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Thi s User I s Gui ue describes the economi c and mathema ti ca 1 fot~n:ul at; on of 

the econorr.y-\·Ji de 1J1ode 11 i n9 package. The package a 11 O\'JS the user to so 1 ve fOl-

economic equilibrium states in an economy ~Ihose characteristics are specified 

by the user. The user' specifies the. economic characteristics of the factors of 

production and sectors of output .. The user supplies the package with a databank 

containing values for exogencus variables, values for predetermined variables 

used as initial conditions in generating solutions for the endogenous variables, 

and values for·,parame.ters s.uch as the .sector-speci.fjc"e.lilsti.c.iti,es of substitu

tion; The user then chooses whether he (she) wants the solution to be found. 

using general equilibrium iterations or via linear programming. As the model 

obtains its soTuUons, its results are placed in the databank lihere the user can 

select what and how the results. are to be displayed • 

The--package'further allows the user to solve sequentially for equilibrium 

so 1 uti ons for each of severa 1 consecuti ve peri ods, the dura ti on of each peri cd 

determined by the user. Separate databanks are used for each time period. Each 

contains, in addition to the values of exogenous and predetermined variables 

.' from. tile ~p);,e.v,i.o!l.s .,p!=rj!.9.d."~1:I].e",~~.Q&e.rto.I,\.S,,,,¥~ r,1;a.pAe.~,,\'IhQse.,.),(alllJS!s ;1].aN.e.·.to. ,be ·upda ted 

by the user. 

A 'list of the. available commands appears as follows: 
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Til i:5 eco:~o"'y-\':i ce n.GdE: 11 i ng package is desi gned to be opera ted from a ,1011-

.speed computer tcrmina·l connoned .to _1m W',I·.maGhine vli.th an NVS opeY'uting system. 

The primu)'Y technical documentation for using the package is in !TIac~ine 

readable fOrln. This documentation, the programs, the sample databanks and the 

installation instructions are all supplied directly on a data tape. The first 

file on the standard label tape contains the installation instructions for the 

rest of the datasets, including the documentation. Only a general summary pro

viding an overview of the documentation' is included in this User's Guide. 

This User's. Guide outlines (1) the basic features included in each of two 

> "ma'de ~r"(if--tf(e~ P1"O'totWC"'r,!'a<erife C'"oYrbrifi:e->/<1oo'e"T''''fdr''Res"o'Oi'"{,e''A'l'h:iciti bn 'Ana:]·ysi·s., 

(2) hOI'1 each such mode 110uld be uti] i zed for analyzing externa] assi stance effects 

and accompanying policy changes in a particular country, (Egypt), (3) how the 

basic prototype ,ersions of the models could be modified to fit the different in

stituti anal and economi c circumstances of virtually any other gi ven country, and 

(4) the kinds err instructions that would be given to the user in order to ensure 

that a general economist with relatively little sPecific experience in macroeco

nomic modelling would be able to construct and. then perform useful experiments on 

a model of his o~m design for any economy that he· may want to analyze. The de

tailed documentation on the use of the models. and the system is provided on the 

datatape itself. 

The User's GLii.de is organi zed as follows: The general features of the 140-

delling System are outlined in Section II (~Ihich fo110\1s). Section III describes 

the general features and capabilities of models in each solution mode - general 

equilibrium or linear programming. Section IV contains both a general specifica-

-, ,tion of the basic models of each mode and the specific functional forms and me

.thods us.e.d in .p.b.tui.nJng.,p,ar;alUl=.te)' .v.illucs f.or .the Egyptian Prototype. Section V 

contains some guidelines and suggestions on how alternative specifications could 

be implemented. Section VI pr-ovides ilt! eVilllliltion of the existing literature on 

.-. I I 

i 
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fOfeit]1) .1id .'!nd its effects and $U;;gG~t5 a series' of simulation experiments "Chat: 

the user milY .Jant to employ-in exploring foreign assistance - related issues. 

Section VIi demonstrates what can be learned from such experiments by appl~'ii1g 

several such experiments to the Egyptian prototype version of the basic model of 

each mode, Section VIII contains some general instructions for creating and running 

a model. Section IX presents a bibliography of relevant references . 

- - I 
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II.· GC::F.~l\l I:EATU«cS OF THE j·j:)DCLLlNG SYSTCi-i 

The s.y~tem i!'.i ·dc-~i9ncd in .s.uch a -~'~ay t!1a:: ... both :the .mo"de of oGcY'ation and t!12 

spec; fi c mode 1 uti 1 i zed can be chosen so as to be appropri ate to the economy and issues 

under consideration. It contains a number of diagnostic features which should make 

it possible to. ferret out data, computational, and specification errors quick!y 

and easily, thereby avoiding the need to rep"" .. a great number of calculatiolls and 

facilitating use of the model for sensitivity .ana1ysis and simulation. The system 

design takes advantage of the fact that certain model components are common to 

each analytical mode and solution strategy. 

A. Flexibility in Choice of Hade and ~lode1 

Rather than being nIo different models, tile linear programming (LP) and 

General Equilibrium Model (G8~) solutions are looked at as two different variants 

on the same modelling system. Far some institutional circumstances and types Of 

questions an lP approach can be considered more realistic and advantageous than 

the GEI-1 approach; in other ci rcumstances, hOl1ever, the GE~l approach may be more 

appropriate; in still other circumstances various cOffi~romise approaches combining 

the two models may constitute the desired approach. 

-The mo.de L,user . may -want ··to,,,use,··both _;t·he:GEM"and.:LP _"apPhoaches w,i,th -i:denti ca 1 

data so as to test the sensitivity of the solutions to the quite different assump-

tions involved in each mode of operation. Another possibility is to combine the 

two approaches. For example, separate, single-period GEMs could be utilized to 

identify a series of internally consistent final demand patterns and/or optimal sets 

of input-output relations for use in a multi-period LP model. Likewise, dynamiC 

or long-run LP solutions could be used to ·identify 

and/or sectoral capacities and values of exogenous 

].ong- run GHl or i'n a set o'f sequenti-i) 1 -GE~lS . 

feasible rannes of final demands 

val'i~~ use in a single. 

,0 
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B .. r-le;<ibilit~: in COiU{JOih?nt- S(~1ec:h;n 

The user is given mQximunI ilexib"ility in model design by vir'tue of the fact 

ttlat the model IS design and estimation an: organized on a COOlpOoent-by-component 

bas is, For each cOI;lponent the user is 1 ed to an apPl"opri a te choi ce among se;'era 1 

pl"especified alternatives with respect to data requirements, functional form, 

variable specification and causal flow. In this way the user win be able to ar

rive at a~ overall model specification that is suitable for the economy and issues 

in which he is interested. 

C. Ability tq Diagnose Errors 

-'?erh'aps'the greates,t pH'fall In rarge-scale modelling efforts is the possi

bility that errors can inadvertently creep into the analysis, thereby rendering 

the solutions invalid and, perhaps worse yet, biasing them in unknown directions, 

Considerable emphasis in model design is given to,making it possible for the user 

to detect errors easily as they arise, pinpointing their origin and allowing the 

user to, correct them at minimum cost in terms of time and effort. 

By facilitating the detection and elimination' of errors in data manipulation, 

specification, estimation, etc., the cost of developing such a model should be re

duced. Also it should be possible for the user to generate more confidence on the 

part of himself and others in the model's use, thereby stimulating its use and there

fore inCI"easing its potential benefits. 

D. Simulation and Sensitivity Analysis 

For any mode and within any specification of the model's components, the user 

has the capabil i ty of over-ri ding parameters, equati ons, etc., thereby allowing him 

to determine the sensitivity of results to such differences, In this way the user 

should not only be able to identify those parameters, data values, etc. to which the 

results aloe most sensitive, but also to obtain liIuch greater understanding of hON the 

model \'larks th,ln can typically be obtained when ordinary packaged- software program~ 

tl 
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arc uscd~ 

Since a severe con~,tl'ilint·on .QGonomic mod"l1 in<].effol'ts 'for any developing 

country is likely to be d~til availability, i'lhere'!er possible \'Ie have tried to 

utilize specificSl:ions and functional forms which can be made operational by sup-

plementing the limited data available \~ith .assumptions about the realistic rangr"s 

of other more difficult-to-estimate parameters. Sensitivity analysis can then 

once again be utilized to identify both those r:.nges of pararr.eter values to which 

the results are rather insensitive. and those parameters and ranges of parameter 

values to which the results are relatively sensitive. 

E. Ability to Deal ~/ith Basic Needs and Other Development Objectives 

Because of the justifiable and growi.ng concern among ",ost development planners 

and' policy-makers that cievelopment does not trickle down sufficiently,. in both modzs 

of operation the model-user is present~d ~ith a number of options of how to imple

ment a requirement that c~rtain idem:ifiab1e basic needs be met. Certain income 

distribution measures are also calculated automatically and. presented in the output 

rep{)l"ts, 

F . Variety in the Choice of Adjustment Mechanisms 

. ,i:\r..fl:1!her· a)1ea ',·i·n. .wn·i·ch ,the ·user :i's-"g-i·ven· 'cons·i·derall'] e' 'f1 exi bni ty is in the 

choice of the variables and of the mechanisms I~hereby adjustments to temporary 

disequilibria in these variables are effected. For example, in the operation of 

the GEN mode, basic to the achievement of equilibrium within any single-period GEf1 

are adjustments in commodity and factor prices. In each such case, the user has 

the flexibility to change both the order in which adjustments are made, the rules 

concerning hoVi many adjustments are made and how large they are in order to facil

itate the achievement of convergence to equilibrium solutions at minimum cost. 

However, a nllmher of other adjustment mechanisms are also provided for. For 

examp 1 c, becutlse of the recoani zed importance of m(1croeconomi c forces or ill teroli ti v~ 
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"c1os:ng ruic::;" in the overall outcome of even mu1tisectora1 allocation models 

\'li1:h lots of microeconomic trappings [Bruno (1979), Taylor and LY$Y (1979), 

Llucil (i~79)j, optiotls to ,~ioTj"i'fy ·S'D.vings-investmel1t tfisequilibrid. \·lith intcres·c 

)'u:e adjust!,:en1::; and foreign exchange in:ba1ances \'lith exchange rate adjus1:ments 

are also provi ded. 

G. Flexibility in the Choice of Sectors and Factors 

The user has considerable flexibility in the number of sectors and factors 

to be distinguished, and complete freedom in the definitions and characterizations 

of such sectors and factors. Thi s f1 exi bil ity shoul d all 0"1 the user to adapt 

the model to a variety of settings and to a variety of uses. For example, by 

restri cti ng sectors and/or factors and· thei r markets to certain regions or 1 ocati ons,_ 

interregional dualism can be represented. - By representing dualism or market 

segmentation the model can be made more realistic for LOG conditions. As another 

example, by introducing skill differatiation and relating certain education and 

training sectors to the production of such skills, the model can be made to deal 

with issues in human capital formation and allocation. 

, 
'I 
[ 
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III. GEiiERAL SPECIFICATIons OF NODELS FeR EACH fl:OO£ AI!D POSSI8LE INTEHRELATICi~
SHIPS BETUEEil THE:·1 

The model usc:' may use either of t\;O solution strategies or modes: 

1. genel'a 1 e'1ui 1 i bri um (GEe!) 

2. linear programming (LP) 

Both methods may use identical data, allowing a direct comparison of the different 

results from each type of solution. Such experiments are facilitated by the fact 
- -

that the basic model of each such mode looks for variables and parameters of the 

same name. 

starting the individual run, especially when the model is used sequentially. The 

model user has to supply only the over-riding parameters that he (she) wishes to 

change from a previous run or from the original initial conditions. 

The modeT user may, after specifying which data series to use, sele~t either 

general equilibrium or linear programming estimation and solution modes. The 

price-endogenous nature of the GEN approach makes _it more ~uitable for modelling 

economies in which there are many decision makers, each with a limited range of 

decision-making power. The LP approach may be more appropriate in circumstances 

-where 'many 'de6s:i'ons are 'made' 'by" a"cen,'!;ra:l- 'ded's,i on,"ma>ker' 'suah, -as 'I-Ihen -resources 
, 

are allocated, or'alternatively when prices are_set, by a central planning bureau. 

However, the user may choose either mode and may want to switch back and 

forth between them. For example, linear programming estimation can be applied 

us i ng instead of raw data the results of the general equi 1 i bri urn estimati on and vi ce 

versa. 

A. An Overview of the General Equilibrium ~lode 

'In"the 'Gal ,g!l.p:ro.ach "the--mo,dc-l 'so'l-ve;s ,'for -'b,oth pri ces and q,uantiti es in the 

factor and product markets. The numbers of factor markets and of product ma;-kets 

arc v,lriC'.ble und specified by the a10del user. 

_ _ _, f-
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The-.gc!lcral eq!Ji1ibriL!m sol:.:i:ion strategy is one that e~plicitly states the 

path to convcrgence 7 defined as that state of factor and product prices and quan-

tities in \/hich <lny excess demands or supplies are considered to be insignificant 

in magni tude. 

The complete solution is arrived at only at the end of a series of sequen-

tial steps, each one' of \~hich involves a different model component, each· of which 

c;::n be deSigned in such a way as to reflect the conditions that are considered 

relevant., 

The exact pattern of the sequence will depend to some extent on the nature 

.. of .the4comp.onen;t;s·.;Ghosen ,,,.the:,,ansvle !]S •. lg,i>v,en,;b.Y'· .. t:he· ,mcde.J,..,lls er.· .. at _'the .. o u.tse t ,to 

certain questions concerning institutions and behavior in the. country under consi-

deration, and with regard to the adjustment mechanisms and the order and rules by 
• 

whi ch they are to be executed. The fonowing is a typical sequence in a case in 
. ~~ 

which the only adjustment l:lechanisms are commodity a!1d.Jactor priCES. 
~ 'c" \JI'"~ 
~c- ~ _---'O-~ ~ ~: 
. '"""~ . , 

-------- - -.. --- -- - -
1 ) Given initial assumed values of Rrices for domestic and imported cowmodities 

.~ .. ----~--

and factors, and assumed values of those factors or outputs which are consi-

dered fixed i'n the short run, profit-m~ximizing values of factor demands and 

output supplies are obtained. 

-2) ;;.r:ac-tor;.Ii UIwl'i'es ,,'a~e"ob,ta>ilTed',*i"om,~the"S'ame"';i,n4;ti>a'1 va,l,ues ,used 'above. 

·3) Factor supplies and demands are compared, yielding an excess factor demand 

vector at the initial set of f~tor and con~ity prices. 

4) Factor prices are then adjusted according to the direction a~d_magnitude of 

__ . ____ ... the disequilibrium and ~ priori estimates of the relevant elasticities. 

5) Factor demands and supplies are recalculated at the new assumed factor prices 1 
/ 

Steps 4) and 5) are, .Jr 
. 5''''''- . liP 

and a new vector of excess factor demands is cbtainea. 

6) 

repeated untll approximate equilibration is achieved. f~6 

The prdflt-lIIaximi:ing output supply is found at this set of approximate equi- ,I 
1 i Dt'i um ractor pri ces. 

i 

I~ 
! 
I 
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i) rae tOl~ i nCf)mes are genera ted from the set of factor pro; ces and demands_ 

8) Facto;- incomes are tr:;;r,sformed into commodi1:y-specific final demands and 

savings at the initial assumed conunodity prices. -

J) The final demands are added to the previously calculated interindustry demands 

for domestic and imported commodities, obtaining total co~modity demands . 

10) Commodity demands and suppl i es are compared, yielding an excess commodity 

demand vectpr. 

11) Cowmodity prices are adjusted according to the direction-and magnitUde of the 

disequilibrium and ~ priori estimates of the elasticities. 

12) New .profit-maximi,zing _values for fa,ctor demands _and -supplies at'e found using 

the new commodi ty pri ces and quantiti es. 

13) Steps 1) through 12) are repeated until convergence to equilibrium is achieved 

'- in both factor markets, i.e. ,. step 3) and product markets, i.e., step 10), si

multaneo~sly . 

The sequence outlined above for iterative solutions to product and factor 

market equilibria does not exhaust the possibilities and the needs for iterative 

solution techniques. Adjitional areas of the model in which iterative solution 

techniques may turn out_ to be justified would be the savings-jnvestment relationship. - -~- - . 

. w.i,th·.a ''vat'i·~ple:·i'';;;,tgn.o/f .:I!e,turn.,-' and .'th.e-,p;a;1;enJl.e·:of ::payments '~r.Hh a 'Hex i.b 1 e ·exchange-
,- -- ._------

rate. -
As has previously been mentioned, an important feature of the present model-, 

ling system is the component-by-component charact1ristic. _ This feature al1o~ls the 

user to choose an appropriate specification for each individual component, detect 

errors quickly and cheaply, and to interchange/~mponents between modes. 

Depending on the degree of simultaneity a interrelatedness that is assumed 

to pertain to individual decisions and behavilral relationships within the overall 

.model, di,f·f.ering numbers "of 'model ·components (can 'be identifj-ed. 

In order to gi ve the reader some idea of the fl ex; bi1 i ty that the user has in 

I 
f 
I 
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this User's Guide, we d~scribe at least bl'i.,riy L\'I') of the most i!i'portant and 

central components of G£,1 Jnd. some of the a1ter~atlve approaches that ilt'e a-

v.:lilable to the user in eQ.-', such component. 

1. The Final Demand Generation Component 

In this component, the user has the capability to generate the most important 

components of final demand, such as the foreign, government, capitalist and various 

kinds of household components, and then to disaggregate each such component into 

the final demands. for specific commodity-sectors, fer use in the overall model. 
~. 

The .user ,has .op.ttons .. on .how· f.ina.] "demands .ar.e .to ... be dectded ur-on., instructiGns~ 
on hO\~ to appTy some of the· most: common and useful' estimation procedures, a catc- .... 

log of the data requirements of each such procedul'e, an annotated list of the al- ..... 

ternative functional forms available including the advantages an~ disadvantages of \

each, and some instructions, on how to manipulate the data so as to meet the data 1/ 

.. requirements- reliably and cheaply. 

In some of the more neoclassical approaches avaiTable, certain of the compo

nent sectors of final demand, such as the wage-earning households of a certain 

skill-type or location, may make their allocation decisions on the basis of formal 

-deriva,t,tons ·fl~om ,··a ~.!!-t·Hi·~y~mctx.i-!I1.i~q'l)g~.~p,a!\!~'!!~t:-k. : In-'such' ~llrr .. aJJPl;o.ach 'f,a,c.tor .s4Ppl i es 

may be determined simu1taneously with commodity demand as, for example, when house

hOlds choose between leisure and labor supply, and thereby .indirectly the consump

tion of those commodities that they can purchase out of the wages they receive for 

not consuming more leisure. However, the user also has the flexibility of treating 

labor suppTies as fixed, thereby separating the factor income generation process 

from the expenditure allocation process. Alternatively, these processes can be 

separated if the allocations are specified as being made independently from prices, 

for' examp.l e. on '.the ,bas,i.s of 'cons,tant ·i,ncome ,e;}a·s t~ d·Hes 'or margina.1 e)ipenditure 

propensities out of total ractor income. In other ';Iords, one of the options the 

http:example.on
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Scsi des hi s (her) abil it}' to de fi ne the boundari es ilmong the componen Ls and 

the general character of each, the model IJser also has the flexibi 1 ity to choose 

among a number of specifications of the specific variables to be included arno:1,; 

., the determinants and among a number of functional forms for transforming different 

" 

factor incomes into the commodity-specific final demand components. 

Specifically, the following functional forms will be considered: 

(1) Strict or stepwise constant marginal propensities to spend/save for each 

type of factor income. (The price elasticities of demand in this approach are as

-sume-d ,.to.;be;,zer:o,) • 

(2) Linear Expenditure System (LES) or Extended Linear Expenditure System 

, (ELES) • In these approaches the composi ti on of fi na 1 demilnd is affected both by 

prices and income, in particular distinguishing between those consumption. levels 

that are irreducible, i.e_, are part of subsistence, and those out of discretionary 

income that are influenced by price: 

. (3) Cobb-Dougl as' or Li near Logarithmi c Aggregate Consumption Functi ons. 

Such functions' a1 so allow incomes, interest rates ana prices to determine aggregate 

consumption out of each type of factor income, the disaggregation into the demand for 

i nd'i vi-Qua'l cOITfillocii'C'i es 'b'ei-rTg made':by -the tES' functi ons. 

2. The Input-Output Relationships and the Generation of Factor Demands and 

Output Supplies 

\ 

The purpose of this component is to generate the factor' demand and output 
. . 

supply relationships. If the user chooses one of the more neoclassical of such 

~ approaches, he (she) can allow price adjustments and factor substitutions to play 

.a J.~ r..g.e 1',0 le .i n ,p~tprmi n1 ng .. the .pr.:.o:fi.t~m_qximi zi ng, cost~mi nimi zi ng input-output -- - . 
relationships. On the other hand, the user may choose less neoclassical approaches 

\'Iherei n fi xed i np!lt-output re 1 ationshi ps are ilssum"d. Noreover, the lIser hus ti1(! 
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capabilif:Y of chomdnq fixity of some input4 -outPU1: relations but f10x;ilility fo,., 

others. For example, although fixity. applies to· the commodity (intermedilte) inputs 

in the basic-model, thi's aSSUiliP;:i'on ;-5 'nut 'irS 'Timiting as it o"then"lse might secm~ 

First, the model uset' has the flexibility to make his (her) own distinction be;:'''I~en 

intermediate and primary inputs. In this ~Iay, he (she) may ~Iant to classify as pl"i-

mary those commodity inputs that are considered to be most price-sensitive. Se

ccmd, the user always has. at his (her) disposal the option to overl"ide the initial 

parameter values, and such overrides. could be done or. the basis of separate cal-

'culations as to how the· input. coefficients \'/ould be expected to' adjust to rela-

,ti v.e"pl"i.ces ,in, .the.:expected r.ange. ,of such"pr';'ces., .as·" .. e ,.goo., ·when a consi der.ab 1 y 

more general speci fi"cation' of' the production function were utH; zed. Thi rd, such 

a price-sensitive input could be grouped \1ith its most important substitut~ as 

part of' a single commodity input, the breakdown of which into its domestic and im

ported component is price-sensitive even' in the basic model. [To utilize this 

approach it would be necessary to i~entif}' one of the components as an "impon:" 

though it need not be really imported.] As will be mentioned below, \'lith respect 

to the primary factors the model user has the flexibility to specify \·Jhich and 

ho\'l many such factors are considered fixed \'Iithin any given period • 

... A.,C9J1lil)Ol),.:;i1.e.il;tltRe;;.o:E,.many""9,eM.!;.lop,i,ng,,.!',Qupj;I1j..es,"."i;hat~,i;Qe"mo.deJ,-,user· may ·want / 

to inc1ude is price or economic dualism. This characteristic often takes the form 

of different prices for the same input or output in different locations or sectors, 

e.g., different wage rates or interest rates.in different sectors, often with no 

obvious explanation for the discrepancies. Two closely related, yet conceptually 

distinct, approaches are available to handle th.is case. To nlustrate these ap

proaches, let .us assume that the discrepancy occurs with respect to the price of 

unskilled labor.' The first approach is to assume that there is, in fact, a single 

I"age -ra,te ,for unsk-i'"T1cd l'abor and, there'fore, one overa'l'l supply 'curve of such la-

bor. To the extent \~age rilte diffet'entials bei.ween sectors exist, they may be r~!-

garrled as the !'esult of variations in self-in,posed excise taxes from sector to sec-

19 
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ilo\'izontdl, supply CUl"/e oj' unskilled laLloi". Hilen tile supply Cllrves al-e ocher 

tht~n tlor'; zon till, the wilSIe r-ate3 ~.Ji 11 be! entiogen0us ly determi ned. Ov:=rtime i nT.2r--

sectoral wa'Je rar.e uiffcl"entials llIay be moderate,j by migration bet\'leen periods as 

VI,Tll be suggested in the labor suppJy update relations in Section IV E. 

Anothe1- feature that is likely to be more important in a H:;;1tisectoral model 

for a developing country than it would be in a developed country is monopoly power. 

/'tonopoly pOl'lerarises primarily in situations in which a particular industry is 

dominated by a smalT number of firms such that the output of an individual firm 

, .can affect its ,price .. ,In.>such,,sj,tuaUons,,..,i,t .l.s <not--.the.~pn:i_ce ,whi.ch .the Hrm (in

dustry) compares vlfth marginal cost in choosing its profit-maximizing factor demands 

. and output supply. Rather, it compares its margirral cost with its marginal reve

nue, which depends, of course, on the elasticity of demand vlith respect to price 

tlithin the relevant range. This.creates a wedge bet~leen the price the consumer 

pays and that which the producer uses to determine his output and inputs_ This 

wedge can, once again, be thougHt of as a self-imposed excise tax in which the 

tax revenues accrue to the producing firm (industry). Therefore, the user has 

the ability to treat monopoly behavior by simply specifying the elasticity of de

)ll.il.(lP.-;th;tt'.:'.he. «,shg,),."f.!'!.e}s ',i(sk,.nelevant;.;i!o,\the",al.'.er:ag.e·,:ifii'r.m ",i,n "the' .<j nduS\try' I1Hhi n 
• ..? 

the re 1 eva:nt range. ~ _'\~ d.e.I---"> 6;:,. e.\~s.¢>.c..J.::s • 
~b..\o~', 

It is often alleged that producer behavior in developing countries is moti-

vated to a much lesser' extent by'profit maximization and more by other factors. 

Whether such allegations are realistic or not is still an open question that can 

be answered only by careful empirical investigation of the matter. Nevertheless, 

slich non profi-t-maxi Ini zi og cons i rlerati ons can be approximated v,itli i n the GEr-1 

framevlOrk by treating them as additional constraints. For example, a public en

terprise -may Ilave a cert'ai'n target 'l'eve'l 6f 'emp'loyment, or even a private entel'-

prise can under certain circumstances be forced to employ mOl-e or less \'Iol'kers of 

--- If 
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a certain skill class than it might otherwise want io. Like\,tise. in i\ (isequi-

producing sec'.:or may be given only a fixed ration or quota 'Co use. Thes2 consi

derations can be dealt (1ith easily by treating the quantities of such f,lctors as 

fixed within a period (just as capital is specified to be in the basic GE,~l mode1 

provided belo~I). 

Other perhaps more fundamental kinds of alleged non-profit-maximizing behavior 

can perhaps be better dealt \'lith in the alternative LP mode of operation. In the 

LP mode any arbitr~ry objective can be utilized for'the individual producing sec

tor 'or for the economy 'as a \'Iho 1'e. 

Both Section V of this User's Guide and the programs and their documentation 

incl ude instructi ons ~thi ch outl ine the advantages/di sad vantages of di fferent ap

proaches to measuring the appropriate input-output relations, not only with respect 

'" to functional form but al so w1th respect to parti cular vari abl es consi dered exoge-

nous to the firm's decisions. Invariably there will be at least one input \'thich 

is fixed. The model user may feel that producing sectors are constrained in 

the level of one or more of the inputs available to them, as for example 

-\'Ihen in ·the·,short run -they 'are"subject to 'fix-ed capacities of capital servi ces from 

the capital stacks they have inh'erited from the past and to which they are limited 

until new investment decisions are made, carried out, and the required gestation 

period completed. Another situation in \'Ihich the fixity of input levels may arise, 

and ~ihich the model user may want to characterize, is that in l'lhich scarce resources 

are rationed to individual sectors ,on the basis of certain administrative rules. In 

such situations 11here some inputs are vat'iable and can be affected by relative prices 

" -.1 
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b:Jt other~ l.li""e fixed, the mouel US2r \ ... 111 be led to the use of a pr'ofit functiun 

approach, wherein the independent variables are the prices of the variable factors 

but the qUuntrties of -the fixed factors. 

For each such appl'oach the model user will be able to choose a:"J!1g the fol-

:~ lowing functional forms with regard to the primary factors; 

." 

( 1 ) 

(2) 

(3) 

Leon"ief fixed coefficients 

eoob-Douglas 

Thi s component a 1 so a 11 ows the model user to util i ze di fferent approaches to 

the reJationships amcng the primary inputs for different sectors. For example, 

some sectors may have Leontief production functions whereas other sec"ors may have 

lI10re general forms. 

3. Representation of Basic Needs 

There are several ways in \·Ihich· the satisfaction of basic needs can be treated 

withi n the GEr·! mode. 

One such way is to define the sectors whose outputs, demands; imports, exports 

and pri ces are determi ned suffi ci ently narrowly as to provi de a sector correspon

ding to each identified "basic need". For example, one might \~ant to have a food 

sector, a housing sector, a health service sector, an education sector and, by 

appropriate disaggregation of households into types and income·levels, to keep 

track of hO\~ sectoral outputs are di stri buted across sectors. Pol i cy i nterventi ons, 

such as the use of subsidies and taxes to introduce price discrimination among dif-

. ferent demanders for such needs, can easi ly be handled. LikeNise, the prOVision of 

mi ni!,lUm gUilntiti.Qs .. of nbas.i c ·ne;?dn •. <;:.OIl]nlo.di.ti es .and .s.er'.'i ces for speci fi c househo 1 d 

types can be re~resented by appropri ate specifi cati on of the exogenous components 

of the final demand fUllctions, e.g., the cunsUiliption cunstant for subsistence de-
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mand in the LES version of the final demand gener;:!ticn component. 

LL b.e~ation 

Il'respective of the number of components and the character of the individual 

components chosen by the model user, an iterative procedure along tile 1 i nes of 

that outlined above is to be used for achieving convergence. The nature of the 

i terati ons Ni 11 naturally be affected quite consi cterably by the specifi cae; on 

chosen, especially Nith regard to the. choice of adjustment mechanisms and adjust

ment rules, but the fact of iteration between components. is essential to opera-

tion and is retained in all cases. 

Among the a1:lvantages of the i terati ve approach to convergence of GEi1 are 

the following: 

(1) maximum flexibility in specifying the behavioral relations in different 

parts' of the model that are realistic to the country and relevant to the issues 

under consideratjon, 

(2) ma:'{imum ability to simulate the practice of specific policy expel"imer:ts, 

(3) the ability to diagnose problems and the potential cause of nonCOnVel"

gence \"lith very little training. (For example, if the model does not converge, 

then the last twenty iterative steps are displayed and the user can follow the 

process backwards until the likely causes of non-convergence are identified.) 

(4) the ability to combine modes by, for example, utilizing one of the mOl'e 

neoclassical approaches within components of GE~l, such as in final demand genera

tion and/or in solving for the optimal input-output coefficients, but then an LP 

approach for maximizing income (value added). at the macro level within the rele-

vant constraints, 

(5) avoidance of complicated; often troublesome, and rathel" time-consuming 

sophistic3t;on requil"ed of such methods varies with the degrr.e of non-linearicy, 

\'lith the degree of simultaneity and ·llith til:: required accuracy, by eliminating 

... , 

http:added).at
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tilf.! ne=d"for such a routine in effect 1-C elimirwtcs the need f,.)r a set of such 

routi nQs, each h:?ir.g (ldV,ant2~e0t1S in 5,orr.e ci ?'CUii;s_t;1nces bu.t not i n o~he)~s. 

G. An Over ... ·ie~l of the Linear Prcgra;r.ming j·!cde 

The LP version of the medel solves for the value of a user~speCifi'!d objective 

functi 0:1. At the time of so luti on the va lues of bas'; s vari c:b 1 es and the dual 

prices are displayed. The user may set bounds on acceptable ba~is values before 

solving the model. 

Formultiperiod runs the variables exogenous to each period may be specified 

··i1eflJr;e'<ttre"')llIIT'-'tS'~br:,gun.>oro;;iN·tel'1:d'<mel"'i(eath·»per.i'crj'·'jjs'·jS'o'l.vecL ,In' .other,.wor-ds" 

the user has the ability to guide. the m~deJ results from one planning period to 

the next depending on intermediate solution values. 

The LP mode can be utilized for individual sectors, for individual components 

of GEN, or for economy-wi de planning models. 

At the individual sector level, the LP mode could be used to choose among alter

native technologies 'in' order to determine the optimal, or alternatively the relevant 

"average", technology (taking constraints into considaation). The LP mode could 

also be used to find the relevant average technology for an aggregate sector in 

GEt-! ,by mi'n,imi'zi'ng"-the -cos-ts 'of -achi'evi'ng ·the 'exogenous'ly 'determi'n'ed 'subsector mi x 

af. final demands for that sector. Likewise, the LP mode can be- useful in modeling 

producer behavior when non-profit maximizing objectives are relevant • 

. 'At the economy-wide level, the basic LP'model would be designed for a leve! 

of aggregation somewhere between three and twenty sectors. At this level of ag-

gregation some of the basic questions concerning sectoral allocation can be'posed 

in the relevant context of macro'level constraints and significant intersectoral 

and i ntel'tempora 1 i nter,dependenci es over a pl anning hori zon of three to ten yeal"S 

... that is )'elevant to most national and foreign assistance pranning efforts. 

The Li' fonnat (!llo~ls the user' to simultaneo;Jsly seek solutions for two of, 

-- .fl : ' 
; 
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the most import.:lot issues in foreign assistance plr)nnin!j. Nv.!"aly, the soluticn 

to th(~ primal problem sugg~sts ho\'l fJr the country Ciln get in ilchieving the flex-

ible l:2rgGt, such 'us'I11a:-~irni'zing i-ncome gr"c'iJ'th bv~r oLlie planning horizon, and also 

hb\'J best this objef:tive can be realized \'1ithin the relevar.". constraints, such as 

those on the secondary targets and present and fOI'eseeable resource availcibilities. 

Secondly, solution to the dual problem provides the decision make!' with the rele

vant set of intersectoral, intertemporal and other trade0ffs 2mong the various 

targe.s and constraints included in the model including the effect of extra re

sources made available by foreign aid on the objective function. (See, e.g., 

Yotopoulos and Nugent (1976, Ch. 21))-

A particularly attractive feature of the LP mode- is the ability to impose 

constraints allowing a_ basic needs-orientation to be reflected, if desired, in 
- . 

model solutions. For example, outputs of sectors satisfying basic needs can be 

subjected to lower bounds; lower bounds can also be imposed on the consumpti'on 

~ of basic needs by'specified target household or income groups, A basic need,~' 

orientation can also be reflected somewhat more indirectly by imposing lower bound 

constraints on employment of target labor skill groups" and/or by attaching ~/eights 

on the incomes of target groups in the welfare function to be maximized. 

·'C. "Combi'ned"and Itera'tive Us'e of the'~'fwo-'So'lution 'Modes 

As mentioned previously, one of our purposes in treating the LP and GEr1 

approaches as alternative solution modes to the same basic model is to facili-tate 

their combined as \'/e11 as sequential use. In' certain circumstances, it may be 

desirable to run each mode \~ith the same data, and for:- the same time period, both 

for purposes of sensitivity analysis (i .e., to test for sensitivity of the solu

tions'to the different sets of assumptions involved) -and to complement each other 

in tel',"s of the.issues dealt wiJh, 

It may also be useful to utilize them sequentially, as suggested above, be-

ginning ,\,H!l the LP version that would trace out feas ible regiolls, optim.:;l pro-
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duct.ivi-; structures and technolGgies i:::ld th~ tfi:: jlaL:l.5 of exogenous vari<Jbl;~s 

and of op~im:}l capi-cal stocks over the longer run, ar-d then followed by the GEJ.1 

version that \'lOuld solve for the spe-cific steps along the ~o[ay r~cflGctii1g r.:Gre C;1,1-

cretnly and completelY the institutional and rr.L!.rket realities. 

Still another way in which the two modes c:n be utilized is to combine them 

within any period by using aile mode for one or more model components and .the other' 

for other components within the overall iterative procedure that was out1 ined with

in GEH for achieving- convergence. For example, the user might want to utilize i\ 

neoclassical appr'oach, such as the' Cobb-Douglas-LES Ot' ELES options to final demand 

.gener.ati.on. ,des.cr.i bed in the ab.o'le outl i ne of the GE.t<1 "appr:oach > to qetermine the com-

ponents of final demand on the basis of both incomes and prices, instead of as-

suming the strictly constant average or mal"ginal shares of the typical LP. He 

then could utilize the LP approach to choose among alternative technologies or 

productive structures for satisfying those demands. So, too, the user might \'Ian:t 

to determine the optimal input-output proportions via the profit-maximizing or. 

cost-minimizing derivations from the cost or profit functions outlined for the in

put-output component of G~~, but then, once these optimal input-output coefficients 

are known, to utilize them as fixed coefficients in an LP solution mode that at-

constraints. 

D. Limitations 

/ Although a major advantage of the modelling system fS its flexibility and 

thus its ability to be utilized in a wide variety of institutional circumstances 
/ 

and ways, the system is not \·lithout its limitations, ;Some of these limitations 
/ . 

. are intentional but others are inadvertant, simply b~~ng necessary in order to 
I 

.~ob;tDi t1 .the ,p,tllcr .,a.d.'l,an.ta.g~s ,of .~th .. c .$..y.sj;em. I 
r'iJst i!llportantly, the system is 110t designed to incorporate financial Ol' 

monetary cOrlsidcl'ations, it IIluSt be r'egarded as a ~()dei 
I 
I 
i 
! 

of the real spllere dlone. 
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natur'ully, th2 r.icdel~ probably in the GEH morle, because of the iterative 501ut~on 

be m?de to al'rive at an ove,-all monet~ry-reai general equi1ibrium. At the pl-2sent 

time, however, serious doubi:s have been 'expressed [e.g., by Srinivasan (1978)J 

about the ability to model real-monetary interactions in any realistic \1ay, given 

the current state of knOl'lledge. Purposely, therefore, ,Ie avoid the temptation to 

dea 1 with monetary matters (as tempting as that might be) even though forei gn 

assistance can have monetary consequences that can be of considerable importance 

in determining the 'overall effectiveness as well as the allocative effects of 

such assi stance. 

The latter' 1 imitaHon can, of course, be al1eviated' by exogenously changir.~ 

vari abl es or parameters or by introducing behavioral approximations to the effects 

of the i"onetary consequences of Tor§!ign assistance. 
\Co, ~ 

Likewise, the model is not designed to deal with 10cationa1 or spatial ~ 
issues. Since the most recent Egyptian plan gives very considel-ab1e emphasis to 

spatial deconcentl-ation of economic activity, this limitation may be rather 

important in the Egyptian context. To bring in space and the, comparative 

, ,~.eff ~.c'i,enc;i,~s",o l' , .. a-1J;er;pa:t;i v,e""ullb.a n;i-,z;1t.t;i o.n",an, d --iondus:tw.i'a::1.-;loG,a,;t,i on.,s,tna te gj.es 

would, however, require an order to magnitude increase in the size of the model. 

Moreover, to a large extent, it may be possible to deal with such issues separately. 

See, for example, Gordon (1979) 'for an informative discussion of such matters 

in the Egypti an ,context. 

Although very considerable flexibility in the choice of functional form of 

the vari ous behavi ora 1 and techno 1 09i ca 1 re 1 at; onsh ips is provi ded, the opti on 
)\.O\-<

to choose s ti 11 more genel'a 1 forms 1 i ke trans log functi ons is deli bera te ly ru1 ed 
~\<O. 
~ 'out,' ifhere are two reasons 'for this restr'icti'on. 'First, more general forms 

like tr:nt of trl;!1s1og requit'e kflDlt/lQdge about the qUilntitative m<!gnitudes of 

, 

i! 

I 
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to go \":c 11 beyond the 

of the rllod.;:l US~l~ to s~pD1J especidlly in a short period of limc,'and especiallY 

in the LOC ccntcxt. Second, these fl:ore general functions are really too general, 

realistic and undesirable pl'opertie~ that most users \10uld be unable to detect. 

GCl<! solutions arc: static or comparative static in nature. They are not dyna-

mic. They contain no "look-ahead" features whereby the achievement of future ob-

jectives and the recognition of future constraints are taken into consideration 

in arriving at current period solutions. Neither is there any provision for partial 

or incomplete adjustment to exogenous changes in a single period GEM. Because 

these limitations do not necessarily.ap.ply in the.~ase of the LP·mode, and the 

ability to realistically model dynamic general equilibrium is again probably well 

beyond current capabilities, these limitations are thought to be fal- from fatal. 

At the present·-time provision is made for no more than tl'lent ectors 

_~~~. te~_8~a~~~_s .. :::::. ~o m~~e _.tha~ two factors may be consi dered ithin ~!l-
any period'-·· These limitations are not really necessary but are in place unless CS''' 

~'-- " ~",,"\ ~, -.. -;:::0"'10... IoU' 11- ~ el ........ ~· prov-i S1 on is· made to rel ax them. .,. f"':=:-' T _ - - --
Although the system is designed to allovl the medel user considerable room to 

maneuver and a strong basis for interaction with the model, parameter overrides 

.• and otJ:te r chang.e.s, .e :,g •• -to d1t:0-\'i:de. ·i\PPl'0pl'.i,a;i;e .: .. \lppr.o-x,il))q,t,i,on :t.o Qeh.a vi or in the 

expected range of the variables, must be made prior to a run, rather than as the 

run is in progress, e.g., bet'.'leen iterations. 

Finally, it should be pointed out that, despite the great flexibility in the 

choi ce of functi ona 1 forms, modes of operation, numbers of sectors and factors, the 

distinctions between fixed and variable factors, and between commodity and pri

mary inputs, and above all parameter values, the GEH calculations follow a certain 

and predetermined order 11hich should be recognized ·if the model, and the means 

by which it al-rives at solution·,values, are to be fully understood. The rigidi1:y 

of the sequence can, hOl-J(!ver', be· reduced by the user in so far as the user is fre,' 

to specify the ildjustment !lleChallism~ and the rules that apply in .the aujustnl!"nt 

process. 



IV. CE:\!~::R:\L {\NiJ DF.T;~IU:D SPCCIF;CATIO:JS Of" p, 8ft.SIC ::rlO;'~L FOrt E;1.::[.1 l!:OCE ~·:rTH 

~PcL:AL HEFi:!<EiiCE TO Ti-iE t:tli'Pi'lMJ PRO i 07,{PE 

24 

In oi"d(!r to 9ive the readet" sam", feel for the level of detail, nature, ~nd 

s'cop~ c f th2 'It? r~S i'{;I1S o'f "'the '!!~ode 1 S dvafl (j~ 1 e fo)~ 'each mode of the mode 1, It!e ~n~cvi GO 

in Sect~on~ PI a.nd 13 general aigcbraic fOi~;:l:.l1ations of Doth the CE:;'~ and LP modes. In 

Section 6 we provide a more detailed formulation of the version of GEM used in the 

Egyptian prototype and subsequently describe the methods used for estimating the 

parallizters and updating the exogenous variables. 

To simplify the exposition and to facilitate sequential and/or combined use 

of the LP and'GEM modes we utilize. the sa~e variable names, and subscript and su~ 

per~cript conventions throughout,_ and recommend that the user should do the 

same. Attached to the genera·l version of GEM in Table- 1 is a complete glossary 

of variable names and parameters. Bars over the variables i'ndicate exoge~us 

~ variables. Superscript S indicates supply whereas superscript 0 indicates demand. 

The variable names used by the computerized form of the mode-l are expanded 

mnemonics of the variables in the glossary. 

A. The General Specification of GEM 

The GEM version of the model is formulated in two basic blocks - the first 

containing output supply, factor supply and demand and price determination, and 

the 'second dea'l i·ng· wi'th "fi'nal 'demand generation -and commodi'ty ba'l ances - each of 

which, in turn, is divided into two or more components. All blocks, and each and 

every component thereof, are/linked via the iterative solution procedures that were 

identified and outlined in ~ection III above: 

This general specifi~tion of the prototype GEM is intentionally simple, 

complications being post~oned until Section C below, where the more detailed speci

.fication of the function1al form for the Egyptian prototype is given. 

The for.!JIulation b.e'illS in the -F~rst blo~k, Bloc~: A, \~ith the Production Rela

tionships in Section II this is follO'.~od in Section II by the price and profit 
I 

relationships and B10r A is cO~l~let"d with ihe Factor Suoply and !)emand ilnd ;;utput 

Supply l"elJcionships 9
/1 

i'len in Sc~tion [II. Clock B begins in Section IV Vii tll FilCn, 
1<-' i .;r r '. 
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in Section V. 

Equai:;oriS (1), i.e., (Ia) an<:i (lb'), are the proddction fupctiol1 -;or cC'.!!Iodity-

sector', \. In~'Jts into the producti:Jn process at'e' of t\'10 types: variable and fixed. 

Among the variable inputs ,we the n domestic and u imported intermediate goods 

XiS and Hks ' respectively, as well as the m primary resource inputs Rc' The pro

duction function for gross output in equation (la) specifies that the sum of inter

mediate inputs per unit of' output, and hence aggregate real value added per unit 

of output, are assumed to be fixed for any sector, although val'iable from one 

sectOi' to another. The production function for the value added component, Vs ' is 

given in equation (lb) and is not restricted to a specific functional form. 

Equation (lb) allows for a distinction ben1een those primary inputs that are con

sidered to be variable, Ris ..• Rms' and those that are considered to be fixed, 

Ks and Zs' Tec~nology is also allowed to vary with time, i. 

Naturally, the extent· to which technology changes with time, and the distinc

tion between variable and fixed factors of production, are greatly affected by the 

length of the time period. The length of the time period can be varied by the 

user, but for this specification to be realistic, the period should be no less than 

1 y,ear and .. no "mor,e,,;l;han -.fi.ve,~qr.ear.-s "i.n ,_length.. 

Equation (2)' specifies that the individual input-output coefficients, ais ' 

are assumed to remain constant within any period. On the other hand, the split 

of the ais coefficients into their domestically produced and imported components, 

dis and mks ' respectively, is specified in equation (3) to be affected by relat'ive 

prices, making dis and mks variable coefficients. 

Although the fixity of commodity input coefficients 'a is is an admittedly su'ong 

assumption, the usel' has the flexibility to mitigate the effective strength of 

JlllS ,aSsulIlpti.on i,n ,s,e~2ral \:IilYS,. First, ti1.GI:,e 1osnoth.ing to ,prevf!nt ,the user from 

trea ti ng a pri CC-SCliS iti ve commodity input as a vari ilb 1 e pri m::ry 'i nput to be inc 11:d",j 

'y -S~ -.;.:~ ~"t 'to ~ ~~ ~ '( 
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in tht~ vt:ctor Rs~ Second, if the user v/ere to beli(~Ve th-3t the su~~tituti(ln ti:;:ong 

co:::modi ty inputs \'IdS pair-\·/ise, i.e., that input i sub~titutes only for inp,lt j, ~he 

UC-;-::',-'-CQU 1,',i,,"'trr';:I-r -}." ~-l.··O·"":""'r!::'I"I""ley.'·as a" · ..... o"u- '1' "I"'O~P. ..... ··"·T-""c1'e I1 '· - ~s "'1· ... '':''·,.1 ~.~ _ ~ .... " t. h. I.H t....J~t:.... 'I llr- l,.. s . .,)_ \.V<= I .. '- (lis I I r __ ..... 

the brenk:io~':n into the two cor::ponents beil~g al1o\'/(';d to vary in equa.t~on (3), idet1-

tifying one as an "import", e'/en if it is, in 'fact, not importe~, The latter fact 

could be taken care of by changing the definition of aggregate imports and the 

way that input's price is determined. Thii'd, since tf~e user has the ability to 

exogenously override any parameter, he (she) might "ell impose a value for the 

fixed coefficient ais that has been solved ror in a separate calculation, perilaps 

involving relative' prices. 

In any case these coefficients can vary over time. Conceivably, the optimal 

1-0 coefficients could be solved for in a single-sector LP model and then inserted 

into the single period GErl. Nevertheless, 

lative proportionality of cOilnnodity inputs 

given the a~cum~lating evidence of re
- ....... ,.J).-. ~'-') • .(;&"Z 

to output, at least in the short-I"Un, 

and the consjderably greater data requirements and_ mathematical complexity of 

handling variable input-output coefficients, these assumptions are thought to be 

quite justified in the present context. As mentioned above, the fixity of the 1-0 

coefficients ais also requires that the value added coefficients, dis' de7ined in 

,eql,lati,on (d), ate ._cQ!J$_tant. _.J.9.ll.o.t:i.OQS .(.5.LilPd .(.6)' ,s-impl,y ,aggr.egate the i ntermedi ate. 

or interindustry demands- for domestic and imported goods over the sectors of de

stination. 

In Section II the price variables are specified, allowing profits to be de

fined, and setting the stage both for the derivation of the profit-maximizing de

mands of primary resource inputs, and hence for output supply, in Section III 

and .for the income generation and expenditul"e allocation functions of Section IV. 

Relative prices have potentially important roles to play in each of those sections. 

-Equation (7) defines 'the net uni-t value of output of s (or the pri_ce of value 
,-~ 

added ~er unit of output), Fvs ' as the before-tax pric2 of output, (l-tdslPs ' net 

--,,-, - [ 
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of the costs of domestic and ir.i~}Qrted inOlJt5 pO~'unit of Ol;tput, Yrl._Pd i and . i I:, 

~Illk/rnk' respective1y, all divided by the valu2 added pEr unit of output, d~s' 

ui1:·t'-~r6fri;, :1 ... , 
.' 

;;he unit cost of the variable, pri;;Jill'j' resource inputs, Lrc/re' Equation (9) gene

rates sectoral profits ITs as the sectoral unit profit "s multiplied by the sectoral 

level of output \. Equation (10) calculates the se~toral profit rate 1T~ by di-
~~ 1'-C'fIfJ'''A., ~,. 

viding ITs by the fixed capital stock Ks' In'the same manne'"; equation (11) solves 
~ ,.,100 ...... 

for the overall average rate of profit in the economy as a whole, 1T~ve' \L1 := 
Equations (14)' - (18) define a series of price indexes as 11eighted ,werages of 

the different component prices. Equation (14) indicates that the overall 'GOP prfce 
- ""'-~ 

deflator, P, is exogenous, presumably determined by the money supply and other 

____ ~ r 

monetary factors which,. for reasons given in Section III D above, have been delib~- /? 
The exogenolis shi fts in P, therefore, shift the l tf~ t: 

absolute prices of the individual cor.modity sectors, Ps ' Equation (15) defines ( ~~. I 

rately excluded from the model. 

the price index for domestic investment goods, PdI: Equation (16) is the price v 
index for imported investr.Jent goods, PmI , and equation (17) defines the overall 

price deflator for investr.Jent, PI' as a weighted average of PdI and.pmi. Equation 

(18) defines the consumer price deflator, PC' as a weighted average of domestic 

and imported pri, ces .• 

We turn now to Section III where factor supplies and demands and output supply 

are determ;ned. Equation (19) expresses the sectoral demand for variable resource 

c, R~s-' in terms of the sectoral.price of value.added, PVs ' the vector of variable 

resource prices, Prl •.. Pre '" Prm, the fixed stock of capital in sector s, Ks' 

any other factor considered to be fixed within any period, Is' and time, T. 
Equation (20) arrives at the aggregate demand for resource c, R~ Equation (21) 

expresses the aggregate supply of resource c in ter~s of the vector of prices of 

--'the v'tl'r-1'a-ble -,'csources '(Pr l "', PI;C .,. p\mL the .consumer price ,deflator, PC' and 

time, T. Equation (22) sets ,the eqllilibr(um condition betl'leen supply and dCl'1and 
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fot' c. 

ere:;, <'quat-ic:1S (1d), (1b), (7) and (19) a supply function fOI- Xs ' x~, Cill1 be 

dej~ived. This f:Jnction, give:l ill equation (23), is in terms of "the sector'al pt~ice 

of value added, P\'s' the vector of variable I-esource prices Pr l ... Prc Pr I' n 

the fixed stock of capital, Ks' and the quantity of any other fixed factor, Zs' and 

time. 

Block B begins in Section IV \'/here the disposable incomes of each factor' type 

are generated and then allocated across the specifi c domest, c and imported co:n;;lOdity 

classes and savings (as a resid~al). Specifically, equation (24) defines dispo

sab.le income ,of household _ty.pe .(verjable r,esource class) c., Yc ' as the price of 

resour~e class c - multiplied by the aggregate quantity demanded of that resource 

class, R~, net of income taxes, (tyc Prc R~), but inclusive of al1 tl"ansfers of 

household type c, kTRhc ' Equa-cion (25) defines disposable income of the entel'prise 

sector, i.e., profi1;s, Y , as aggregate profits net of taxes on profits (l-trr)L:H o rr ~ 

- _. __ I 

plus net transfers to the enterprise sector, ~TRhrr' In the' present specification,- J 
the _returns to the Q';;ners of Z are simply included in profits, although in principle, 

such a separation could be made. Equation (26) defines aggregate revenue of the 

government,- as the sum of the revenues collected on Ca) production or sales taxes, 

-- ':l:,td/ s,nAds )\" ,~,b,) '·~XP(}I~:t --:tax~s ,- 'lite~Ps_( 1,-tgs·)Es ' Lc,jdmppr::t ,du,j;,i:es" l:,t.1ill~~kPfer\, 
_ ~ k 

(d) income taxes, l:tycPrcR , and (e) profits taxes, tiLlis, and inclusive of net 
- c c s 

transfers to government, l:TR hG . 
h 

Equation (27) expresses exports as a functjon of the domestic export price, Pes' 
- -

converted into foreign currency terms by dividing by the exchange rate, Pfe, the 
~~ -

-world1prlce of that type of exports, Pe , and an 
- - ViS 

index of world demand for s. ~s 
" 

Equations (28) - (33) break expenditures out of disposable resource income, 90lfcrn

ment revenue and enterprise income (profits) down -"into their domestic and impm'ted 

.,- compoll'-'nt:s and the ;'n<!iv;,du'al co:nmod-Hy'C'1-asses thereof, In 'each case, these eqlJa-

ti ons ~se the whole I'ectol' of (I"e 1 dti-le) pri ces. 1 agged expenditlll-es and th"t sec-



Equ~tions (34.) anu (3:;) defil1e hou:::ehnl..:! sdvings and govAtnrnent savir:~s in 

nr'i,llwl ler;'l1s as tl~:~ residuals oI:itailicd af~er cor~,:i.npt~on expGr,ditures hJve been 

subtr'Jcted ftom C!is~osabl~ incc:nE:~. ELiuatioll (36) specifies foreig~l SaV~rlg5, SF~ 

OUI' meaSlll'e cf foreign aid, to be exogp.nolJs and equal to the before-tariff v2lue of 

less the after-tax value of impart's ~ PesEs' and net tranST<:!rs 

abroad, LTRhF and (NFY PNFY )' r~spectively. Equation (37) 
h 

defines aggregate savings in nominal terms, and equation (38) defines the sa'lings-

_ in'/estr.1ent equil ibrium. This completes Section IV. 

Finally, in Section V the commodity baJance .r,ela.donshi,ps alOe ,speci'Ti-ed. Equa

tion (39) defines the total demand for imports of type k as the sum of intermediate 

I demand for k, Mk, the private consumption demand for k, ECmkc ' the investment de-
c ' 

mand for k, rmk and the government demand for k, CmkG• Similarly, equation (40) 

defines. the total demand far domestically produced comToodity s e i, X~, as the 

sum of interindustry' demand, x;, consumption demand, ECdic ' investment demand, Ioi , 
c 

government .demand, Cd iG , and export demand, Es' Finally, equation (41) imposes the 

equilibrium condition between supply and dema~d for the domestically produced com-

modity class's. 

A key ,,~.:;;;;~mp,tipn 5n ,~iJ~:,a.QP,v,e .•. fo"mula.t.i,on -·i,s,>~tba:t-Ampol~ted ;and,<domesti'~ t ~ 

produced goods, even of the same commodity group, are. imperfect SUbstitutes for ~,,~ 

each other. For this reason, the price of imports of commodity k, Pmk' will differ 

from the domestic pl'ice of the corresponding sector, P
s

' Specifically, the P
s 

vector 

is determined, after successive iterations of the model, as that which equilibrates 

the above net supply (output less interindustry demand) from the first block and 

final demand determined in the second block. In our opinion this assumption of 

impel'rect competitiveness of imports is realistic for most LOCs, including Egypt, 

,es.peda l.ly -g-i·ven the h,igMy-aggregatcd nature of the $'p.c!ors, and also avoids the 

limitations that ,,,ould be imposed were imports ilnd dc:nestic goods to be perfec1: . 

~,.)p • 
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IIOl'1d ~ric"s and tpe instruments of t"t'ade policy - the exchange rate and turi~f 

rates. 



,~ 

_J~_ Production Relo.tionships 

.--Rroducti.on F-unction for s 

T..:t.1c 1 

3LOCK A 

Iv X +M 
= t1i n I ,-5, 1:. 1 s 

\dvs a1s 

Xis +r\5 
ais 

. __ . __ .. ! 
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, 
X +t~ \ ns us T! 

- ,.! 1 

ans /: I 
(lb) Vs ; f(R rs '" RillS' Ks' ;, T) for each s = 1 ••• 01 

I 

Fixity fOI' Intermediate 
Inp.uts 

Substitution between the 
Domestic and Imported 
Input Components 

Domestic Value Added per' 
Unit of Output 

. Total Intermediate Demand 
for Domestically Produced 
Commodi ty i 

Total Intermediate Demand 
for Imported Co~modity k 

(2) 

(3) 

(4 ) 

(5) 

(6) 

II. Price and Profit Relationships 

Net Unit Value of s at Pro
ducer's prj ces (Pri ce of .(7) 
value added) 

Sect01'a 1 Profits' (9 ) 

and 
r.i:.~ 

(1 - Ed. - Emks ) 
i 1 S k 

I '" ~d. X for eacli i , i 1 •.. n X. = LX. = 
1 5 1 S S 1S S 

I _ 
EmksXs for each k, k = 1. .. u Mk - LMks = 

5 S 

8> {l-td)P - Ed. P. - EPlk Pmk Pv = . s S J J S 1 K S 
s 1 - Ed. - Lmk i 1S k s 

for each s, s = 1. .. n .... 
~ ~ .. e~ t.. i'- > ~ 

- 1'\ 
:11"s'" UP~s·dvs - ~Er cs ·Pr cJ for each 

c 
s, s = 1 ... n 

= J ... ; 



::ccto"a i Profi t Ru t::= (10) _r = :1 /V" for" e~ch s c-:: 
.I

S 
• S' ~s ~. , J 

1. .. n 

;\',.erJ..ge ?r:ofi.t Ra~te (n) r .. c " I~K 
'~',we -"s '·.s s s 

Import Prices (12) 

Export Prices (13) Pes = Ps(l + tes } for each s, s = l ... n 

Aggregate Price Deflator 

Domestic.Ipvestment Goods 
Price Deflator 

(14) 

(15) 

~;Impor,te'd '''I·n\~esifmen·t:·Gotjds·· +'1'6') ,1Rm'e=·,r·:<i>k'1Pmk 
Price Deflator k 

A<;gregate Inv'estment Goods un PI" ~PdI + (l-e)PmK 
Deflator 

Consumer Pri ce Deflator ( 18) Pc = EIl'P, +'l:llkPm l' 
. ill k • 

II 1. Factor Supply and Dell'and and Output SUPD ly 

_____ 1 

Demand for Variable 
Resource Inputs 

D .' 
(19) Res = f(Pvs ' Prl ... Prc ... Prm, Ks ' Zs' T) 

. Jo;ta.l •• Oem.and,··:l;or ,i\al'.iaba e 
Resource c 

Total Supply of Variable 
Resource c 

Equilibrium in Variable 
Resource t'la rkets 

Supply of Output 

(21) 

(22) 

(23) 

for each c and s,c ~ l ... m, and 5 = l •.• n . 

R~ = f(Pr l •.• Pr c . .. , 
for each c, c .. l •.. m 

! 
R~ .. R~ for 

x; .. f(PVs ' 

for each s, 

each c/e = 

Prl . r Pr c 

- l' s - I ••. n 

I 

i 
! 
f 

! 

1. .. m 

i 
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Factor Inccn:c ar.d Exocnd~:-_l:r'e Genc·ration 
, i 

DisDosable Income of 
Variable Resources 

DispoSAble Enterprise 
I nc-;;;ne 

Government Revenue 

Export Demand . 

Household Consumption 
of Domeseic Goods 

Household Consumption of 
Import Goods 

. Go.v.eJ"nment 'Cons.umpti.on 
of Domestic Goods 

Government Cor.sumption 
of Imported Goods 

Investment in Domestic 
Goods 

Investment· in Imported 
Geods 

Savings of Household 
Type c 

(24) Y = (1 - ty ) Pr RD + l:TRh for each c = 1, 2 ... m 
c C cc h C 

where h := C, 1i", G, F 

! I 

\ . 
! ' 
I' ~\~ 11 '-' ~v~ 

...... 
, I 

r ... ~! 
1...:' I 

(25) Y = (l-t'rr; l: ITs + l: TRh_ ~ 
" s h· 1I .... " 

+ l::tn.1v ,?in k ·p;jfe MK + .. l:ty Prc Rc
D 

k ,,\1 c c 
1<. "" ... 1.& 

+ 't" l: ITs + l:TRhG ' ,\. ..... " _~' 
S h .T'" e-. ....... 

(27) E - f(Pe /Pfe Pe ~s) for each s, s = l ... n s - s. ' \'/s' n 

(28) Cdie = f(Pl,··Pi···Pn, Pml" •. Pmk .. ·Pmu'''~ve' yc) 

for each i and c, i = s = l ... n, c = l ... m 

(29) Cmkc = f(P, ••• Pi,··P n' Pm, .•. pmk ... pmu' 11;'Ie' Y c) 

for each k and c, k = l ... u, s = ' ... m 

I 

I, 
I! 
I I 
II I , , ' , I 
I ' 
! I 

, , 
! l 
: j 

- , 

(:30') Cd i G .: ·f'~P 1 : , .:p i ... P n' Pml ··· Pmk· •• Pmu' Y G' Cdi G, t- 1', : 

for each i = s, i = 1. .. n 

(31) CmkG = ·f(P, •.• Pi···Pj,' pml···Pmk .. ·Pmu ' YG,Cmi:G,t_l' 

for each k, k = l .•• u 

(32) 

(33) 

(34) 

s -
Id j = f(Pl··,P.i···Pn , pm, .•. pmk···pmU'PI' Idi,t_l) 

for each i, i = , ••• n 

Imk = f( Pl' .. Pi' .. P n' Pml ··• Pmk· .. Pmu 'P: ' 
1 

for each k, k = l ... u 

Sc = Y" - l; Cd l' p, - r.Cmk Pmk for each c 
~ i elk c 

1m, I- ~, 
t<., ... - J' 

, ' 
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Forei gn Sa vi ngs 

-
Tota 1 Savi ng5 

Savings-Investment 
Equi 1 i bl'i um 

V. Commodity Balance Eguations 

Imports 

Aggregate Demand for 
d30meslt·j;c- -,Goods"'j'!fJd 
Savings 

Supply-Demand Equilibrium 
for Domestically 
Produced GOOd3 and 
Services 

(:;s) 

(36 ) 

(37) 

(38) 

(39) 

(40) 

(41) 

SF = 1-1, Pi'e Piil - rEs Pes 
C'>. \·,k - !:TR.,!:, -

il I" 

XD = Xl 
S s + rCd. + rd. 

'C 1 C 1 
+ CdiG+ Es 

for all s = i, 5 = i = 1. .. n 

xD = XS 
s 5 

for all s = 1. ., n 

______ J 

'I-FV • , 
.' . iiFY 

1. .. Il 
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G10S$clr'Y of \fari ilb 1 e::: 

" A. 
~ 

= the quantity of gross production of sector s 

Xis " the quantity of inter:r.ediate inpu-::s of dOi,~2stic input i in sector s 

X~ 
1 

= aggregate interindustry demand for domestically produced input i 

M
ks = the quantity of intermediate inputs of imported input k in sector s 

t~I 
·k ." .".aggr.ega.te .. in.ter.itndustr,y,.demand .f.or impacted .i npu:t k 

.' D 
Res = the quantity demanded of variable primary resource input of type c 

in sector s 

v " value 's added in sector s .... ~ 

Pvs = net unit value in sector s (price of value added) 

Ps = Pi " price of domestic goods at purchaser's prices 

RS = quantity sURpl ied of reSOUi'ce type c in the whole economy c 

Pmk = price of imported good k at purchasel" s prices (in terms of 

domestic currency) 

Prc = price of variable resource type c 

RD = quantity demanded of resource type c employed in the entire economy c 

"s 

r 
"s 

= profi t pcr uni t of output of s 

.= pl'o-fi-t rate per 'un-i·t of 'capi·tal i'n 'sector s 

ITs "uggrcgatc [ll'ofi-::s in sector S 



~ 

,. 
lI~ve 

Pc s 

Pd I 

PmI 

PI 

Pc 

Yc 

Y 
IT 

YG 

Es 

Cd. 
lC 

.. ltvcragc pt'ofi t r'a te in the \,thG 1 e UC:Ofl01ilY 

= pri co index of dumestically produced inves tmel11: goods 

= price index of imported investment goods 

= overall price index of investment goods 

= overall price index of consumer goods 

= disposable income oT household class (owners of resource type) c 

= (after~tay.) disposable income of enterprises 

= government revenue 

= quantity of exports in sector s 

= quanti ty demanded of domestically produced commodity i by househol d 

(resource) class c 

Cmkc = quantity demanded of imported commodity k by household (resource) 

class c 

Cd iG = quantity demanded of dowestic commodity i by government 

CmkG = quantity demanded of imported commodity k by government 

Id i = quantity demanded of domesti c commodity i by the investment sector 

,Sc = s. a. v i 119,s of .IW.us.ehol.d closs c 

SG = savings of governmert 

.. , 
I 
i 
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equiva1ent) in sector $ 

"~ @> = the fixed quantity of resource Z in sector s~ 

pte = price of foreign exchange 

Pm k VI 
= I"orid price of imports of type k (in terms of foreign currency) 

T = dUmMY variable for time ~ 

TRhj 
:- transfers from sector h to sector j 

.-
po = world export price for commodi ty s (in foreign currency) .... "'s 

EO = i,ldex of the quantity of world demand for exports of commodity 5 \"/s 

SF = forei gn saving 

p = the overall GOP price deflator 

Parameters 
~~ 

dis = domestic input of i per unit of gross production of. sector s 

mks = imported input of k per unit of gross production of sector s 

Ids = rate of ad valorem tax on production, transactions or sales of 

cOfl1!r.od ity s 

'V I 
1T 

= tax rate on profits 
"" 

'" res - input of resource c per unit of gross producti'on of sector s. 

(This parameter is, hO\·levr.r, really (~n endogenous variable). 



t)'c -= income tax rate on h:)u:5~hold (resoi.Ji"ce) class c 

, 
.- ··ll 

Ii ., 
! I 
'1 , , 

I' 
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For· the ~a;:;o rQrrson ~ export pri cas, a rtei" the adJi ti on of :;xpor't taxes u~id 

converted into fOl'eign price ter~ns (Pes/Pfe), Ciln eli ffer from world prices of 

the SdIT:e comliiod~ ty O'e ). 
\IS 

A second key assumption in the above formulation is that prices are uniforl~l 

to a 11 de;nandi n9 sectors, An excepti on is, of course, exports whi ch may be sub-

ject to export taxes which al1o\'! prices to domestic consumers to yary from those 

given t:J foreign consumers. This exception is of little significance as far as 

modelling is concerned since foreign consumers are not an integral part of the mo-

del. As shall be explained later on, the assumption of identical prices for all 

demanding sectors may not be realistic fOr' all countries and since it is not for 

Egypt, the assumption \·lill be relaxed in the more detailed specificaticn of the 

tiEr-! version of the model for application to Egypt. 
\ 

Although the exposition of the model is decomposed into blocks and then further 

into co",ponents thereof, because both final demands and factor'demands are affected 

by pri ces of commoditi es and factors, most of \'Ihi ch are endogenous ly determined, 

and also because final demands are affected by factor incomes, the commodity and 

factor market balance equations have to be solved sinultaneously, yielding the 

equil i brium sol utions for sectoral outputs, imports. Final demands, factor demands, 

,;c.ommodHy~,and."feac.iror,,,pr-,i',ses "".and,se.<l:to,~iJ>.LplWf-i:ts,. ,·In "Q;~her ,,:'IOr.ds, the blocks and 
" , 

their components are interdependent. 

Note that the aggregate price level is exogenous, leaving room for a monetary 
I 

appendage to the model to determine ~rices. 'Th,' model is, therefore, a model of 

the "real" sphere of the economy alone. Addi! onal 1 inks' between the 'monetary and 

real sectors could easily be included, e.g., l1n the investment equations (32) and 

::::: ~:~::: 1 g::::~:::::::, ':::~:::~ ~O:::':F (1::::::: :::;:::::y '::, ': ::-
fl uence i nves tmen!, sa vi 11(15, and i:ence cuns Ulnpti on u!l':, v i a the i IIlpact of fi :1ill 

I 
I q~ 
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in th(~ system. e~CvUSc2 fOl"~i~n assistance is often provided in the context of ccr-

tail! pr.llicy rl;:;)rlliS .. per!~aps involving tax policies~ subsidies, and exchanga rates, 

it m:;y be reasonable to sir.;:;late the effects of alt:ernative foreign assistance 

packages I~ith simuHaneous changes in the exogenous tax rates, exchange rates, sub-

sidy ~ates, levels and allocations of government expenditures, etc. Since all of 

these are included in the model, such analysis can be facilitated. Via model lJp-

dates, moreover, the. dynamic influences of external assistance and the associated 

. policy changes can be captured-. Section VI below will be devoted to simulations 

of thts _sor~. 

As has been explained above,. our approach to solving the simultaneous system 

is an iterative one._ Given either an initial set of final demands and the fixity 

of intermediate input coefficients (for goods of .both domestic and roreign origin) 

rro:;) equations (1) - (5), or an initial set of product and factor prices, and 

capi cal stocks, the sectoral output levels and factor demands are determined. Fac-

tor demands and-supplies are then compared; where disequilibrium exists, ractor 

prices and subsequently factor demands and supplies are adjusted until the full 

employment equilibrium condition (11) is achieved. Equilibrated factor prices and 

total demands that can be compared with the total supplies. Product prices are 

then adjusted iteratively until convergence is obtained. 

Only minor respecifications of the system of equations given in Table 1 would 

be required to provide additional adjustment mechanisms for use in equilibrating 

the system. For example, an interest rate or marginal efficiency of investment 

variable could be added to the investment function to help Gring about equilibrium 

between savings and investment. Alternatively, or in addition, the exchange rat2, 

'P-re, OOll-l-d be Gu·t -loose .and v-ari'ed in pl'oport·i-on to ·the excess 'demand for foreign 

exchange. These modificatior:s, ~'!hich <Ire provided hI' later all, can be very us'~-
) 

. , 

.. i 
i 
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fl~l in avo-irlin-;r OVt!rtict2rmination am1 i1~!1CC ijjcOi1SiS~ency in -!:!1e sDccif~:·.1tio:1 ~f 

the mOGe i _ 

B. G"rera 1 Speci fi Cil ti on of 1:he LP Hode 

The LP model is designed for use in ei ther single sector ana1ysis Ot' in eco:lOr.:y-

..,.. \'Jide settings. Like\·/ise, it may be used in either single-period or muitiperiod 

formul ati ons. Tilt" emphasi s here Vii 11 be on ~conomy-\'Ii de appJ-i cad ons dealing in an 

operational \~ay \dth the problems and issues thought to be most important and re-

. levant to foreign assistance planning in a typical LDG over a period of pet-haps a 

decade. 

1'.. Single Sector Analysis 

Va,iolls kinds of sectoral analyses could be designed and utilized. He men

tion in this User's Guide only those that may be thought of as complementary to 

the other components of the system - namely the economy-wi de GE1·1 mode·l or the 

economy-wide LP • 

. One use might be to find the optimal subsector mix or choice of technology 

to satisfy a given demand for that mix or. a given level of output. For example, 

foreign assistance might be oriented toward increasing productive capacity' in a 

technology or alternative set of projects to choose in designing the external 

assistance pad,age. A distinct advantage of an LP approach in this context would 

be to utilize decisicn criteria other than ordinary profit maximization, and to 

recognize the relevant administrative, and political as well as technological and 

economic constraints. Thus, one might solve for the optimal technology or tech-

nological mix of producing the desired increased output of Xs that maximizes em

ployment or minimizes the amount of capital required. 

A1tcl'natiNe1.y, ·or j,n"add.i,L·ion, -the sec·tonal·LP cOIl·ld ·look 'at dynamic consi-

ccrutions. For e>:u!lipi0!, it could be sci. t:p 1n.a multipGriod context in Nhich the 

. I 
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in the short run (the current per-ied) versils more ten years into th"'= futu~~c, ctc~ 

These optimal sclutions to the single s~c-cor LP could then ce used to CG ,,: UD 

!-,iLh the appropl'i ate fi xed inp:!t-oU1:put coeffi ci ents ar.d other techgo i 09i cal Da.-;:-

meters ina InU 1 ti sectora 1 G81 or' LP. 

2. Economy-wide LP 

The economy-\~ide LP model is conceived of to have the same number of sector's, 

n, as in. the multisectoral GEM model formulated above. 

Table 2'provides a tentative general formulation of an economy-wide LP for a 

single time period. The formulation of the economy-wide LP begins with the speci

fication of an cbjective function (1) which is a linear function of the sectoral 

outputs, Xs' The parameters of this obje~tive function. PVs ' could be defined by 

the user. In our specification, we have defined the parameters pVs as the net value 

added per unit of sectoral output X , i.e., what was defined as dv in Table 1 s . s 
above. (Alternatively, and particularly to investigate the effect of the use of 

alternative objectives, one could, for example, define the parameters PVs as the 

er:lployment coefficients rcs so as to maximize overall erlplcyment, or to reflect the 

social value of such output to society as a whole, the social value \-ieights taking 

not only price. but also externalities, into consideration. 

In fact, of course, multiple objectives are likely to be relevant, such as 

employment maximization, growth maximization, foreign exchange minimization, income 

distribution goals, the achievement of certain ~asic needs, etc. I-lith multiple 

objectives the user 110uld have to specify the weights thought relevant to each ob

jective. In pr'cctice, however, it is deemed difficult for: the armchair analyst 

-to do so and, therefore, the user is advised to follow the specification of Table 

2 --i n Ghcos.i ny a -s-ing 1 e (pr'~mary) 'obj ecti vo, 'but then impos i ng additi ona 1 cons tra i nts 

so as to reflect the other' (secondary) objectives. (Examples of this sort are 

pl-ovided in '(,)topoulos alld Nugent (i970, eh. 21j). For example, a",ong the altur'-
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include in equation (3) of Table 2 the fol1m·;i1l3: 

greater than or equal to some exogenously specified mini2!ally acc€Jitab1e leve!, 

(V ) "'im Y being defined as in equations (24) of the gener3.1 specificat~on c i·lin ' .. c 

of GEi-I in Table 1 above, but with Prc given exogenously at least for a singie LP 

run, and TRGh being given either exogenously as before or being determined endoge

nously so as to maintain equality in the above constraint. 

b. Those specifying the aggregate real consumption requirements of each 

house;~1ld class with real consumption determined, for an assumed set of consumer 

prices Pi and Pmk, as linear functions of output via equations (24), (28) ·and. (29) 

of the genera 1 sped fi cati on of GEM in Table 1. 

c. Those embodying constraints on the differences in relative income betwee:J 

household class groups c and j as specified in (36) I-lith the parameter A . repre
. CJ 

sellting the ·tolerance limit defined in terms of the pel' capita incomes of groups 

c and j, Vlhere nc· = ~ and Nc is the number of people in group c. 
Nc 

d. Those relevant to the satisfaction of basic needs defined either in terms 

of minimal output supply or minimal consumption of each specific cowmodity (and 

,hoUl;ehoJd .-type.) :.th,o.ll:9.h:t .. :to.-' be--~e,le-v-afl.t:>to_"bas.i.c_,nee{ls. 

Equations (2a) and (2b) provide the commodity balance inequalities for do-

mestically produced and imported goods,. respectively. The LD ' and EDmkJ· terms on 
j s~ j 

the ri ght hand si des of these inequalities represent the commodity-sped fi c exoge-

nous components of the final demand vectors, inc1u·ding perhap~ portions of private 
/ 

and government consumption, exports and as formulated here all of investment. 
/ 

The endogenous portions of these demands would, of course, /be included 011 the 
/ 

left hand siue of these inequalities, I"lhich for a given sclt of relative prices \'lOuld 
I 

,be 1-i.neal-ly re.1a-ted to the ·i:li,sposab.le income ·of ·the cJ.assi, \, wlli·cll as mentioned 

above, fei' gi ven factor pri ces is ali neal' func ti en of xi. The emp 1 0ymcil t coe7"-

I 
I 
{ 
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(1) Objective Function 

1:Pv X = t'lax imum 
S s s 

iaole 2 

I'Jhere PV
s 

is tne net value added per unit of output 

.1.1 

= P - 1: d. p, - 1: mKsPm 
s i lS 1 S ' S 

for each s " i, i = 1, ... ,n 

Cal Domestic Goods 

X
S 

- 1: d. X - i r - E - E b sJ' Y
J
. > E, D • for each s = i, i = 1 , ••• , n s S lS S S S j = j sJ 

(b) Iw.~orted Goods 

11k - 1:mkl s - ~ mkj Y j :.. ~ Dmkj 
s J J 

for each K, K = l, ... ,u 

(3) Constraints corresponding to the Secondary Targets 

(a) Absolute Real Income Constraints 

.y .;>:y , 
C.o=" .'0. t·l1 n 'fo-r:~~a()h . c ,= 1, ... , m 

(b) ~linimal Consumption Requirements of Each Household Class 

1: C. > r w i lC = C 'ln 
jI.\ ........ --for each c = 1, , .. , m . :---

(c) Relative Income Difference Constraints 

n. Y. < X" .n V 
JJ-cJcc 

for each c, j pair j f C 

c,j=l, .... ,m 

t, 
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1 , . 

2.. Conm~odi:y-5p2cifi c ConSUmp1.:10n :1equ~ rements 

C. > C. r" 
lC - lC 'I1n 

for each c, c = 1, ~ ... , m 

(4) Labor Constraints by Ski11 Group and Location 

ksxs < K ; z X < Z -s ss-s 

(5) Savings Con5"raint 

E' S· ·'-+·'S·: +-S -~ pt·> -5' . 
c 1T G r - F c 

(7) Foreign ~xchange Constraint 

(8) 'Export Demand Constraints 

E < 'fJ s - Sl'l 

(9) Government Revenue and Savings 

for each c, c = 1, ...• m 

for each s = 1, ... , n 

E te P {l-td)F + E tmkPm kPfeMk.+Ety Pr RD+Et1T 1T +EtdsPs (1-td
5

)Xs -SG 5 5S 5S k'W J c c.cc s 5S S 

= l: ccr' G Pd' G + l: em, G PinkG - E IR G i'l k K n 

i.IO) . Ho.usehold.,and<Sus.tness .Sav·i.;lgs 

for each c 
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Tl Cl en to;. res C~!J: cI be thO::J;it of as tilt:! prof; t-milximi z1 ng ones \.,,-i ven the f2ctor' 

and produ::t Pl'j cus for eXilmp 1 e from equation (19) of the general specifi ca ti-v,: 

of GEM 1:; TabJe 1. 

Inequality «I) L; t!le ilggregate labor supply constraint fOI" each labor skin 

and location type c, \'lith the coefficiem:s rcs defined in the previous pal"agl·ap~. 

Inequali"i~s (5) linearize the constraints imposed by t;he sector-spedfic 

fixed quantities of capital Ks and any oefler input Zs considered to be fixed \"/ithin 

any period and \'Ihich \'Iere representEd more generally in equation (lb) of Table 1. 

Once again these input coefficients, could be thought of as those derivable from 

the profit-maximizing solutions to the GEr~ model, i.e" from equation (19) and (lb) 

Inequality (6) imposes the aggregate savings constraint. \'/ith household savings 

of each household type, Sc' defined for given consumer prices, as- in equation (34) 

br equation (10) belov/, and likewise- business savings, Sn' defined in terms of 

equation (25) of Table 1 or equation (10) below and government savings, S6' defined 

as in equation '(26) of Table 1 or equation (g)-below. vlith given prices and tax 

rates, etc., these functions, too, would be linear _in terms of the activity levels 

For a given exchange rate, Pfe, and given the world prices of imported goods of 

class k, Pm k' and of domestic goods, P , and the export tax, tes ' the export price, - w s 
,p.~s ' ,-;'5 ·known _fl'.cm"equati-on "( 13), .of ,.ta.b.1 e 1. , .1h,is·,ma!<.es ,i,tl?q~a,Hty (7) Hnear fn the 

activity variables Mk and Rs' The terms on the right hand side of (7) are the_ 

level of foreign assistance, SF' and AR, the latter term representing the exogenously 

specified_desired increases in the stock of international reserves. The exogenous 

right hand side values in the export demand constraint (8) might well come from 

a calculation, for given Pfe and external prices, from an econometric analysis 

such as that given by equation (27) in Table 1. 

This version of the model is completed by defining the various savings vari

ables included in inequa,lity t6). Gover'OI'len-t sav,i-ngs SG is def-i'ned in equation (9) 

as t:le diff2,..cncc bct~H .. ~cn totc:·.' scvcrn"'lcnt t~evenue (coliiprised of export taxes ~ 

http:ofXab.le
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ir!port' t!uti !~:;, i !learnt? tJ~:cs, profi t:s :axes and other i neli r~cr: taxes), 

s upp 1 Cf:!~n t~d by the e;<ot;~nous 1./ c.!8 tenni ned net t!~ans f8 r~ to gove n: ::611 t, and 

::.he exogsiiO'JS i y dctemilned go'"ernrr'0nt: COi1S t!!1:pti on expend; tut'es. 

Likcl"!ise, household savings arc defined in equation (10) as 1;~ 

equation (24) of Table 1 in tenns of the difference between disposable 

(aftcr tax) income suppler.lented by the excg::~:::.:sly detel1nined nct trans'· 

fers to households and the val ue of consumption expenditures -- both 

endogenous and autonomous. Fi nally, enterpri se s a'li ngs or profits are 

speci fied as the_net after-tax difference between val ue added, suppl e~ented 

C~ Detailed Specification of the Functional Forms of a Single Pericd 
GEH for the Egypti an Prototype 

117 

In secti or. A ~Ie cut 1 i ned a rather general versi on of a GEl-l mode 1 that wou 1 d 

be applicable (I-lith suitable modification) to virtually any developing. country. 

In this section we atte~pt to give specific functional forms to the equations 

specified earlier. The functional forms utiliz~d are chosen so as to be as 

general as possible, i.e., to make as few as possible limiting assumptions atJ.out 

behavioral parameters, within the range of al ternative forms provided for wili eh 

,.wer.e· ·li:s~d· 'tn·'§.e.~i:oO' --r~I:I ".iI.iJov,.e. -::iBtl.t ,:~'a-t:'.l:he,;s_amw~:t-ime. ·;"they,<arre,oJ100Sen so as 

to limn as much as possible the data requirements. Indeed, the specification 

we adopt in Table 3 beloN utilizes as its basic source of statistical data for 

the Egyptian economy the Social Aceounting 'l~atrix (SA,\1) for Egypt in the year 

1976 provided by Eekaus, t1cCarthy and Mohie-El din 
'1e."~<::. 

is utilized for estimating the values of the more 

(19713) _ Thi? source of data 
S?Ae..~d 

easi1Y estimated parameters, 

.- such as input shares, and tax ra.es. The values of the other. more difficult-

to-estimate, par~et~rs, such uS the elasticit1es of substitution among inputs 

~ of -Pl'i-mary fae-tors -and bet"lcen impol'ts' 'and -domes'ti-ca1'1y pl-oduced goods. are ~ 
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'f., That is, \'ie begin by assuming t!le prices of products anu factors to be give:l ini-

tia11y, ~lor.g \'lith the existing sectoral swc!Zs of capital. In contrast to the 

more gene cal but simplified specification in Section A above, ho,lever, where commodity 

pri ce:;. Pi or Pm
k

, \olere assumed to be i denti~;::! for all demanding sectors, numerous 

studies of Egypt, including those of Eckaus, t-!cCarthy and Hohie-Eldin (1973), Han-

sen and Nashashibi (1975), the Harld Bank and the International r·!onetary Fund, 

have made it very ~lear that prices are not the same to all purchasers. Indeed, 

"the'Tgypti an "miXed mcii'kefYsystEo,;l "i s"rep'l"etc"l;li'tJf'llUineI'OUS "'i'r1s'tifrrces o'f market 

fragmentation, segmentation and price differentials. Tax rates and subsidies vary 

considel'ably depending on who the purchaser is, Therefore, instead of simply 

having.a vector of prices.for domestically produced comw.odities and another for im-

.... porLed _~~~~~~dities, Pd j and Pmk, respectivelY, in this case we 'require price ma- ---T-'- .. _. 
tricei., Pd jj , and Pm

kj
, \~here Pdij represents the price of domestic good i to PUl'_] 

chasing sector j, and Pmkj represents the price of'import k to sector j. 

As before, we assume that domestic ahd imported commodities, even if of the 

same cOfinfiodity class, are not homogeneous and, therefore, need not command the 

same price. For this reason, we again classify imports with different class sub

scripts (k) than domestic goods (i) even though i and k may have the same name. 

Other differences in assumptions between the earlier more simp1ifi.ed version 

of the G8<l specification given in Table 1 above and the more detailed specification 

of GEf.! for the Egyptian prototype given in Table 3 are the following: 

,: 
" : ~ 
, I 
, I 
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V Th"~ (!9sr'!t~&t~ ~u:'-~~~ i2S {if all \:ariable f~(;;OI~::;, instead of :)2ing consir.c~~e·J 

to be ':ar'lt!tJle, e.~. t as de·t~rmilled by fa'2tor supIJ1y i\.nc~icns (e'1li~tion 21) in 

", .. - Table 1, ar~ in T"ble 3 assUl:1ed to be fixed. The reason Fell' ir.:;~osing this gl-eae2r 

.. 

L 

I 

,.l 

degrf:e of inflexibility is primar-ily the absence of infQir.iation abcul: the size of 

tha relevant supply elasti cities and seco;'id'lriiy t~j{~ d~s{re for simpl icity. 

This assumption can easily be relaxed by the user. Because of the relat;"e 1"lpor

tance and extent of rural-urban differences in Nage rates, although, in principie 

-each };,ector deman~ .. a.n .s.ix"di.ff.er.en.Lt)!pes,.of .var..ia!l,],e .factor.s (labor)., ;,n 

practi ce, the four rural sectors and ei gilt urban sectors "re speci fied to 

utilize only three w.utually exclusive such types·. This implies that the rurai -- -and urban labor mal'kets are e!1tir"lv senarate, hence characterizing the labot' 

marKets as dualistic, 

(9 In contra~t to Table 1 \'Ihere government expenditures and their breakdo'in 

into cOilnnoditi es and sources (domesti c and imp'Jrted) were treated endoger.ously and 

affected by government revenues as well as prices, in Table 3 we assume, Vie think 
, 

more realistically for Egypt, that government expenditures are exogenous and thus 

i nd~pl:!n9?nt 'of both, ,gp.ver-nment revenues :and -commodi.ty 'pri'ces, 

c. Because the savings-investment relationships for Egypt are deserving of 

more detailed specification, our.:·presentation or the Egyptian prototype version 

of GEM in Table 3 includes a separate Secti'on V' for the savings-investment relation-

ships, thereby increasing by one th~ number of sections of the model. -
d. Instead of providing for two fixed inputs K and Z for each sector as in 

Table 1, the specification in Table 3 provides far only one fixed ractor, K. As 

before, Section I contains the production relationships 80f which al'e PhYSiCal
1 

. 

. :'e'l'ations~jps i'n terms of phYSical units; 'Section n contains the price and profit 

relJtionships, Section III pro·.rides the f;)ctcf suppiy and demand relationships in 

I 
!, 

/ 
/ 
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Sectiun II subject 1:0 ttL!.! p"'od:lction t'cl~tionshi;;=i in Secticlt I. s'ec!:ion [V ar::.~-

rates factor' inC0:12S (.\nu then allocates them in~o c·~pend;tut .. c~ on the individuu.1 

ccm;nod; ti es and s.)urces thet-~of. S~cti on V i $ tr.c n(:~; one dea 1 ~ ng '~"i th sa v 1 ngs 

and investment, forrr.erly included in Section IV. Finally, the co:nmodity balancE 

relationships are included in Section VI. 

As before, i.e., Table 1, the specification of the prototype version of GEN 

begins in Section I of Block A with the production functions, the globill one for 

Xs ' given by (la) and that fat· the value added co;nponent, Vs ' in equation (lb). 

Notably, the production function for Vs is of the CES form, where Ys is the neutral 

.·<teehn·icil!T"··ef.f,i:dency,~pil:pame.ter.~""rs .;j,s,,,the ·.labor -,shane:::or ,di-s,tri.bu.ti on .par:a:neter, 

Prks is. r.elated to the sectoral elasticity of substitution beh;een capital (K) and 

aggregate labor' (the variable· resource, R) by (j = -11 , and Rs and K are the aggre-
~ s. 

gate levels of the variable primary inputs (i.e.,-labor of all t./pes) and of fixed 

capi ta 1 ''in sector s. ~o\e. - VI.~. c ...... .,,\:-.t· ~'!> 'm sec. Q 0 '. ~ ~ 
.r- "' .. t....h-.. PY1)c;c.d.........? . .' 

Equation (2) introduces the fixity of the overall input-output ccefficients, 

. ____ . _____ ~i-s.!_ .. I'!.h~cl! .implies also the fixity of the value added-gross production coefficients, 

dvs ' given in equation (4). The substitution betvleen the domestic (diS) and imf:or'.ed 

(mks ) components of ais is provided for in equation (3) which is again of the CES 

form. 

Section I is completed by the definitions of the interindustry demand for 

domestically produced and imported goods, equations (5) and (6) in Table 3, respec

tively. 

We move now to Section II. The price index of domestic value added Pvs is 

defined in equation (7) as the difference bet~leen the pdce of the finished product 

P s and the \"Ie'; ghted average of the dom9sti ca 11y pl"oduced and imported commodity I' 
There I &. ~ "I 

is no loss in generality for present purposes in nor,wl izing the dvs and henc~ ~,"(':t 
input pdces, Pd is and Pmks ' respecl:ively, per unit of value added, dvs ' 

Pv (" by ~t?tti ng cll/t" = 1 for each s. 
~ -

' • ••••• - p -- ------
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Tab~e 3 

De t -:1i led Spec; fi cJJ..;: iDn 0 f t~e E,gypti an ,Qrote",ty.pe GEN 

-t!' -

I. Prod~ct10n' R~1atjonships 

----Product-; en Function 
for Gross Output 

-'WoCluct'To-n~'Flln'CtTon 
for Value Added 

Fixity of Input-Output 
CoeT:'i cients_ 

Substi.tuti on Between 
Imported and Domestic 
Input Components 

Domestic Value Added 
Per Unit of Gross Output 

Interindustry Demand 
for Domestically Pro
duced Commodity, 

Interi ndus try Demand 
for Imported Commodi ty k 

Block A 

(1 a) 

( 2.) 

(3) 

(4) 

(5) 

(6) 

Xs = Hin (> ' y + /' "1 s -'ks x + r4 \ ns us 

vs 

a. 
1S 

d
vs 

= (1 - 1: Q.. ) 
- i 1 S 

I _ 
X. - E X. 

1 S 1S 

~. I 
'k 

ais 
a i 
ns / 

for each i,s = 1, ... ,12 
~: 

c.F 

for each 

. .,. 
\(:-v, 

k,s. 0 
~ = (1 - 1: d. - E m

k 
) -:~~ 

i 1S k 5 ~-

for each s = 1, •.. ,12 

for each i = 1, ... ,12 

for each k = 1, ... ,12 

II 
d 
:' 



T 

Ii. PricE: and P)'ofH Relationships 

Effective Pri ce of '!a lue 
fl.sded 

Uni t Profits 

SectoraT Profits 

Sectoral Profit Rate 

Average- Profit Rate 

SectoraT Resource 

Purchasers' Prices of 
Domestically Produced 
Goods 

Domes ti c Pri ces of 
Imported Goods 

Aggregate GOP 
Deflator at Produc~rs 
Pri ces ! 

Price Index of ~~estic 
Investment GOOd, 

Price Index of JIm ported 
Investment Goors 

, 

Price Deflator for 
Inves tlllent 

I 
i 

(8) 

(9) 

(10) 

(11 ) 

( 12) 

(14) 

( 15) 

(16 ) 

(T 7) 

(18 ) 

Pv 
s 

1T -. = Pv d - I: r Pr 
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, s vs X cs cs 

~ 
~ 

&# for each s. 
/ 

II = 1T X = pv d X - I:R Pr = Pv d X - R Pr s s s s vs sees c 5 ~s S 5 S. 

1T
r = s 

for eac;' s. 
/"\. .' ......, ,;, '.;0. 

_ ~ ... C* ~ 
(IT /K) "A;' for each s, 5 = 1, ... ,12 

5 5 ., ~ 

r -
1T = I: IT II: K 

. ~" 

~'- l ave s s 5 S 

Pmkj = Pmkw Pfe 

P = z 'eO 
5 5 

pVs 

PdI ° = I: f. Pd'II ill 

Pmr = 1: 
0 PmkIT 9k k 

"~ ..... "" ~ f ..;::-. ~~:J.) 
_e~ (0;..--/ ~/ 

for each s. ~ 

for each i,j. ~ , ~ 
'. 1(0/"5"" 

~~~ 

(1 + tmkj ) for each , ' K,J. 

PI = eOpd + (1 - eO)pmr I 



" . 

Co;r:,lIod i ty-Spr:!c j fi c 
Consu;ner Pri ce D2fi a cors: 

Aggregate Consumer 
Price Deflator 

(19 ) 

(20) 

III. Factor Demand and Factol- Supply 

... -- Demand Functi on for 
Aggregate Variable 
Resources 

IV. 

Cemand Functi 0;] for 
Vari able Resoul-ce 
Type c 

Aggregate Demand for 
Va;-iable Resource 
Type c 

Aggregate Supply of 
Variable Resource 
Type c 

Full Employment 
Eq.ui 1 j bri.um 

Factor In·come Generati on 

Disposable Income of 
Household Class c 

Dispo5abl e Income of 
th~ _J:ntc~:,;H~."ls.e_Sest.Qr 

(21) 

(22) 

(23) 

(24) 

(25) 
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= " t-'~c 

for each i ann eacll c. 

P =!:v.F. 
Cc i 1 "ic 

for each c = 1, ... ,0 

-lip -0 , I 1 (1_. ) K . rKp P p+ 
RD = Ctrs '5 rs i 

s Pv p!p+l p/p+l p/p+l_
Ct 

p pJp+l c,'¢>' 

RD = 
c 

R
S = c 

s Ys Urs rs rs ~ 
~ .,,,vi"" 

1: RD 
5 cs 

S 
Rc 

for each s. 
• 6-. 

-::>." ,$ .... 
r- ", .. 

c. .. ,.~ • 
C" I 

for each c and s. ~ .. '" 

for each c. 

for each c. 

for each c. 

for each c where h = c1"" , cm,II,G,F 

c rrf:ro .11 ' , .... ,. , . 

1 
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\ .... 
" 

ni<:.posilble Incn.~F.? of 
t!lC Governmen L Sector 

Consumption Expendi
tures of Hous e:-:o 1 d 
Class c of Goods Type ; 

Consumpti on Bl'ea ~dc\'ln 
·into OUlI1est.ic and 
imported COHlponen·ts 

(26) 

(29) 

(30 ) 

(31) 
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I',. = ::: '\' ta' ( "d -::r ~ " - '" • I • - t.. .... i ) A. 
~ i S 1£ 1S S 1S 

+ l.: l.: td. ( rd. - td . ) Cd . 
i C 1C 1C 1C 1C 

+ 1: td. (Pd, - td . ) I d , 
i" 1 1 

+ 1: tmk (Pmk -tm, ) rmk ."k 1T .1T i<1T 

+- 1: 1: tm, ~ (Pm'KC- tmk ) Cmk k c K~ C C 

- D - '-+ 1: ty Pr R + 1: hIT + l: TRhG 
c C C C S S h 

i 
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II'\..- • 

SV 

IiP.r.~,':-' CQ:,:pCl1~l~t of I~Ot>(32) 
Cons!.!lnc:i (}n of ~ k 

Cmk 'c 
, ... c/ 1 C .. 

(
'" Id \ 

= r+Tm~ /'d~TP'iC io i et::ch k and c .. 
.. C 1 C . 

by h~USi.!ho 1 a T.t'pC C 
J-

U·)"",~",;"':.,.. .f~r.··l.'1:,nfl:': 0 r-··#ol7 (-:: ~) 
V •• ..Jt. " \..<...: ... • ....... _.0'-~ ..... J 

c0.·,·'I·' ......... 1·0·1 1'.';' C" S l' ..I. :)\.. 't''- I .1' • 

by Houseno 1 d Cl ass c 

GovernITIent Consu;npti on 
and 6rea kdo~m into 

(34 ) Cd iG 
= CdiG 

Comes ti c alld Imported 
Components 

(35) CmkG = CmkG 

V. Savings, Investment and Trade Balances 

Househol d ~avin.gs 

Enterprise Savings 

Government Savings 

Foreign Savings 

Tota 1 Savi ngs 

Rea 1 Investment 

Nomi na 1 Exports 

Investment Breakdown 
by Corrrnodi ty 

DO"lesti cally Produced 
Inv.esJ:m.ent .J~o.ods 

(38) SG = YG - ~ PdiGCdiG - ~ PmkGCmkG 

(39) SF = ~lN - EN -. ~ TRFh - NFY·PNFy 

(40) S = E S· + SG + SF + S c C '11" 

(41 ) 

(43) 

(44) 

(45) 

http:Savin.gs


._----_._---- '-'- ----- -. - _._ ... .... _ L . , 

I i,=;'O ,·tt::IJ In':estrlE:nt (46) Ir\ = r. 
Goods 1 

VI. Cc'mnd~ ty Galanc2s ... 
:\ggr~gate Demand for ( 47) XD = l: X. 
Comes ti ca 11 y Produced s 15 

5 
Commodity i 

'\' 

Aggregate Supply of (48) XD :i = X 
Demand Equi 1 ibrium , 5 5 

Imports of Cl ass k ( 49) Mk = 1: Mks s 

. Aggreg'a te "Hop'orts '(50) '~l'= 'l:'M
k k 

rd. 
1 

+ E. 
1 

+ l: Cd. + 
C 1C 

CdiG + Id; 

for each s. 

+ l: Cm, + 
c KC 

CmkG + Imk for each k. 

' , 
i 
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Eq:.:~ciOl! un Gefines unit pl~ofi ts as tile fcsit.!lIa1 obtai!k:d aft~t' 5U0tracLir'9 

the unit costs of the interindustry inputs, EPd· s d. + tPmk i11k ' C;:;"Id of t!:2 
i 1 1S k S S 

V{.~.}'iable P,iH\:,.lry inpt.!ts ~ Pre res fro:n tIle price of output, Ps . Likewise, equati;:;;'1 
. c 

(9) genel"utes sectoral pr'Mits as the profit per unH of output multi;:lied by the 

I." Ilt.:mber of units of output. Equation (10) defines the sector-specific rate of pro

fil:, rr~, 'as sectoral profits per unit of the capital stack. Equation (11) gives , 
the overa 11 average profit rate, lr~ve Equati on (12) defi neS the sector-specifi c 

price index of labor costs, Prs" as the weighted Jyera~e of· the price indexes of 

the different. kinds of labor Pr c.' the weights bcs ' representing the relative quan

ti.tY.shar.es of, ,each.,type· of labor.c i,n ,the.,aggl'l.Elga.te.wage bi-l1 .of seator s. The 

matrices of dOmes~ic pric~s and import prices, Pdij and 

defined. in equations (13) and. (14) and are dependent on 

Pm
k

., respectively, are' 
J .' 

the homogeneous prices, Ps 

and Pm, -Pfe, of domestic and imported goods as well as the matrix of tax rates on 
l(W 

domestic and imported goods, tdij and tmkj , r~speccively. 

Equation. (15) defines the aggregate GOP price deflator as a weighted average 

of tbe sectoral prices, the weights being the base period quantity shares of value 

added of sector s in total product or value added. Similarly, equations (16), (17), 

(18), (19) and (20) define price indexes for their respective expenditure types 

i. "e, .. , .'.fo.r~~dc!1l~s,t.i,:;a,l.1,yk~p;r;:Q\\l.l.~piJ,,,i;lweslt;me.J1-t><,goo.ds""P,dr .. ,,; mpol1.ted. ,i·nv.estmen t goods, 

Pm I , overall investments, PI' consumption goods of type i by household type c, 

PC. ,·and the overall price deflator of consumption for each household type PCc ' 
le 

as weighced averages of their component price indexes, Pdic and Pmkc ' respectively, 

the weights being the base period quantity shares. 

Equation (21) consists of the profit-maximizing' demand for variable input flinc-

tions. It has boen derived by maximizing profits, i.e., equation (9), subje-:t tv the 

constraint of t~e CES production function, wi th capital assumed to be fixed in tile· 
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but. ulSD iJ:t?ir eJse'-of-c:st1!l1ation. StJecific.:!11y, one can C!ssume the technical 

Gff: c i ;?!1cy paj"1m2tGr~ .{ 5 to be equil,l to uni ty. The Ji s tl"i outi nn purt:~e"Cers :'!"'s 

and (1 - ~rs) are tIle shares of aggregate variabld resourc~s (labor) and ~apitll 

in sector"l value added. Once again, these values can be taken directly fl"om ;:he 

Egypti~n SA"!. The parameter P1"ks is, of course, related to the elas1:icity of sub

- _ .. __ I 

stitution " by-a = IIp. The value of cr can be ;!ssumed to be gel':Yil 1 ly ben-:::en 0 1 ~ 
-suoA,'i 7 

and l,_ and a priori, can be assumed to vary among sector-s, e.g., being higher in . 

agriculture than in tre manufacturing sectot"s. Note that each of these equation~ -

depends on the'same variables and parameters. 

labor into the demand for labor for each skill class c. N6te that in this formu-

lation tile disaggregation depends partly on the base period quantity shares of 

each skill class, IP , and partly on the relative prices of the variab1e factors, cs 

Prc. By ,etting the values· of hts = 0 for c = 1, 2,.3, and s " l, 2, 3, 4 and 

for c' = 4, 5, 6 and s = 5, 6, ... 12, rural-urban dualism in labor' mar',ets can be 

imposed. Once again, for the s arr.e reasons gi ven above. the CES form is employed. 

The limiting assumptions of this specification are that the production function is 

separable, first, into capital and total labor and, then, into different labor 

,>ty'pes ,'O.n'd,'t!rat·cr r r s --i s '-i'denti cal -among 'pa'i'rs ,Of l"abors kiTl types. 
c s' 

Equation (23) is the aggregate demand for each variable reSOU1"Ce Equa ti on 

(24) state. that the aggregate supply of each variable resource type c is considered 

to be given in any period. Section III is completed with the full employment equi

-librium condition for Rc ' equation (25). The assumption of full employment, implying 

that variable resource prices, i.e., the wage rates of all skill types are flexibie 

. i n both di recti ons, is admittedly a strong one for 1 O~I -i ncome, hi gh popu 1 a ti on 

is deemed rics-irable to do so, For example, this c:)uld be done by dropping the 

Tile exoq.oJ1otJsly deterJainf~d \'.'d~;: t'~te·can be justified in ClOy one of several cit--



f· .. 

the prese~ce 0: surpl~s 1 __ ,~"'\ .... 
1r..!\JVI rute of -ci1J 

modern (profi t-maximi zi rg) s~ctor's C;lil be cons i dc:red to u:= given by t!1e subs is ter.C2 

\':age or !:on.e mul t~plQ thereof~ 'J\lternatively, the excgeno'Js \\Iage 'tate can bG 

defended for the modenl sector or. the basis of ins'Citutional rigidities - contractual 

agreements inherited frcm the past, transactions costs associated vlith hierarchical 

job structul-es, etc. Like\·!ise. the vlage rates of the different ~ypes can be assumed 

to vary freely so as to clear the market for each labor type or t:ley can be assumed 

to relloain in fixed proportions accord'jng to the inherited job structure and skili 

In practi ce, the -:'; xed wage I'ate l" 
. Ciln .. be· .imr-.os.ed .. rr:-os.t . .easj,ly ,by ..s.imp.ly"se.tti ng .tne .. so . .,.caUed ".damp.;.ng" "or wage ad-

and experience compos itions of t'le labor fOl-ce • 

t, 

justment factor equal to zero. Alternatively, inflexibility can be confined to the 

case of excess sUPQly atld to labor of a certain type. This allolls us to sirr.:Jlate 

the classical cas-e of surplus labor with a subsistence wage rate. tlevertheless, 

the present specification is defended on the 'lraunds that it takes ruller Jcvanta<;e 

of the G2.f character. Likewise, it should be pointed out that the fixed supply 

assu:nption for the variable ractors of equation (2~) could easily be relaxed by 

adding a series of factor supply functions, as in the ;oore general specifications 

given in Table 1 above. 

'Se.e-t-i tin 1V ,beg·i·ns .by"'gefiera-Hng. ,the,·!p,;.sp05"!Ible, ,i·ncomes ·.af .. the \fa·r~.ab·l e factors, 

Le., of the household types c, c = L .. m, Y
c

' in equation (26), of the enterprises, 

Yrr , in equa:ion (27). and of the government sector, Y
G

, in equation (28). Since 

.... - . I 

these' equations are essentially definitions and follOl'1 the specification of Table C U 

1 above, we feel it unnecessary to explain them further. Note that there are quite 

a number of di fferent sources of government revenue i nvo 1 vi I1g a 1 arge number of 

. different t~x rate instruments, thereby increasing the policy relevance of the pre-
..,.. 

sont speci f;cation of GEN. Once again, most of the tax parameter values can 

.... 

http:the-so.call.ed
http:4by-simp.1yose.ti
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r sucil par'amerer values, ma~:i ilf. i:: apprc;Jriat2 to assurr.e vr::.lues for these pur(lj!~et::.:r.:: 

I 

/; 
I 
LL' 
1'-

and then subse'lueo:ly to .:u~j-~~t Ui2r.1 to sensitivitY' analysis. 

The system of equations (29) 'is thtO extended 1 inear expenditure system (ELES) 

which is especially convenient for empirical estimation in multi sectoral models such 

as the present one [Phlips (1976), Lluch (1977), Theil (1979)], although quite de-

manding in terms of data" and estimation technique (imposing constrai.nts across 

equations). In the case of the Egyptian SA1~', however, va1ues of the required pa-

Tamllt'ers"can· be 'blrtai'n'ed i!'asny if one i's to assume that workers in the lowest ski;l 

groups, i.e., the lowest 60 percent of the rura1 and labor forces, respectively, 
.~~ 

can be l'egarded as operati nq at the subsi stence m~rgi n. 'If so, :hei r consump1:~, "~" 
0" ,.- ~~Cp 

patterns can be regarded as providing the SUbsistence components (PC y. ). The \~::? 
, ic lC W 

marginal propensities to consume c. out. of discretionary income, i.e., that above 
lC . 

the subsistence 1evel, can then easily be estimated as tile ratio of the additional 

expanditure to the additional income that such groups have •. As mentioned at:ove, 

the user also has the f1exibil ity to choose other options for the form of the 

consumption funct·ion. Equations (31), (321.and(33) (!r.e C.ES d.emand functions that 

serve to dis aggregate the total consumer demand for each corrrnodi ty class dOl'in into 

its imported and domestically proGuced compon~nts. Equatiqns (34) and (35) indi

cate that both components of government consuIr.~tion are exogenous1y determi ned. 

Tile separation of the cons umption and s avi ngs functions into those relevant 

to different household typos and different functional distribution of income 

sources reflects the belief that the functional distribution can be on imoortart 
C· V 

determinant of the savings rate. This is a reflection of the ~!tdely held(arkS-; 

le~J·l's .h'y.p@t;Aesis·<~h.at ·the ma-r-g-ina-l"p-r0pet}si-t1e-$ to save"are Vely diffeY'cnt 0Ut' "'- 7 
of di ff.:::-:nt types of inco:He, a hypothe3is for ~'/hich i:h0t~e is co!)siderable e'TI-

pirica1 support, especially in the LOC coni.,ext [flOt1tllal~J:'er (i961), Hil1il1!7!5011 



61 

,. - -

(1963, l:i7Jj and Holbt'soK and Safford (1971) The user has the flexibi1i<;y 

-..... to redistribute an incor.1e to the housoho1 d~, thereby al1c~,ting the user to 

., 

r21ax this a~,"mot;on and to test for the sensitivity of tile results to it< - ' 

imposition. 

the subsistence level. Equations (31), (32) and (33) are CES demand functions that 

serve to disaggregilte the total consumer demand for each commodity class down into 

"fts 'i1npciFfed 'and 't1oines'ti'ca 1'1y --produced"components. Equations' (34) 'and (35) i ndi-

cate that both compor.ents of government consu~ption are exogenously determined. 

As mentioned above, Section V is concerned with savings, investment and the 

trade balances. Equations (36) - (39) define savings,or the household sectors, 

\, of the enterprise sector, \' of the government sectol",~SG;- and or tne __ foreign 

sector, SF' respectively. 11hile the first three types of savings are assumed to 

be endogenously determined, consistent with the basic purpose of the model, the le

vel of foreign savings, SF' is exogenous. Equation (39) requires that solutions for 

imports and exports. both evaluated in nominal tenns, consistent with the exogenous 

SF be obtained. 'Equation (110) defines aggregate savings and equation (41) converts 

aggregate savings (in nominal values) into real investment by deflating' by the price 

index of investment goods, PI' ~Ihich was defined in equation (16) above. 

Equation (42) defines the nominal value of imports as the sum of the pretax 

va 1 ues of i ntermedi ate goods imports, consumpti on goods imports, government imports 

and investment goods imports. Likewise. equation (43) defines the nominal value of 

tota 1 exports: 

! 
! 

http:savings.of


,... .. 

") 0 .• 

(f!1) inve:;tncnt is ,~ss(=ntial1y sa'/ings-deLerr:ined. ~':hile this lIIay ',':eil be unn:alis

tic for som2 CQUnti'123, especially in tf:G S!iOl~"C run, in the rr:edium-·to-long-te~"!iI it 

is thought to be fa i rly rea 1 i s ti c, especi ell)' for Egypt ',/here 1:h'2rc ' .. cu 1 d seem to 
-. ________ h _" __ ,. 

T 

be no dearth of i nves1:ment oonortuni ti es. Thi s assumpti on \1i 11 subsequently be 

r~laxed by introducing an independent equation for in'/es-::ment delT.and. As in the 

case of thQ input-oucput coefficients, aggl"egate inve!:tmer.t, I, is broken dOl-in into 

specific investment goods, Ii' in equation (44) by assuming fixed coefficients, ail' 

and then subsequently into the domestic and imported components, Id i and Imk , in 

equati.ons (<;5) .and·.( 4.(5J." .• r,a$.pec:t.i v,e ly.. 

Finally, in Section VI are the corr.mcdity balance equations. These begin I'lith 

the aggregate demand for damesti ca 11y pl"oduced commodity s, x~, in equati on (47). 

The supply of s, x~, from equation (la) above is set equal to the aggregate demand 

for s in equation (43) .. 

Equation (49) defi nes the aggl"egate dZfilcnd for imports of type k (in real terms) 

and, .finally, equation (50) aggregates over all commodity types to obtain total 

_____ -.- __ imPQr;_t:~~~~_~ ___ ~.~_~ .. ____ --------------------------------------------------------

D. Data Preparation and Parameter Estimation· of GEM for the Egyptian Prototype 

As has been mentioned in the previous section, the functional forms for the 

Prototype GE~l have been chosen in such a ·way as to provide considerable generality 
I 

\~hi 1 e at the same time economi zi ng on data requi rements. Indeed, as shall be de-
I 

monstrated belOl'/ with respect to the Egyptian case, all parameters specified in the 

model can be estimated, at least crudely, from data provided'by ajingle Social 

Accounting Hatrix (SAn) (or alternatively from an input-output taple supplemented 
f 

by a budget stUdy), plus some educated guesses about some of the/more difficult-to-

,es.tir.laj;e ·par.ill,jeters. I 
i 
I 
1 

! 
. ! !el 
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Ed,dUS, HcC.,)'thy and i';o:1ic-Eldin (1978). TI". i.; tJb 1 c prO'li des for 12 pt'oducti '1~ 

rin.;! 
.. 

de:nand is aCOI'riir.gly un,;:en dovm by the six lobor types, various tYP2S of gO'/OI'I1--
!r.ent, expm .. ts and investment, and each of these is, in turn, disaggrsg.:rted into the 

twe 1 ve conuflodi i:Y sectors, imports, taxes and sJvings. 

Since t!1e potential u.;;efulness of Silt" tables for development planning and 

policy analysis, esp~cially for dealing with distl'ibutional issues, has already 

been demonstrated in a number of studies,lI Vie shall not belabor the point here. 

Rather,. \'Ie shall $.imp.ly assume .that such a table is avai1able., as it is in the 

case of Egypt; and proceed from there to describe hoVi Vie ardve at estimates of the 

variable par5meter values for.the prototype GEf.! outlined in Table 3 above. 

The methods used in constructing the Egyptian SAN for 1976 ,!re described ra

ther camp" etely in Ec::aus, McCarthy and Mohi e-El din (1978). The basi c ingredi en:: 

I'las the Ministry of Planning's'1970-71 Input-Output Table for Egypt at producers: ,---_._-
prices of 1969-70. That table 11as revised in such a 11ay as to be consistent with -
the Egypt; an Nati ana 1 Accounts, di saggregated further \'lith respect to th'e agri cul

ture and housing sectors, aggregated further in other sectors, and then updated to 

.. 1.976 ,on -the«.basi,s ,'e.f':fj,»i,.G:e«inde;(E>s ~for-:>the--:HOlt!S';i!nd ,g,uan.tum, .. i,n~l.~x~s ·for the co 1 ur.ms 

by the RAS method and by other informationY so as to be consistent wi~h 1976 fi

nal demand. Value added in each sector was dis aggregated from data in the agrlcul-

\ tural and' indusi:rial censuses into the functional in~e sh~es - land, capital 

and labor for the private sector and capital and labor for the public sector - each 
. 

\ of I'lhich vias then subs,=quently distributed into six liousehold types - lower 60%, 
\. 

middle 30;;, and the top 101; in both rural and urban areas - from the data provided 

lISIc!e" .fm' .. exc'nple.,.py"tt.ilnd TllOl'becb~ (l9}.6)"P,yatt.and Roe (1978), Adelman and 
Robl nscn (,19-78), Del'y,i s ~nd ,Rob; nson (1'9-78), and Taylor (1979). 

~ I 

!:J In this prOC£5S account had to bl.: Laken of several i:n;:wrtant activ~Lif~$ that ','!~Y'e 
not pr(l"clIt in iS70-71, notJ~l.Y tile il"~n and stE:el (,'ind t1ILllhinum cO:f~pl(·;J.es :;nJ t!:2 
}~eopen i r.g of t.he Suez CJna 1. 

! I 
I , 



. -_._---- , 

fi ts of the pub 1 i c enter'pri ses ~ Emigrant reHdttances \'fcre also di~:ributed cH:8.1g 
~ 

\ 
.. ,' 

the six h!)~15ehold gr~u!Js. Tile 'expenditur'cs of the si:{ household income groups \';ere" :~:'!~<o 
~ ..... 

~ 

tL-,;n disti;jgf'ega1:ed in!!.) the "t~~cjV€ cCllmoc.ity classes and impor'ts on the basis of 

the hou!;chold budget studies .. rinoth~r ft':~ature of the Egyptian SAi'l is that d.t s~:cll':: 

out the role of tne government sector qui<;" carefully and in detail. For exa~!Die, 

it distinguishes th2 various kinds of tax receipts, such as import tariffs, excise' 

taxes, dire-::t taxes, and export taxes, and also distinguishes various types of 

governmellta 1 expendi tures, such as subsi d;i es, government consumpti on, transfer pay
.~ 

ments and savings" 'by each of three .types of .gov.ernment - conv.ent:Lona.l gov.ernment, 

'public ente:-prises al)d the state trading organization. 

The sectoral classificatton of'the Egyptian SAt1 vlould seem highly suitable 

f for the various kinds of models used in this User"s Guide. In particular, it is 

h,ighly satisfactory that among the twelve sectors are f2,!!r agricuitural sectors, 
------,-., - ~o..).. -

. -includirig-on'e export-oriented sector (cotton), one staple food sector,4ine non-

staple foed sector and finally the rest of agriculture. The factor proportions 

and employment compos iti ons of these 'sectors are qui te di fferent one to another, 

and of ccurse, the demands for their products differ substantially from one house

,ho·l d ·.gr;aup .to",an~ther ... ",S"!1le .. (jegree'ccof,4j-.&ag911e9a:t;l-on·"M ,agr·i,cu,}.tul"e, 'mO'l'!~o.ver., . . . .' 

would seem important for any macro modelling efforts in LDCs because of the rela-

tive importance of. agriculture in both Gross Domestic Product and employment. ~ 

These shares are approximately one-third and one-half, respectively, in the case 

of Egypt. 

Another advantage of the sectoral classification of the Egyptiiln SAf-j is that 

it separates out three other sectors of interest as far as basic needs are conccr'ped 

- food process i ng, textil es and heus; ng. It; sal so advantageous thil t certil i n 

Dth~r .. ~,e.c,tor.s -that are i.mportant for i.nvestment and employment, such as transp~a~t 

and com.11un~ ca.ti on Set'vi CPS and constructi on tare di s ti lI:Jui shed. Some di sadvi1nt.:l~F:s 
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i!re thut U:)~:i i;he m . .!chiUi~r·y ind!J$'t:"ies and el'!ectricity. \·;hic~ arc, of COUise~ 

the la~'Yc .::{~J hetet'oseneolls "ilisce!lc.neous I:Jdustries" sector. (\lthough the ct~ude 

pei:rol~~::n fefining int!ustry is sepiil-ated out, the fact ..:nat electric~ty i: i:~clud'~d 

i:1 il 1;11',''= miscellaneous industry s(,ctor would limit the usefulness of the Egyptian \./" 

S;j.i·l for anulysis of enc~"gy-economic interaction, \'/hich may be conside .... ed an impor-

t';.nt pot::m:ial application of data cf this sort. 

Because of the appropriateness of the sectOl'al classification in the py.istin~ 

EgY!Jtian S,~:i for most relevant applications, the sectoral classification systan is 

retoincd intact_ This is shol1n in Table 3 belc,:. Similarly, because of the lack 

of a convenient alternative procedure, we rely on the same disaggregation of labor 

,i'nccmes <and ,pl>i"la.te-'non--l'l'a!)e-tne:ome ~tntc"the-;'£,fw'hotlSeha}d4types .. - (-1,)· ur.ban 

lowest 60%, (2) urban middle 30%, (3) urban top 10%, (4) rural lowest 60%, 

(5) rural middle 30% and (6) rural top 107::. As has been mentioned above, the rural

urOiln distinction ,"auld seem quite relevant not only for the Egyptian case tl:t a:so 

for that of most LOC. 

Tilere are, however, five characteristics of the Egyptian SAlol for' 1976 and 

hence of the subsequent specification of GEM-type r.1odels by Eckaus, i·1cCarthy and 

Mohie-Eldin (1978) that we consider suboptimal for use in the type of models pro

vided for in this User's Guide. 

,~"the Egyptijm.,$Al1 ~t;;~~t;;,~a.1LAmp_oY'.j;s.~as .if.j:r~y",al'e., _of.a single type 

non-competi tive wi th domesti ca 11y produced goods. Hhil e this m_ay have been rea ii $-

tic for Egypt in the past, it Iiould seem unrealistic for the future, especially, 
/ 

COri deri ng the Egypti an government's strong commi 1ment to an "Open D~or" pol i cy 

~iyh respect to trade and. investment. t1oreo'ier, whil e such a speci ~/cati on is com

Ibn in many planning models of the LP type, this assumption \10uld jot allow the 

tser to take full advar.tage of the GEH approach. Although, in far/, reality may 

I be somel1here in between, we have chosen to treat all imports as pttenti a 11y calTI-

I
' .petith.e, but \~ith val"yin!) degrees of ela_s-ticity of _SlIDstituticnjbet\'/een domestic 

production and imports. This treatment rC1uir-8S, or course, thel dis<l:;9,"egatiol1 of 
I -

the single import l'O\'l in the Euyptian SNI i~to several classes 9f commodities 
I 

k = 1 ... n .. f,s has bf?~~n stn~ssed Jbovc, y/€ d(~'2m it a;;pr'opr'iate :to consider euch 

i 
i 



·A·· ------' , 

, d ... ' 'b ' d' .. of . 3( GUCI2 geoU1. tl1ere,y ':om;uan 109 a J'~. erent prl(:e.-

of the rather' I~assive 8virl~nce that COf,l!i1JGl -cy prices 

from one user to anotr:Q\" beco.use of varying t3.xes and subsid';es resul ting ';n SGfI~c 

confusion in the trG~t.nent of subsidies and ta;.:es in tile E:;yptian SA"l,:!! we have 

found it important to create a mutr'ix of net tax ra-ces that allow commodity prices 

t.o va~~ser. 

~althOU9h 

the rather di fferent 

tile relative size' and importance of the 'public sectOl" and 
" 

roles played by public sector enterprises, conventional go-

--vernment and the state trade organization indeed justify the disGgregati;~f 
----- -.-

government in the Egyptian SAl-! irito these three sectors, both the current context .. 
of foteign assistance planning and resource alloca~ion, and the usefulness of 

the Egyptian prototype model for other LOCs where such distinct;ons are either 

unimportant or impractical lead us to simplify the. analysis by dropping this dis-. ' 

tinction. Because of the inclusion of a full tax matrix, this simplification in 

usefulness for policy of the present specification. 
'. 

the lack of inclusion of data on sectoral capital stocks or alterna

tively on maximum flows of capital services in the Egyptian SAN Nould seem to be 

,.an . imp.or,tant ,.sn.or.t.comi,ng., "at, ,leas·t .i 11, ,the.:.Curl,en;t; .~ol):.te-;~t.·,1-nA;\1.i'ch" short or medi um 

term models are considered and applied, and especially in view of the scarcity of 

capital in contemporary Egypt. In contrast to most of the specificat'ions of GEN

type models in the literature (which generally use either a neoclassica'l cost func-
, .... 

tion approach or a generally less neoclassical production fUllction approach), as 

noted above otlr approach emphasizes a profit ftlnction approach in which the existing 

~ See especially Eckaus, 1'lcCartily and ~lohie-Eldin (1978), ~'Iorld Bank (1977), Inter'
national Non':1:ary Fund (1978), Hill1S':1l and r·larzouk (1965), Hansen and Nashashibi 
(1975). ~\bdd-fadi1 (ln5)., ,and 1-1,101'0 ,and ,R;;cJe-idll (1976) . 

.1/The confusion in this respect hilS been noted in correspondence bet~'/r:en the ~HT 
groujJ (i.e ... ~h~ authc}'s of the Egy~tiaq SAri) and t4ike Cross\'lcl~ of :'\10. 
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detcn.ii nati en of the demands for the. vari ab le factoi~5 of pr:Jduct ion and .the st:;J-

pli\~s Gr OJtPUL For' this reilson \'J(:~ dee;.l it imp-ortar.t to 5upplew'mt the Eg:.'f)tiRn 

S,\j·l ~;lith estima:·=s of the existing sector-s::ccific c~pital stocks. 

~he figul'es given for profi-;;s in the SMI -::able er~ unrealistically 

low. ndeed, they are zero in some sectors. The reason for this i5 that the pro-

fits giver. are only those of the public corporations, profits of the private sec

tor hdving been tr~ated as going directly to households and therefore eliminated 

. from profits in the table. By making the labor shares in value-added unity (or 

cTose to it) in several sectors and the non-Tabor shar2S in value added zero (or 

..., 
i 

dose to it), this assumption plays havoc with simulation experiments based on ¢--

the functional forms specified above. Although 'lie ha'le used the profits fiaures as 

they ere in the SAN table (I~odel .1), we place greater emphasis on what we consider 

to be the more realistic case in which private profits are added to profits but 

then are'-redfstributed to households in the pl'oportions stipula1:ed in the text ..... .., ---- ----------. - l fJ oG:" 

~ 
J' 

accompanying the SAN table [Eckaus, ~lcCarthy and Monie-Eldin (1978)]. This mo-

d1fied treatment.is l'eferred to as I'lodel I HI, i.e., ~'odel 1 Hodification 1. 

Next, Vie describe in each case our method for implementing the proposed changes 

in ,or ,sJ.iPRle.ments ,;to ,the .Eg'yptJan ·SNl :for ,1976. . F-or 'Gon!len~ ence of -reference the 

1976 Egyptian SAM is given in Appendix Table A-I. 

Imports 

The Egyptian SAM for T976 provides in Rows 25 and 26 imports by sector of 

destination, the distinction between rO~ls 25 and 26 being I'Ihethel' the imports 

are undertaken by the Governme'lt Trade Organization (Row 25) or not (Row 26). 

Since, as explained "Jove, this distinc::ion would seem unimportant for present 

puq')osc:s, vIe aggre.gat2 dte figur-c.s in the.;e -::\-/0 rom'l5 and .then atte:npl:, to disag-

grcga te t.heE:1 by cOr.iiTlodi!y class ~ k) k = 1 ... i 2 ccrresponding to the t\-:e 1 v~ sf:ctJrS 

http:treatment.is
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du~ed in Table 4 abovE:. The dis<.ggrc;Jatioi1 \'la$ accompl ished by ~aking into con-

sidera"tlGf! the distriGucicn or st!ch impc;~:.:: a'/aililble in the '1954 input-ou.:p:..zt 

tub;e,:§/ l;h= one and only i-a table for Egypt that breaks all elen19nts of the 

Q,. em'ln into domestic and imrorced components, as ~Iell as the detailed commodity 

cla_ssiJication of imports available from the UN Yearbook of Intern"t~onal Tnd2 

Trade Statis;;ics (val"ious years) and f)"om the Statistical Appendices of tr,e HOl"ld 

Bank and n'!F Reports.W 

.~ 

.' 

The Tax f.1atri c~s 

Similarly, the Egyptian SA11 for 1975 given in Appendix Table A-l provides 

rOl~ vec'tors of indirect taxes on imports (row 28), other indirect taxes (row 29) 

and subsidies (row 30). Since subsidies are. simply negative indirect taxes, these 

b:o rows can be aggregated into a single row vector of net indirect taxes (other 

than import tariffs) \'Ihich apply to both domestic and imported goods. We then 

proceed to disaggregate these row totals into' the individual commodities taxed ac

cording to various information about tax rates, th~ nature of the subsidies, etc.ZI 

Althougn, the prOCedUI"e followed was admittedly ad hoc, we believe the resulting 

.,ma:tt:.i.~esA:c-r i.c(ol1)~s-ti c 't9'i',j"'!lnd.,"~llJ.pp.~:te.d;."~g,.ts-,t~k'li",R,r,.a.~.e.~J:5d ,in.IilQ ~es 5 and 7 

to be fairly repl"eseritative,.§I In any case, as alternative esi;imates become avai1-

able, the nel'l tax rates can simply be inserted by altering the data base. 

2!see Eleish (1964, Table 1). 

YHorTd Bank (1977, Volume 6, Tables 7.30-7.32, 3.7,3.15,3.16), Internationa'l 
~lonetary Fund (1978, ilppendix III, Table 51) . 

. liEspecially useful in this regard 11ere the nominal and effective tariff rates 
available in I'labro and Radl~a:l (1976, Table 4.3, p. 61), HOl"ld Bank (1977, 
VO'lemle 6, Ti)b.le .5.9, .5 . .10) .and .In.tol'national ~lonetary Fund (1978, Appendix III, 
.tab 1 es .21;- 30) • 

n, 
o/1\lo"c a'iso ·l·~!l.i- .1.11, -tg"n':'l"n c--:'~ 1'-5',1"' ,,1 t:",] a'escrl'oJ'iO- of m!'tl.,oo's llsed t,!,,:,l~n,'o,_ - I I~ :. ,., ~ l.r l! : .11'l. ',,, •. 'r, I I~ t! 1 "-Ii f '11,;; • t .• II _ 11 .... _ 

in [Cckau:-, i·!cC.lr'thy a rld ;':oiJ ie- E'l Ji n (1978 ~ Secti OllS I l 6 ilnd I r I) contil i n th~ tdx' 

rates ap!)"lit::d to the f::xjJGt·t cOlJlh!~d~ties dnd tCl machilll~l'Y imports, i.e., impllrt!; tlf 
CO!i':nodity 7.] 

---Ii 
I. 
!; 
" '. 

, ' 
i 
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Tabl;; 4 

Secto:"ill Defi ni.-::i.~:lS for the T~'n~l 'II? Sec to~ !:£!ypti un Prototype GE:i-i 

Sector 
iJ0. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Sec-:o,'" Name 

Stap le Food 

t:on-S1:ap 1 e Food 

Cotton 

'Oth'er-'Jl:gfi'cul'ture 

Food Process i ng 
Industri es 

Textile Industries 

Miscellaneous Industries 
OZ· .;- '? 
'-l~ ... ,-

Construction 

Petroleum and Petroleum 
Products 

Tranport and Communica
tion 

Housing 

Other Servi ces 

O"~scr; pHon 

(Nbeat, burley, maize, millet, rice, beans, 
1 enti is, 1 up; ne, chi ckpeas, and fcnugrecck) 

(flax seeds, peanuts, sesame, sugar cane, 
vegetables and onions, fruits, milk, live 
animals and birds for fresh meat, eggs, honey, 
fishing, hunting) 

(cotton, cotton seed) 

""(Tinen ,'-;f1-ax, Jute, ':fe'oiler, woo 1, 'sponges, 
flowers, logs, firewood, animal labor, organic 
fertilizers, other crops) 

(processing of foods, beverages and tobacco 
including fresh meat, vegetable oil, cheese, 
flour, sugar) 

(spinning and ~Ieaving of cotton, Viool, silk 
and synthetic fibers, footwear, ready-made 
clothing) 

(mining and quarrying, \'Iood and furniture, 
paper and painting, leather, rubber, chemicals, 
non-meta 11 i c mi nera 1 s, bas i c metals, nOIl-e 1 ec
trical machinery, electrical machinery, repair 
and miscellaneous industries, electricity) 

(construction and maintenance) 

(crude oil, natural gas, petroleum pl'oducts, 
coal and coke) 

(transpor.t, communication, storage, Suez Canal) 

(housing services) 

(financing, banking and insul'ance, commerce, 
public utilities, health services, education, 
recreation~ tourism) 
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Tr~e L~1i rd C~l<.1nge, name 1:1 .the -ag£jrcga ti on of the ·fJovecnment s.ectol"'s ~ is a 

,. straightfor ... ·mrd calculdtiol1 based 0n th~ data contained in rows and columns (23) 

and (2Lq of the Egyptian S/~t-i -:;iven in Appendix Table t\-l. SincE; rON (22), pY'ofits 

of public enterprises, are treated as returns to cupital, these flOlvs are kept 

separate as returns to the fixed factors of production, Ks 

Capita 1 $ tacks 

While there are some existing estimates of the capital stocks in son:e sec

tors of the -Egypti'an economy for various yeats in the pas·t",'V to our knowledge 

there an: no existing estimates for recent years. In the 'absence of such data, 

we at~empted to get upoer bound estimates of the zector21 capital stocks by as

suming that the incremental sectoral capital-output ratios (leORs), computed froD 

planned increases in. gross production (1976-1985) and accumulated grass investrr:ents 

(19 75-1984) fi-om rece!1t planning ;Jrojections of the Institute for National Planning 
,. 

in Cairo, would be equal to the average capital-output ratios. The IeORs and re-

sUlting estimates of the sectoral capital stocks are given in the first two coluwns 

of Table 8. These .rCORs \'iere considered to yield _overestimates of the sectoral 

capital stacks both because the incremental capital-c~tput ratios are undoubtedly f 
considerably larger than the average ratios, and because at the present time the 

inh~rited capital stock in most sectors of the economy is considered to be in 

varying degrees of deterioration., resulting from long periods of neglect, insuf-

ficient maintenance and considerable obsolescence. .The overestimation of effective 

capital stacks by this pt'ocedure l'las thought to be especially greut in the trans

port services' industry, sector 10, in which the above calculation yielded a!1 un-

.):ea 1 is t-i c,.\.11y ,high. GilpHu.].-output .r;a.ti.D. .J,he h.i.g!LCill~i·ta l-output ·.ra·:ti 0 and !1",nce 

value of the cbpiti:ll stock cCI:.plJced for scctc.r 11, hotlsing, is more r'ealistlc. In 

, . ~ 

n Hj" 

http:Rad;:.an
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T(~hle 5 The r'i«tl'ix of Imports by Sl~ctors of Origin and Destina'ti(ln 
(in millions of Egyptiiln Pounds) 
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Tile I·latrix of Tax Rates Tdij en Domestically Produced Commodities 
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Tab 1 e 3 

Es ~ -: ;;W::;QS O~: Pi anntr.fl f CG~::.. ~ and- :Scctm";"11 .Cap ~ i~a 1 5.tc::ks Under 
P .. 1 ter'-H::'i ve Assumpti OElS 

A 1 terna ti ve Esti~at~s of Capitai Stock 
A B C T\MIo~\\C:\'-\-' 

By Applying Calculated from Equation :t c.t;;::': 
IeOR to 1976 (lb) in Tab]G 3 "lieh Actual 

Sector' 

Gross Value' I' R y = 1 a = .5 
Add"d 

's' 5 ' 
._ ... ICOR Vi Vml 

Staple Food 2.25 713 611.4 352 

Non-Staple Food 2.25 1804- 1535 783 

Cotton '2:25 '454. >~Oli 228 

Other Agriculture 2.25 986 876 492 

Food Processing 1. 73 327 318 l-a 0_ 

Textiles 1.73 623 593 412 

Other Indus tri es 1.73.. .. : '_"' .. ' .. _:"'-:'._561::--::- 687 565 

Cons tructi on .60 152 378 315 

Crude Oil .60 202 234 106 

Transport 5.37 2438 489 458 

Housing 8.53 1143 254 133 

Other Servi ces .77 1655 4015 2984 

Source: See Text 

11 
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th'i~ Gl1se, howeve{', iJectlu':>e of th.: much l!J~/t1t· ueprec'iation r'atc in ihis sp.c!:or, in 

terms of cupital s02:vice flm'l ~Guivalel1ts the effective carital service yield of 

this sec~or i<; ii~~e!1$e serioll~ly Qveres:iPlated. In contrast, it ":as sU5ccc~ed 

tha t the I COR for sector 12, Ot!ler servi ces, \'/aS seii ous ly undc:/'cstima ted i1.i~::! ~ 
~. -.~. -. 

,;..' therefoi"e, that the measure of the existing capital stock in sector 12 given in 

.• 

',. 

column 2 of ,able 8 is uIH-eaiistica11y 1m-I. 

Given t;,e dubi ous qual ity of these estimates, \~e subsequen tly revi sed these 

estimates dOWnYiard as part of the calibrating process, specifically by sol'ling 

for Ks in equation (1b) in Table 3 given the base data on Rs' Vs ' the laber shat-es 

in .,\(alue .. added·_"grs .and,. aSsumed .I<al-ues .of 'f.(;y = 1.) _and cr.. Jhe ;--:es.uIts. of ·.thi 5 

alternative calculation of Ks are given in the third column~ column B, of Ta!Jle 8. 

Other changes that ~Iere requi red in order to carry out the above changes 

we,e the fall owi ng: 

a. The items in row (24) of the Egyptian SA~l in Appendix Table A-l - govern

ment sales - are redistributed to the rovls (primarily (1), (4), (5) and (7)) re

presenting the forms - which the government trade sales take. The commodities 

exported directly by the government trade organization, i.e., 17 millions of E.L. 

in sector (1), 2 millions in sector (2), and 100 millions in sector (3), are ag

-gl'ega'ted-·.\"Hh~r-aa 1 .. e~p~l"ts " "co-J.umn·'~~6,)· 'of' 'the 'same -wb'le; 'the rema i ni ng purchases 

of government trade, column· (24), are aggregated with household consumption, ac

cording to the distribution discernible from row (24) and the cOUUllodity composi-, 

tion of these elements in column '(24) of the '9yptian SAj,l ~able. 

b. The items in column (25) of the Eg7tian 5M-1, "price 

removed from the real flows affecting the com:nodity balances, 

porated and used for computi ng the sector!pecifi c export tax 

matrix, i.e., the matrix of sector and crOdity-specifiC tax 

produced goods. 

JH-chough thi;cse diffcr'cnti~ls are not. c\llled ei(po~~t taxes, 

I 
! 
! 
I 

I 

di fferenti a 1 ", are 

etc. but are incor-

rates in the Td ij 

rates on domestically 

<{,..,' f~ aris;ng instead '~U 

, , 



----------------------- --

t.hp.y play thr: :;a:~e ro:c (1';; e;q:;cH~~ tilxes and, therefor'e, are treated a!: such ;:1 

by Eckaus, ~·;cCar·thy and ;·10hie-El~1i:1 (1978). E0\'/(~ver, si!~ce in their tre~tmen!: 

7', -

these differentials serve as real flows, this change results in aggregate demand 

b:;ing less than aggrega':e supply by exactly the amount C'f these expol-t taxes. In 

o;-der tJ agree I'lith the SAl-I table "solutions" for 1975, therefot'e, we ha'le had to 

add these amounts. into P,ggregate Demand exogenously as "XSEXOGENOUSDIFFERENCE" 

which in the program is- called "XSDIFF". Ukevlise, since the Egyptian SA,.., table 

does -not· rncl ulJi%""th-c's'e ·d·i(f'f.err~l1ti'~rl·s';a'S·-:tax~·":evenLle;" !by' ·adEfci ng .thel1l to 

export taxes \'Ie make total tax revenues and hence government savings turn out to 

- be higher than those· reported in the SAH table ':Jy exactly the amount of these dif-

f2rentials. Therefore, in order that our solutions agree with those of t~e SAi'~ 

tab1," vie' also introduce these differentials as exogenous subtractions_ in the g0v-

ernment savings equation_ 

c. The direct taxes in 1'0\. (32) of the Egyptian SAM are treated as profits 

taxes for the producing sectors, columns (1) - (.12), but d5 income taxes for the 

househOld classes, columns (15) - (20). 

d. The household class ,elements of the import tar,-ffs row, row -28 i'n the 

Egyptian SAt·l, are inexplicably missing despite the presence of the sum given i;l 

column (21). Therefore, we have had to estimate these cOQPonents. 

E . t' f h C / .- - F t' stlma lon 0 t e onsumptlon unc 1 on· 

After the consumption taxes and impj~ tariffs (net of subsidies) have been 

added to the -total expenditure (i.e.; tJe pri ce multi pI i ed by the quantity conS:l!r.2ci 

of .domestic plus imno!:t?~) rOI-IS of the !tlOusehOld expenditure columns for each of 

the six houS~d class colu:nns, i.e./rO"!s (15) - (20), in the Egyt,tiiln SM·j for 

1976. Lhe c:xpenaitllre Sll:'lS of the lG"ist 60h of the porulation in !lot!! urbnn. 

I ~\ 
! 
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computed. 

id~e C~',1S ; d~ ,oed to be 1 i vi ng ?t -che 5 ubs 1 $ tence 1 eVE: 1':: hencG th_ci l; p~=r c.:pi [,F. 

(I..(), !).».II~~ • 
.. ,-' d ' h" 0' -, d ' , 1-1 1 eXpenGit":ies ar'c (.!2i"1ne to GI~ .s~.d51s-;:en(':: ex;::enui:':'ur'~S. il!e seCun lr;COlre l5,~1 . 

cl - oc ) 1"I"~n In"" ~I- urb--n and 1~1 ,... ... .,. - -r.:as a .... ~ :I' ,hli);) : I ~, • U.«:.:1:.: , i.e., COlt:,iH1S (16) ape (l9), hav~ half 

as many people and hence are considered to have "subsistence eXj}!..!nditures" (Y.:,}'r ) 
I..... "'i c 

in each category equ;:;l to one-half the subsistence expenditures fa,· columns (15) and 

(18), Similarly, for the top 10:;, :,e., cc.lumns (17) end (20), "s<.losistence expen

ditures" arc defined as one-sixth of the subsistence expend~tures of columns (1<5) 

and (18). Such expenditures are then compared l'lith aC1:Ual dispcsable incomes. 

-'~!lY .-6X,C,"?c§- "of.4i'~1?-9.sab:l-e:,"-ir"!<;pme,'J,()r«qne .. 9,f,--i:hese_ hpus,eI1QJAosla~s_e.s_ o_ller .subs i s.t'?l1ce 

expenditures for that class is defined as discretionary or supernu:nerary illcOlr.e 

YS. Similarly, any excess of actual expenditures over subsistence expenditu,'es 

for any household class c in any commodity class i is defined as discretionary 

expenditure of that household type and cmr.:nodity class ~ The r.Jarginal p,''l

pensity of spend of that household type on that commodity type, cic ' is measured \\ 
ES-

b - 1C Vs Y Ci c - -ys-. )I 

c 
Knol";1ng the values of PC. for the base period fr')m the assumption of Ps ~ Pm'lIk ~ 

1C 
Pfe = 1 and the previaus 1y measured tax rates, thi s method provi ces a conven: ent 

-way -af 'est-i-ma-i:-i-n9 'the's ub5'i:strenGe' and-'fri's-cl"'eti-on-crry- 'expendi'ture components, and thus 

the parameters Yic and cic for the linear expenditure system, equat~on (29) in Table 

3. Note that the allocation of consumption in physical units win, however, be in-

fluenced by relative prices as well as the level of income. 

Virtually all the remaining parameters in the system can be estimated as sim-

p1e quentity or value shares. The USei" can list the dataseries in ;;he sample diita-

bank for Egypt to see the values the authors have lIsed for these parameters. 

The Egyptian SAi,; for 1976 gi'l(.oI1 in Appendix Tuble A-l, together with the a-

forcmem:ioned modifications, provide,; all th~ data and param~ter values requil"ed 

J 

for' ; fliP 1 ei'l0!lti ng the P}'oto type V(~I~f5 i 0n of G[N gi ven in Table 3 ab.)'"" other' tl!~n <3.']..,. 
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ha'J{~ sin!jl~' b.:::ep a~5uh12d. Tr.e liser' is free to c)ll.){;:e vlh~\1:ever' v::llues he Ci!~C) ~·i.~I[tS. 

Our :,!:,::.!';u::::-n:i0ils ;,.~ th~t all the (;G~:;~ning.p~r2:iJ.:t~':"S .in the ~~;:.:tem at~e equJ.l to ~ 

,,,-'_ unity Nith the e;~ception of the'elasticities of substitution in th~ prcdl.~c.t~Ol! 7~n.:-

..... 
As mern:ioned-ear1ier on, we consider the cal ibr<ltion of -;:he model to the base 

----.... - .. -. - - -

year data, i.e., that for 1976, to be absoluLeiy essential for debugging purposes. 

--- '--The-ca'-'ij};ittion routine provided in the package allG~;s the user to overide the 

values. calculated by the model ~lith exogenously given values, e.g., the actual 

values for the basel year. This procedure ano\'/s the user to debug and test out 

the model one component a·t a time. Fi na'lly, with each of the cc:nponents debugged, 

the \1110 1 e model can be all ol'led to run freely to see if it· generates the correct 

values of the endogenous variables', given the actual base year values for the 

exogenous and predetermined variables. 

Our own experience is th.at this process takes a cons.iderable amount of time, 

lor;ger than is generally anticipated. Yet it is essential to follow it through 

to its con;pletion if indeed inadvertant errors in specification, estimation, measure-

ment and so on are to be avoided. The base year data, parameter 

for the Egyptian prototype are all available in the databank and 

with the proper corrrnands. 

values, etc. ~~ 

can be obtaine~ 

Eal'ly on in our experience l'/ith the prototype model, we realized several 

weak points in the basic model, r'lodel 1. The principal difficulty arose from the 

lopsided and unrealistic functional distribution of income shares resulting from 

the Egypti ail SAN even with the above modi fi ca ti ons. Speci fi ca 11y, the capi ta 1 
~ 

shares tended to be extreme ly sma 11, the CES functi ons with these ullrea 1 is ti ca 11y SIi:d n 

• shares being excessively sensitive to vary small changes in K, the very item that 

is r.!Qst·cii;ff.L:uH: ~G .e.stL,imat(~ j}pec;s'ely. ~To mi-tigp,·te this shortcoming \'!e modi-
....... 

fied the d,lta buse and model in the follCl·lin;) I·ray. The revised ;·lode1 is referred 

to a ":tode 1 1 r;od i r-; ca ti on 111 or' "i·jade 1 1 i·li: l
• 

j. 
l 

I 
\ 

, 
. ! 

! . 
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The Dlft~;Jose of -this-mccif"h:.:n:.ton is t.o rr.orF. r-evl.istica11y represent the n:;-

.-,.. - 1 uti ve cor: tl'i ~}uti ons a f cap: ta 1 and lobor and the i ndi rect ;'1:1'} in \'Jh i ch iJri va te 

sector profi ts al'e I'ed; stri buted to households. 

Since the SAN table reproduced in Appendix Table A-l included private pro-

fi ts along \'Ii th 1'I<1!les di redly in househo ld, i !"Ieome, in order to separii ce out pri-

vate non-labol- income, Vie utilize the tables provided by Eckaus, NcCart:lY and 

~iohie-Eld;n (1978); Specifically, we take the sectoral values of Private Value 

Added from the first table' in Section 5 of their report and then the ,shares in 

private value added of capital and rent from tile' toi rd table "in the same secti on. 

\~e then subtr;:tct the resulting estimates of private non-labor income from house

hold income (i'OW 21 in the SAM table) in order'to arrive at a ne\~ series for labor 

income that excludes pl-ivat.= profits and rent. On the other hand, the excluded 

~ private profits and rent are added to the public sector profits (row 22 in the SA~-1 

, -

table). These calculadons are shown in Table 9. 

Next, in order to disaggregate the revised wage income figures into the six 

household classes we 'utilize the fifth and sixth table in the same section of 

Eckaus, McCarthy and ;·lohi e-El di n ',1hich prav; de data on the shares of each house-

hold class, in the value added generated by private labor, capital and land as \'iell 

as labor in public enterprises of each productive sector. These shares are multi

plied by the private non-laber income data provided in row 2 of Table 9, The re

sults are si1mvn in Table 10. The values are then subtracted from the correspondil1g 

figures in rows 15 - 20 of the S.iIN table to yield the sector - and household class 

- specific figures for labor income shown in Table 11, 

Employmeat and \'Iage l'ute !Jy household class are calculated as follows: 

___ I' 

l 
i 

-I 
, 

I 
I , 

" frc!ll rO~'1 ..11 columns 1G - 20 of the SA:··l table (;\ppcndix Table A-l) by the cort'espondinfj 

" i rlC~)hlE: P~f' !.!~H·n8rll fi gW"l!S a-c the outtom 0 f Lhe SAr·i 'CaDle .. These fi YUfQS ar'e 

- -----_. _. --- - --_ .. - . - --
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"fah1e 9, 

Ocri va ti on of Labor and {'lon-Labor Incomes by Sector for Us~ in Modification 1 

Sectors 

Ccncept 1 2 3 5 6 7 8 

hi va Le Va 1 tie Added 289 731.9 202.0 438.0 133.6 160.7 109.5 75.7 

'i1l1u'! i\clr}"d Gener'atei:l 151 459.6 1,09.9 240.5 93.7 110.2 67.6 38.2 
" 

~" -' P!'il',)t~ Cdpital 

Hr)l,lsehold Valli!? Added 30~ , 755 ?P2 438 150 277 274 170 
ir.c!I)I;;VQ of Private .. 
C,'I,'; Vl1 , J 1 'I) 

'v" 
01." 

£. 
295.4' 56.3: V" 1 ur; AJd'~d fl'OIll \,\\. 141 92.1 197.5 166.8 ' 206.4 ,- 131.8 

L, bOl' 
,'1 

\1' J 

l~d·J .:'.1 176 
e -

II<; 'I.) E fr<J'l1 510,6 1,09.9 240.5 107.7 163.2 362 .. 6 122.2 
C:.~i I Ii 1 ?lId \ "nel - '"'-- .----- ~ 

~r\ yp~ llol-! ,;D ~~q 

, . 

SO'.I(ce: r'Q I (1) jro:n Eckutls, tIcCarth.y, nnd !1phie-~1djn (1978, Section 5 fi,rst tilu1e) , 
'~('l,1 (2) frml Eckaus, rkCarthy ,ill "I ~lollie-Eldin (1978, Sectifln 5, third table) 
I:,.:' (~) 1<01-/21 in p,ppendix Ta~le A-l 
ROl,S (f;) and (5): See text. 

9 

57.7 

53.8 

75 

21.2 

302.8 

\ .. 0 
tyc 

10 11 12 

28.2 '12,3.9 1093.0 

17.3 74.3 !j55.8 

193 12~ 1 ~}62 

175.7 50.7 DOG,2 

278.3 8).3 7/~2 ~ 3 
--'.-' 

I ?"I .J~, \ ,. , 

, .~ 
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Table 10 yc/ 
I / (I)aj,,, 1)..1.,( "r 

ton-Hage Income ccruing to Household Class by Sector for Use in Modification 1 '~"'(I.rt(,.t 6. I , ./ ~.,!" ') , (, \ " 

------.-------
fle,lIseho1d Sectors 
Class 1 2 3 4 ?- ~ 7 ~ 9 10 11 12 iotal 

J ~ 

0 0 0 0 14.1 . 16.5 10.1 5.7 
" 

0 2.6 ' 14.9 1.31.1 195.0 

2 0 0 0 0 3Ut 38.6 23.7 14·4 16.1 6.1 22.3 196.7 ~J49. 7 

3 0 0 0 0 46.8 55.1 33.8 19.1 37.7 8.6 37.1 3,28.0 56E.2 

~ oJ..~.J-
4 30.4 . 72: 1. 14.7 28.0' o· 0 0 q 0 0 0 0 j~5.~ 

<t 
<a" ~ 

5 60.4, 184.7 44.3 92.4 0 0 0 q 0 0 0 9 381.8 

.,,,,\ 
G ,0. 2~ 20~.8 50.9 )20.1 ~l 0 0 0 q 0 0 0 0 ~44,O 

, 

'r (', till 151.0 459.6 109.9,1 240. 5,~,\1 93.7 110.2 67.6 38,.2 53.8 17.3 74.3 65~.8 

11(; 5ib It. 11>1.1 ,,,-;,;,1.. 3f,;t.· ... \"f.:l- 30'.l-~ ;z.1?,~ ~33 1'1:1"g 
\~ , 

I , 

, • -Ii ' ... 
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~~ouseho 1 d 
Class 

1 

2 

3 

Tc t~ 1 

! 

Table ;1 

La or Income by Sector and Househo1d Class for Use in Modification 1 

o o 

o o 

o 0 
'lV /1' 

104.7t 217. 7t 

26.81 55.37 

9.45 22.24 

295.4 

3 

o 

o 

o 

92.1 

5 

26.47 

9 12.38 

17.45 

197.5 i'V1 56.3 
: 

Sectors 
6 7 
v v' 

78.36 7~.69 

51.27 65.41 

37.17 64.31 

o o 

o o 

o o 

165.8 206.4 

I' , 

8 

~o. 56, 

?2.07 

19.17 

o 

o 

o 

131 .8 

. , 

9 10 11 12 Total 
v 

• 
0.93 49.76 19.18 500.33 782.~3! 

12.32 55.16 17.82 450.26 6a5.6~' 

7.95 7D:-78 -.--.E'.~ 35!,. Col ---o o o o 

o o o o 

o o o o 

21.2 175.7 50.7 1306.2 

, 

! 
132.2~,' 

2C~1.lu 

--
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in r'C~'! 1- of Tao'Je i2~ 

(2) The ~'!!l~= rate is obV'ii(~ed by dividing th~-! total la~(:r' income ~t;le "tetal' 

coiw;'i"} in T<.lt>le 9) ny the nl.:'nber of ear'nc:"'s calcul ....... eri frC!:l r6~'J 1 cf Ta:·1e 12. 

Tile results are given in R0\1 2 of Table 12. 

Sectoral \'alues for the average wage rates Prs are calculaLed by multiplying 

the shares of each household type in aggr~gate labor income of each sector fror.1 

Table 11 by the new \'Iage rates given in row 2 of Table 12. The results are gi'lcfi 

in Table 13. 

These adjustToents also require adjustments in the tax rates for profits. 

,·,1'he ,tq·x "l?a,tes ,on· prof,i.ts ,.under. __ the~nevl-.decfin·i.tion ,oJ .p.r.ofi 1:s i.nd usi ve of pri va te 

profits and the tax, rates on income alone are both given in Table 14. Also sho~tn 

~in Table 14 is the distribution of profits among six household classes, government 

L (in the form of profit taxes) and retained by enterprises . 

. ... ~.,~ ~ l:~~~ d .... ·+r ~...rv- v\'1J)o..-p~ A~~ ; 

E. ,Updati ng the Egypti an Prototype G'ON for Sequenti alSo 1 uti on 

The updati ng process uses the general equi 1 i bri UI;; sol uti on values of endoge

nous variables as a starting pOint. The model user is required to update the 

exogenoll5 vari'ab'le ~a1ues \~hich wiT1 be taken -by "the model 'for'a sequerrt'ia1 solu

tion. 

The model user must have information about: 

1i) hoi'! the aggregate investment generated in the GEM solution for period 

t is distributed among the productive sectors becoming part of the capital stocks 

of these sectors - in pedad t + 1, 

19 the sector specific 1-ates of depreci ation, 

'" T9 the growth 1-ate5 for the agg1-egate supplies of the variable factors, 

d. the grm'/th 1-utes for expon:s by seCLor, and of net factor income fmm 

e. the sectGrt:.1 price ind~~2: of \,/oi"id iti1ports, 

f. the qrot,!th rates of tht! sectoral valuc:s of the technicJl efficiencj' 
p~u'allleter 1 Y::.. 

abroad ['. - . 
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Table 12 

E!~:i-li0~t:::~nt 'end H(.;ge Ra-te by Eous-eh61d CiC1SS for US~ in nodifi::.:u:ion 1 

<- -

Household Class 

,~ 1 2 3 4 5 6 Total 

Ernp 1 oyment 3.999,386 T,999,644 666,555 3,168,395 1,584,058 539,451 11,957,L!99 
(ReSUPPLY) 40.0 .:>.0.0 ,..7 "5" (5" :,-

(.(".7 ~D 
1/.<.7 

Iva.Qe Rate 195.60 343.41 969.36 137.19 137.19 137.19 
(PRe) c; l 

_. 

http:4ficati.on
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Table i3 

The Average Effecti ve Pr i ce of Labor by Sector (PRS) for Use in Modification 1 

1 2 3 4 5 6 7 8 9 10 11 12 

. Li!bor 1 0 0 0 0 .4702 .4698 .3716 .231~ .0439 .2832 .3783 .3~31 
I S11an~5 

i by 
I l!ousehold 2 0 0 0 ,0 .2199 .3074 .3169 .167;4 .5811 .3140 .3515 .3,147 i 
I Class 
I 
I (Sh:n"! 3 0 0 0 0 ,3099 .2228 • 3115 .60q7 .3750 .4028 .2702 .2122 I 
• E(5) I 

I 
.7373 .7711 i' 4 .7428 .8209 0 0 0 0" 0 0 0 0 

! • • 
I 

I 
i 
i 

5 .1901 .1874 .1543 • ) 817 0 0 0 0, 0 0 0 a 

1./ 
f5 .0671 .0753 .0248 .pm 0 0 0 0\ 0 0 0 0 I 

I 
. 

I r· r; s 150.31 149.78 157.49 1~? 92 467.89 413.42 483.47 685.1,4 571.66 553.68 456.62 457.,16 
I 

•• 
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Table 14 

0v-.O
, 

{\ "t: co, ~ f' f 
(Y~ . i\ (., 

q~'\')' \ (;!(; ;,," 

O~· " ~. ~r ,. 
C"· C' .... 

~~---

Distribution of PI'ofits and Revised Tax Hates for Use in f.lodification 1 

Sectors 

--I--~--T 8 9 C-10---- i-,-
.-;:~;' -~~-~:~~--O.-~;~;- I .-1-.---

0,0466 0 0.0094 0_ 17, 
.. --_ .... ---"--. ---~ ~-~-.,-- --- -_ . 

.2472 0.1998 0.0568 0-.1097 0.0509 0.0219 0.26 

" ... ~I-?---i 
I ... J -,- ..... ---. 

I 

~~-i. ~.: ~. ~.~~. -1 
Zllo.zm I 

-----. 1-----_._---. ------.. - --_ ....... .-- -'--'-" --- "'--,_.- _.- -- -_. ~ 

o .0 
~---I-----

0.1727 0.1412 O. q38 0.1164 
' . 

.. .. --.- ..... - ---- .----I-----J 

0.3432 0.3617 0.4031 
, -,-, ,-"'"' ... ..----

2 

o d527 0.2852 0.0809 
-----

0 0 0 
-----

0 0 0 

0 0 0 

--i-'---1----

.1055 0.2743 0.70G.!! 
'''-- --_ .. ,. ,- . -.. -.-..... .. ...... -'" --

I 

.11384 o.155~.1 0.131? , 
--~--..- -~.-~------I-;-:;--

1.0 
._--- _.---_.:_ .. __ . ---

IIOilschn1d lypes 

3 

.I)OG3!) .032[,2 .Oi5U22 
I 

I 

0.1563 0.1194 
I -

0 0 

0 0 

0 o. 
- --

0:6874 0.7385 
._--',_. 

.- . 0.0412 

-~~-~ -

4 

.00532 

0.0309 

0 
- -

0 

0.,44 

0 

G 

I I 
5,4 O. 3i!92 i 
-:.. .. ----- ------1 

o I 

-- .------1 
I ' ,. ' 

II -- ----.. ----- -1--- -_. 
o 0 

---I 
r 0 
I -!---_. 
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by seccor. 

~!e huv? c:j!;a1nt:d this info'rrnaticn by consulting and cOillbl:iing various sources 

"- 1. The Sectora i Capi tal Stccks '1: __ -

Planned allocations of investment over the period 1975-1990 \~ere taken from 

the projections used by Ali Nassar of the Tnsti-cute: of National Planning. Since 

Nassar' s projection~ \~ere for sectors specified according to a somewhat d-lfferent 

classifi,cation, the follO\'ling adjustments were made. 

the four separate agricultura-l sectors distinguished in the prototype version of 

GEN, according to the proportions of the estimated capital stocks of these four 

sectors for the base year 1976 shoem in Table 8 above. 

Second, his projections for- "industry and mining" were aggregated with those 

of "electricity", and then broken down into the three industrial sectors distin-

guished in our model, i.e., sectors (5), (6) and (7), according to the estimated 

proportions of these sectors in total industrial capital stock, again taken from 

Table 8 above. 

Thi-rd, -Nassar's 'projections --for '''trade and 'fi nance", '''publi c utHiti es", and 

"services" were aggregated into our sector (12), "other services". 

Since Nassar's plan projections revealed considerable change over time in the 

relevant proportions, we have ca'lculated separa.te- changes for different subperiods 

of the plan horizon. Specifically, we have calculated the va'lues and the resulting 

sector shares for each of three periods 1975-79 thought to be relevant to the first 

upd~te, the period 1980-84 thought to be relevant to the second update of the 

Egyptian prototy~e GEN and the period 1985-89 thol!ght to be relevant to the sub

sequent updates. 

Th~ resu1ting calculations are shm:n in TabiE. 1~. The Updiltc program is set 

I' 
I 
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2 

- 3 

4 

---------------- - - -- ---- ---

T::.ble 15 

.Es -::~mc:te$ '; ~ Gi:OSS IIif1l.e~ tli'ent by. ~i?c.tor of ~1es t r nati-on f~t Use i n ~;1dil ti ng 
the Scctorul Capi t.<~ St:Jc;;,s 

Assumed 

-_Or 
I 

Pe\'iod 
1975-197-;>9;---------';1-7.9G~f-1CTi .. "!~:.;-------'1· 985-1939 

Value % V&lue -----z Value %-
. Cepreci a 'Ci un r:!a te 

116.4 1. 74 191.5 1.52 271.4 1.36 

324.2 4.85 533.5 4.21 756.2 3.78 • 1 

60.1 0.90 98.9 0.78 1':0.1 0.70 • 1 

195.3 1.55 1.38 • 1 
-- ------- ------------------------

1-4 619.4 9.27 1019.2 8.06 1444.5 7.22 
---------

~ 

5 769.9 11.92 1835.3 14.52 3330.7 16.63 .15 

6 463.5 6.93 1067.5 8.45 1937.2 9.68 .15 

7 728.9 10.91 1678.6 13.28 3046.4 15.22 .15 

5-7 1989.3 29.76 4581.4 36.25 8314.3 41.53 
------------------------:-------

3 156.-1 2.34 252.7 2.00 404.3 2.02 .2 

9- 298.6 4.47 670.6 5.31 719.6 - 3.59 • 1 

10- 2072.6 31.01 3245.0 25.67 5396.4 26.96 • 1 

11 440.1 6.57 671 .1 5.31 837.9 4.18 .03 

12 1108.5 -15.58 2199.2 17 .40 2902.0 14.50 .07 

Tctai 6684.6 lUO.OO 12639.2 100,.00 20019.0 100.00 

Sour·:e: /\ll j,.ass'l}':o In~l:itutc cf Hationa'! ?ianning, Egypt; ~.;i!:.h modifir:Jtior.s descril,cd 
in '{.;11:: Text. 
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up ';0 uS·to 2: ::rer Iltil ize tile Jb:;oit..::e levels or sector inve:n:r::cnL or t.he sectt,ll'd 1 

shal~es. 1:1 t::e update of tne Egypi.i~:1 j:rototypc) ~1e have used the sectot'.,,:i shar':~s 

fr'\;,n 1:ilC second (;olulH'1 u:ltbr~ t.he 1975- ~,)79 pet~iod. !3ecaus~.: of the ~S$IIr.lptiGn ':hat 

each GEN corTe$;;~mds to a three-yetlr period, the estimates of t!1e gross incrc3.ses 

Jl. - in the sectoral cClpital stoC::s can be obwined by multiplying these shi1n~s by three 

• , 

•. 

times the ail!lUa i asgregate gross investment deter:ni ned in th2 base peri ad Egyp-ci.:n 

prototyce. (The mu1tiplier of 3 accounts for the fact that the relevant investment 

'IIould be that over the \'ihole three-year period, not just the annual average calcu

·lated in t'1e ba5e period GE11 solution.) These gross increases in capitel stock 

,'ha'te->.to"be"adeed.,to'<the .. depl'8cte.ted ·.If.a,lue--.of .,the .,cap.Ha.1 .s.tocks ,l.ISed i.n .the .base

period GEM given in Table 8, with the assumed annual depreciation rates given in 

the last column of Table 15, 

2. The Supplies of the Variab1e Factors RS 
c 

The growth rates in the supplies of the variable factors, in this case the 

supplies of 1abor of each of the six types, are taken from ·the historical pattern·. 

Specifically, it 11as assumed that the urban labor force, househ01d types 1-3, 

~Iould continue to grO\~ at the. historical rate of 2.51 percent per annum, wili1e the 

rural 'labor-farce. ·housciro'ld types ·4-'6, won'ld ·conti-nne to grow 'at "0.-67 percent 

~er annum. The updating of the supplies of the vUl'iable factors norma11y re·q~ircs 

that two other adjustlj1ents be made as we11. First, it requi;'es the upward adjust-

ment of each r0l1 of fhe "\·Jage Bi 11 U matrix by the correspondi og percentage increase 

- RS 1n c' This step jUld be required in order to preserve comparability between· the 

sol utions to Pr ct' the GEN of the initi a1 period \1ith thilt for the update, gi ven 

the use of the no" a1 ization rule that is used in the caTibration process w!lerein 

p\'c is initiillly set equal to unity. 
I 

lim/ever, if enc I-/,;.ntcd to sin:ulJte an incrca,c in the Quality of labol' 

ruth~r t~:,jil t;:..: ~t:a.~ti tv 0 f 1 e!iol" frcFl on".: per'; cd to tht~ next, th is ~'!Ogc (;i 1: 

ud"'J~!.Ist'I'-:::\111'- '-·l·~ 1,10''') "!'PC-,/~~"'<lr·,· T'll'. 10 ' t· '"f"'...... -. j 11 t . 
, ... ,- - .. _01 r .... ......... <.;. •••• -~. 1..1 (.il.. ~r i:;QLlliCJt.10n nn'!n..: 1,.'!{; 'e t!S2J IT 

I 
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i ncr-=,js Q 1 :tilor P!"'OGt!cti'lity (~riin:;l ated into the eff~;ct:i ve SUP;J: ly of 1 ab:,r) ~ n 

pcr':Dd ~+I. . , 

Sec.)nd, sine:! the percentage ir.crea::;~ in lcbor ferce l;Jay rairiy real is"Cic:11iy 

'1. - be assll';:ed to be approximately equal to that of population of each household class, 

the 5ui::sisteiice com~onent of consumption of each household class also needs to 

bu i nc;-eased by the same pel~ccntage. 

These adjustil:ents are made automatic in the updating process. 

3. Sectoral EXPOI'ts Es and Foreign Transfers TRFH 

Utilizing historical data provided in the Statistical Appendix to the World 

Bank Report for recent ~Iears.· both in value and quantity terms, we have calculated 

the historical percentage growth rates snown in columns land 2 of Table 16. 

Based on these calculations plus informed judgement about future prospects, we 

have arrived at the assumed dnnual rate of growth in sectoral export quantities 

and foreign transfers (mostly remittances from Egyptian workers abroad) given. in 

column 3 of the same table. 

4. Remaining Assumptions for Updating the Egyptian Prototype G.Et1 . ,-

For government consumption ~Ie have assumed for simplicity that consumption 

of each domestically produced component of aggregate government consumption \'Iould 

grow over the plan horizon at a rate of 8 percent per annum. He also assume that 

the prices of all types of imports \'/Ould rise by 5% per annum and that the ove!"ail 

domestic rate of inflation in P \·/Ould be 10 pel'cent per annum. The technical 

efficiency pal'ameters, y , are ail asswr.ed to gl-Ol"l at 1 percent pCI· annum, and the . s 

transfers fl'om households to profits (social security) at 4 percent per i:tnntifn. 

iJsing ~he base pe:'iod values from 1:he databank fer the EgYDtian prototYTJC ver-

Si0i1 of GEr·l, tht~ upd ... ~te r'n~ogi'am itself lS abl~ tc update the values of all the 

vu ri ilb 105 re':pJi r'ed. 

, . 

http:L~cr:rs.as
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Sector 

. . 
-.- ----.- -.-----~-.. ----.------. 

Tabl e iC 

·H i.'s.t.op; ciLl 'C::-ld PrcJ~c~:cd Gr.m/th._,Ri1~tes of .. S;.!.c.tnr'u 1 ·;ExP0rts end 
Foreign Tr~iln$fers for Use in L=pdating the PnJtotYP0 riB'j 

1 2 3 
Gr0\1th Ra te in Gl'owth Rate in Assumed AnnUil! 
the Valup of Export Ra te of Grol'lth 

91 

E;.::orts Quantities in Export Quantities 
1971-1975 

1 9.2~C 

2 94.5% 

3 27.6% 

4 159 .O~; 

5 155.2% 

6 101.0% 

7 108.8% 

8 

a 1876.0% 

10 1070.5% 

11 

12 244.5% 

Foreign Transf2r5 278.1~ ,!:' ~ml· "; an·-'5' .. ~I~"':"~ .'- ..... :v-I,:: -J 

S:~nwces: r.~1c:Jlations in coluIJl11 1 ~'Jere 
l;,:mk's Stllt.isLical p"p;)Ql"Jdix: 
SeC!:':',-S 5. 6 Itnd 7: !dble S~ 
T\"!r'S: Tabie 3.3. 

1965-1~74 over Pl an Hor·-j Lull 

-58.8% -5% 

72.2% 10% 

-29.2% 0% 

126.3% 10% 

214.9% 10% 

0.0% 0% 

5" " 

25% 

15% 

12% 

10% 

based 0'1 the follO\llng tables in the \·!orld 
fat' 5c~tC~':; 1) 2, 3~ ll, 9: Ttlb1e 3.7 for" 
15) and tor sectors 10, 12 and Forei gn T ('lU1~-

; , 
. ! 

. 1 

, 
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JIl- - s'ys·~c:~. Since the GEi'i spec~ficaticn is consiGer'ably n;ore complicated, and mOST: 

of the GGt feat;.Ir~s th<1t are transferable to LP can be cc:werted to the LP format 

ra"tiier easily, \'~e concentrate on the alternative functional forms and pro=edures 

for GEi'~~ 

\Ihile the key feature of the modelling system provid"c is flexibility, there 

is of necessity some limit to the flexibility provided. The limitations were 

spelled out in Section III D above. 

Perhaps the. mas t important thi ng the user can do to understand the I,orki n9S 

of the GEM model and its iterative solution strategy and also both ho~/ the speci-

fication can be changed and the limitations on 11hat can be modelled and changed 

is to gain familiarity about the order of the calculations made by the model in 

arriving at the general equilibrium solutioll. 

Table 17 presents the order of the calculations. lie cannot overemphasize 

the importance of the user being familial' with this sequence of operations, 

In both the general specification of GEl'! and the detailed specification of 

the Egyptian prototype given in Section IV above, investment was specified as b2ing 

savings-determined. Given the v/ell-kno'lln sensitivity of GE~l-type models to the 

specification of savings-.investment relationships as reflected for example in thz 

recent sympo,ium on the subject in the JO'Jrnul of DeveloPr.lent Econo'liics [Bruno 

, (1979), Taylor' and Lysy (1979), L1uch (1979)J and the particular impot'tance of such 

p~cia11.Y impCt'tdnt to provide the! us::~ vlith fi.;:;dbility in the specificJtion of {-'I:'II 

ag9l'(~gate'invQst:m(~nt IS detet'iiiineJ. 
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Y\;('C;--·:!s-.::rs I r!~~ =':t::'S of 
Lor:i2S~:'f (:a 1 iy Pt~d!Jced 
Goc.':!s 

Domestic Prices of 
. 1::lporteC: Goods 

Substit~-;;ion Benleen 
Imparted'dnd Domestic 
Input Components . 

Fixity of [nput-Outeut 
Coeffi c' ents 

(14) 

( 3) 

(2) 

Inte.-industry- Der;;and (6) 
for Imported Camod; ty K 

Interindustry Demand (5) 
fO~ __ QuiTIe~ti.ca:1Jy ,-Pr:o-
·ducelJ' 'CommO'dfi:y 

'Effect; ve Pri ce of Value (7) 
Added 

DC~(lstir. Value ilci,':!29 
Fer-Uri't cf.Grqs5 q~~~:}..u.t 

(4) 

Tuble 17 93 

P-' ,,? \'1 . -:cr \ -'ij 5 "Lij,j for each i ~j . 

Pmkj " Pmkw Pf 2 (l + t"'kj) for each k ,j . 

m rna 
~ -= .J::!. 
d. -.Dd 1 s . 

15 
(

Pd. )O'ikS . 15 
Pm

ks 

for ea::h k,s. 

a. 
X. +l1

k 
X. N, 

1S S _ _ .l§.+~ " 
-x X X s s s 

lS 

------ , 
f , , 

i , I , 
I 

, ! 

f h · - 1 '? I' . or eac: 1,S - '" .. : ~ ! 1- • 

I X. = l: X. 
1 15 

",$ .• 

PVs 

r-

/ 
/ . 

dv-I = (1 - l: 6. ) = 
~I . i '1.5 

/ 

I 
! 

for each k "1, ... ,12 

for each i' '" 1, ... , i 2 

for e3ch s. 
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for each 5 
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_ .. - Crci:1and Fl...:;1ction for 
Agsr2ga:e Variable 
Resources 

Demand Function for 
Vari.:.b1e REsour.ce 
Type c 

Aggrega;:2 Demand for 
\'ariab~e !<esource· 
Type c 

Aggregate Supply of 
Vari ab 1 e Resou l-ce 
Type c 

, ',r;u,l' 1· ;'E m p,'l: 0 yrr. ent 
Equi 1 ibrium 

Uni·t Profi ts 

Sectoral Profits 

(15) 

( ' ~, 
:~I 

(21) 

(22) 

(23) 

(24) 

'f('3S) 
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tic:: c; investr:1'.!nt (in el~uation (41) 1ft tIre detail'-::! s~ecifi(:ation of th::; ;': ;:-'-

dent ir.'!estm~·)t fLuiCtio:1 

-/:..' 
This function says that actuai investment would be equal to the base value of in-

vestment 10 multiplied both by the ratio of GDP to its base value to an assumed 

exponent cIGOP' and by the ratio-of the Keynesian marginal efficiency of investment, 

elasticities of investment with r-espect to the GOP and t"EI, respectively_ The / 
latter' exponent is expected to lie negative, as the higher the level of investment, 

~ the lm'ler will be the marginal efficiency of investment (which is in turn derived : # 
from tne marginal efficiency Qf capital). The GDP term may be interpreted as an· 

• _...,..-Y , <"".oJ 
.~ _.'>:-" . .,.;. .. t- ~~, , ~-

~cono:hi~-activity _ index that serves to signal investment. -t~ -'?' \"', ..- ""~ 
~.r "" .... ..-,'r·s -e~.....-'~..x ... ;..,;,~ 

Since the user has with this specification to specify the relevant elilstici-

ties as \"/ell as the base value of investment rO' by setting the elastici~ies equal 

to zero, the user can make the level of investment completely exogenous. 

,The.--second ·a·l.ter:nat·i.ve- ·i-s· -·s·imNar 'i·n-'spe~H'i·ca't-i'on ,but -i nvo-l ves, ·i·lls,tead ·of 

a profit-rate determined marginal effici-ency of investment, an "interest rate" IR 

which is to be a price that \-Iould be adjusted iteratively accOl'di11g to the relative 

si ze 'of the excess demand for savings. 

\'there IR [my be thought of as an index of interest rates Whr- h 

re 1 il ti ve to its' base 'peri,od index _ va'l ue,s (LV) "s f61l O\'IS: . 

( IT 1 - S~ , \) 
T R -_ 10 - c- I 
• t h t _l A Ii-1 \--":'--S'~--- I 

J 

I , 
i 

.I 

would be adjustGd 



------'---------- ---------- ---------l 
lon 'I 

\ .• '"c .... ,:\ TR ::-nr! rr. ,"~~~ f:"",n \'~l"~ 0";: 1'h,~ l·nt ..... ;."~>~f'· .... :1;..n -:.~. !"'!-('II'.=!""·O!'.c ..... ·--.'t .... '-' ... t:_l;A.-"".-~I,.O ... '- ''''- _ ...... <4 ........ __ '- •• ~--I,.; -

respectively, .~. IE is the d.l!i;p"ing facter set e ... \cgi?nGusly by tne user, 

t J:1d(~-l ,. (' , 
.. • - oJ. - \ 

_.J ~-l -;:- I i 
<.t11..J -----; 

S 1_ - i _- I , 

'I ~.'tvings in period t-l·. 

C_.- It has been our experience that the latt"l' specification may be especially 

useful in o.ssjsting in the achievement of convergent solutions, in as much as 

savings-investment disequilibrium is \,hat often impedes the convergence to equili-

bri um in the commod! ty markets. 

Hence, considering these alternative approaches to the original spedfication, 

the user nas the aoility to "imulate behavior of the ~ystem under a "ide range 

of assumptions about savings and investment behavior ranging from extreme savings 

dete-mination of investment to investment determination of savings. 

The user should also realize that, by varying the parameters of the factor 

demilnd functions, and of tlie. subsister.ce and marginal propensity coefficients in the 

final demand system, there is also a great deal of flex-ibility in- the speci-fica-

tion of savings. 

2. Variable Labor Supply 

Instead of assuming the labor suppl ies to be fixed exogenously \'/ithin any 

peri-od, the us-er can cause 'the mo'del to generate suppl'ies of labor varying \~ith 

- the real wage rate, income per capita\.. the "age rate structure. The user can 

further specify the magnitude of the influence of each term on the supply of labor 

of eacil type. 

The variable labor supply equation for skill class cis: 

0 

(~ "/ 
r rc ) cr I'~ 1 

{ 
s 

. ~ . 
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fen:nt -=l.:s::ic:ty. Let us examin:= eac. te:t.l separa~ely. The first ten~l is the 

~_.II ratio af the current \·teighted average reai ':tage r-3te to its base vulue. The 

e1astic~tj' of aSci $houid be expectGd to be ~ositivet tf~Q tem as a I,·:hole cap-

turing the e~tenl; t':.: ;'lhich the overail 1abor supply or labor forc~ partic~p!l~icn 

rate increases as the o'/erall r!<ul ~Iage rate rises. The sect::: tl. ter.:; involves 

the level of per capita real income (from all sources) of househo1d class c rela

!d've",to,--iots ,b'i>se,·value. Tne"el,as.ti,c,;,ty.a.ttaened"to ·this Nari:able.; crrS
2 

" sho,ul d . c 

,be ncn-positive and would reflect to which the demand for leisure increases (and 

hence labor supply decreases). as per capita real inconl2 rises reiative to its 

base value. Tne last term repre$~nts the influence of the rela~iv2 'llage rate 

oev:!ee;-: classes, specifically the ratio of the real \ojagc rate of c1ass c to that 

of class .i relative to the base value of this ratio. Its elasticity, crr~3 ' 

\'io:Jl,d be assur.1ed to be non-negative. It can be inter'preted as repl'esenting the 

des-ree to vlhich \~orkers may move from or.e labor class to another. Since in the 

short-run, i.e., \'Iithin a period, it is unlikely that \'Iorkers will be able to 

chan<;e sknl j;YRes, and s i n.ce in our 'E.9y.pttan :prp_toty.p'~ }{.~r.s.i.ol]. ,of the mo~e 1 

rUI-al-urban labor market dualism has been postulated, the only case in \'Ihich 

interclass ,"obility I'lould seem realistic is between class 4, unskilled rural l~bol-

and class 1, unskilled urban labOl-. All other forms of migration ere hendled 

only in the interperiod updates of the RS values. 
cbase 

Not; ce that the case of a fixed labor supply can be obtained by setting 

all the c1;s~jcities in the equation to zero. Likewise, the supoly of labor 

:an be r.Ilde ~Qnsitive t'J only the overall r!2Jl "luge by setting crr~l to some 

"' vA ~0si~tiNa 'y';11u.:; ,but doH ~he other 'ch?stici~ties to zero. 
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. , I n the bas i ': spec. i fi ca'ci nn of bo th th~ genera 1 llt~·j proto [:-.r;)e vers ions cf Gc~i • 

the price level P tlnd the pr'ice of foreigil exchang~ Pfe have 0eEn ilssui::ed to be 

~. exogenously given,. but ~Iith the individual product and factor prices variable. 

First, we need to expTain ho:'/ the price adjustrllcnts, which, J.S explair:ed 2.b.Jve, 

are a key part of OUI' iterative solution strategy, al'e made. Second, ~/= will ex-

plain ho;'/ the flexibility of product prices is matched ~iith the exogeneity of tile 

aggregate pri ce level. Third, \~e shall explain briefly some additior.al opt'ions 

at -.the ,.d';.spos'a·]«of ,the.,user., 

As noted in Table 17 above, commodity pi"ices are required relatively early in 

the over~ll calculation procedure for GEN. Our prlJtedure is that'the r.orr.modity 

price (in producer's ;.!rices) of cOlf.rnodity s for iteration t, Ps ...:, is as fo 1,c\ls: 
,c 

p p'.;: A (x~, t-l - X;, t-l ) 
s,t = $,t-l Ps XS 

s, t-l 

where (x~, t-~s -x~. t-l \ is 

, S ,.t-l / 

the excess demand for s relative to the-aggregate sup-

'p'ly c'f sin iterati on t-'1. . 'The Ap 
s 

is a damper factol' which is set £xog_~nously 

by the user according to various guidelines that will be given below, These Ap 
s 

are referred to as "Sector Pri ce Fl ex" in the program. In addi ti on, the user is 

ab 1 e to specify threshol d 1 eve 1 s of disequi 1 ;'bri um whi ch must be exceeded for the 

price adjusL~cnt switch to be turned on. 

Optionally, the price level of GDP which is, of course, a IYe,ir::hted avera~c 

of the inGividual Pv ... ~ t:1C weiahts beir.g the shares of 5cctoral vQlue added in , -

is lIsed to obt~h th" vector of values of 1's for itcrClticn t, PSt'S = 1. .. E, 

7 
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of t!;C! Pv s 'I;: 1 ut:=s 
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1 (13 

il:;Jli~d by th~sc p~ 
• • 0 valuez 

so a~ to I;;"in~il.in CO'lsistency bet',:een the! cQJr.puted Ilei9i1ted aver<lge price lovel 

a:1d the eXl')genously specified level P. 
The USf'r is given the fl exi bil ity, hO~lever, to turn off the swi tell for the l-v-:J::. , 

exogenously given price level, making all commodity prices fully flexible not just ~ 
. $0 .... ',co'-

.in relative price terms but also in absolute terms. When the switch is on, it 1S ',.iF ' .... ~. 
~".. 

only the price vector Ps ' s = 1. .. 12, given P that is used in the calculations of 

iteration t. 

The factor pri ce adjustments are obtai ned by the same process, i. e. , 

To more realistically model surplus labor conditions wherein the real 

Nage rate is fixed at a subsistence level, the user has the option to limit 
"-:.:--" --- 7 

.-th_e iJexi bi l.i·;ty of Jh_e):(a.s.e .. f1J.t_e,~to :ti,e upl"lard dirE:!_ctjon .anc;ll.pr .to non subs':!:t"ce 
--~- ~-

labor markets. TIlUs wage rates can be made to be inflexible dowm'lard in the 

case of excess supply or subsistence-type 1 allor. 
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'in ~·.i:ich investm:.n"': is sen::;itive to ch.?nges in ~hG irtterest rote ind~.:x! the intecest 

r~at2 index WGuid. Le adjusted beL~/r:en itcr'.:.tions in ex,:ctly the same v-Jay. 

Finally, cecausE. of thG relevance of the foreign exchange gap to changes in 

,L net foreign ass,istance level" and the possible inFlexibility of some of the com-

ponents of the denand and supply of foreign exchange, especially 'in cel'tain form:J-
, , 

1 ati cns, the use)' is pr'ovi ded 11i th an opti on whereby the exchunge rute, P fe, caul d 

be endogenized, according to. the' now familial' adjustmant mechanism 

Because .he institutional arrangements whereby and wherein foreign exchange 

equilibration takes place'may vary considerably from country to country, it is 

~ especially important to provide for user flexibility in how foreign exchange dis-

equi1ibdum is to be rectified. 

A second alternative would 'be something of a compromise betl'leen the fixed ar;d 

flexible exchange rate. For example, the exchange rate relevant to exports might 

be fixed whiTe that on imports aT1o\'led to vary until equilibrium is achieved. In 

the latter case the flexible portion of the exchange rate might be interpreted 

as either a floating rate applicable to imports or a variable scarcity premium on 

imports. In the latter case, since the tafiff rate would app1y to the value of 

imports inclusive of this premium, the motel wo~ld aT1O\~ the government to tax a 

certain percentage of this premium. Infed the model user would be encouraged to 

adjust the import tax rate so as to rea'listicaTly reflect the degree to 11hich the 

government is successful in taxing su~ premiums fn whatever form they !:lay do so, 

. .\ ~ ".c I . , . .. . . e...g .• " '.1.11 J;.:e ,.Qi"il: of j.·J..caos.l ng .,.Ges .Gol.1 eC,Geo ,on ,s,U".es of -·lmport i 1 censes, by aue-

. tioning fcreign e;(ch<:nge or the ill1plrtC!d goods directly.' In those circt;Jllstilnces 

• I' I 
in \..,Il,C" fOt~ei9n cxch,:ulge tliSCq~rilibrid 

I 
I 
j 

al-e -.:reated on a more ad hoc basi 5 ~'ri til 

---- : 
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these situution~ by cban£ing the exogcl1ously d2termined :-2ctor-::;OGcif;t; tai'iff 

ad-located intrcGucing a rationing-incidtmce r~3tio measur:ed by t:he nr:io c::' actucl 

L imports (or foreign exchange availability) to desii"ed imports (those levels con

shtent with the prevailing reladve prices of imports), we have intentionally 

avoi ded thi s speci fi cati on. The reason fa)' am" rejecti on of thi s sp<ociti cati on 

is not that. it is unrealistic but rather that it requires producers to be "off" 

thei r production functfons, thereby jeopardi zing the val i dity of th,~ general V'" 

equili.brium character that is the centerpiece of the GEel mode. Although in 

their hark Oervis and Robinson skillfully limit the scope of such departures 

from equilibrium by introducing the device of a flexible utilization or efficiency 

parar-leter, such an option in the hands of a less skilled and exoerienced user 

could get the user im:o considerable trouble. 1,1oreover, to our knc\'lledge there 

vlOuld be presfious little but pure guesswork involved in measuring the degree to 

whic!:r the efficiency parameters or utilization. ratios would respor.d to the degree 

of import rationing. To our ~Iay of thinking, sooner or later and in one form 

or another the effective cost of those imports \1inds up being raised in vlhich 
, 

case ·the :f.1ex.i b.l e .. impo)'t .pr,emj.llm xet:'.s-i,on .. \1ou.1Q.~eJ:m,..JIlOr.e",r..ea.l jsti c. -. . -

4. Alternative Specification of the Commodity Narkets 

The basic rondel and the Egyptian prototype version both assume that all com

modity markets are characterized by perfect competition. Alternatively, the 

user may wish to specify a certain degree of.o;"nopoly pOI'.'er in a certain sector. 

Speci'~icJ.lly, "(he user can specify a percent<:gc markup between "lili"9i~al 

7 cost and price (or eltel~natively \'/edge bet'.'leen price and maiqin.:;l t~eV2nuc). 

Tite Mn;0ncpo.1Jsti·c~ e;i!p ],.("':.\te.r, ... ~~i~11 thus < d~~:lai1d .1.uiJ(.Yr .. on 1.v .up~ ... to ~thQ po·i nt 0 f margi hi'! I 

I, 
I 



d.- an extenclad 1 inear- expendittH"eS ~ystcm .")f cons:!!:~;Jtion functiiJ~s to d8:::=r"~rine con-

• 

sumption and savin:Js from non-subsistence income by means OT the uscr-sllPplfed 

~arglne.1 propensities to c~nsur.:e out of incOff.e. Tr-us consu~ption patt::rns (and 

therefore saving:;) may chanGe as incOir.a, prices or relative prices ch~~::ze. B'I" ~., 

savings (consumption) is not explicitly 5ensitive to an interest rate Ol' alter-

invest:nent. As mentioned in section 1 above, the model optionally caIl rna!::'! use 

of an "interest rate" \1hidl adjusts to halp match -ehe levels of real invastr;:ent 
-!o-~ 

and savings. The optional types of consumption functions l'lnkil are also sensitive 

to .this "interest rate" will now be described. Ei:ch of these types and the ELES 

function aremutuallYexc1usive. One only can be $Isked for in a given rr.ocel run. 

There are two comlllon elements in these optional consumption functions. 

First, in both cases the level oT real consumption is not uniquely determined by 

the level of income and prices. Rather, l'aal consufiiption is partially detennined 

col1'.es sensitive to any disequilibrium in the real savings - real investment market. 

Second, both types use a linear expenditures system instead of the B.ES sys-

tem to Gisaggre2ate total consumption into its separate co~cdity compo~ents. 

The marginal consumption propensities therefore, in this case, add to U.lity and 

do not reflect any decisions '1ith respect to the level of savings by any house-

hold group fro::1 their total income. (If tile user dlOoses this type of con~umnti0n 

function. the r.litrginal propensities pl'O'IirJcrJ for the ELES formulation, whic~ 

impli'ci,tiy include a propensity tv save, \·,ill be au-::cr;taticail~/ adjusted to Decor::>; 
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One: 0;)7;-: eOi~ 1 C:}r;511::~;; c i Oii fune:1 en ty ~e is ti ~~2yres 1 an fi.Jncti cr \':i til ;:l u LO:l(jL~'.')US , 

1 real income--~;~lisitive and interest :-ate-sensitive tei'J.iS to find r~,J.l cnr:st;i:':pticn 

• > 

leve:s for each hCUSGhold gr"OUp. The equa.tional 

The other optional consu;:;ption function is a Cobb-Douglas rel'l;;ic:nship \"hL~;'e eliis-

ticities influence the-level of l'ea1 consumption by aCi:ing on percentage chanues 

in the inte~st rate, the ltvel of real inccme,.. and the price l~vel. This equa-

ti o~al- form is: 

c = c 

Hith the lineRr function, the user can set the desired level of autonomous 

co:-.'; .mption and the real inCOll'2 and interest rate coefficients to be used in a 

giv"'~ model run. Hith- the c-o function only the elasticities can be set by :he 

user: the base level of real consumption is set by the model. 

3. A1ternative t-\ethods for Updating the Exogenous Variables 

Whi le most of the updating procedures are simply accounting procedures and 

based on historical trends which leave little room for alternatives, the sectoral _ 

allocation of investment and therefol'e the updating of the sectora1 capita1 stocks, 

and also the updating of t:he labor force cou1d be done in various other ~/ays. 

For each variable to be updated the user is given the flexibility to enter the 

upda te i rforrna ti on in either one of t\'10 \-:ays. The primary method may be that 

(:-. utilized in Seedcn IV [ above where most of the required information was entered 

" , 
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gi n,111y asked .:: fjUCS ti on UnOt: t the nt:r.:;::er of yec t~S th:lUg~l t ;"o:! 1 c'!ani. t:) {\ s ~ og 1'~ 

allm':ed ::D CO:::;;Qr:nd iQ)" the nt:mb_f of years designated as the length of a p~=riod. 

~ The second method vlhercby the update irr:'ormation Ciln be ente(ed is in t};" form Clf 

-, 

the levels that. ill'e uS5ume'J relevant Lo the updated GE~'!. \'!hile the first a·lterna-

tive method may be attractive because af its ease af use, this second alternative 

has the advantage that the user can use any method he (she) wants in arriving at. 

the updated values of the exogenous variables .to be entered. 

an independent investment· function is to be utiTized. In either case,. however, 

it is only aggregate investlr.el.1t that is determined in GEN. Various alternatives ------ ----

may be used for arriving at the sectoral allocati.on of investm2nt. 

One alternati'te tl.e user may \'Iish ~o employ i~ a s·imple ;nodel for the sectol'al 

alloGation of investment to be used in' the interperiod update proces·s. A simple 

but ryeverthel ess perhaps sat; sfactory apPl'oach .woul d be to use the hi stor; ca 1 sec

toral shares of aggregate investment· as a base but to add a term that would allow 

some sensitivity to the relative rate of return. 

I = st 

Another alternative would be to make the sectoral allocations of investment· 

and the capital stock updates on the basis of the l-elative shadow prices derived 

from the sector-specific capital constraints in the soluti'on of a single-period 

or multiperiod LP. 

(']ft In the case. of the labor fal'ce, rather than simply assuming that the labor 

.:~ fot',ce "of ~_~ch hR!l_~etL9.ld-,typ_e.,t.or: ; .. sr ... i:l1-.. txp.r= , .. G.aJegory ~.'!.OIJJ d gr,m·J at ~the his-tor'; ca 1 

rete of 9TGHth, as \·;e have done in Section IV E abova, :)Go!Q sensitivity to chan9c~s 

.\\ "') .. ) 

I 

•• 
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in relat.ive \'JaCJ~ rat:('~ b2t:;'I;;en ~Ucil household or skill t~'t-:e$ cO!lln be in~r{.yj',c::,' 

into the upda to pl-OCeSS. 

For cxz.mple, one could specify: 

frr c \ 
a S 
·r 

S 
c 

RCt+l = R~t(l + gc)\~ ) 
. . Pr t 

. 
Pr 

where ~ is the rate of change during the previous period in thG price of variable 
Pr 

factor c relative to that of all variable factors, gc is the annual natural rate of 

growth of the supp]y of factor' c, and n is the number of years in a per:iod. Alter

n"atively, of 'cburse,'a price'-sens"itive. supply 'function could be introduced directly 

into the static GEM of any period, and in- such a case this removes the need fOl' 

price Sensitivity in the interperiod update. In the context of the Egyptian proto

type, where t:le major distinction between types of labor is that' between urban and 

rural location of the labor' force, a function of the above type could be interpreted 

as a migration function . 

. 'In versions of GEM in which equilibrium in the labor markets is not expected 

to be achieved, and therefore some or all of the variable resources Rc are assumed 

.to be available in .unlimited supply within the relevant range, the variable to 
,- .. ,.. ..:"" ,- .-

be updated exogenously in GEM Ylould be the prices of the variable factors Pre and 

not R~. Prc ~iOuld then have to be updated between periods on the basis of perhaps 

a partial adjustment to changing prod~ct prices. 

(·:here Pc is the overa 11 cons umer pri ce defl a tor. 

The user must realize that the above models for updating variables \'JI10Se levels 

up and execute himself. Thl?Y al'!: not part of the modelling package itseif. Ho\~-

ever, ~s st.~te,j "bove, ~Ie. feel that tile user's ability to input the update infor'-
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vilri ab 1 es is concerned. 
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1\ COhi;;I'ehcns;ve St!l"'I\:;Y of t!le literature Gil the effect:~ of foreigf' aid on 

tut'2, IPoreOvet, is alr'e.lt!y so voluminous ar.d deals \·Jith such u ~'fide variety 

of issues as to make it impro.ctical to survey this literature in one place 

(such as the current: chapter) even if it were appropriate to do so. 

Our presc;"ltation \·,i11 be divided into t\"lO parts. First, \'Ie identify some 

of the major i~sues that have been raised in the literature vlhich the present / 

sygtem is at least potentially capable of handling. Second, we describe briefly 

system could in fact be used to simulate the effects of foreign aid in realis-

tic circumstances. 

A. Issues and ~lethods in Foreign Aid Analysis 

In study;ng the development effects of foreign' aid, the existing literature 

has ~mployed one or another of three di ffel"ent methods: (1) case studies, 

(2) macroeconomic and/or cross-country empirical investigations and (3) planning 

or simulation models. 

Not supri'singly, each 'of these 'di"fferent types of ana'lysi's"has emphasized 

different types of effects. For example, the case studies have tended to be 

microanalytic or political-economy-oriented and to emphasize the effects of 

specific foreign aid projects or programs in specific countries on employment, 

capital formacion, foreign exchange, inflation, resource allocation, economic 

and social policies and social and political institutions, and the indirect 

influences arising fror.1 them on income, growth, distribution and the satisfaction 

of basic needs. The ,case st~di.es have alm.o.st invariably ,been extremely broad 

in their" per'spective and hWE tended to emphasize indirect and non-econcmic ef-

;-ects ilrisin'J fr'Of" very specific types and forms of aid. 
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scop~, S~ i ng 1 im: ted to th,} e ffee ts of 1 eve 1 s of aggrega te fore; ~Hl d~S i S ti'l t~CQ 

the effects on mcac;ur:=lole :nacroeccncmic val~iables such as savings, in .... Qstme:1~J 

i nccme and the gr'm'r!:h ther'€of over time. 

The planning or simulation studies \'Ih;ch are, of course, most closely l'e-

1 atei to the pY'es2nt study, a li:hough often embedded in detai led multi sc:ctor~ 1 

models of the optimizing variet}·, have also tended to focus on the more narrowly 

defined macroeconcmic effects. As such the effects of foreign aid in such models 

are heavily dependent on the specific assumptions made in the macroeconomic under

:pfnnfngs of such -mo'dels. 

In addition to the differences in emphasis and in the issues raised bet~'leen 

the different types of analysis that have been applied in the literature, theloe 

are also ':ery considel-ably variations within any such type of analysis frOm one 

study to the next and to some extent also from one vintage of such analyses to 

the next. 

Some studies of each type conclude rather positively that foreign aid is 

likely to raise income, employment, and growth in the recipient countloy whereas 

others stress the likelihood that negative effects. are likely to dominate. It 

is important for any realistic simulation exercise that the model builder not 

rule out by assumption either the potential negative or the potentia~osit~ve 

effects. '!\mong the mechanisms i:dentified in the literature whereby negative in

fluences are registered are thd following: 
I 

(1) reducing the efficiency of world resource allocations and the effective

ness of foreign a'id by tying/aid to specific kinds of imports and even to speci-
I 

. I 
fie suppliers of specific types of imports that may be low in priol"ity and high-

t d ·'· j ~. t- . ld ' 'cos -an .8 ... ·'1C-r-\ .... l-se Aon ... C(iin~e t..1 . PIC ·}·n,,,\·/fH" ·war·r ... ets. 
I 

(2) el1ccuragi r.q i nefTci ency ill domes ti c resource a 11 ~ca ti on by all oca ti:1q 

I 
! 
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iilen~s :.:,;:: ~'Jnich at~-= !lot neceS~i: I'i ly tiS cos t-effecti lIe i 11 net soc; a 1 benefi t 

to be e:;;ec;olly strol1'j \o,hen fGt'eign aid nllmrs imports to be underp~"iced as 

I a resul':: cf impeding the required adjustments in the pt-ice of foreign exchango: 
;t. 

and/or capital to be underpriceG with disequilibrium interest rates coupled wit:, 

credit rationing.) 

(3) discouraging export activities vlith their various direct as well as 

indirect positive effects on growth and employment as a result of tile aformen

tioned tendency of-foreign aid to preser'/e an artificially low price of foreig~ 

exchange, thereby reducing the profitabi1ity of- export activities. -

(4) discouraging domestic savings as a result of (a) 10l'lering interest 

rates relative to what they otht:rwise would be thereby decreasing private sa-

vi~gs, (b) causing individuals and groups to mistake temporary increases in pur

chaSing power for increases in permanent income thereby increasing- consumption -- ---

(v:a We permanent income hypothesis) and decreasing pl-ivate savings, and (cj 

1 OIveri og the incentives for government savi ngs and indeed often requi ri ng extra 

gover:l:nent current expenditures, e,g. on road maintenance, as a condition for 

_.the .a j..d. 

(.5) discouragi ng the development of indigenous entrepl-eneursili p and skill ed 

labor as a result of foreign capital's propensity to bring with it its own 

foreign managers and technicians, who are not likely to find it in their personal 

interest to phase out their own positions by training indigenous replacements. 

(6) postponing the need for creating a domestic capital market, financial 

intenncdiaries and other such institutions that are so conducive to efficiency 

..,. -in reSQl!I'ce allocation and to faster accumulat-ion. 

-
Ct ( -~ , I I e!1GDuraging t~ec;;pient countries to :;.ndert~ake.more }ieb.t, and ,hence mO~~I? 

future debt servicin·~ (or forcign capital and pr'ofi·ts out-noh's) than can 1~e sup-
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( 0\ 
c'/ r:~13r.r0ning th':! unde(·takin9 of bllsic econc:;Jic J sociJI ~nd politiccl l~€:-

c.; .cion of th3 propei~ incentives fOr' eqt..:itabic CliU sound lon~-teTm Gev01oprhent. 

( 0' .) stimulatirg ex:essive capitJl inten£ity (though pCfhaps a1so the u~der-

utilization of capital) and he~ce underutilization of labor by the underpricing 

of capital, ar.~ cf capi ta 1 goods ilr.ports re 1 ::ti ve to 1 abor, and by the aforemen-

tioned tendency to tie aid to capital goods imports. 

(10) by making 'recipient countries increasingly dependent on donor countries 

for capital, techn910gy and decision-making, thereby undermining local self-

're Ti arfce 'and"the vari ous Ki nos 'of l:i nkag'es ttiat can caus'e deve'16pl11er:t to spread 
\ 

throughout the society of the aid-recipient country. 

On'the other hand, as foreign aid optimists are anxious to paine out, under 

appr'opt'iate circumstances the same influences that ',10uld otherwise yield nega-

tive effects on development and distribution ,can be turned around so as to yield 

distinctly positive effe~ts: 

(1) Foreign aid can be targeted for or channeled into specific kinds of 

activities that can relax other binding constraints on development, in general, 

and can help overcome the aforementione,d delet,erious effects of foreign aid, in 

particular. For example, foreign aid can be used to help expand export indus-

tries, or to enhance labor' productivity, hence offsetting the anti-export and 

anti-employment biases of foreign aid. 

(2) Since foreign aid, even ~Ihen provided in the form of loans, is often 

given on special concessionary terms, it invariably increases the total 3upply I 
of scarce capital resources a even in present value terms. Because of possible 

nlultipliel- effect~ arising from the extra income that these resources generate, I 
,i,t is ,qui't2 poss,ibl.e-tha<: .f.ol>e:ign '<l'id,can'ue-tually increase dOnl2stic savings, I 

. This possibility can be enht:.ncea, mnr'eover, by !11ti:dng the provision of foreign I 

; 
! , 

, _, ____ Ii 

/ 
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saving:=:. 

p:)iicy '::;"::9~s and rCf1t"'n:s as seen I:.} fO('ei~n aid pessimists, optimists pc~nt 

to the possibility that foreign aid may actually have the effect of inducing 

such chan'jes, for exa:Olp 1 e by previ di ng th" pa 11. i a ti ves and i ncenti ves tha t \~i 11 

make it politically and "socially" feasible to. adopt the changes, Alternatively. 

many would a"g:ie that. in many circumstances the greater political ane! economic 

stability th::t foreign aid may provide may be more conducive to development 

than any amount of reforms, 

to' be complementary to domestic resources rather than competitive to th~~, For 

. example, 'foreign aid may well go into basic social overhead capital, thereby en-

hancing tne productivity of private or government enterprise investment in di-

rectiy productive activities, thereby stimulating rather than squeezinq out in

digenous capitalists and their investments, 

(5) Likewise, what is seen by pessimists as increasing the foreign aid re

cipient's dependence on foreign resources and markets could alternatively be seen 

more favorably as in some circumstances having the desirable effect of "opening up" 

an otherwise excessively closed or inward-looking economy to new technologies., 

new market opportunities, and to the desirable static, and especially dynamic, ef-

fi ci enci es associ ated \~ith these "openi ng up" and trade and exchange-creating 

effects. 

Naturally, the actual effects are likely to be influenced not only by the 

tel'ms and interests of donor countries but also by the particular circumstances 

f ~n recipient countries. Indeed, one whole bl'anch of the literature has been de-

(\ vot~:d to ,tdcl1ttfY1119 chJractel';·st-i cs of ·}"e.c.; pico"c countri es wherQ; n forei gn aid 

. is likely to be mOI'e pl'oductive. ~ioreover, fOl'cign aie!, especially when it is 
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lop;nenL~ I $tr3te9Y St::-:i t~:at the effects can Pl'0!101"1~1 be anaiysed Glssessed 

ferr~(! Oi~ ~ o~n9d, the t1t tUl~G and md!.JOi tilde 0 f a 1; the other compc iH. nts of tne 

J 
fOI'cign aid programs, and the various policies of conditions associated l'Ii1:h 

those programs are also explicitly de'llt with . 

. -

T 
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B. ;':'x::;1iing of Fc!'eisn Aid 

EV2:1 1:hE mOl·e fr.n:ml made1s of foreign aid 0:1 ~'1hich 'lIe focus l' been used in both the empirical studi(!s olnd simulation planning mo~cls, have go\~e 

through raciler distinct changes in character and --esults. 

The earliest formill models used for asse331ilg the impact of fo,'eign aiu was 

the Harro:i-DolI:ar model wherein the aggregate growth !'ate (G) was defined in "Cems 

of the ratio of the savings rate (s) to the marginal capital productiv-ity coef

ficient or increme~tal capital output ratio (c) 

I' 
____ , __ ._._ I 

Given c, the growth rate \~ill be proportional to s. If s could be decon:posed 

into differe:1t components, e.g., s = sp + Sg + Sf' when sp' Sg and Sf are the 

!"t ratios of private, government and foreign savings to aggregate income, in the 

absence of any interdependence betl-:::en these different soul"ces of savings, an 

increase in the foreign savings component, Sf' ~iould have the effect of raising 

the aggregate s by exactly that amount and raising the feasible growth rate pro-

portionatel,l!. 

As is obvious, this simplistic grOl"th model ignores not only any possible 

i nterdependenci es between the different source:; of savi ngs, but also !.!:L-c~_ ~ _____ _ 
I 

straints on grOlvth Jesides that of capital. Hollis Chenery and his colleagues 

CChenery and Bruno (1962), Chenery and Strout (1966), Vanek (1967)J attempted to 

develop a \l;Ore reLlistic model for relating foreign aid to growth. Although 

still ~trictly mafroeconomic, this model recognized the dual role of foreign aid 

.i 'in the develo~millt process, i.e., that of relaxing the foreign exchange 

(\ ca:c; tl-3i nt and fa 1 so --the capi'1:a-l ,or SC;Vi,r..9S -Cj)II stl'a i'nt., hence the name "tV/o-gap" 

1ll0del. HTwo_!!ppu analysts recognized that the capi till or sJ-vings gap may not 

I 
I 
I 
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oe the bindins cor:str"lnt in (111'/ given L[,:: si tH.Jticn, arid henCf= t!l~ savil~_Js 

i':2VQrtnel ess ~ in the hands cf fo~~ei gn aid cdvce:. t8S and p;"c.c ti 'Clorers, 

including Cilenery lIimself, the first g:}neration of t.';o-g2.P mode-is and appl ;C<:-

ti cns of sue;1 moael s tenaed to delr.ollstrate the genera lly posi ti ve ef-:-ects 0-' 
foreign aid, especially \'/;,en it lias rationaily planned. Even- if oae of the t\·10 

gaps was nc~ binding, the other and binding constrain1: \'Iould be likely to be an under

pI"iced resource, implying that the social contribution of these extra resources 

would be_greater than their nominal value [Rosenstein-Rodan (1961), Nillikan 

and Rosto\'l (1957), Chenery and Bruno (1962), Ciienery and Adelman (1966), Chenery 

and Strout (1966)]. llnere an exogenous inCI"eaSe in aom3stic savings \'Iould relax 

"" o .. ly one constraint on development, foreign aid might relax two simultaneously. 

<.."'! 

The reaT payoff to properly planned foreign aid was said to arise. therefore. Ilhen 

it relaxes b·/O constraints simultaneously. The degree to I'Ihich either or both 

of these constl"aints would be binding at any point in tio,e WOUld, of COUl'"se, 

depend on circumstances in the recipient countries. Th~ above-mentioned search 

for countries in ~Ihich foreign aid ~lOuld be most productive. in the hands of two-

.. __ ~ga PAils.de,iJ.er,s.,.<tl'le p.ef. .P.1!8,r,a,mou nj,ed,.,t;o ,,~he.·J.ger:.,t.i,f,i.QP':titon '.of ,those )pa !~t. i;cu 1 a r 

._ cO.:!.~~I"ies in \~hich the two gaps are of roughly equal size in the ex ante sense. 

(Ex post the t\~O gaps have to be equal.) 

The need for two-gap analysis arises prima~ily because of imperfections in ~ 

international capital markets. If it were not for such imperfections, LOCs l'Iould 

be· able to (and \~ould want to) borrow just as much as WOuld be profitable at the 

going int"rest rate. and the current accoun1: balance would also be equal to the 

sc:vings gap and be of no special relevance. In a world ill which there are sub-

W s,tunti.al' .ir.lpel"fect-ions ·in "the i,n.ternat-ional ·c,1pi·ta·l 'market, ·holvevet·, there is a 

, 
! 
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f':!:1scn to look t!.t the t:.,:o ga;15 and u potenti(l11~ $iJc:cial (Ole for foreign a.ic. 

1 sinlple grm'lth li!!)uelS of th~ Harrod-Damar variety and the ear'ly li.l~~t~atu~e of 

development economics; In princi~le, of course, the same fn:mework could be 

extended to consider other gnps (constl-aints) such. as ski11ed labor and manager.··2nt. 

\'ihi1e st51l within the framework dnd spirit of the pro-foreign aid, first 

generaLion of two-gap models, the Chetlel"y-Strout (196'6) pape)- represents a 

benchmark in the literv.ture. This is because it \1as the first to call actention 

to the fact, chat even \1ithin the two-gap frame\'lOrk, foreign aid 'IIou1d tend to reduce 

do.nesti c sa vi ~O; in i;r'd'?-constra i ned countri es. The exp 1iln?ti.OJJ .. f,or.. _th_is .. i $. ... _~. __ • ___ .. _ .. 

~ important. for an understanding of the standard two-gap model and hence is repeated 

hel-e. Foreign aid is defined. (for simplicity and as it conventionally has been 

.. 
, .,., 

in the tlto-gap literature) as the current accoun;: ·deficH. 'Since ex' ante one of 

the t\10 gaps is likely to be larger than the nthel', one \'lill be more binding than 

the other. Hhen the larger of these gaps is the trade or foreign exchange gap, 

and foreign ·aid is just sufficient to fin this gap, it is obviously more than 

.. s.uffi.ci.p,n..t ,.to,-~.o.v.er.~~j.l~",~_aVi!lg~,,9iiP' .:S,iIJ..9\;e:'.:,,,-D,o.S.,t <th,e, ,tw~ .,9APS. ,[l1J,I,S.t b.e t;q.ua 1 , 

it is obvious that if investment is fixed at its required level, the adjustment - - - --
process \'Ioul d i nvol 'Ie some r:eduction of domestic savi ngs r.el.ati ve to its potential ----
level ( i . e., tna t Vlhi cn \'IOU 1 d have mated ali zed had .there been somewha t less forei gn ~id) , 

Hence, foreign savings in the case of trade-constrained countries, should have 

the effect of substituting, at least partially, for domestic savings. 

Tnere are many assumptions and weaknesses in the two-gap model, i,ncluding th~ 

fact t!lat the underlying adjustment or substitutiop mechan·isms are not expl i cit in the ~ 

mode! 1 [Fi nd lay fi g71 ) ,. ~ei ,tIld Ran i s -(1958 rJ. Neve r,uhe 1 es s ,.·the framework has been 

http:explajpi.ow
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ness and o:her disadvantages of for~ign aid, 

There foll011ed in quick succession a sel'ies of empirical studies shol"lin::; 

that foreign aid tends to reduce dcmes"Cic sa\!i~.'s [Houtha!,!:er (1955), RJhm~:-: (1968), 

Griffin and Enos (1970)]. None of these studies utilized the two-gap rra"-e\'lork 

howevei', \'Ihh its implication that the effect ~Iould depend on wilicn of the blo ex 

ante gaps is the bi,nding one, and suggesting that the actual (ex E22.!) data fo\" 

'tfad'e-con's'trai'ne'd 'cowitries. 'camrot'be taken 't·o be 'representative o'f the £ ante 

values that would be relevant for estimating the behavioral relationship b21:Ween 

foreign.aid and domestic savings [Fei and Ranis (1968), Heisskopf (l9~2)], 

ChenEry and Strout (1966), Strou't (1965), Chenery (1970), Landw (1971) and 

'" Heisskopf' (1972) have all suggested procedu~e5 for classifying countries 'according 

\ ..... 

.~ 

to which ccns1.l'aint is binding, I-ihile Chenery and Strout relied on variations in 

the l"evea1ed behavior of international reserves, import propensities, export 

ratios, reORs, etc., over time relative to their "normal patterns" that were 

scmel1hat arbitrarily defined, Landau and Heisskopf have proposed wore formal pro

cedures.' For example, Lanaau suggested that potential domestic savings and impOi"ts 

Sd*"and W, respectively, could be expressed as simple linear functions of GNP (Y). 

(1) 

(2) 

The ex post: or actual values of these variables, on the other hand, Sd and 1-1, 

\'Iould also be related to the level of foreign savings, SF 

(3) Sd = al + blY + clS .. 
I' 

(4) N = u? + ' V + < c2, c ...... r. 
~ .:: " 
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S i l~ce ~. s f~as been e.'(p i J. ~ n:d a I r ~ildy, a sa vi ngs -cons L.r~ ~ ned courltr.'/ Clin be 

-} 
bl.! cli2.rc.ctc.riz2~ Dy t.:he cO!!:DinatioI1 of (2) and (J), empii~ca1 cstimate~ c: the 

,~ parameters in equations (3) and \4) should a,T1m'l one to c1a:;sify countries. Any 

ccul11:ry \',hose aat:'! yie1cied pcs-itive est,imates of c2 in equation (4) bu-: insignifi

cant estimates of c1 in (3) could be classified as savi.ngs-coilstrained, whereas 

any country l'lith insignifi"cant esti;P,1tes of Cz but negative values of c1 could 

be classified o.s trade-constrained. 

Using data on 18 LDCs in Latin America for the period 1950-1966, Lanaau 

identified eight as trude-constrained, four as s'avings-constrained ,md six 

. alternating bet"leen the t~IO. Even with all countries included, his pooled esti-

mates shm'leu a significant negative value for c1 indicating the dominance of the. 

trade const:-aint on economic: gro\'lth during this period in Latin American countries. 



1 ~l.;; 

(:;) 'I = C + ! ,r - II 

(6} Sd" Y - C 

( -I I J 

(e) 

(9) 

(10) 

where is, aggregate inco~e, C is aggregate domestic consumption, E is exp~rts, 

I is gross investment, and Sd, Sf and 14 are defined as befol"e. !·Jith bars over 

the variables indicating the variables that are exogenous to the system, it call be' 

seen that this is a system of six equations and inequaiities in Y, C, r, M, Sd, 

i.e., in fiveendogencus variables. Weisskopf argues that only t~·10 of the three 

inequalit;-es "ould be binding, i.e., ~lOu1d be equalities,at any point in time. 

Note that in \-!eisskopf's fonn111ation both exports and foreign savings can 

influence domestic savings, investment replaces foreign savings as a second 

detenninant of imports (in"add,i-tion to i ncome·1 -and"i'n,·the short-run"there is a 

maximum level of productive capacity. 

\'lith three inequu1ities, i.e., (8), (9) 'and (10), only two of "hich can be 

binding, i.e., are equalities, for any country at a given point in time, there 

are three alternative pairs of binding constraints, the savings and trade con-

straints (8) and (9), savings and capacity constraints (8) and (10) and trace 
~ 

and capclcity .constraints (9) and (10). To simplify the analysis, Heisskopf 

focusses on t\-:o e~do.'3elloUs '1ari,ubles, I and Y, that lD,C ,planners shou:d presumacly 

i"" be mo~t intel"ested in. for these varlables Heisskopf wad:s out the following 



reducet.! form !'.":j!Ut tiCil:: 

(12) 

(13) y<y 

Y,l ~ 0 

1 
+-'-+E 

c 2 

He ther. estimates the investment function with the three alternative sets 

of rel evant exogeno'us variables check~ ng for consi stency ben/ean the estimated 

coefficients and the a priori expectations. By applying his classification pro

cedure to a sample of 44 LDCs with time series data varying in length of series 

from seven years (1960 - 1966) to seventeen years (1950 - 1966), Weissf:opf found 

that six countri es had to be excluded because they were trade surplus countri es; 

of the remaining 38 countries 17 were identified as ?avings-constrainerl, 8 o.S 

trade-consti-ained, 6 as both savings-and trade-constrained, and 7 were left un-

classified due to inadequate data. 

Then, for the sample of countries identified as savings-constl-ained (for 

which ex post values of savings may be reliable estimates of ex ante values), 

..• ~le.i,s,s.kop-Lest.ir:Ja:t.ec!"lln~eqUa;t;i..on _ ti k,e.,that.,o.Leg.uatton (.3) .,oQol(e ·b.ut .wi th -exports 

added as an additional exogenous variable. In each case the estimate of the co

effi cient of SF on Sd was found to be negati~e, and generally quite si gnifi cant. 
J 

As mentioned before and as can be seen from the formal expositions of the 
J 

two-gap model given above, both 'he standard versions of the model and the testing 
I 

procedures used in quantifying .the effects of foreign savings on domestic savings 
! 

and oener macroeconomi c vari ab,l es are subject to some important criti ci SIiiS. Fo!-
i 

those readers and potential u,sers of this User's Guide who might mistakenly fce1 
I 

th:Jc ttle ex~sj;~ng liter.,l,i;:.tre!has resolved the _various is.s.ues involved a;10 there
I 

fOi"e pt'c·vided 0'=nerJ.l and tJ1nsferablQ kno\'!lGdge of the effects of foreign aid, 
f 

i 
! 

I 
! 
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~nd then in t.:1~ mO(~e!S t. _msclvE:'. Finally, \-:c oLltlin~ ho.'! the ;nociell ing 3;-~tt:;: 

prO~JidEd hero ,and tr.e CJ].~;~.lti.Jn "pr-:J t.y--pe m.oGcl in paf,tic';1 ar -can be useo:! to e,(o 1 C-'(;-

50me of these issues. 

The pitfalls in 1:he testing procedures t;lat h2ve beer. Employed quit.;; natu,"l1y 

vary with the study and the specific procecurcs employed. He point out only sc!~e 

of the more cc;;;:;;;:;n and perhaps more important ones. 

(1) Tile measure of foreign aid has almos;; invariably been the cun"ent ac-

count deficit, which. of course, is much broader and more inclusive than simplyf'c-,"eign 

aid. The measure.includes as aid, therefore, decumula1:ion of international re

s'er'les, ~Tl 's()rts 'o:r 'priVate' "i'nvestnrerit and' -cdffimerci'a 1 credj't~flO\~s ma-oy of whi eh 

are dependent on the levels of imports, exports and hence on ot:1er items in the 

current account deficit. Clearly, then, studies based on measuring the effects 

of this standard measure of foreign aid imply relatively little about foreign 

aid per se, especially since official foreign aid flol1s ·usually finance only a 

small proportion of the current account deficits of LDCs, and since official 

foreign aid flows may finance quite different kinds of activities and expenditures 

than other items in the capital accounts. (Nate, however, the empirical study of 

Papanek (1973) which separates foreign aid from private capital flOl'/S.) 

('2) Even the way in which the current account deficit is measured is defi

cient and 1 ikely to impose biases on the estimates of the effects of foreign 

savings on domestic savings. Fqr example, as Corbo and Askari (1977) note, the 

current account deficit is generally measured in constant.prices and limited to 

the difference between imports. (r.\) and exports (X). For LOCs, where net factor 

income flo;'ls (NFY) are of consiGerable importcnce in the overall current account 

4 ba lance (generally being 1 arge and negative), and where current transfers and 

,.I11m'C j!::p.o:r-:wn,~ly >,t~~e <{.enrrS of-~tcl1,de .(meusu.'~Gd ,':;y Gh~nge.s .in the prices of expor;:s 

relu~ive to those of ilI!po!"ts) ar'e both volatile af~d subject to si~ni ficant tl't:~r.:_b~ 
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priccs 
'

'''-_11 . ~. ~ b~ d c:..rrre:-:t clCC;C'Jnt (~.' ri::::-I.. 

~nd [,cnc~.: of for:::ign d~,~_ 

rl:;nt (J; --8!;S foreign siJvings (Sr:)~ has the L!nfcrt~nate effect of makir.g the de-
l 

~_t, pendent '/(1r'iat.le in ary t'egres~ion of Sd on SF subject to the sam2 measurement 

err0,: as SF' ;'loreover, a distinct nesative bias is introduced into the resulting 

estimates by virtue. of the fact that any over-estimate of SF \'Iill bring abcut an 

underesti~ate of Sd' and vice versa. Since for reaso~s given in (2), the utilized 

measure of SF' H-X, is a rather poor measure of the actual current account deficH, 

P H - P X - P "FyNFY - TR, one cannot help but suspect that thi s negative bi as 
ii1 .X 11 

could be quite strong, shedding considerable- doubt on the conclusi-on drawn from 

such studies that SF reduces Sd' 

(il) As mentioned above, most of the empirical studies have not attempted to 

distinguish savings-constrained r.ountries from tl"ade-constrained countries as the 

t~'IO-gap literature suggests is essentii).l in order to avoid specification error, 

but rather hilve applied the same regression model to all countries. T:lose Y'e-

lative1y fe;1 studies that have attempted to do so can be criticized either (a) 

for the generally arbitrary manner in which the authors of such studies have made 

,thJ'!i r .di s,ti n<:.ti.on,s <.b.~Jw~.en . .;t.rAd!'! •• ~q!ls.:tr.il jD.~d _a11d .~ii.vi ngs-:~Jl.nS tra,ined c.ountri es 

(as in the Chenery studies), or (b) the effect that their classification proce

dures may have on the test outcomes (as in Heisskopfs procedure) . 

. (5) ~evera1 difficulties arise because of the disequilibrium character of 

the b'lO-gap moc!els. First, in order to 11rite inequalities like those in Heiskopf's 

formulation, i.e., (8), (9) and (10), as equations, additional (slack) variab1(!s 

would need to be added but thereby adding additional endogenous variables to the 

system alld illdl,;ng it underdc termi ned rather" than overdetermined. Seco:;d, empiri-

colly the problem of dif~enmces beh!~en ex ante and ex post valu~s of v.ariables 

like domestic sdvings requit"'es morc sophisticated e~timation pr~occdures, utili,z'j:1Q 

. , 
I 

i 

http:virtue.of


ant! Quandt (1973), Kcjt~jidr. (197~~). 

q everly s1i;""plified~ per'haps even nilive. Llr:d~1U'S specifications: FOr" CXu';;p1e, 

of po!:ential savings and imports as linear" functions of the level of in~ome alor.e 

as in eq';atiai1s (1) and (2) above, have generally been found to be of rathu poor 

explanatory pOI'Jer and to ignore many influences chat could be considered ;:a be i,~-

portant in this context such as interest rates, prices, the .different functic~ai 

sources of income, demographic infl uences, the components of fi nul demand, and the 

distinction between transitory and permaned income. 

(6) i40st empirical stud.ies. a}1d especially the more sophisticated ones of 

Landau and 11eisskopf, have been overly static ruling out any dY'1al11ic effects of 

SF 011 I, Y and Sa that take pl ace from one peri od to the next. Even worse, many 

of these studies treat variables like I and Y as,exogenous to the [;~odel thereby 
- .. -- -

l'uling out ev~n any short-run impacts Of SF orr'Sci anct-Y';---- ---, , -

On top of these criticisms that apply to the empi!"ical studies ~ased on ;:he 

two-gap models', are shortcomings of the two-ga'p models themselves. Since th2se 

deficiencies have been widely discussed in the literature [e.g., in Corbo and {Iskari 

(1977), Findlay (1971), YoJ.I~poulos and Nug,ent (1976)], ~Ie mention here only a 

few of them and very briefly at that. The primary limitation is that the models 

are overly static, excessively aggregated and macroeconomic in charactei', pay in-

sufficient attention to supply considerations and to prices including relative 

pri ces. Further, by 1 imi ti ng attention to only two gaps, capi ta 1 and fore; gn ex

change, they ignore other major constriants on development. Finally, in the con

text of the policy applications of such models', the fact that many existing mo rlels 

of the tl'lO-gap variety, especiall}' the larger and more 'detailed ones, e.g., Vanek 

(l9(;'7,) , tl',eat 'foreign ,~d'li'ngs ,as "endogenows ):.1.t.her than .~xo,gcnous makes ,it in;jlo,;siblc 

to cxplet'e Ihe ef7Pcts of for~i0n uicJ Oll the r'est of the system. 

._., I J 
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and to thE':ir possi~le 1f"!terr:=i<1tions Jnd to a variety of relevant pclicy issl..cs. 

Existing empiricll studies of the effects of foreign aid based on these models 

are, hm'/ever, subject to grave shortcomings) =:;~ to severe biases, making th2 ccn-

elusions derivEd from such studies of very dubious value. 

It is OUl' expectation and hope that the r:lodels dev(;loped in this system 

have the potential. for overcoming many of the shortcomings citGd above, The 

'''''Yel'i'ub'fl'tty "6T':the- "-conclus'i'O'ns -der'iveo -·trrn,"hol'iaVer, aepend -rather 'heav'fiy . . 

1 \" 
'l'~ 

on the validity of the assumptions made· by the user, the realism of the para- /' 

meter values inputed, etc. 

\·Ihile other GEH and LP models have been developed in the liter;rtUl"e, nor-e 

offer the degree of flexibilitJi and the capabil ity of focussing on foreign-aid 

related issues to the extent that those provided here do. Indeed, many of the 

other models have treated SF as endogenous rather than exogenous. 

The various means whereby different kinds of foreign aid packages and Gifferent 

country characteristics can be incorporated into the LP and especially the GEN 

"mode'ls devel'oped'here have already been detailed at the relevant places in the 

text. 
I 

In order to test for the likely effects of varying levels of foreion aid 

and' the robustness of such effects on different ~acroeconomic ~ssumptio~s, 
parameter va~ues, a~d price adjUstm~nt meChani~ms Vie have detloped a detailed 

set of expenments 1n the context or the Egyptlan Pl'otctype Ithat we deem 

·desii"able. The detailed set of experir.:ents and results ~Ii!'{, respect to the ~ 

~gyp ttC:ri~·.pl;O. t9,~'y'pc'lJ:an ... be .. ,s.uppJ,ied upon ·t"'equesi:. 

i 
I 

/ 

I, 
\ 
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but 

s:- set up by 10~~ 
r 

3. SF set dO\m by 1 O;~ e SF set up· by 10% 

J:;l 
tied to various realistic conditions 

investment of specific kinds.' 

of extra govei'nJTlQr,t canslll'1p~io" ar.d 

~Je suggest that each of these· foreign aid alternatives be ,,-ppTied to a host 

of al ternativ.e assilmptions, about. consumption functtons, val"ious degrees of bas ir. 

needs ori entation, exchange rate and interest rate fl exi bil ity, the degl'ee to 

vthid the aggre9ate price level is free to adjust, the variability in lCibor 

supplies and their susceptibility to variations in relative ~Iage rates, income-

leisure choices, etc. All these alternatives apply to the static singlE. period 

model. He also suggest a series of experiments for dynamic multiperiod silnlllatj,)ns. 

_._ .. ___ i 
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1). specify ~he n:odel a~d Cl"eat:e the: G!"~ginal cata~ank. 

2) calibrate toe model by altering values in the databank (inc1udin<; 

paraU'eter values) until the model converges to base-ye:lr val:'12s 

for til" t!lI\logenous vari ab 1 es 

3) cO:1duct simula1:ion experiments \'lith the calibrated medel via the 

alteration 'or exogenous variable values in the databank. Optional-

1y, if intertemporal simulations are conducted, the user must alter 

'valu'es 'in the da-taiiank ·to rerl'e'ct the' passage of 'time. 

1 "r
, .- 'j 

The corr,nands to perform these tasks and thei r associ ated documenta ti on al'e 

available at the user's terminal. 

, To begin a termina1 session, follo~1 the computer installation ;ogcn proce-

" aur'ei;' for T.S.O: and enter "EXEC l·lODELLER". Then enter the command "COi·iMAtlDS". 

II 
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--' YOllr install:ltion's accountinq proqrans H'P.!:':;? cun .. 

Susie com~onents: 

Function: ad'l or I:!odi.~v nata in a databank -
Subcommanrls: 

i'or help: enter nocq:!:!!:'!' .!!1PUT, 01:' a question mark ,",h~n the inpu·t 

HODEr. PROGn:":1 

;,>unction: obtain datascries fcom an existinq datab~nkr 3. pply 

either qeneral equilibrium. or linear proq.ramminq esJ..j jii1?t~j .. gn to it l' 

and optiolla~l Y recor1 the exi!1tlnQ 

.... da-t.~~~.!1.,f.k .~.o~J: in., :,£:Q 9.~.~)t;aba.u.~k., 
rn7ocation: MODEL command 

Sllbcoi:~a n::ls 

before t he model hcqins: CA T .. IBR.I\.TE, STEP, TEST, DISPLlt Y # CO:'E1E!j7. 

:.hile tb.e mod.el is rnnniner, if step option was salecten: YES, _ 'W, 

STZPOFF .. GDP .. 

51'0'2. :JIS?l.,\Y .. Sl'i'1', SrtOdlI .. T .. , STEPON. 

,~" :;,:;t 
.; .\ ........ 



II 

.... ' "', -J 
•• t !~ 

zt:ar-cs :-~lni1inr: .. 

,unction.: solectively p~int the contents of ~ datahank at tho 

In'loca :ion: R1:'[IOR'! cO!n::land 

TI7L;!., 

70r help: e~;:ar DOCU:'!.:!NT. REPORT r or a question na'C'k after the 

r;:lport proqra;;) st'lrts. 

U?DATE P!lOGRAl1 

Function: interactive].y alter some e:{oqenOtlS 'l'iriables in da;:a!::ank 

to reflect the ,~ssaqe of ti~e. 

Invocation: (JPDll.TE cornman':'. 

For help: enter DOCU!lENT UPDAT=:, or a question mark aiter 1:!t'l 

u pca te p coq I:a m s ta rts. 

To run a simulation ~ith this economy-wide nodollinq p~c~a~e 

10U shon "!.d. emus t?) 

and, pceuetermin·:u variG. L1 es .. ':hose 



a~rl a:!..l 

as W'G diu. 

ce U' i:lod.el via the ~~OD:t cOl'!manfi. There is q way to 

b~nch~c~k databank uhich is much less time-ca~su~inq fo~ 10U4 

F 0110. the sa ste ps: 

1) enter o.:OIl.St to qat into the ~ODZL c.omman<l. This con~and will 

n9t 'ha-ve an existinq !aorlel. (If this is because VO'l 

missp<?ll.ad the cQnntL''{ name, press the break or att~!. !(e7.) .• , 
2) S~ecif7' t:,e modeL ~~spond to the l~ODEL cOMmand's (111estions 

c.~ Oll t: fact 0 1:' s cf production and sectors of output._ Fo!: 

pI:'eoaration, enter DOCUJZ!lT ~-!ODEL_ 

. ..1 1, t this time yoU s!1.ould have a \lell.-fo.rl:1ulatec. concept of t~.e 

model (econo!llY) that VOlI .ant to si~ulate_ For.e~ample_ yoU should 

know which sectors of the econo~v are able to ioport cOG~odities 

a ~steak, pr:-ess the hreak or attn key and start O'ler .it!1- step one 

above. ) 

3) When the ~QDEI command asks ~~ feu iiant a list of the reqtlir€0. 

datasecies na~es, enter YES. 

You ~ill qet an astonishinq a!not:nt of r~quiI:ed na::les. 

thc~r it tur~s out# arc par~m0tcr~: various ciusticitir)s 

!~ ) 

http:4de-te~ne.3-.if
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, 
<. 

still not found i~ rour d~lta~ack4 ~he MODZL cO::lL'lan·:l ·..;i11 th(::1 

stoP .. 

n} The list of req'uir~~1 da+:rts~ries !lot fou:ld {step 5) toqGther :Jith 

the t:equiJ:'~!=t nunber 0= obser.v-:t.tions (f-:oc step "3) will tell 'lOU the 

a~taseri9S that vou mu~t supply ana thR~r lenqth. 

wo~ksheet ~ith s~uces for the required exoqenousand pr~ieteL~ined 

vnrLlbles. :rake sure that vou have se1J~ral sheets of Prt~er," 

81 Put values fo~ these ~atasecies into your databank with t~e 

IliPUT cO~":1and. For P L -; parution". enter t~c cocmanCi DOCl) N"E~Jc I:i?rrT. 

9) Request add~tional options ST~~09. 

T::::S1' and C;\LIBR ATE. ~epeat steps (81 and (9) un til no (ta t.as:a cies 

are "NOT FOU!fO U • 

10) Cali bra te '{our medel. POl:' preparation entec !)OCt1~'SN-: 'S~~rC1"!. 
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3ach record is cO!li:csed 0= a varyinq n:x~ be= of card. i!"HtCTes. 

recor(i has at least t"'JO carrI imaqe.s .. The first aIle (he:!J.Qar) 

ntI~.lher of data cbservations and counters fot:' the number of othel:' 

type~ of card i~aQes t~~t a=e in the rcccru. The second card i~aqe 

co~~~ijS infor~aticn on dates: date add~d and cate las~ chanqen., as' 

uell as other counters. The second and subsequent cari i~3ces ~LO 

in n var7i~q lenqtb character strinq two thoasand four hundced and 

eic:hty bvtes lonq. Thus, a rec:)rd with no information ot':'-.sr t~3..r.. 

na",>: ,/Ou11 have a record 1enqth of 162: tliO cara imaqes plus t "0 

bvtcs for the dope vector 1escribillQ the varvinq 1enqth strinq. 

coronant card imaqes and twenty data card i:naqes. The max:imum 

record 1enqth then becomes 2562, qOO for titles, qOO foe cOhl~a~ts, 

1600 Eor data 7alues, 80 for the header. 80 for first (only) 1at~s, 

and 2 fo~ the dc~e vector. 

Plc~s~ see the inpu~ proqram listinq and.~ecbec S~RGC~ of aatns~t 

IiiCI.:rj;'; .. C:i?L :~t:' morn details. Er:ter 

, [ 
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; 

and ~f hat fOr:'!l.:1 t doser i:vE)s 

it, ar~ transPft=ent to the user. 

T!1.e l!s~r need onl v }:no';l tae natle of the record, whic~l can be found 

fror.I the inve:ltc'C", or tnrouqh trial a.nd erJ:oJ:_ 1:::'9 folloYinq 

paraqrap:r is NOT rl!pr.E~1::;NT~D in th.is version. 

~he recora is essentially card i~aqes. Each card imaqe nas ten 

Col'lr.:ns 

oue tht"u sil: are a unique name. co:npress~d fron t!1e I:eal na:ne', !lhlcn 

is fOI:tv positions lonq. Columns seven thI:U t.elve are a sequence 

nUPDer, with seqUE'!lCe numbet"s for the data section startinq at 1000. 

If sequence numbeI:s belo!! 1000 are extracted and what is left is 

proqra3s such as SAS or SPSS, TSP/ESP, SPEAKEZ/FEDEAS't. A proara!!l. 

is p!:oviiled (TSO VSAi,) IIhich does this. llll recotcls,. that is to sw.y 

card i~aqes, can be edited usinq T.S.p. edit if required. Enter:inq 

the command MOV! invokes the TSOVSAM ut~lity proqram to copy the 

databank to an u~nu~bered T.S40. control dataset~ Con~and MCVR ca~ 

also ra~urn the perhaps edited databank to an inlcxcd fil~_ 

21 T~e t1SCr nG~d not know abo~lt Qed-of-valune or eftd-of-extc~~ 
. . 
". 
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i::!P? .. Gts 0;: pol.!..c·, J.nc.:. othet" c:t~nqGs, it shou11 C2 calir.t".:.t~-1 

so as t:J; sinulflte the past co;:rec-:ly. In ctheI: \Ioras-=, the 

~o'lel :lust be caoable of cO!l7er:-qinQ to i~s base year val'les 

model's ~lrl.!:ious ~ehavioral rclationsh.ips until an accepta!Jle 

achisvefl. 

t h~ model tlseC", since consumption =unctions, production 

f~~ctions and elasticities will have ~o be re-estimateG an1 

tested. Suqqestions as to ho~ to proceed vill be incluaed In 

tliis quL;.e as users qet experience nith the mcdel. The 

built-in diaqnostics wil2. also help in identifl'inq a suspect 

celationsnip or cOefficient. 

L? ::lode has unique features "hich can cause addit ion.'11 

Drobleos. For exarple, upper or lower bounds mal' be requiren 

if soluti:>n variable values are implausible. These should 

be set separatelv and individually to be able to separate 

the eire=tion ana ~aqnitude of the e££ect on the other 

solution 'lalll!?s. 



DnTl8l~K co~oand to chanqe the na~e of your current ~~tabi!~t~ 

~"ina11'{. ent-e:- the O?DATE co-cmand and respond to its qucsti:.::ns. 

.,.. ~"' . .~-

I 
I , 
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-,'. : . .: 

-'::'.::" : 

HOOKUP if E::::;C .!ODELI.ER hrIS alcead~t been entered slace th~~ last 

the i::stallation accountinq pZOqrllrl.S l;U:l~~ ru~. 

EXEC ~·lODEI.I.l!R is a utili-tv co;,;>o~ent ~hi~h ~ill: 

1) allocata file SYSPcoc to LIn.CLrS~, which cc~tains t~~ 

2) cr~ate MODEr.. ~E:1P. C~!TL.- to later contai~ cou!'.!tr,· a:lu datal:an~: 

version level, and initializ~ it as eottv. 

Busic componen~s: 

?unction: add or modify data in the cu:::-rent da·tabank 

Invocation: I!!;::1JT command, a clist !ihleh viII: 

11 put the ccuntry and datab~nk version level in HODEL.TEap.cc;TL 

if "l't lias enptv. 

2J create a databank if none existed, via clist CREATE. 

J) call the input proqram. 

4) free files. 

$11 hcocraa.nds: add, chanqe(or replace), uelete# list_ inventory, 

enter DOCGt'l"ENT Il!PUT, or a It?" .;;hile the input Pt"oqram is 

. " rnn!linq • 
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11 

ii 

?, 
--I if the 

a:ld 

. . ~ ... -, 

r..ar:e is create n.nd 

COl!:1 try .. !l AcES. C!TTt "'Iiith econcmic 

specificati:::!l infocl:ation qiven via clist !IZSt'!OD_ 

contains oVBrridi~q dataser£es' names to b.:,. used in a pttrticular 

T.e -ta.l run .. 

5) option.s, such as ~hich sinul:.;.tion 

tcchni.que· to us.;, whether ot" not to calib.t:at~, anti t.rha'j; level of 

modellinq-tine displays to usc. 

6) invoke the model proqram. 

71 £=ee files. 

Subco!llmands: 

CO£lment_ 

while model is runninq, i= st~p option was selected: yes, no, step 

. off .. 

whila the model is runninq, after ATTN or BP.EhK key is ~ress~~: 

stop, display, :;ave, step on. 

after: model finishes: c1ispla v, suvo .. 

fonter DJCU~~E~IT rrOJ3r.. or a ? 

http:o'm"nies.a0
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~ v_ 

put t:_~ ccunt!:., and riat"'lhan:c ·fe~.sion level i!~ iiOD'S!.e>TE!!:? .. ca':L 

" -J invoko the report proqran4. 

3) free files. 

Subco!:l::!ands - all, endoqenolls, predetermi~ed, exoqenous, s3ctor, 

.v.aI;i a.lJ~.<S ,7. ar.ia.:-:..l e5., , - -..I.~;:cs~ze, 

pa~elenqth .. pattern .. 11sepatter~ .. listpB-t:tern.. title,. tab1.ehead.:1r, 

enter ~OCUMsrrT REPO~~~ or a ? after the rePort proqr~~ 

sta!:ts. 

Fu·r:ction: intsractively alter sooe exoqenous variables in the 

current -databank to reflect the passaqe of time. 

11 put the country and databank version level in I!OD~L.'l'''HP.C!rrL 

if it was empty. 

21 invoke the update proqram. 

3) free files. 

Su bco::102.·nds - none 

Help: ··er.ter DOCUHE::r tJPD!iTE iI 

starts. 

/ 

/ 
or a ? after/the update pcoqram 

I 

I 

I 
1 

! 
I 
! 

I \~tt 
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roc a 

If~.\1'lL;;;t!!f:!I cOr:1!:an:1 can alt::1r the ~a.:.:e 

the 'i'l':a3et (List tJ~e 

LIE.C:'!ST fat:. the full test of these clist5). 

··r:-ite 01:' 

mani~ulate datatanks: 

c5.ffcrent databank versic~·. name16 then copies t.l:.-a curren"':. c.ataban:c 

i:lto it .. and resets th.e name of' t!le data.!la!.l;~ beinq used .. 

!~OVEDATA allocates a caI:ci imaqe dataset and copi~s the Ct.lrL'8at 

databank in to refornattinq the \"SlI.tI dutasets into card inaqes. 

IilITnL reads the current databank and alters it. Ent er n DOCU :·rElfT 

INI'1IAL" to see which dataseries this command creates or cr.ilTICes. 

aatabank; otherllise the parameter:- values that YOU have set may be 

reset to default- values. 

tiOR::r..rs~ a ~d S~ATS commands do not chanqe the values in anv 

da taser ies. 

\ 
I 
J 

I 
! 
r 
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/ 
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c, 
spp.clfiC!d \;ith the MODEL comoand before th~ rlt:ltn.bank 

How~ver# yeu ~ay create the datahan% beforehand if yO"l ~ish 

to. 

rhe I!<i'G-:: cornman,1 has ilmonq its subcoi1!mands: end, ad<i, chanqe, da1.8ce. 

list a~d inv~ntor', ... Qhen YOU become con£used, ente-c a qnestion i:'ark _ 

a tten tion ke'/" the input cOil:nana. will respond rtnothinq sa ved fo:c this 

You may then en~er anotheJ: record. T!la subcom:nan-l -::0 leave 

J the input command is Hena It .. 

-- - -- -------;,- ._---

rhe input proqraw is an interact.iv~ proqrarn which qathers in=or~aticn 

from vour ter2inal and stores it in a consistent format. You e~te:c 

com tta nus, options and data. The proqram internrets the comman1s an~ 

s-tores the data for future use bv the modellinq proqram, bv the repol:t 

"r'itinq proqram and by the upllate proqram. 

Every record has _several areas .. hich cay' or may not he usen in 

different cases. For eA~Ulple, the data area can contain up to O:le 

hundre<l numbers but need not have any •. h nata series has one requir:ed / 

field: name. Yeu should fill as uan-v fields as possible 

dOCU:.1Bn ta t ion .. 

. -

f 
- I 



n::..; ," .!. 

'l'Y?: - tl ch::::::-ac-;:er stcinq np to ten chD.!:'acters lonq· 

us~a. to re:::1.nfl YOll i-lh.u.t this data series iS I 

suc~ as !OTA!:!.E or T!~ESER-rE:S .. 

TITL3 - a character st~inq UP to seventy characters lonq. 

COflliE:IT' a character strinq UP to sE'venty characters lonq. 

Both title a~d ccmment areas can contain u~ to ~ive separate 

strinqs. Each strinq is referenced uniquel7 by apDendinq ~ts 

!lU!I'.ber .. Implicitly. title oc co~ment as the nane of a tteld ~ef.er 

to title1 and tc co~ment1, i~e_~ the first title an1 the ficst 

coc::!e:lt. Title2 is the nar::e of the second title field, com~~ent!: is 

t!l.e nawe of the fourth comm>?nt field. 

Individual locations within the data area are named by their offse~ 

and by the year in the case of time series data. Trte offset or 

year is followed immediately by a colon to identify it as beir.q 

di=ferent from the data valuer which follow. For example, 1: 1 2 3 

4 5 will place t"he values 0 e throuqn five as variable values o;:e 

throuq!l :ive. hs another: example, 1965: 100 200 300 

1966 anJ 1967 with 100, 200 and :X) 

I 
I 
I 
I 

< 

i 
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" 

, .. :. 
v 'r ~: cr''''' ... .1 .. ,. ~ 

u.ark. an e:{istinq data record as beinq de"!.eted .. 

type or print all or parts of an existinq Jata recora~ 

VErrI~! -. shou any cnanqes nade. T~is will occur unless ch~nqe~. 

llO'lEen'''[ - cease d'isplavinq chanqes made. 

Options for LIST and I~iVElrTORY commahds: 

~LL - p~int aLL pa~ts of the record. ALL is t.he sane as 1:: sludinq 

the ootions ':I!Lr, CO:l.:1EUTS and DATA toqether •. ~b.is t'i'.!.ll 3.1so 

TITLZS -. print all of ti:e five optional title fields. 

CO!!!1RUTS - print all of the five optional comment fielns. 

DATA - Pt"in"; all of the d.ata field. 

.. _._----_._------

http:istings.to
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i:.n.!'i. I:! 

LIST 

options 

Note that: 

options 

. • 

: 

; 

; 

The ve;:tical bars above a;:e not included as part of the cOfJIBn,l. 

III statecents end with a semicolon. 

All consands oust beqin on a ne~ line. 

An asterisk ::"n the name field- re fers to' the pre~lions n.am e .. 

If t~c contents entered contains embedded blanks then 

j,t must be delimited by double quotes. (II) 

i DPut coccand • 



• , 

" 

th8 ~100~L. COi1:'!1U1D will. ask 'rou questi.ons to es~ablish t!v~ e~ono!'lic 

charr:.ct::ristics of. th8 :Jodel to be solve:l .. 

ne" 00181 is CJ;e.'i ted. See th~ UseC's ~1a.nu3.1. Ouestions a~e az~eQ ~G= 

each factor of production a!l'l for each output sector. You may assilJ'~ 

any na~€ vou want to each factor and to each sector. Please assia:l 

reql1ired varia hIe name ~~hich must be in the databan!~ ael=en1s or: r..h~ 

llo~ "lOll 2.3.ve !3pecit.i.ed the :lodel. An example may clarifv this f:at!!od .. 

A. SS\1:'J,e that YOU have qiven on.e of the model the nam~ 

II nonstaplefood It_ Further', YOU have ans~ered yes to tvo of t~e ~crlel 

cO::::!IanQ-' s ques'tions rela tinq to this sector: 

differont f,,= aifferent users in the nonstaplefood sector" ana "ea:: 

domes'tic p= ices be different for aifferen t IJsers in the nonsta plefaoe 

sector". The <lLls';(ers tell the model tha tit [Just find 1) the level of 

domestic ou'tput 'for t'he sector, a variab'le it 'caTJ:s !D,:n the tax or 

SUbsiavcia!~foL the dOfJestic part of the sector, a var~able it calls 

r D, the level of imports for the sector, a variable it calls ~r·! .. 

and 4) tce tax or subsidy rates that apply to these imports, 

variable it calls 'Pl_ Thus, t.lhen th~ rno1el subsequent.1y runs,. it ',1[il1 

look in tha dat~bank for at least four Jata secias for the scctor~ 

called TDUGnST JI.. PLEfOO L1I' X~11!r: ~rST\ ?L EFOO D 

",... ., , ~ ... -
specify .. 

___ t \ 
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YOII a~Ol!~ ccnditio~s rel~ti~~ 'Co ti.c indi·.:;"d;:~!.l 

You yill be as;\:ea. ~hich version 0= the uata (':t:'ich. d.1.::a:1dnk) 

This is a feature that allows yoU to use one vecs:on of th~ Ciat3. as 

inpll~ to th.e mod.el" save thr,! mode~ t"esults, and. use t:h.e sav~d !:esults 

as input to a subs~quent model run. 

(benchmark) is assiqned version number 1, so, ~hen you are first usinq 

The model command will next ask Vall if YOU ",:;ant to sa'le t!:..::: {lfx:el 

~eGtt~ts i~ a new dat~ca~k_ You anSOJCL "cs only in the caS2 - • ° or so..:. 7!.nq 

a stri;:fi" of mod.eL r:ln.s" as ahove. 

Another question fcllCl:s: "do you want to over.ciae any da.ta ni1~~~es in 

thi~ run". This featllre allows yon to alter a po!:tio!1 of tee jata 

use,1 by the model without havinq to rcspecify the model or havin:;- to 

chanqe the benchmark data series in t:!le databan{. The.ao~el will usa 

the data series yith the overridinq name instead of tne data series 

\lith the overriduoen name. 1\os an exa!'lple I °suppose th-at you ;ran t to 

test the illPact of several different levels of subsidies on iI:1ported 

staple foodstu,ffs. Assume that you have specified the sector. with the 

name nst~ple~boff~r and 
I 

have allowed fOL imports and ta~es{subsirlies}. 

rhe benCh~a;r- d~ta series oE interest 

tar.es on in,ports of staple :'oodstuffs. 

is then called ":''1STA ?LE?COO, 

Rath€I: than usi nq the i !1U!lt 

'{Oll :1a\" new data series to the aatah·l.:~k ~ 

etc, ° 

! , 
I 
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~ote: I~ titrUllq~ errcr you over~ide the sa3e d~ta series m0ce th~n 

The ne:.:t cTn~s+:ion the model C0r:1:1an 1. asks YOU is w!1e-f:her c= not v-:a'.1 

\filnt d list of all th~ required ,lata series na:nes .. 

Lastlv, -~h8 ~odel co~mand as%s VOU t'{hetheI:' VOU vnnt aCtlerS- 1 

1J p to this poi ntf' p1:essinq th.e break key will put you hac};: in 2:-:?~~Y 

!:lode?s tr.otlqh 'lOll had not "!ntered the [;\oo.el cO;"J!!land. Beyond this 

poi~t, t.lhen the r:odel m::oqrn!ll is actuallY invol:e.d, pI:essinq ~he b~cak 

(;'hen YOU press the break tev 7- tl,e prnr:r:tn 

halts in the middle cf a solution. 7he proqram lIill tell VO'1 where it 

stoPP9d. Ynu nOli have theea options: stop,. -displatr and save. These 

may be usen in anv combination. STOP t~rminates the model run. 

DISPLAY tvpes current debuqqinq infor~ation at vour teroinal. 

w'::-:i:tes 'all curren t [a-ta -values, 

'rOU interrupted the proqra!ll, into the databank. You may then use 

either the input camrnand 4 perhaps with the inventory Subcofl~ana, or 

the-report co~~and to view the results. 



, ---_. 

stop 'Jh:ltcV'er it is i10iaq and tY'(!K!Ct eithe:: anct~~eL s11;'co~:tn.nd 0;'-

t:'epart c:)::t~a!l1 e:{pects next.. 

~lhen YOU ask fo;: a re;lort (usinq the Sll::'co!l:n'l.nris 1 ~stGL~ in the 

cateqories !lelov)" the report pL'oqram will assemble the data set:'ies, 

actuall'f tvpe the ;:epoI:t. 

In tr:.e l=3.tter case tl:e repcct procc:am IS ontpt:.-;:;' will be p:r:i!ltel! at ~lOllC 

installation's line pcinter ~=ter vou leave th€ repoct Go~o~n~. 

':'h<". REPORT pI:oqra:a's subco:l!!llands are (bv cateqorv): 

t} Selection of uhich data se~ies to ~epQrt: 

ALL: 

PREDETE;JMnr ED: 

EXOGE1IOU5; 

SECI):'On sectornam€'{s} ; 

SECTOR~ scctorn~~ber{s}; 

FA C': o:t factocna:ne (5) ; 

PAC70J~' Eactornu~ber(s): 
",., 

V~R!ABLE narne(s): 



'. 

1 
--l! 

-:. ! 

r!uc:bars .. 

~ote: Soce combin~ticns can rennlt i~ a null set. 

b} szttillq linesize and paqelGnqth:: 

nnn; 

~na; 

rt ca-y happen. that the· report tabl", t!>.a't you are raquestinq may' extend 

ba:,"oud -the rna:rimum li~elcnqth of your -term ina 1 .. ~his ne~ns that the 

line <If d~ ta .. as it is bcinq t vped I t~i.l1. lI~ra p ar.ound H. '(Oll ;nay 

specify a linelenq t!~ larqe.r thctn vour terminal f s_ . In this case, th~ 

first. (lefthandsiile), portion of t!:.e table "ill be printed follo.ei 

subsequeutly bv the rest of the table. To see the complete t~ble vou 

oust separate the ~aper ani place the pieces side by side. 

If you do not alter the linelenqth the linelenqth will be 132 

The PAGELEllGTE parameter is initially set at 999 (nnn=999) lines. Tou 

may reset the paqelenqth to a smaller. value, such as 50 or 60 lines, 

if YOU wan t to. 
! 

c) Pattern feature: / 
naae "con ten ts'~ ~ j 

I 
pa t te rn:lui'.l e ont io :tul a'.l a Lt :'0 n al.'{! a t ilspri P.S: 

i 
I 

I 

I 

: I 
: i 
I I 
I, 
. ! 

. ; 
! 
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subcO~t~a!lds t ha t- IOU hu. ve P'C'Qviousl V <=h0!10n and q!'\,,"'1:l a nap-\? to 

\Ii tIt the ?~TTBEN Su~co~Qana •. YOll can ajd to the contents c~ 

ihfornation after tho 

pattel:"nna::!.e a:nd b-a-:org the se1l1!.colon. 

LrST?ATT:::?1fS will type all currently existinq pattarn nanes a!!Q 

~;otc 1: 'rhe ;'contentsn of the patt£?cr:. ;]lust be enclosed bv quot:t tion 

iCa!:'ks trt} _ 

Note 2: If yoU create a pattern wit!! the s<;!lle name as i\ previolls 

pattern only the nest recent pattern ~ill exist. 

note 3:- ~attern nn~~s should be 1.ess than focty c!1arat.: t~1:S loner ar..,:i 

contain no emoe,ldei blanks. 

ifote ~: Patterns are not associated with a particular country 

!lloi!el. ~~e same pattern is available even tI~ouqh vou are usinq t:18 

"'repor,t 'com~ .. a'nd 'cn a 'cou,u'try <mm'ie"l 'oth'e'I:" 'cha'n ·tlre one 'faT .hi:clt the 

pattern >las created. 

d) Aadinq your comments to the report: 

TITLE ncon:mentu : 

PAGEiI3A~ZR 11co~aentlf: 

p.n.c~ of to ir.:cl'lde your CO!lnants on 

/7f! 

http:LISTPATTE?.rS


. . . 
DA:01.n:1'!".7, 

1'lot~: Th~ co~r:ent nust be ~nclcse;l in quctation i::at:l:s .. 

~o each ~ariacle: 

UUM8ERS; 

.0£ .It\!!]:;a:cs ~!hic,h .YOll CC'I .. il lIse to 

refer to sectors, factors and ~.rariables ratl:et" than usincr their 

. aames. 

/ 

I 
I 

1111. 

,
! ' 
" , , 

q 
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1} One of t3.e g:caelli:tq proqi:ait5 :in-ds i1: can:!ot con!:::nne 

a~ticn in this case is to: 

a) di\;:tp the current sta t1.l= of a":"'::" variahles to a disk 

da tasct fot: d,"htlqqinq purposes. 

proqram;;', 

c) stop the pco,:n:am and return to T.5.0. RF,1\,DY mode to 
" 

await next moilellinq co;;\:nann. ' 

It !!laY be that th.e proqranr can!lot clos~ t!:e ailtn.b:!nk~ 

successfully. You will fin,a out "hen the ne:{t'rnodellil'.q 

coomand atte::lj}ts to USB the "dal'laqec." data-ba!lks. You 

\/ill 'Tet a!l ecr:or l'lessaqe statir:q ",1ataset not properly 

closed". 

2) The_command list (CLIST) which sets up the environment 

for one of the modellinq p::oqratls is abnormallv 

interr:upted. This can, in some cases, occur after vou 

have depresse'l the AEEAK oc ATTN key on the terminal. 

Usuallv it happens' du!:inq a pa-ttc!:."n of events unforsef:n 

by the p::oqranmer (Chuck Hillianc. 213-741-8548) • 

. ' 
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be 
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in .s... ..... ., -

cirr;u:ts!:ances ;)n·i ~.zhenevcI:' ur:.expL:.ined actio~.s OC:::;ll~. 

'l'!1e c:)!:t~a~a trl.2S to close ann I:91case data.t:an.r:s that 

!lote ~h?.t these are sone situations iu .3ich the only 'lay 

to SUCCGsstul~y recover trom an error is to LOG0F?, 

therebY makinq sure that datasets and databanks are 

te lea sec. __ 

Try the EP!10R con!llan<~ nOll._ It can't hurt your aataban~s 

or anythinq else._ and you ;rill see ho~ it \lorks. 
- --- ...... -'-.- ... -.----
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.\5 most of. 

are set to 

, ,-
~ -, 

-., I'''' .' .. ~ 
4 ._ • ~ '-.' :. 

the para~eters are elasticities T ~ost 

uni tV .. Th.a use of th.is cou: sa nd is 

is C!:'2='! t~:.:. 

eft he de ~a u:t va lues 

recnmmend3d for a n~~ 

in enterinq the ('equiretl par-amete::: da tas~ries I values wi -t:~ the I:;.!?!J'!' 

cOillt:iand. There is ona ca,,.~at: t!le- c.efault values cay not be t.h-::· 

lfillues V()!,l. want. You ShO·llf! lIse t!:tis Il1I'!'I:~r. conmand imtledi~telv 

after t he- new d.a t 3.bank is ct:'ea ted. ':hen, if the databank has 

incorrect valu~s placed in it with this cOfllJa.nd, VOU ca~ use the 

DELE~3 cORmund to qet rid of tha databan~ and start over. 

!leT!:: If you intecrupt the I!;ITIAL co:;t::land \/itl.t the A':''l':: or break key 

the databa uk maybe partiall'{' initialized. That is, not all parameter 

. NOTE: If you r current databank already has values for the parameter 

dataseries, these values will be overYJ:itten a~d possibly cbanqe~ by 

the IilI:'.Tl,I. Jo!:1ma !ld. 

I , 
I 

, 

- j 

http:tho'tTT.Lc
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requir'ed exogenous 

vari::.lbles on accor.l;;i:inied ~y spaces for the required dat~series 

values. You c:ay then fill in the space and use the \'/orkslieet ',Jhen yo!~ 

ente~ da~aseries values into your bcginnitlg (bench~ark) datQba~k ~itn 

tlle IIJPUT com!lland. 

Use of the HORKLISi co~mand is recommended, in that firstly it 

the dat~ values in the correct place whe~ you use the IiIPUT 

The work~heet, however, may take a while to type, and if 

your model has many sectors or factors you may hav~ to use so~e cue 

acd paste techniques (on a college, not graduate; level, to put ie 

tosetiH'!r. 
-

If you stop the WORKLIST command while it is typing by pressing 

the ATrN or break key no harm will be done. But, if you enter the 

WORKLIST command again, it will start from the beginning, not from 

,wher'e you, stopped it 'bef'o'r'e. 

The WORKLIST command has only one subcommand, LIllESIZE. Tll:-: 

linesize of your termin'al determines how many pa-:;es, if any, th~ 

worksheet will span across. If you do not enter a neH linE:size ~·:n~;j 

the WOfiKLIST commDn~ asks you ta, a linesize of 132 charac~ers is 

assumed. 

NCTE: Ii ffi2Y be that not all required exoGenous and pr~detcr:ain~~ 

d<"~':.~~::;-3rics 3re prGscnt on the t:orksheet. Th2 pre.scnc~ or' o~~senq:e o!' ;:, 

(\ 



v!i. 

\ 

'-.. ., li ....... l· - ,~ ..... :. -.. ~ 

I 
I 
. i 

I , 



----_ . ..:..._----'--._-._-.- .. - . 

, , 

oethGii o~ obtaininq t~:i5 infor~ati0~ is to 2lltec ~he 

t.IS-:':: co:t::::and 0: T.S. c., 

can ide~tifv t~9 datar.an~s bv the presence of the country n~~e. 
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-< 1:1 t>(! ~: .... _~c:.~:.!'i~ 7.:::a.t y(j~l .U:.-? Gt;,~~n:-:.::'l-t U:=;1f::T4 • 
~.: d;"l t;'t ;'':'',;. :.: 

since a qivcn .b.te .. To 'lO this, cntG~ the date ~h2~ the 

asks YOU fot' it .. ThQ cO!:l:rano. ~i.il then loc;C ::l-r:onqh 

llS€a~ and co~pare SI,:C:': ~-'_ !l.8 

U Ja te .. chanrredY fieln on ever! nataseries. 'If c?1 e da taser: ies 

ali:.~!:E.:G. on. or since the dat'2 you reqU\3st, its na~p a~d contents ~L~~ 

, ' 
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except 1~ ¥OtI have en~ercQ tll~~: 

,1 ~;~ECO?Y cocmand, 

/ , , 

2i ~~OV::!DdTA coomand, wllich can cOPV a data!)ank to .J. car·::'-l..!1t:.~e 

dataset ~~ich ffia7 late~ be resto~ed 

the n~OVSl'd1 If cption [enter DOC Ul1E~f7 

inrorma ~ion) 

~ ntsr t' ... o !:toIle ll':'nq co:nmand. LCOt!~rT RY to determine the databank 

versions \;hich cllrrentl-v exist fot:' tha country vou a!:'~ moilelli:lq. 

I, 
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curr.enc d~tabank. 
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d a i:.:t!_~;:. n k in to , .-..... '0. 

.- -''1.-' ,-" -- - ~ 

I '; 1 

Y -")u c~n use t.his to nnxe a copv of for 

'TOll ~il1 he 

l1.sea nnloss YOU chanqe t:t9 cnrrent- datahank 

¥cu cannot cooy ov~r an existinq a~tabank: an error oessa~e tlill 

appear if yOU trv. 

-/ 

/ 
/ 
/ 
I 
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C;J,Il also C!)P"rf' the seGllential ca:-u-izaqe ua tas~t into !.l c.at.aban~:.. ':he 

action ta~en depe~ds en VOllr ans~er to the com~and's qnc3tion: 

TOTSO ot' TO\"SA.,~tr 

datnset n3:ue identicated to that 0= the data bank- \fitl: th<:: e'{ceu1:ion 

that a qu~lifie.c cf ItTSQ" is added before the databank ·/ersion nace .. 

The data~an~ can then be n07ed to tapa or carr.3 usinq. th~ 

rBM I.E:!:-!OV~ ot' TZE-:m:n::n '.1tili tv proqr: an. your computet' 

installation represen tG ti ves -tOT: d.eta ils. 

A n a nSlfer of "TCVSA!1" Ifill cOP" a sequential disk uataset which 

follows the aodellinq naminq conventions to a di~ect-access file. ~he 

process is slow a~n na, take several minutes of clock tine. l1hen it 

databank. 

ffote: You will qet an error mp-ssaqe and the databank will not be novoe 

if the tar':ze!: (data5et b~inq !':loved to) a lread v exists.. En t~r tr Docrja3~I7 

rEC!p' for: an explanation. 
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dltarZlat.!.ves. Tb~ ;;:cdel USCI.' shoulj i~::t'i'e a c1.e:tr idea or 

~o~11d be 'lS~':C and of the accomDanvinq policy chanqes 't~,:tt 

:'liqht be I:cr.. r1ered or: t!:e part' or: reci?iellt CO:IntI:Y policies 

as a result of :the qrantinq of such assistance. '!r..e llot1el 

and 

to c.oscri'::e a qiven use of e:(~crna~ assistance or to inclune 

tiv? affe~ts of acco!:1panvinq polley c.!'1ancres. 

- ,.. that if m~nv para~et€rs are altered at once, the user is 

li;:elv to "=ind. it m.erE d.iffic1l1t to isola-ce 1:ne p,ffects of 

each individual para!!leter chanqe. The entry points 0:: aid 

effects and policy chanqes can be- in virtually any of the 

model's components as we have described them, the factor 

mar}::e-tsll' the produc't markets, 'pI:'od-uct demand qenerlltion ana 

factor nClland qeneration 1.Iithin periods or in the 

inteJ:' temporal u pda tinq and allocation codels between 

per iods. '£0 introduce stIch aid-use and policy experiments, 

the user must chanqe the appropriate parameters cf extecnal 

1ata rea1 by each of th~SR aJ:'c~s t~r~uqh the data aanaqe~ent 

. proqr:l:t ~.aationcr1 in u:;er- t.as:( 1 Sec-cion. XA ... Th~ !1GW data 

50~~ of .the nxtcrnll Jata nv~ilahl'J to t~~ 



· , 

- .-.f,-, .. 
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:-,. vectc::- of. 

slQula~e t~e ef~ect of a di~Eerent quantity sJPplied ~f a 

s caret: -:2.c'tCL", suc~ as skilled labor.. A vector c! fa~tor 

5':.10-::11' c:'Jnstraints llsed to ralax OT tiqhten supplies of 

capital O~ labor. A vacto~ of product supplies which can be 

added to the enaoqe~cus ~adel supply before product prices 

al:'9 atl-justerl ... This allo~s the simulation of trar~Eers 0= 
r=Odllcts suc?! as st·:;. ,:1e foodst'lffs froll ahroad. Vectors of 

c. ar-:'f! levels, S~Jsiiv levels and quota levels 6hich ca~ b~ 

alterel for each proJuct lihich is imported. Vcct:)rs of 

e2pcrt s~bsi~ies a~d taxes for products Yhich are exporten. 

~.llccations of capital to secto~s with fixe''! cap ital stockS 

can be ~aa~ betwee~ PBriods, and thus the effects of 

capacity ave!: time can be siotulated nore realist icallv than 

in the usual static twa-qap type ~odels. In addition, any 

of the equation coefficients c~n be altereu. For. exaople, 

the technoloqical shi=t pacameter can be chan~ca in a 

sectoral production function. The Douel considers the 

C"oeEfi(;icC7.,c it u£~s u.s e-:.:tern3.1 data and tbus any of the 

bchilviural rt~1.c.i::ioc.shi:P3 can b,9 chan qed bct}leen mod~~l Lan~ .. 
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conmoditv o~tpllt GiVAD a s~t o~ pr~ces and incoces sc~ 

and t~e CO!lsuJ:!ption function .. ~he operati on 

co~sists oE eultiplyinq the fun::ti~~ c.::?!fficients ti~les t:!trc: 

AS each co~fficient 

an.d value e.re f!!ulti~lied: - the d.3. ca poli~v vectors fo'C 

.c(.).:csu.;m~r - ir....coIIloz ,""s.uhsie:r .. and fo.r c.an..surrte.r L'1.cc_~e _tax., 

supplietl b7 t:le user, are ex:ahline~ .. The intermediate result 

is sC:J.l~d. uP~iat'ds or: d.o~n:iards accorc.inq to t~1e tax or 

.'. S-l!2sidy v3.1ue. This cethod qives .th.e mOG::l !lSer the 

flcxibilitv o£ alterinq and quidinq the solutio~ at al~ost 

cgerv point in tee model. 

For our si!:lulation €.xperiments '..re have set the val'.1Es of all 

paraneters and elasticities to one, with the e~ception of 

/ 


