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A MODEL OF ECONOMIC DEMOGRAPHIC INTERACTION
IN DEVELOPMENT

Economic'deve10pment is a subject of great' interest to economists,

politicians;fplanhers‘aad ordinarp'peopier’-Many stodiesihave'focased on

) the defihition,pmeasorement and causes of econoﬁicp&evelopmeht,f Although .:

t great stridesvhave heeh:madevin'the area,‘mach WOrk:still needeto,bé‘dOﬁe..
Populatlon dynamlcs has recently comeblnto the spotlight. ‘The..

r"popuiatlon exploslon \and world food cr181s have ralsed questlons re=

‘iative‘tofthe-effect:of'population growth’onheconomlc development.- Recehtiy

'btherethare beehlatte@pts to ioentify'1inkages’bet&eeh:ecohohic‘and

dehdgraphic;processes. .Anheitehsive review'OfEthe‘literatore;in these

areas is'preseatedvhyhﬁhite, et'al._ -

' Thisipeper abstracts'the resultS»ot ah‘effort to dé&éiopoa coaceptual_
Imoaeivrepresentihg the simultaneousfconsideration'of‘the.demographiciaaa
economlc phenomena w1th1n the developmeht process. The model called the
'Purdue Development Model (PDM), has been operationallzed into a package of
';computer programs. However, ‘the model is conceptual and requlres a great
fdeal of emplrlcal data to operate. R | | |

Whlle the PDM is de81gned to>31mulate the overall economic developmentb‘
process, it prlmarlly focuses upon ‘the agrlcultural sector. A speclal
attempt was made toblnclude those varlables whlch representrthe agrlcultural,-
Esector s.qeyelopmentvaod‘1nteract10ns:w1thﬁthe»rest~orpthe.ecgnomy-ahdgtheva
- World..}Oatpat,islproouceo»in a.format whichxis”seeh‘to;beEﬁeanihgfal\aho

‘useful to policy makers, LR
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The eséential»putpose‘of the PDM is to quantitativelyrilluStraté the
~ interrelationships between agricultural and nonagricultural development;
and betweenfpopulatiqn change and economic development. The model may also

be useful in-evalgatiqg thé multiple impacts of programs‘and policies designed

to affect rates of economic or demographic change.

' :Mpdel Overview )
'The‘Pﬁrdue Devélopmeﬁt‘Mééel (PDM) reptesents the economic and demo-
graphic‘proceéses'ineblﬁéd in:devélopméht. The:eébnomy and the'pbpuiation
~are treated as'two COmpbnents of an interaétiVe systém. Thé’PDM is dynamic,
yiéldihg &estriptions 6f acti?ify bVervéach of many time periods. Basically
‘theiPDM'tontains’foﬁr coﬁponents% ‘the privéte'economy; the government;
thé'POPﬁiatibn'gﬁdfthe rest of~the.world. ‘Major chPoneﬁts Andbliﬁkagés
are pfesehtéd in’Figﬁre'lf ; “ -
| ‘vTheiprivafe economy pfbdu¢es goods for exporf or.dqméstic COnsﬁmptian
while’usiﬁg_ippu£s of 1and; labé?,‘cébigal and intefme@iéte goods. Séven:‘
‘ ,aggregateiecoﬁomic goodé,;ﬁé fepresehted. Theséjgoodslafg>pf6duced and
demanded by the two seétors (agficuitural,and.néﬁagfiéulfﬁral) aﬁd‘the ngern— -
meﬁf._ The ecdnomy is open to importsJand‘expofts far eéch pf the Seven goqu.
":The-econbmic médeiri§ formulated as a one‘periéd 1iﬁeafiprogramming model.
]Eaéh éectof has demandvcurves for each of thé>§even pfoducfs; Supply is.
épecified for imports, ﬁith.éﬁ'iﬁplicitvdomestic sﬁpply'curvevdéfined‘gy
tﬁe'interacﬁion of goﬁs#raints and technical prbdﬁctionialtérnati&gs,
.'The gdvernméﬁtvproducés seryices forvthe'dbméstié econdmy; cqllécté
taxes and uges,labor_and“quds;,FServiées prodﬁCedrby fhé;g§§ernmeﬁt\§ré 

principally health, education, ‘and research and extension. The production.
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The government dlsperses 1ts tax funds in the form of wages and payments

of these act1v1t1es (serv1ces) requires taxes, labor and 1ntermed1ate goods.

for consumed goods and services. ,Government is assumed to operate on a

_paiancéd-bﬁdgef;‘ The government“is also'seen'as;a.regulatory'body placing'

restrictions on flows of inputs,‘labor_and foreign exchange.

The population component demands goods‘and Services,,receives wages,

fsaves, changes structure and prov1des a labor force. The. population is

!

stratified by locatlon, age, sex and educational attalnmen ,Consistent with

‘this stratification,.the population structure changes.thrOughIthe‘pfOCesses |

of?hirth;!death,‘migration‘and_education,-’The resultant/populationﬂstructure‘

influences the siaeAand‘composition\ofbboth economicodemand'an&'the 1abor force.
lThe‘norld COmponentrinteractsbWith?the‘domeSticyeconomybthroughgthe"

import—export mechanismsfénd1interacts\With’;heprpulation throughimigratibn,

/ 7’ . Al . . : ! -
Explicit export demand and import supply functions are present for each of

“ the sevenvcommodities.' Migration activity may result in either a net inflow

or a net outflow of people, depending upon demographic,and economicfindicatorsu

‘

Given thlS general overview of the PDM. components and their functlons,

,the remalnder of the paper is dedlcated to a discu531on of the spec1fic

modeling of eachncomponent, a
e c . . : \

‘The PDM Models

S , R -
The PDM is- operationalized as . .a computerlzed integrated set of routines-
) ‘ T >, S =

f ' ’ l /

written in F¢RTRAN The«package consists of:

1. ‘A populatlon accountlng mechanlsm - takes 1nput on base populatlon
and rates ofrbirth, death, migration,'educational-enrollments and

”2.va'competitive—marketeSimulating linear programming model - takes
dlnput;on demand, foreign trade,'and_availability,of factors of.

‘ production; creates a production-consumption pattern.

graduation; creates-revised population. R A o a



3. A set of economlc—demographlc forecaster equat1ons - takes

economlc results (such as per caplta 1ncome) and past demographlc

iresults (such as populat1on pressure), creates a predlcted set of
demographlc rates (b1rth death mlgratlon enrollment,:graduation).
'ﬁ . '4;{'A‘set_of demographlc—economlc forecaster‘equations~— tahes demo—jv

'graphlc results (populatlonvcomp051tlon) and past economlc results

(per caplta lncome), creates demand for goods, labor force and

"saylngs; /v B
5. A forécaster,of’government services. - generates:information on
dsupply of serv1ces,‘taxat10n amounts, exchange rate, allowable
’ trade surplus—def1c1t userf goods, labor and pyaments for
4 ,servrcesvused.

6 LA forelgn sector - suppl1es 1mports, demands exports, and

h_1nteracts through 1nternat1onal mlgratlon.

: These models are related 1n a dynamlc structure. Flgure 2 shows the
’.sequence of'operation'of'model components.. Any model 1n the sequence has

1nformation on the past behav1or of all models.‘

. -» - . SN ) - L s L

'Populat1on Accountlng S S .»],‘jv'_" A

No.

The populat1on is dlsaggregated by age (65 single year age - groups, plus"

one cohort for older people), sex, locatlon (rural agriculture, rural nonagr1~‘fl'

o

culture, urban) and educat1onal atta1nment (f1ve levels of years of schoollng

fcompleted' less than 4 4 but less than 8 8 but less than 12, 12 but less

v than 16 16 or more) Overall the populatlon 1s dlsaggregated 1nto 1980 cells.

,Generally, the complete detall of the populatlon is well beyond the 1nterest

B of pol;cy makers.i However, the d1fferent1al 1mpact of blrth death m1grat1on

o

"g‘and‘education rates makes the detall‘necessary, 'Demographic rates are

[

)
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applled to “the population follow1ng standard demographlc procedures ’:;g~‘¢;,-
(Shyrock Siegel and Assoc1ates) and U S Bureau of the Census. These

demographlc rates are generally spec1f1c to f1ve—year age groups and to f
S : ’

other demographlc dlmen31ons when relevant.,»The multl—vear rates are ,.t

flrst 1nterpolated converted to one year rates (by Sprague Multlpllers as y

¢

explalned by Shyrock et al. ) and are then applled to ‘the dlsaggregated

populatlon.‘ The orderlng of rate appl;catlon_ls dlsplayedgln Flgure 3.
\ . .i '. . - . | . . | 1 . ) - » ’ ) ‘ \
. Private Ecbnomy'MOdel

The prlvate economy is modeled as a’ dlsaggregated two sector,

competltlve market economy. The two sectors, agrlculturc and nonagrlcul—
:ture, each.produce and 1mport economlcs goodS*/ (serv1ces) whlch may be

Ve

used for (l) flnal consumptlon by elther prlvate sectors, (2) 1ntermed1ate;r

, / s
.productlon,by elther the prlvate economy or the government, (3) investment
h‘capital,'Qf (4) export; Sectoral production is modeled asysets of‘ﬂroduction
oossibilities fup tQZiZ for each ‘good) constrained by'factorbayailabiiities'd
blwhich are sector sbecificvand predetermined\within a;production period (onev
year). Factor ayailabilities are modeled‘as in’éHAC:(Goreaux and,Manne).
o The supply of-goodskand services (domestic plus import) interacts\with
‘-arset‘of‘predetermined(sectorai) and eaport demand;schedulesél toiyield a-
1constrained:marketiequ‘iliibrium"solution.“Thisfsolutijonforoduces,endogenously
"determined prices and quantities for_all:goods in ali‘markets; In addition ‘
‘to thehtraditional resourée ayailability-restrictions (land dlabor'and

_capltal), the economic model is constralned by research and exten51on avall— =
"ablllty, nutr1t10n requlrements, goods balances, demand control —/ forelgn

trade'balances,vand domest1c11ncome accounts. LR
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Supply and'demand Schédules and model constraintsvwhich are allvfixed#

for a given year are adJusted between years as 1S explained in the section

AR

~~v\on demographic economic interactions. Limited fleXibility’for land, labor

and capital availabilities is prOVided Within a year by transformation

activities;4 Land‘of loWer~quality‘may<be improved at a cost, Labor-of each

class is'absorbed by labOr reservation activities and,if its value produc—.q
tiVity 1S not above a certain reservation price is con31dered unemployed

’

Labor from higher skill classes may be substituted for 1ess skilled if the

5 r\,»
return'exceeds‘the reservation price. New investment capital available each .

yeAr”is allocated amongiandeithin sectorsron ‘the basis of its productivity;
_ane allocated,bcapital isnimmobile andiiscdepreciatedvas a function of]time
: andﬁrate,of'utilization; kb\ |
Jblncome'accounting? sectoral and_national;,isron'a‘value added.basis.“
‘Intersectoral incomeytransfer is explicitly accounted forfby:thé modelvto :
facilitate optimizationio%\the objectivevfunction‘which'resultshin‘equiii_
zationuof_theiéocial valuemof:consumption,and thus income;(iqlthe‘two sectors.
For aldetailed'exposition of this'component of the modelvsee'McCgflvor White.
The model does;not;contain a:monetary sector; and‘thus‘the general'price‘/
‘level is’arbitrary. B , |
 The private economy model is formulated'within’a‘static.linear programﬁit
,mingvframework. Thelcompetitive equilibrium solution is obtained from the

linear programming formulaLion by 1ncorporatino an obJective function deSigned

to maXimize the area between explic1t demand (domestic and foreign) and import

i " <

: supply curves, given implic1t domestic supply defined by model constraints.,

‘The general structure of the linear programming formulation of the private

‘economy model is shown in Figure 4 2/

Ly

The obJective function is modeled as in Duloy and Norton and Wlll be

_-.discussed only briefly.herec ,The;objective function max1mizes consumeriplus
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producer‘surplus Wh1oh Samuelson 1nd1cated leads to'a compet1t1ve solution.
Our speclflc obJectlve 1s developed ds follows.f leen a demand curve~and a
\supply curve; both of whlch are llnear (Flgure 5) ‘the area‘between these
curves can be represented by the area under the demand curve less the area‘

under the supply curve to a point. ThlS area can berseen to be:

i

: Demand Curve- PD é bA —’Q' B
. Supply_Curve*l’S = C + QS —
B f&:‘}‘:v‘nllﬁ R i P . RS
- = i 0% [A - Q'BJ ¥  [C+ Q'D] o
Area; = §’QD [Az QDB] Q ’j Q ,[C +Q4P] dQg

}=V1AQ =142 QDBQ - ogg - stQs . ‘, -
Whereiv.R'is.the vector Of“p#iges,tor'thergoods,;
l;fQ lsuthegvector of goods:Quantities;'
f'ilihﬂHdA>iS‘thelvector of zeroiquantlty:demandrpriCes;;.{i“ -
'f;gfisbtheimatrli otbprloefquantity}demandbrelationships;
’:ofié'tﬁehvégﬁdisiéf Zero guantlt%fsupply:prices?pand’j
baDvisdthevmatrixtotvprihe—duantity'supplylrelationships; =

If thefmatrices B and,D'are-diagonalgfiki;e:,:the'prioe'of a goodvj -

: ,only depends on“its own;duantity), the'function'may_be‘written’inFSummatiQn

C IlOtathI'l. aS:j'

ol -'ﬂ:» e ST
: B o SURRR I Y 2.
Area o= T im1 lay qdl -2 Pyy qd ]»+i§1 [a; g5 f5-§ij qSl.]

: CThls functlon is clearly separable and convex (1f b andld >. 0 for all 1)

,rDuloy and Norton take thlS problem and express 1t as a. Separable Programmlng

i problem by ch0031ng representatlve points. . Furthermore, they drop the

"adJacent restrlctlons due to the convex1ty of the functlons Z/ The PDM
v,._/ o . i ' ) . :
-adopts the above assumptlon and thus the obJective functlon has a form ;‘

/

'fallowable in: programmlng context permlttlng s1multaneous analysis of supply—ff1'r

RN
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Figure 5. Linear supply and demand curves.
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EConomiCQDemographicVInteraction
‘Given the above econmomic and demographic,models, the‘questions of
‘linkage become important. These sub-models are linked by a series of

equationa"whiCh.combine»paét'demographic information with‘CUrrent economic
data and predlct demographic change rates. All demographic rates (blrth
 death, migratlon, enrollment and graduatlon) are p1ed1cted annually _Fach

of the rate predlctlon equations will be discussed below. A1l functional
forms are nominally linear. B I

. Birth rates are predicted as the probability of a female of a specific

location, age group and educational level giving birth during'the‘year}

This rate is,predicted‘as a function of: (1) per capita income in the -

location-- reflectihgvcurrent material wélfare;'(Z) locational rate of change’

,in per-capita’income—+ reflecting'material'welfare expectations;'(3)'m0rtality

rate of'childrenf*\reflecting'enpected number of births'required'to reach 2
deeiredﬁfamily‘size§ (4).eduCational,levelsf—~reflecting'the education of
'parenta,'expected’education of-childrenland accompanyinévattitudes; and (5)
female wages——\reflecting;the'opportunity cost of motherls time; |

| Death ratea,are defined as‘the’prohability of'an indiVidualrof:argiven'
agé group; sen.and location dying duringrthe year. fhe.déath ratesvare :
predictedﬁas a function of: (1) per caplta income—- reflectlng material

.

'l»Wélfare% (2)bper"capita consumption.Of calories and‘protein—a reflecting

o nutritional welfare, (3) phys1c1ans per capita 1n tbe location—reflectlng

-

.;the avallabllity of medlcal serv1ces,\(4) ch11d dependency ratio—representlng
,crowdlng 1n the home, (5) populatlon pressure—— representing crowdlng in the

"country, (6) ratlo of urban to rural 1nhabitants—-/representing acce381billty

to urban serv1ces, and (7). sanitation 1ndex—- representing general cleanllneqs
. ’ J . . - 3 .

'n:qf‘the environment.pj v f_ "

~ .
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‘7_Migrationfratesrare"predicted as the‘probabilitydof,individnals of a

';glven age group, locatlon, sex, and 1evel of educational attalnment mlgratlng
"*to another speclfled location. Propen31ty to migrate is predlcted as a

functlon of demographlc and economic varlables, each of whlch gives the

).

difference between the area of re81dence and the potentlal destlnation area.
'The dlfferences are represented by' (l) the ratio of physicians per caplta,.

’(2) the ratio of school enrollment rates, (3) the ratlo of regional average

:-educatlon, (4) the ratlo of per cap1ta 1ncomes, (5) the ratio of per capita v

l
\

- 1ncome changes, (6) the ratlo of expected wages and (7) the ratio of

,population pressures;'

Enrollment rates are predlcted as the probabllity of an 1nd1v1dual of a-

,/ X . . : i Y

:glven age group, sex and educatlonal attainment level enrolling in each

RV

S j . .
-f_level of school The tendency to enroll is predlcted as a functlon of

‘,»current characteristics and expected galns from addltional educatlon.“ The"

_explanatory varlables are. (l) per caplta income—wreprosenting reglonal

material Welfareg'(Z) changes‘in‘per Capita incomeearepreSenting»general’
. . . / . .:,.\,

o expectations, (3) expected wages——representlng the opportunlty cost of

'g working rather than enrolllng, (4) average education-—representlng the

L

‘reglonal attltudes toward education, (5) child dependency rat10-—representing

the need to support the famlly, "and (6) expected wage of better educated~— ﬂ.

“representing economic 1ncent1ve for additional schoollng
Graduatlon rates are predlcted as the probablllty of an - enrolled
f1nd1v1dua1 of a glven age, sex and educatlonal attalnment 1evel graduatlng

fThese rates are predicted as a. functlon of the same variables as- are the

1enrollment_rates.»




»_' 'attitude=toWard~savrngs,

Demographic Economlc Interactions 'flbvki
Denographic change has 1ts primary econoﬁic effect in the PhM
by 1nfluenc1ng resource ava11ab111t1es, nutrltional requirements for tood
and demand_levels.. Predlctive equatiens prOVide the llnkage by uhlch |

‘the demographic sub—model‘interacts w1th the economlc sub—model » Each of
vthe predicted items‘will be discussed helow;’ o | 5

,Reébafcés‘affgétéd hy thevdemographic ﬁrbéeééeq’Afé 1abor‘andbinvest_
ﬁgﬁt'¢;§;tai;75Laﬁof”i§7bfé&icgga through a ¢dm§1ex proceSS‘Wherein'1aborers.”

'arefdrawn‘irom"thefpopulation“through'predicted labor forcebparticipation o

_ ratesti'Thegiabor force‘participation rates are definedvaskthe probahility
Vthatyaniindividual of;a given‘iocation, sex;'age'and educational:attainment
level will seek work.' Theéé-fates are "predicted‘ as"‘f'unctions bf (@) per
.caplta 1ncome—;reflecting regional materiallwelfare, (2) expected wage——‘
:‘representlng 1ncent1yes to work (3) average education——representing the
"educationalvalternatives for younger Workers, (4) male to female.ratios in
. the populatlon——reflecting propen51ty of females to work and (5) ch11d

dependency ratlos——lndicating other bldS for‘females time. The labor force

’is converted into-equivalent;workers~segménted by seven 1abor,forces‘throughy

"a scallng process.

s

S

Another reSOurce which is llnked to demographic varlables is new 1n—'

. . v . oy
tyVestment‘capital‘ ,New investment is equated to sav1ngs whlch in turn is

'determined from predicted per caplta sav1ngs rates. The pervcapita'sayings

~'r‘ate is'predicted by'regional equations containing aS’independent Variablesfu
: /(1) old age dependency rat10~—represent1ng dis-sav1ng,.(2) per capita 1ncome-—*

representing potential sav1ngs, and (3) average education——representing

T
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Demand is predictéd for the two sectors (agriculture/and'nbnégrif

”jcﬁiture);'vPrincipally quantity demanded is treated as a linear function-of
. price. HOWever, intercept and slope shifters afe,included in the modél.' The

intercept shifters are (1) equivalent consumers--the number of effective

f

_consuming units in the region, and (2) per capita disposable income. - Slope

_Sﬁifteré aref(i);Chiid dépendency ratio and (2).pld'age dependency ratio.
..'The s1oée1$hifters are;inciuﬁed to accdpnﬁ for chaﬁgesiin population
compqsitipﬁ'gnd,different‘consﬁmption péﬁterns embod?édrtherei;. '_'\
‘_vNﬁtfigidn’needs_are'éiso predicted. Suffiéiéﬁt foodxtq meetxmiﬁimal

) nutripion'needs is required of the economic model. ‘The minimal nutritionl

- }.levels;are pfedictedibyzé:funcfion,involving population and minimal
»f(sdbsistance)-per capité,consumpﬁidn levels.

: S . S
Government o : .

v

- The government component in the PDM produces services for the economy,

A
. uses resources, collects taxes, pays for goods and regulates foreign trade.
‘Services produced by the government are medical, research and extension,

'tédUEatidnal_and'other;_ Each service is supplied to a level prescribed by

'a point demand:fofepast., The forecast for medical services is‘detgrmined by

~+ “the population and an index indicating the amount of medical services required
R o £ o EEREARS LT :

z .

.i’pérf;épita; Simila;ly reséarch?a#d eitéﬁsion, and,educétiéﬁ‘are'sbecifiéd

':ﬁith f¢épéct,t6‘££e poéuiation.\ A"fesidual ”otﬁepf éector_is provided

’:thich is foregastfbi an éguétiqn felating the level‘of servicertob(l):perv
lfi: ¢api§ég iﬁﬁoﬁé;v(é) regionéI'prulation;»(3)’nati9ﬁélvpopuléfion‘aﬁd,'
:i}€a?f¥(4},iéb§r ﬁ§e(by thé;other gévernmeﬁt‘activitieé;,'Within;each 6f)£her'
”?:'{go§¢rnﬁegt'ggfviéés thefe'is a>;equiremeﬁ;ifor both‘iabprVaﬁé:incetméaiatgf
.;t ‘;g;st;>Vﬁqéh tyﬁésQfﬂgovérnment‘éroduétiOn may,req#ifg any'qf.tﬁe.sgvéﬁ ~>

N
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alabor types or_seven‘goods. Requlrements for goods and labor are a
,functlon of the 1evel of each service prov1ded and are 1mposed on the economlc

model. The publ1c sector also collects taxes. . Given thatva balanced budget
is required,dtaxes are equated with government expenditures on goods and .

labor. ,The:essentialgduestion then is onevof incldence."Taxes are allo-
‘hcated to the sectors accordlng to prespecified’pser parameters.

‘ Flnally the-government'interacts’with the forelgn~sector/through a
revaluationedevaluationvprocess.'»Given,that the‘cnmulative foreignhtrade'
acconnt“reaches an undesirable_level action is;forcedy. The valuatlon shifts'
are idénticalvtq‘thQSthiS¢USSéd in Duloy and Nortonav

\

- Foreign Sector

‘.The‘foreign sector interacts,directly_nith‘hoth_the economic and ‘w
denographic modélg;! Interactlondwith the economic\nodel is carried ont‘
’through.exportband importiof.goods..,The tradevlevels‘are simultaneously
deternined-bv.the economic model. However; the trade levelsbare gnided hyv

'”exp11c1t export demand and 1mport supply curves. These rurves.are Eorecast
as a function of (l) price,’ (2) lagged quantlty and (3) tlme.“ )

The forelgn sector also 1nteracts w1th the domestlc populatlon through
international,migration;. International mrgratlon rates are_predicted as a
function of'differentlals hetween the;country‘andlareashoutside thetselected

,foreign countries.‘>The differences on which migration rates'are»predicted.-

r

:varej‘ (1) per caplta 1ncome, (2) rate of change in per caplta 1ncome, (3)
Wégés (4) employment p0381b111t1es, (5) average educatlon, and (6) popu—i e

_latibn pressure.~
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It is_recognizedbthat the accuracy‘of PDM outputfis
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'}‘Summafy
' The foregoing ovErﬁiew of the Purdue Development Model has described
'anQihtegrated»économic—demographic systemfdeSignéd to faciIitaté'the evaluatibnﬁ

of ecohdmiéfaﬁd déﬁsgraphic intefactibﬁs,in'the devélop@ent.prdcéss. The
:gyétém,ififmly rooted in existing theorygfié dperational; Eehafiorél, an&‘
: generél;':While émpiri@al gpecificétion'ﬁased on the,cbafééteristics,of"a'
Sipgle'ideqtifiéd populatioﬁvahd.ecénomy hgs ﬁof>been éfﬁeﬁpted, ﬁumer6us
 6btiQﬁ§:are é§éil#b1é permittiﬁg the usér to ﬁédify:thé system.’ Suéh
,'hodifiééti;hslﬁéﬁ sefﬁe,g Wide Variety bf purp0ses, including fhe analysis’
‘6f a1£e£h;tiVé po1iciéé, feformulétibn‘qf éssumﬁtigns,'épd épecificatibn of

' variables and coefficients to conform with the structure of a specific

- A

economy.

'TheaPDMxéén proﬁide:the,policy maker with useful information. Since
" the deéigﬁ of the system’fequires little additionalvinpatbonce initial values

haVe.beeh estébliShed, both shorteterm>and_long—run\impac; of policy.

’valternatives upon economic performance and populatioﬁ growth can be simulated.

of.underlying”assumpfioﬁé'and the quality of input‘data*éVailéblé. A

- comparable Quélification is applicable to any mbﬂeling:effort, The étrengths

of this.model‘are‘in theitétal'systems framework within which economic and

"'demographngproceéses are conceptualized and_ih the explicit recognition of .

two-way economic-demographic interaction. Its greatest weakness lies in the

limited availability of data.

.;/

SN

dependent'Onvthe validity -
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Footnotes
- Journal Paper No. AR of the Purdue Agricﬁltural‘Expgriﬁent

‘Station, West Lafayette, Indiana.
>Dévelbpmeht of the model described in this paper was funded under cqnfract'
_.3;35012"betWeéﬁ Pufdﬁe'UﬁiVersity and the Social and’Econdmic Staﬁistics

Administrative_Branch, Bureau of the Census, U.S. Departmeﬁt'of Commerce.
Views exptesSed are those of ;he authors and do not necessarily represent

Bureau of the Census policy.

1/ Qne-dfxﬁhe c6ﬁéidéréti¢n$ in deveiéping‘this.ﬁodel‘wgé to allow for

 in$ta11atioh on computefélavailablé in LDC's; goﬁsequgntly,»the
- a‘esign langu,a.gfé is F¢I£TRAN. .
‘2/.‘Agricultpre"producegffive gooas; ndnagricultgre.ﬁpoduégs two.
'3/ Overali theré are 28:§chedu1e$, 14 domestic démand,-7*expdrt,deménd,
and 7mimpof;,suppiy.‘ | o o -
4/ Necessiﬁated by tﬁe.bbjéctiVe;functibh fbrmulagidn.'1
Q] FIn‘the‘md&gidagmfeéfgsented*by“Figure 4, the foiloWingvmodgling

conventions are adopted:



2. fWithin the'right hgnd_side.a positive'iqdicates:a stock of =

_'.20..

i
RV

'»l,’vWithin,tﬂevbodylbf the’matrix.and in thedobjective function a

e p051t1ve coeff1c1ent reflects a. usage of the row s commodity,‘

’

a negatlve coeff1c1ent reflects a recelpt.»

o o . - o P o T
.resources for use, a negative represents a requirement.

This may appeér;to'be a restrictive’assumptibﬁ; however, ln‘mostl_”

empirical work this assumption is prevalent.

v

Valid by Hadley (pagel124).

;Agricultural unskllled sem1~sk111ed ‘and skilled labor, and nonagricul—

.tural 1111terate, 11terate, educated -and profess1ona1 labor.l

For aAtevieWVof the theoretical backgrdcnd_see Whiteg”

N
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