. Almost all of the information
is derived either from a paper by Tims or from the Third Five-
Year -Plan of the government. of Pékistan.;/ The Tims paper is
particularly useful in that it provides estimates of input~-
output tables for the years 1960, 1964, and 1969, All data

pertains to East and West Pakistan combined.

1/ Tims, Wouter, "Growth Model for the Pakistan.Economy",
Planning Commission, Karachi, 1965. Government‘Oﬁﬁﬁa‘
Pakistan: The Third Five-Year Plan, 1965. '
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To keep thewexamples reasonably simple, the data are consoli~-
déted to the point wheve the ecunomy conkains only fouy industrial
sectors. The industries are agriculuure, consumer goods and
services, investment and intermediate goods, ang transport. The
goods available in the economy also fall into the same four |
catégories. Since the present discussion will focus only on
the aggregate results, no attempt was made to provide a realistic
regional breakdown of the data.

Tt should be observed that the model is in no sense an
optimizing model. It has no criterion function to maximize or
minimize. All the model can do is aimulate or predict the be-
havior of the econumy under a set of specified conditions. If
the problem is to evaluate several alternative development
plans, the model can trace out over time the economic imp;ica—
tions of each of the different plans. Insofar as these predic-
tions are accurate, they should prove useful to the decision
ﬁakeré who must eventually choose the "most desirable". plan.
}Néturéii;}befofe the model pan:be used to examine aiternative
pélicies it must be shown that tﬁe beha@ior of the model is

similar to the behavior of the actual economy.


http:resul.ts
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The Calibralicn Riing

To calibrate the mzdel, simulations were run for the fives
year pericd 1260--1864 - the most recent period for which actual
data are readily availakle. Insofar as possible, the parameter -
estimates were derived directly from the available empirical
material. Where dirxecl measurement was not possible, the para-
meters were adjusted iteratively until the results conformed '
reasonably well to the actual behavior of the economy.

The actual data and the results of the basic simulation run
(run 1) are shown in Table 1. The table gives information for
the first and last years of the pericd (1560 and 1964) and"
cumulative values for the entire period. In all cases, the
discrepancies between the aclual and the predicted values:are
extremely small. This, of course, does not prove that*theﬂmodél.
as set up here is a perfectly accurate represenﬁation;of‘fﬁe
Pakistan economy. However, the similarity is certainly =
sufficient for purposés of the present examplé.f

To permit. longer simulétion runs and to compargﬁthe{mﬁdgxfgf'
results with the projections in*ﬁhg<Thi¥duplan;<rﬁn‘1m&sA93£éﬁ§é§{“

to cover..the period to-1969. . This extension..isvdonei in" such a
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way that. the results can be construed as a type of "null hypo-
thgsggﬂ. Exogenous variables and parameters arc extrapolated
Jin5§;§feasonable" but. somewhat conservabkive manner. For the
ﬁost part this means continuing, but not accelerating, trends
observed during the first fivé-year period. The results, as
given by xrun 2 in %able 2, can be interpreled as the outcome
that could be expected if the pattern of econcmic change

observed in 1960-1964 were to be continued through 1965-1969,

Altgrnative Savings and Investment Policies

‘When one: compares run 2 with the projected data, it is
apparent that the null hypothesis implies somewhat slower
growth ‘than.that. anticipated in the Third Planal/ To show that
this.difference is not due simply to the smaller amount of
inveétment:in the null hypothesis, another run (run 3) is made
.in which investment is exogonously specified to be eqﬁal to
the levels given in the Third Plan. Though run 3 shows some-

what more growth than run 2, it is still appreciably below the

projected. amount:.,

1/. Actually the projected data are derived from a number of
government sources in addition to the Plan. Hopefully an
; over=all.consistency with the Plan has becen maintained.
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All other policy variables ggder direct. governmentébﬁﬁﬁfai%
such as government. expenditures and taxes, have thé“sahéﬁﬁélﬁéé
in the simulation runs as in the projected data. Therefore; it
is the indirect rather than the dircct impact of the~dévelbpm&n
program that accounts for the difterence in growth'ratégi’*Fdi
example, the Third Plan assumes a marked acceleration in’fﬂe,
rate of structural change in the Pakistan economy. The extent
of this change is much greater than that cbserved in the '1960-64
period and is also greater than that incorporated in simulatioh 
runs -2 and 3.

One of the principal assumptions underlying the projécﬁedi
data is that the average rate of consumer savings will increase
quite sharply during the Third Plan. In terms of the parametérs
of the model, this implies that the avérage prepensity to -
consume, ALPHA, will féll from .922 in 1964 to‘.889 in 1969.
Run. 2, on the other hand, assumes a decline of only*hélffﬁﬁat“
amount‘wiﬁh tﬁe propensity to consume ‘equal to .9b6*iﬁflgg§$“ﬁi

~If the propensity to consume is:set“atﬁthel1évgis¥iM§Iiéa“f
by. the Blan,_anq no 6ther éhangés are méde$¥theﬁresﬁftﬁié'a%“”

‘sharp decline in economic growth. Run 4, which except fof,ﬁhéﬁ
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zpeduétionhin ALPHA is.the same as run 2, shows the effect of the
_increased saving. Thig outcome is simply a straightforward

example of a Keynesian depression due to insufficient. demand.’

An increase in domestic séving, unless it is offset by an

increase in investment, is not conducive to rapid growth.
Unfortunately, there is nothing in the real world, not to mention in
the.modgl, to guarantee that funds released from consumption will

go into broductive investments. These funds can just as readily

end up in gold hoards or in ba;k accounts in Switzerland.

The Third Plan, however, goes on to argue that:the.additional
savings are necessary to finance expansion in industries that can
produce impesrt substitutes. In the present model almost all
;mpqrt substitution wbuld have to occur in the investment and
intermediate goods industry.. If Pakistan were able to achieve
the maximum feasible amount of import substitution, the import
coeffiéients for inveStmeﬂt»gopds should be reduced by about
25%.%<~ This is more than twice as much import substitution as
wasgasgumed~inuthe-previous.simulation runs and is.more‘than

fbunrtimesgashmuchfas‘was observed in the 1960-64 period. "As such,

—

VI
3

;Z$ These'éoefficjcnts'are the elemcth of thce BIMP Matrix.
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25% would seem to be an upper limit estimate of the amountyof
import substitution that can reasonably be expected. -
Simulation run 5 incorporates hoth changes¥described{ab0§§:
the increase in the saving rafe and the 25% reduction in tﬁé
import coefficients. All measures of economic activity in
run 5 show an increase over those 'in run 4 but they are still
not quite as high as those in the null hypothesis, run 2. ~The 
.Increase in'output in run 5 is, however, accompanied by a
‘decrease in the cumulative trade deficit. Thus, import substi-
tution has more than offset the additional import demand: /
generated by the higher output.l/ Tﬁe import substitution -in
run 5 channels a greater proportion of the investment.demand -
into domestic maﬁkets but this has only minor secondary effecta
on the aggregate level of investment. Rpn 5's cumulative
investment of Rs. 71.8 billion is Rs. 800 million higher;th&n
the investment in run 4 but it iS~still_Bs. 3.Q billion waer

than the projected amount.

1/ Wwith exports exogenously 5pecified?a£ théisam§£¥gv§¥§;ihﬁéiﬂkﬁ
runs, changes in the trade deficit are,dpe‘SOIelyjtoﬁgh_ ges..
~in -imports. : T I S el s
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Run 6 maintains the same high savings rate and rapid import
subst.itution that were used in run 5, bult investments are'
exogenously. specified to be equal to the projected amounts.

If run 2 can be viewed as the null hypothesis, it might not be
too inappropriate to term run 6 the "official" hypothesis.
Insofar as possible, run 6 incorpqrates the major behavioral
assumptions that can be derived from the available government
documents. The input~output tables, the capital-output ratios,
the composition of consumer and investment demand, the level of
Jovernment expenditure, and of exports are taken from those
jources. The rates of saving and of import substitution are
-hose implied by the Third Plan. It is even assumed that the
>lanners can, by some means, maintain investment at exactly the
levels. specified in the Plan. As run 6 shows, these assumptions
wre not sufficient to generate the high growth fate and the low
'xade deficit given by the projected data. Compared to the
rojected data, run 6 shows a cumulative GNP ﬁﬁat is Rs.'6.8

»iblionﬁlower and a trade deficit that is Rs. 1.8 billion higher

Pad

than planned. The projected: growth rate of GNP between 1964 and
, . : .



s

iratlos, partlcularly in the 1nvestment goods 1ndustry}}

fwamount of investment pe01£1ed in the Plan seems to generate
riconslderable excese capacity.~ In 1969 agrlculture would&beul
zéoneratlng at or sllghtly above full capaclty, the consumer goodsyi
A,lndustry would be produ01ng at nearly full capac;ty;”nﬁtjthe rtﬂfl

1nvestman goods 1ndustry would be operatlng at rates well below :

&écapacxty.ﬁ If: thlS rather: unbalanced 51tuatlon were aptual]y to .

?qoccur, 1t would leave the economy in a- very precarlous pos tlon ‘

xgat the start of the Fourth Plan. All 1n all 1t 1s dlff ”ulLfto .

;Qsee‘how the prOJcctlons 1n the Thlrd Plau can be derlvedkln aikax

tloglcally conslstent fashlon from the premlses contalnedf herein.l

?Investment vs. Consumptlon Orlentod Altcrnat:veq

‘offlclal»plan,M«Theeflrstgalternat;ve;mrnn";~
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,rclnvest gredtcr proportlon of thclr proflts. -This causes
;1nvcstment to exccod by a con51derable amount, the investment
71n any of the’prGVLous‘runs orlln the»prOJected data. Run 7
ﬁalso a551gns sonowhat greater 1mportance(to the consumer sector

tthaneInglvenﬂtogltaln'theﬁPlan;*'The.average%propensjty to

fconsume 1s here assUmcd Lo decllnt only:as much as in the null

?hYpothe51s,ﬁ"1'7.ﬁabout;half aS‘muchWasein-therofficial hypo-

}When thesc chdnges are made, the model generates a growth

ilnvGNP a]most equal to that glven in the projected data. But
fachlev1ng ths growth requlres 1ncreases over the: Plan levels
fof Rs. 5 3 bllllon lnblnvestment and of Rs. 3.9 billion in the
;trade def1c1t.i.These results'are, in'afsense;athe~model‘

festlmate of what 1t would cost to aﬂhleve the .planned growth

1rate (6 6%):u31ng a development strategy ‘similar to the one

gproposed 1n the Thlrd Plan.

“RunLB examlnesﬁthe pos51b111ty of us1ng a development

Hstrategywlhat places more emphasms onfcon umer goods and less

¢
e

Ton rnvestment“goodsl *al”;;“;' /*'gfrom 1964 on, the average

epropens1ty,Lo consume out of personal 1ncome 1s held constant
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at the 1964 level of .922. Also, by increasing the accelerator
coefficient, investment is made more responsive to-exceeé “;A |
capacity. The rate of import substitution is the same‘esrin rhe
null hypothesis; less than half as much as in runs 6 and“?ﬁf

The ygrowth achieved in run 8 is approximately the same'as
the planned amount, but the‘investment required is almost
Rs., 6 billion less than in run 7 - a run vhich generated the
same growth rate but which emphasized expansion of thecinvestment
goods industry. Despite the lower rate of import substitution
assumed in run 8, there is a reduction, compared to run‘77?of
Rs. 1.0 billion in tke trade deficit. There are“sevérélVféctors "
thatvaccount for this change. An expansion of the inVéétmenr
goods industry requires a much greater proportion=offiﬁpor£edn;
goods than does an expansion of the consumer goods induSEriidjin

"addltlon to the investment requirements, it takes more 1mports o

of 1ntermed1ate goods to produce capital goods than to produce o
consumer goods. ‘Thus, the change in development strategy cause"
a Shlft in’ the: comp051tlon of demand whlch?””mcgf&& O£

- dlfferences ‘in the rate of 1mport substltﬁtlon;
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Perhaps~the)moet significant aspect of run 8 is the level
of consumption it generates. Personal consumption is Rs. 5 billio
- higher than in run 7 and Rs. 7 billion higher than the projected
amount., Consumer expenditures between 1964 and 1969 grow at a
rate of 6.6% as compared to rates of 5.7% in run 7 and 5.3% in
the projected data. Per capita consumption could increase by
Rsa 67 or 21% rather than by the planned amount of Rs. 43 or.l3%.
There are of course a great many other alternatives that
. could be proposed and analyzed. For the present purposes,
-however, the simulation resﬁlts discussed above should suffice to
+illus trate one way in which the model can be used. Though the
3mode1.cannot choose between alternatives, it is able to provide
ythe,information;necessary for making a raﬁional dedision. 1In
#@e;examples given here, there are at. leasﬁ two general conclusions
;that:could be .drawn from the simulation results. First, given
the .assumptions of the Third. Plan, . the pro;ectlons for gross
natlonal product and. for. the. balance of trade deficit seem very
OPtlmlSth.; Second, the. strategy of. emphaS121ng the expan51on
vof lmport substltutes and other 1nvestment goods seem to entall

rather heavy costs, partlcularly 1n terms of foregone consumption.



One advantage of using the simﬁlatioﬁ model isfthatkit*ailowg
the planning agency to estimate this cost. Naturally anjicon—
clusions based on the results presented here are neCessarilypa
very tentative because of the crudeness of the data emploYéd}’

Import Substitution

In the preceding section, the model was used to-compafe”'
specific, well-defined development plans. This sectioh’ﬁii%
show how a simulation model can be used in formulatingfsuéhﬁ}k
a plan. Basically, the model is used to provide'quanﬁiﬁaﬁiQo:

estimates of the sets of feasible alternatives. mThiSiiéﬁaoaéf

by making continuous, small changes in:parametérswahdﬁtﬁéhf

tracing out the implications of each set of:asaumpﬁiohaf

‘each simulation run is very inexpensive, it isvaSSibiéfE
‘consider’ literally hundreds of alternatives with. thlS approach

For purposes of illustration, the problem of 1mport substiy

tution is considered here. InrPaklstan;:asxln_mOStudevelOP;ng;

countrles, the shortage of foreigh exchange is- a factor i

constralnlng,the pacefof economlc.advance.. One method for

floosenlng thlS ‘constraint. is to expand the*domcstlc produc 1on

‘wof goods currcntly bclng Jmported~ BuL thc'oxpan91on 1n vroductlong{
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;requires.capital investment. and~that;;ingturn, requires imported
;ébcdeﬁ These clhanges in the patiexn of outpat and investment
"willgefﬁect the rate of growth of national income and that too
Wwill ‘alter the demand for imports. Finally, if real resources
are to be diverted to investments in industries producing import
substitutes, the resources available for current consumption
must be reduced. - Therefore, a plan involving rapid import
subeti;ution nust also incorporate a high marginal savings rate.
+*'A number of Simulation runs were made to determine the
frelationships‘amongxrates of import substitution, gross national
product, marginal savings rates;. and trade deficits. Each 10-
‘yearﬁéimulation run was based on the "nullvhypothesie" (run 2)
deQCribed’aboveuf Except for.. the changes specified below, all
:parameters and ‘exogenous. varlables ‘were: glven the same- values
,aslln.that*run;‘,rw
m; Startlng from this. basc, it  was assumed. that import sub-
stltutlon;proceeded at. varlous rates ranging* from 10 percent to
45 percent over the lo—year perlod.g Roughly speaklng, a.25:
percent‘rate of 1mport substltutlon 1mp11es that, for A glven‘

,level.of CNP, 1mporfs ‘An the-tenth: vear w1ll be. 25 percent less
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than they were in the null hypothesis., It was- assumed that the
import subst.itution affected the pattern of anLStmOHL and
intermediate demands but did nol alter consumers' behavxor;.
patterns. Thus, 25 percent import suhstitution would;appeaffine
the model as a 25 percent reduction in the BIMP and¢AIMP5?? B
coefficients during the tenthiyear. To derive the correspondlng
reduction 1n earlier years, it was assumed that the 1mport sub~
stitution proceeded at an even pace.v.The,coeff1c1ents,pentaining
to domestic demands, the A and B coefficients, were ihcreaséacby'
off-setting amounts. The reduction in. 1nbermed1a Ler demand for
imports ‘Was assumed to increase the domestic 1ntermed1ate ,.-
demands for both consumer,. goods -and investment goods. Reduced
1nvestment demand for 1mports 1ncreased the domestic: demand for
investment goods only.. | -

For each assumed rate of import. substltutlon, a 1arge numberv

of runs were made using dlfferent values for: the average pro-*"

penslty,to.consume,‘ALPHA. The changcs in: ALPHA of’course
produced changes 1n the{dlutrlbutlonAof*out’u“

and 1nvestment Thls also, 1nfluenced the f99§m¥»$§éféﬁﬁhi-cuf§?{
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rrade-0ffs: Among Marginal Savings Rates, Trade Deficits, '‘and GNP

fzi¢ The results of the simulation' runs arelsummérized graphically
inQFigures 3. and 4. Figure 3 shows the derived relatibnship, at
vvarioub?levels.bf GNP, between the marginal savings rate and the

tradesdeficiﬁ;r GNP and the trade deficit are measured in year 10
-.while" the marginal savings rate (MSR) is measured over the 10-year
-period. For any given level of GNP, the higher marginal savings
-rates are always aésociatediwith higher r:tes pf import substi-~
-tution. For example, with GNP equal to Rs. 60 billion, an MSR of
;19.5néOrresp0ndS»to 25 percent import substitution while an MSR

of :23.9 corresponds‘to'45ipercént‘import'substitution.

‘The .slopes -of the'curves:in Figure 3 can be used to compute

the change“in the savings rate tﬁat*is necessary to genetafe a
sPeéified reduction in the trade deficit while holding GNP constant.
uihpughﬁéach curve is»apprqximately Iinear,‘theicﬁrves‘beCOme much
ufigftér%atv1pWerﬂleveléfbeoutbﬁt;? When*GNP ié‘Rs. 66 billibn,
an:. increase 'in. the’ MSR of:" 3 75 perccntage p01nts reduces the

gtrade ‘deficit by Rs. 1.0 bl&llon.n But 'when,GNP 1s only Rs. 56

~b11110n, ‘the - MSR' must’ inérease by 6.0" percenLagé 901nts to ‘cut iw

the ;deﬁl?-’:t By Rs. 1.0 billi6h
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Figure 4 prescnts the same body oFf information. in° a slightly;
different format. This graph gives the relaLlonshlp between thel
MSR and GNP, given thc size of the trade def1c1t.” Presentlng
the data in this form would be particularly useful if‘a'épeCific
goal has.been, or is likely to be, set for the trade def;gft;a{j
The graph shows how the economy can produce a higher GNP;:Qitﬁbﬁt
increasing the trade deficit, if it can increase the‘MSR'aﬁa tﬁe
rate of import substitution.

Impact on the Investment and Intermediate Gonds Industry'

For some purposes, the summary information contained iﬁ
Figures 3 and 4 may be all that is required. 1In genérai;jﬁ6Wever,
’the more detailed data produced by the model will be needed to
evaluate the deslrablllty and/or feasmblllty of the varlous |
alternatlves. To make this more concrete, three specifiéfﬁfégfame,
”wili'ﬁéuséleéteé'ffom"those‘used'to‘derive'Figufeaﬁéiaaafa‘\ The
?flrst plan (P ) 1ncorporates 25 percent 1mpbrt substltutlon and

?PIoduces a GNP of Rs. 60 bllllon and a trade def1c1t of Rs.,3.°"

fﬁﬂ ;63 bllllon and'a tradc def¢01t of Rs. 4 5 bllllon.viThe:'hlrd .
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?ltetnative (93y‘involves_45 percent import substitution and
“éé;gerts,aiGNP of Rs. 65 biliibn and a trade deficit of Rs.
“3.5;biliibﬁ,

To compare these alternatives, the simulatioh model can be
uégg to provide ipdustry detail and to trace out the time path
‘ﬁérjvariables of interest. As Figure 5 shows, the time path
er GNP provides very littlc‘additional information since all
three plans produce very smooth-gtowth. The trade deficit,
however, moves very differently_in cach of the plans (Figure 6).
Theﬁdgficit in szis not only much larger than in the other |
.p}aqs but grows stgadiiy and_is still'increasing in year 10.
Péa&gn the other hand, holds the trade deficit constant after
¥9§ri73 The comparison between él and P3 is particularly
‘éntepgstipg.v Pl ends up withyyirtual;y the same deficitras P3,
.bgtit does so by having.the deficit increase moretrapidly in
‘tﬁﬁwe;tly yga:sﬁ‘gpd thgnAdeglingAafte: year 7,!.As a result,
‘the cumulatlve def1C1t over thP lO—ycar pexlod 1s apprec1ab1y
hlérger for P tnan for P3.h On. thc othcr hand ;t could}be,

1
;argued that the growth path establlshed by P

[

1 1s more 11ke1y to

_lead Lo futurc reductlonq 1n the deflClt than that generated by

..ix.~

5P3. lf thS poa51b111ty 19 of 1ntcrest, it should bc 1nvest1gatcd

'thruugh u1mu1aLJon runu covnr:ng 1nnqo parlodsgf'
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‘Even when a development plan produces a 1evel of aggregate

output that is perfectly reasonable, it may ;mpose unrealxstlc
, v

‘demands on certain individual 1ndustr;es. Thlq 1s partlcularly

true when the plan involves significant erueLural change‘ff

such as those associated with rapid import substitution. . CIearly,
with the three plans being examined here, the 1nvestment goodS‘,"
industry is the one most likely to be overtaxed. Flgu:es jxandj

8 shcw the movements in that industry's output and 1nvestment;e
‘As would bhe expected, P3, W1th 45 porcent import. subatltutlon;
puts the greatest strain on the industry. Any avallable techno-
logical information and 1nd1v1dua1 expertise should be used to
determine whether the implied very rapid growth in outputlls,v“‘
in fact, feasible. 1Insofar as possible, any necessary modlflca-
tlons or constralnts should be incorporated directly 1nto the 1'
model. o

The problem concerning investment is whether the inddeﬁﬁyf

is capable of absorbing the enormous additions to capiteif
involved in the second and third;alﬁerﬁaﬁibes;Fg°fq“k 11

-que tJon is clouo]y ro]aicd to: thc preV1ous onc c ncernlng,,

”;maxlmum fca31b10 oulput 10v01s ‘ The V1rtuc of thc glmulatlon
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;F?:hgiﬁugmiqugp Ph§§kiﬁ a;wgygvprqvides answers to these
'g§§§£§gﬁg, but thquit provides sufficient information that

?hg§g;p:pblems can be reqognized and faced up to. If, in the
end(‘;t}is de¢§d¢d tﬁat all of the alternatives are feasible;

;he simulgt;on results provide the planner with the quantita~

tive information necessarv for choosing among them.
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Table 1

(millions of rupees)

 Actual data and the'simniation run for 1960-1964

| Agriculture

Consumer goods

4 X I

Investrent
goods

X I

GHP Invesirment Consumﬁtion

Tiaég
.defici

'V;ffZQﬁlﬂ

1062

27211 1126

7131 834

2160 583

36063

3605

31379

21524

119862

1052 |

27239 1126

7169 834

23105 583

35942

3605

31350

2246/

123316

1750

34377 2690

13198 2185

2926 950

45060

7575

36051

32197

34461 2700

113288 2153

3030 1042

45229

7670

26214

- |153325

927¢

£9560 7049

12470 3954

202806 27132

168575

3967 -

14850

153496

50186 6276

202138 27247

168303 1490




““Simulaticns of the .Pakistan Economy, '1960-1969

TABLE 2 . ..

Cumglative Totals

~ ikillions ot ruypees)

LAgticuituie'-Consumer Goods | Investment Goods Transpert o -
Invest- Consump~ Trade
o X 08 b 3 I x _ X I GNP " ment  tion  defioit.
Pro ected daté”_fh?ﬁ' SR T E : ' \ T ..}ﬁml
?.960 1969 | 2450 17.5] 368.0 26.2] 139 0 20.9 | 50 6 105  473.2  74.8 " 381.1 36.5
_Run e ;T“!ﬁi' : ~ _ : ~ — Q ; RS
"Null" . | 244.8 17.9 |365.5  25.2| 135.1 10-2 131 6 16.2 472.8  72.6  382.8 38.6
hyoothesis S i ' , L
gun . 3 ¢ R R R T L
Precetemlned 244.7 17 5 | 365.5 26.61°135.8 20 9] 21.7 10:3 473.0 74-.8 262.4 40.2
-3 "'"es" nent. - . - -
]Run % f ' . s
Increased '242.5 17.4 | 361.8 24 7} 133.2 18.9 : 31 2 10 0 468.0 71.0  378.4 37.6
eav"qg e L _ i - ot
_E gslmga‘@!r 91 283.3 17.6 |362.9 24.8; 135.1 19.3 | 31.4 10.1 470.2 71 8 379.4 37.2
:.-:stl‘-t*"'on R R — - e e— ' -
f-ypothes;s' 24,9 17.5 ’463“. '_ ~ _2_(1 2: ziz '.31.? 10.3 4.1-19_4- ) 74.,57.- 379.7 3%.3
xan 7, I R B T )
Emphasis on £46.7 20.0 [:67.5 A3 1.8 21.9 { 32,4 10.9 479.3 g§0.1 383.4 40.4
‘avestment coods N —
Run & .
ci’;??ici“gi‘;’as 246.0 20.1 [370.3 26.0{ 138.3 17 4{32-1 10.7 479.5  74.3  388.4 39.4
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