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ÀBSTRACT

This thesis constructs an econometric model for BangIa-

desh, integrating an input-output (t-O) system with a stan-

dard macroeconomic model. This integration helps determine

not only effects of macroeconomic policies on Lhe suppJ-y

side (sectoral outputs and incomes) of the economy but also

feedbacks of sectoral incomes on to the demand side.

À simple Keynesian macroeconometric sub-model is estimat-

ed for the demand side of the economy, whiJ.e the suppJ.y side

is described by the 1976-77 I-O table of Bangladesh. The

integrated model describes the past experience in Bangladesh

¡rith reasonably small error. Analysis of the government's

macroeconomic policies for 1981-82 on the basis of the inte-
grated modeL reveals that they are inconsistent with secto-

ral output projections by the Bureau of Statistics. Such in-

consistency uray have aggravated 'structuraf inflation and

'disguised' unemployment problems.

The main policy conclusion is that macroeconomic policies

should be directed at the agricultural sector. Besides

raising productivity, policy measures such as more agricul-

tural credit and agricultural public works would give the

poor much needed íncome for the expansion of domestic mar-

kets for industrial goods.
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Besides contributing to applied econometrics, this thesis

provides a framework that may aid better co-ordination be-

tween the Planning Commission and the Department of Finance

in Bangladesh.

v
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Chapter I

INTRODUCTION

Model-s are essential aids to clear thinking.

- Gunnar Myrdal

(esian Drama, vol.III, p.1952)

]..1 STÀTEMENT OF THE PROBLEM

Models have increasingly become essential tools for de-

velopment plannersr and macroeconomic policy makers.' But

the analytical framework and the focus of models which de-

velopment planners use differ from those of economic policy

makers. In particular the analytical framework of develop-

ment planning models involves, explicitly or implicitly, an

economy-wide, multisector modeÌ. The core around which aIl

I By development planners we refer
medium to long-term issues t,hat m

broad heading of ndevelopment str
chiefly on real variables such as
of production, emp).oyment and sect

to th
i ght
ategy
the g
oral

ose concerned with
be placed under then. Their focus is
rowth and structure
investment,.

o those concerned
n be placed under
icy". They deal
h as monetary and
nominal flow-of-
, government ac-

z By macroeconomic policy makers hte ref er t
with relatively short-run issues that ca
the broad heading of nstabilization pol
primarily with macroeconomic policies suc
fiscal policies as they affect various
funds balances¡ e.!.¡ balance of payments
counLs, savings-investnent balance.

1
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such models are built is the input-output (t-o) model, pio-

neered by Wassily Leontief. À typical. planning model will
combine either one of Harod-Domar aggregate growth models,

static and dynamic linear programming models and Chenery

trùo-gap models or some combinations of all with the Leontief

I-O model.'

As a general rule, such I-O models provide the sectoraÌ

details and consistency checks among sectoral targets in

terms of output and exoqenously determined final demand

(e.g., investment) targets in the various sectors. An I-O

model also seeks to provide a consistency check between

over-a11 import requirements and export possibilities aris-
ing out of or associated with various sectoral output. If a

set of capital and skilI coefficients for individual sectors

is available, êD I-O s¡odel can also estimate requirements

for capital and skilled labourers.

. However, the I-O model does not provide solutions for op-

timal combinations of sectoral output or of input-mix in
each sector. Programming models provide the necessary exten-

sions of the consistency models of the I-O variety to opti-
mization criteria. But optimization is subject to the con-

straints arising from technological production possibilities
and limited resourses, which nay be distinguished in terms

of foreign exchange and domestic saviDgs, following Chener-

I For
lor
Oxf

a good discussion on this' see Blitzer, Clark and Tay-
(eds. ), Econoqy:lLlþ Models and Develepmenj! Plann:þg,

ord univer@l9'il
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y's two-gap model. An I-O model and its extensions into

planning urodels does not usually handle the question of in-

flation, except indirectly by postulating an equality be-

tween costs and prices in each sectort it does not deal with

questions of fiscal, monetary and balance of payments poli-

cies. The standard practice is to deal with macroeconomic

poJ.icies as a subsequent or subsidiary exercise after inter-

sectoral flows have been established.

In short, the principal concern of these models is "what

could happen if 'sociaIIy optimum' readjustment of the econ-

omy occurred in response to policy changes", rather than

nwhat would happen if independent economic units which make

up the economy followed their traditional behavioural pat-

terns in response to such changes" (Behrman, 1975, P.451).

Às a result these models usually include only real phenomena

and are characterized by supply bottlenecks due either to
foreign exchange or to capital constraints or to both.

On the other hand, the nodels used for macroeconomic pol-

icy analysis are aggregative in nature and do not directly

incorporate inter-sectoral transactions (l-O relations). iÀs

ê resul.t, macroeconomic policies often do not reach to the

nicro }eveli even if they do, they handle micro problems

such as supply inelasticity in agriculture, very ineffi-
ciently. These nodefs deal with behavioural relationships

such as consumption, investment, net exports' and money de-

nand f unctions, and institutional rel.ationships such as
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t,hose relating to tax yields, money supply, wage-price for-

mation, and the like, which are largely left out of I-O mod-

eIs.
As opposed to long and medium-term concerns of the plan-

ning models, this type of model is concerned with short-run

issues, broadly categorized as nstabilization" within the

framework of national income determination.l The concern is

focused largely on various nominal flow-of-funds balances,

in particular, the government accounts, balance of payments

and saving-investment balance. The analytical framework for

such models is provided by macroeconometric models in the

'Keynesian' and/or 'monetarist' traditions. The national in-

come and product accounts provide both the data base and the

underlying conceptual framework for policy analysis at the

macroeconomic level.(Dervis, De Melo, Robinson, 1982, P.5).

In those economies, where development planning and eco-

nomic policies are ususally conducted by two separate minis-

tries (typically, a Ministry of Planning and a Ministry of

Finance), the difference of concerns and of analytical

framework in their respective models, often leads to lack of

co-ordination.ó ÀS a result, either macroeconomic policies

tabilization' issues,
), Economic Stabi:.za-
gå rffiio -

a For a good discus
see CJ.ine, W. and
tion ín Developing
TñFon D.C. , 1981.

sion on various 's
Wientraub, S. (eds.
Countries, Brookin

I For qood discussion on th
nobiñson (eds. ), General
menE Pianning, Camffi
F[htîñffiãuct ion ) .

is issue, see Dervis, De Melo and
for Develop-

-.-''-----..----.-
2¡ (speclar-

EouiLibrium ModeIs
unnre reFsFg
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Ê,9't Liberal credit policy) instead of raising output, EâY

nera|"e structural inflation or sectoral development and

ñvestment programmes may faII apart in the face of a rising

ice level ' For examp1e, sÍnce economic Policies are di-

f ed at the macro level nithout due inforrnation about in-

ividual Production sectors' certain government fiscal and

netarY PoIicY combinations may increase in demand for some

tput whose production cannot be increased, at least in the

' t¡9¡t-f,üfì r because of structural bottlenecks. As a result,

'th" 'Keynesian multiplier' wiIl occur on ly in nominal terms

, (Rao, 195 2). On the other hand, planners may set some in-

vestment target to free a given sector from structural bot-

tlenecks, but fiscal and nonetary policies may not accomo-

date the required private investment' Moreover, since the

, I-O model does not expIain final demands on the basis of ec-

onomic behaviour but rather treals them as exogenous, it

short-circuits the income propagation mechansim. This,

then, leads to inconsistency between the forecasts of the

MinisLry of Planning and the Ministry of Finance regarding

changes in gross domestic product (GDP) due to changes in

exogenous variables.

Therefore, for the successful harmonization of stabiLiza-

tion policies and development strategies, the analytical

framework of both the multisectoral and econometric models

need to be bridged, 5o that impacts of monet,ary and f iscal

policies cAn be traced to the individual producing sectors'
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Such a bridge will ensure the consistency of macro policies

at the rnicro leveL. The need for such a bridge between ma-

croeconmetric and I-O models has been identified long ago by

Klein (1965, p.319) in the context of the Indian economy. To

quote him :

The two urajor developrnents in modelling an economy
have been the construction of aggregative econo-
metric models and the construction of input-output
models. .... The question becomes one of whether
we should concentrate on a detailed analysis of
f inal demand or of int,ermediate demand , ot of
whether we ought to try to build a more general
system encompassing both the traditional economet-
ric rnodel and the input-output model.

Though the anaLytical frameworks and data of the macroe-

conometric and I-O models are apparently different, there

exists a relationship between them. Table 1.1 shows this ac-

counting relationship between inter-industry transactions,

final demands and factor payments.

Macroeconometric models in general have concentrated on

the structural and accounting relationships between the fi-
nal demand block and the factor payments block, with only

cursory treatment of the inter-indust,ry transactions within

the economy. On the other hand, the I-O model in general

concentrates on the structural and accounting relationships

between the inter-industry transactions block and the final
demands bJ.ock, without examining the conditions governing

the demands. Thus, the final demands block, being common in

both, provides the necessary link between the I-O and ma-

croeconometric nodels. However, there is a lack of congru-
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TÀBLE 1. ].

Relationship Between Interindustry Transactions, Final
Demand Ànd Factor PaYments
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Source Preston , J97 2, p ..' 2

ence between the usl¡al categorization of final demands

(C,!.,G,x-M) in the macroeconometric models and the f inal de-

mand deliveries by sectors in the I-O model. Therefore, if
I-O final demand deliveries can be linked to the components

of aggregate demand, then the impacts of macro policy vari-

ables can be traced to the individual producing sectors and

the income propagation nechanism wiIl have a complete loop.
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I.2 PURPOSE AND ORGÀNISÀTION OF THE PRESENT STUDY

Bangladesh is no exception to the kÍnd of problem stated

in the previous section. Shortly after independence in De-

cember 1971, the Bangladesh government set up the Bangladesh

Planning Commission under the Ministry of Planning to per-

form three broad sets of functions : (a) to prepare annual

and longer term plans, (b) to recommend to the government a

range of policies and institutional changes and (c) to act

as the central agency for co-ordination of economic poli-

cÍes. Àlthough the Planning Commission constructed two I-O

tables in order to prepare two five-year and one two'year

plans, it did not attempt to construct a macroeconometric

model. Macroeconomic policies (monetary, fiscal and ex-

change rate policies) are designed largely on the basis of

intuitive logic and subjective judgement. The consequence

of this is that the Commission's t,hird term of ref erence re-

mained not only unrealized, but also t,he First-Five-Year

PIan (1973-78) and the Two-Year Plan (1978-80) largely

failed to achieve their objectives (Islam, 1977, pp 5-10,

63-81 ) .

The situation is confounded by the Ministry of Finance

which conducLs rnacroeconomic policies also on the basis of

intuition and judgement. Had they attempted to estimate the

parameters of economic behaviour and institutional func-

tions, there would have been a basis for dialogue between

the stabilization policy nakers and development strategists
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so that a better co-ordination could have been achieved. In-

stead, what has emerged is a lack of consistency between

Sectoral programmes and macro""onomic policies. In fact, in-

flation due to expansionary fiscal and monetary policies is

said to be one of the major causes of failure of the two

previous ptans (tslam, 1977, pp 51, 150-51, 258¡ The Second-

Five-Year Plan, P I-3).
Thus the purpose of the present study is to construct a

macroeconometric model and then to integrate it with the

most recent ÃglO-ll ) f -O table of Bangladesh with a view to

laying the ground for dialogue between the macroeconomic

policy makers and the development strategists. The study is

organised as follows : Chapter II reviews the I-O and the

macro models for Bangladesh. It is found that the 1976-77

I-O model of Bangladesh does not have a proper demand dimen-

sion as it does not explain the final demands from equations

of economic behaviour. On the other hand, the two available

econometric models for Bangladesh are seen to be inadequate

in providing a demand dimension to the I-O model. ÀIterna-

tive methodologies of providing such a demand dimension to

an I-O table by integrating it with a macroeconometric model

are discussed in Chapter III. It is f ound t,hat the rnethodol-

ogy developed by Preston Ã972) is more satisfactory in

terms of applicability. Àfter examining different multiplier

properties of an integrated system , its application to de-

veloping countries is reviewed to determine how useful an
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integrated I-O macro model is in conducting and analysing

economic policies. A macroeconometric modeL for Bangladesh

is constructed in Chapter IV. This aggregate model is inte-

grated with the 1976-77 I-o table of Bangladesh in chapter

v. The statistical fit of the integrated I-O macro model in

terms of root mean square percentage errors is found quite

satisfactory. Moreover, the sign and size of the multipliers

conform with economic theory. The integrated I-O macro mod-

el is used to test the consistency of the 1981-82 budget of

the Bangladesh Government and it is concluded that Èhe

over-a11 monetary and expenditure programmes for 1981-82 are

inconsistent r+ith the projection of the Planning Commission.

Finally Chapter vI summarizes the study's conclusions and

suggests possible extensions of the mode1.



Chapter II

AREvIEwoFMÀcRoMoDELSANDTHE19T6-77INPUT-
OUTPUT MOÐEL FOR BANGLADESH

To my mind,
mulation of
relat i onshi
world'economY.

- Gardner AckleY

(Macroeconomics, 1978, P.IX)

Bangladesh is probably the poorest country in the world'

In the World Bank Atlas ,]-glq) only Rwanda r¡as tenÈatively

estimated to have a smaller per capita income than Bangla-

desh. On that criterion, two other countries are equally

poor, but none of these three has anything like the popula-

tion of Bangladesh. It is no wonder that growth is the chief

concern of economists and polícy makers interested in Ban-

gladesh. Deficiency of demand of a Keynesian type has not

generally been thought to be relevant for dealing with the

problems of economic development. Àvailability of capital

treated as a limiting factor in production is seen to be

central to the understanding of the problems facing Bangla-

desh. The conventional wisdom is that if required capital is

available then the vicious circle of poverty can be broken

1.1

the business of economics is the accu-
tested empirical generalization about

ps that prevail in the current 'real-
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and the country can be freed from structural bottlenecks of

all sorts.

Therefore, the emphasis of both partial and economy-wide

studies is placed on the supply side of the economy. To the

extent the Keynesian consumption function provides some cLue

to domestic saving mobilization for capital formation, it
has served as an analytical tool. The capacity-creating role

of investment is emphasised over its demand creating role.

The role of net exports as a foreign exchange earning source

is emphasised over its role as an injection into the circu-
lar flow. In short, the dominant framework for macroeconomic

poLicy analyses and policy recommendations has been provided

by some variants (e.g., the Mahalanobis model) of the Har-

rod-Domar growlh model, the Chenery two-gap model and the

Leontief input-output model. This is evident from the fact

that the two five-year plans and the one two-year plan of

the Bangladesh Planning Commission were based on an input-

output system combined with a variant of the Harrod-Domar

growth model and the Chenery two-gap model. Às of today the

Planning Commission does not have an economy-wide macroeco-

nometric model of the Keynesian aggregate demand type.

Since its inception in 1972, the Bangladesh Planning Com-

mission has compiled two input-output tables, one for

1972-73 and another for 1976-77.' The 33-sector incremental

input-output matrix at )'972-73 ionstant prices was used in

'The fiscal year in Bangladesh ís from July to June.
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preparing the First Five Year PIan (1973-78) of Bangladesh.

Since this incremental input-output (t-O) table was adapted

from an earlier work' on the then East Pakistan, it was

found inadequate to describe the structure of the Bangladesh

economy (Government of Bangladesh, 1980b, P f). Consequent-

}y, the Planning Commission made an attempt to compile an

I-O table for Bangladesh directly from primary data. The re-

sult is the 47- sector! I-O tabte at 1976'77 prices.

2.! BASIC FEÀTURES OF T976-77 INPUT-OUTPUT TÀBLE
\

The basic features of the 1976-77 input-output table may

be summarised as follows !

a) The Balance Equations: Total supply of the ith Product

consists of gross domestic production (Xi ) and imports

(Mi ). Deliveries of the ith product are composed of

six categories : Private consumption (ci), public con-

sumption (Gi ) , gross fixed capitat formation (Ki ) ,

stocks changes (STi ), exports (Ei ) and intermediate

deliveries (zij). If we define vj and Yj as gross

value-added in sector j at market price and at factor

cost respectively, and Tj as indirect taxes less sub-

sidies on jth sectoral output then lte may write 3

ti+Mia ì ri:+Ci+Gi+Ki+STi+Ei 2.L.L

I nput-OutPut? A.R. Khan and À. McEwan,
bles for East and West Pa
ïîilañ-fnst-iEuFoE-õã velopment Econon ics,

I For details, see Government of Bangladesh, 1980b.

feþort # 63,
Karachi, 196

Ta-
Þã-
7.
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xj tzij+vj
i

2.r.2

2.1.3vj=Tj+Yj

(i=I,2,
( j=r ,2,

47l.

47)

b) Intermediate Demand Equat ions: FoIIowing the conven-

tional assumption of input-output analysis,' it has

been assumed that Èhe intersectoral current input de-

liveries (zij) are proportional to the output levels
(xj) of the using sectors. Therefore,

zíi = *j", 2.r .4

where "ij is the current input coefficient or

'technical coefficient' of production.

c ) Treatment of Import s : This is a thorny issue in the

construction of an I-O table. Imports may be classí-

fied into two types : competitive and non-competitive.

The former constitute part of total supply of goods

and services and compete with domestic supply. Non-

competitive imports are essential ingredients of the

product,ion process. WhiIe competitive imports are

treated as a column vector, non-competítive imports

are treated as a row vector (Taylor, L978, PP L4-15).

However, due to lack of detailed statistics on imports

' For theoretical discussion on the I-O nodel, see Section
3.1.
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by type and use in the production process and in final
demand, ímports have been treated as competitive and

classified into 47-sectors without looking at specific

type of use - intermediate or final. This has been

done by assuming that imports of a particular good are

proportional to the domestic production of that good.

That is

Mi = E. ti ... o 2.f.5-'i -- ' ' '
vhere Mi and Xi are sectoral imports and domestic

gross output and m. is 'inport-coeffÍcient,.

FoIIowing the classification of total imports into

47-sectors, they have been added to domestic supply to

derive total available supply of a particular commodi-

ty. Total availability, thus obtained, has been a1lo-

cated to the various producing sectors and final de-

mand' categories ytithout specifying the origin
(domestic or imports). Obviously, this approach does

not reveal the actual import content of the input-

structure of producing sectors or of final demand.

d) Final Demand Categories: There are only five catego-

ries of sectoral final demand deliveries. They are :

private consumption, public consumption of goods and

services, gross capitaL formation, stocks changes and

exports.
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not adequate

information on the trade and transport costs of in-
puts, narket prices have been used in recording the

transactions in the I-O table.

f) valuation of Exports and Imports: In the trade statis-
tics exports and imports are recorded at F.O.B. and

C.I.F. prices respectively. The F.O.B. price has been

treated as the relevant market price of exports. The

market price of imports is higher than C.f.F. price

by the amount of import duty and the trade and trans-

port ¡nargins. To value the imports at market prices

an 'import conversion factor' has been estimated for

each sector as !

*
Qi Mi /uí

re

I

he
*
M

tt the import conversion factor for sector i
import of the ith commodity at C.f.F. price

import of the ith commodity at market price.

Direct and Indirect Requi rement

Qi is
is the

ís theMi

e) Matri¡i:

2.1.1

Using

can be

equa-

writ-tions 2.I.4 and 2.I.5, equation

ten as :

xi + mixi 5 "ti ": Ci+GÍ+Ki+STi+Ei

In matrix form 2.I,6 can be re¡rritÈen as :

lt+M Àlr F 2.1.7

2.L.6



:t,r.ìì

T7

Therefore,

x tl+M-Àl-rr 2.1.8

where

À is the natrix of technical coefficients
M is the diagonal uìatrix of import coefficients and

x is the column vector of sectoral gross output

F is the column vector of final demand deliveries.

The results of the 1976-77 I-O table have been used to

forsrulate the Second Five Year PIan (1980-85) of Bangladesh.

In the next section we will have a look into the I-O macro

model, based on the 1976-77 I-O analysis, of the Second Five

Year PIan (SFYP).

Even though the 1976-77 I-O table has been constructed

following the conventional technique, the absence of a 'fac-
tor payurents' block or a'primary input coefficient' block

makes it less useful in dealing with employment effects of

any policy changes or in dealing with sectoral prices and

hence rith inflation. ÀIso this I-O tabl.e cannot shed any

light on the possibility of import substitutions as it does

,nol distinguish between competitive and non-competitive ín-

ports. Finally, thÍs I-O srodel could have been more useful

if sectoral. final demand deliveries were categorized at a

nore disaggregated level. This would have nade it Possible

to analyse demand at a disaggregated level along with disag-

gregated supply.
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2.2 THE MÀCRO MODEL FOR THE SECOND FIVE YEÀR PLÀN

The Second Five Year PIan (1980-85) of Bangladesh is

based on a macro modeL whose analytical framework is provid-

ed by the Leontief input-output system, the Chenery two-gap

model and the Harrod-Domar growth modeÌ.¡o WhiIe the I-O

system is designed to ensure sectoral balance for consistent

projections, the Harrod-Domar type aggregate model is used

to describe alternative growth paths of the economy, con-

cieved in terms of aggregate saviDgs, investment and income

relationships. Àt the same time the two-gap model seeks to

investigate the gap between savings and investment, oD the

one hand, and the gap between exports and imports, on the

other. While the Harrod-Domar type growth model treats cap-

ital as the only scarce factor of production, the elabora-

tion of the tno-gap model introduces an addiLional scarce

factor, foreign exchange.

The buildíng blocks of this macro model are the results

of the I975-77 I-O analysis. Àlthough the I-O analysis con-

stitutes the core of the model, it does not treat all the

components of final demand as exogenous. Consumption has

been divided into 'basic needs' '¡ and 'non-basic needs'

items. Basic needs consumption is deLermined outside the

model on the basis of per capita income elasticíty of demand

and a postulated growth rate of per capita income. Non-basic

ro For details, see Government of Bangladesh,

ll

1980d.

wheat ) , sug-Basic needs items include foodgrains (rice,
dt, edible oils and cloth.
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needs consumption is 'endogenised' by using the assumption

that sectoral share in non-basic needss delivery is a fixed

proportion (consumption coefficient) of total expenditure on

non-basic needs goods. Likewise, part of fixed investment is

determined endogenously by linking investment demand with

capacity expansion by way of incremenLal capíta1-output raL-

ios.
The basic needs consumption expenditure drives the I-O

macro model. For alternative gross domestic product (GDP)

targets, the projected increase in the consumption of bas'ic

needs items is obtained from the Basic Needs submodel.

This, in turn, drives the model to determine sectoral gross

output in the usual solution of the I-O system to sustain

the increase in basic needs consumption. Once sectoral gross

outputs are determined, sectoral investmenL requirements are

calculated from the incremental capital-output ratios. The

model endogenously determines imports by way of sectoral im-

port coefficientsr2 once sectoral gross outputs are deter-

mined and hence, given exogenous export possiblities (tar-
gets), trade deficits can be calculated. The import-export

9ap, together with the volume of investment in the Plan ter-
minal year (1985), determines the level of 'required' sav-

ings to achieve the targeted growth of GDP. with exogenous

projection of public consumption, it is the increase in pri-

l2 Sectoral import coefficient is defined
ni = Mi / ti , where Mi is import

Xi is domestic production of commodity

as
of
t.

commodity i and
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vate non-basic needs consumption expenditure that is,
therefore, residualry determined in order to generate the

'required' savings. The simultaneous solution of the model

ensures that sectoral output will grow in such a way that
supply from domestic production and imports exactly matches

all categories of sectoral demand (intermediate and final)
in the terminal year

To the extent that non-basic consumption expenditure and,

sectoral investment requirements are 'endogenised', this I-o
macro model does have a demand dimension and can capture the

feedback of the income propagation mechanism on to aggregate

demand. However, this treatment of demand is inadequate.

Employing the proportionariLy assumption (i.e., Lhe sectoral
share in a non-basic item is a fixed proportion of total ex-
penditure on non-basic consumption) behaviourar aspects of
consumers are totally ignored and consumers are reduced to
mere mechanical creatures. It is hard to distinguish between

sectoral consumption coefficientsr3 and sectorar technicaL
coefficients.

simirarly, the treatment of investrnent solery in terms of
incrementaL capital-output ratios is inadeguate, because it
implies no excess capacity, whereas in reality it has been

found that the manufacturing sector of the Bangladesh econo-

my is operating at ress than furl capacity (Faarand and par-

¡ ¡ sectoral consumption coefficients are defined as 3Ui =.ci x ei;- E ci = 1, where di_is seciorai share ofnon-basiC needs consunption and r õiis total non-basic
consumption expenditure.
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kinson, 1.976, p 10, Bangladesh Bank, Ànnua1 Report, l.97 9-80,

p 20), Moreover, its reliance more on technical rather than

behavioural aspects of investment makes it less useful for

the purposes of policy making. If policy makers do not have

information on other factors influencing privaLe investment,

beyond the portion determÍned by the incremental capital-
output ratios, how can they prescribe poticies to ensure the

'required' amount of investment will be forthcoming?

SimilarIy, not all imports are determined by constant

'import coefficients'. While technical factors play a large

role in the determination of raw-material imports, imports

of consumer goods cannot be treated in this fashion. Con-

sumer imports are, by and large, re).ated to factors that in-
fluence consumption behaviour and are dependent on govern-

ment's import policy." Though capital imports are dictated

by technical needs, and like material imports are argumenÈs

in the production function, they are not entireJ.y determined

by technological facts. Decisions to import capital goods

are related to the very decision of fixed investment and so

they must be influenced by factors that influence the deci-

sion to invest in the first p1ace.

Thus, it is inportant to predict components of final de-

rnand from equations rooted in economic behaviour in order to
provide the supply-oriented I-O model with a proper demand

ta In Bangladesh
cY, announced
year.

rts are r
the mont

lated through impor
f June for the fo

lmpo
1n

e9u
ho

t
11

tt-
ing

po
ovt
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dinension. Only then is it possible to deal with fiscal and

monetary poJ.icies as an integral part .of the rnodel and not

just as subsequent, or subsidiary exercises once intersecto-

ral flows are established.

2.3 MÀCROECONOMETRIC MODELS FOR BANGLADESH

Within the Keynesian framework, there are so far only two

macroeconometric models for Bangladesh. The first attempt to

construct a macroeconometric model for Bangladesh was made

by Hossain (1973). The objective of Hossain's study is to

describe the interrelated processes involving production,

saviDgS, investment and external trade. This model was used

to simulate the future path of some nacroeconomic varíables

as wel.I as to check the internal consistency of the annual

development plan of the Bangladesh government. The model has

six basÍc components !

a) Production functions for five sectors : agriculture,

manufacÈuring, social overhead' commercial and finan-

cial services and general services,

b) Import functions for consumer goods' capital goods and

raw-materials,

c) Private and public consumption functions,

d) Direct and indirect tax functions,

e) Money demand function, and

f) Food grain demand function.
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In general, production functions of the Harrod-Domar type

with capital as the limiting factor are used. In particular,

value added is assumed to be a function of capital stock and

weather conditions (approximated by a dummy variable) in ag-

riculture, of capital stock and imported r,aw-materials in

nanufacturing, of Iagged capital stock in social overhead,

of capital stock and agricultural value added in the commer-

cial and financial sector and of capital stock in the gener-

aI services sector.

Capital, consumer and raw-materiaL imports are assumed to

be functions of total investment, total value added and cap-

ital stock respecLively.

Private consumption is postulated to depend on disposable

income and public cOnsumption on total investment and tax

receipts.

While direct taxes is a function of current and lagged

total value added, indirect taxes is a function of total
current value added.

Demand for real cash balances is postulated to be a func-

tion of total current value added. Interest rates are ex-

cluded from this function on the ground that money markets

and capital narkets are almost non-existant in Bangladesh.

On the basis of calculated values for impact multipliers,
Hossain identifies three crucial variables affecting GNP.

Weather conditions have the gr.eatest inpact ef fects on GNP

followed by capital stock and exogenous exports.
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Hossain used his model to estimate the values of exoge-

nous (poricy) variables (e.g., pubtic investment) required

to achieve target values of the endogenous variables (e.g.,
GNP). In this way he concluded that the investment decisions
of the Bangradesh government, as reflected in the Ànnual

PIan (fgZ2-73), were consistent with targets.
Hossain's work has brought out some interesting phenomena

about the Bangladesh economy. For exampre, he investigated
quite e.xtensivery the nature of technologicar progress in
the Bangradesh economy by specifying a cEs production func-
tion characterized by Hicks and Harrod-solow neutral techni-
car progress. He found no evidence of Hicks-neutral techni-
car progress and the evidence in favour of Harrod or solow

neutral technical progress was not very conclusive, either.
Neither did he find any evidence of consÈant returns to
scale for the aggregate economy; rather, the evidence

strongly suggests decreasing returns to scaIe.

These findings have serious implications for the process

of economic deveropment and growth. Absence of technical
progress together with decreasing returns to scale leads one

to berieve that economic development in Bangladesh cannot

proceed at a very rapid rate through rarge investment arone.

Larger and larger additionar output can be obtained by Lhe

same amount of investment only if ne introduce technical
progress by careful pranning and create situations to secure

increasing returns to scale. This result led Hossain to sug-
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gest more investment in research and development in order to

induce technological Progress.

However, Hossain's work suffers from Short-comings.

First, even if the model contains five sectoraL production

functions, the interdependence of the production structure

(intersectoraL /ín|erindustry transactions) of the economy is

ignored. While raw-materials are simultaneously inputs and

outputs and can be 'washed' out in the aggregate production

function, this is not so in the case of disaggregated pro-

duction functions (Xlein, l-974, p.48). Failure to recognise

complementarities between components of the aggregates,

makes many of the problems of the Bangladesh economy intrac-

table. Since output in one sector depends not only on prima-

ry factors (Iabour, land, capital) but also on the avail-

ability of complementary supplies from other sectors, if

essential raw-materials are not available the end result may

be idle capacity; adding capitaL stock wilI worsen rather

than improve the situation. For example, it has been found

by many observers (Kabir, L981; Kabir, Butterfield and Ku-

bursi, 1981) that while agricultural supply is inelastic

with respect to price in Bangladsh, the manufacturing sector

has a substantial excess capacity. In that situation, in-

creases in investment in the manufacturing sector will not

only add to idle capacity but wiII also generate inflation

through higher food prices (Kalecki,l976¡ Rao,I952i Tay-

Ior,1978). Thus, it is not surprising that Hossain had to
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supply

ê.9. ,lag in response to an increase in aggregate demand (

investment). But strucLural inflation in Bangladesh is not

due to an aqqreqate supply lag

it is because some sectors' (in particular agriculture and

sectors dependent on imported raw-materials) suppty is ine-

lastic (Faaland and Parkinson, .I976, pp 52-55; Islam, 1977,

pp 150-51). In the words of Myrdal (1968, voI. III, p 1953),

'... it is much more important .... to know where supply

bottlenecks occur than to postulate a general ceiling when

we analyse inflation'.
Second, Hossain's specification of some of the functions

can be questioned. For example, it is not at all clear why

government expenditure on goods and services would depend on

total investment. Simi larIy, Hossain did not just i fy why

only aggricultural value added and not the total value add-

ed (çpp) would be an argument in the production function for

the commercial and financial sector. Given the fact that a9-

riculture in Bangladesh is at a very primitive and subsis-

tence stage and hence is }argely outsíde the organised fi-
nancial and commercial activities, it is unlikely to be an

important determinant of the value added of the comrnercial

and financial sector of the economy. It is also unclear why

capital stock shoul.d be the only determinant of raw-material

imports. Raw-material needs are directly related to produc-

tion needs of the economy and capital stock would be expect-
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ed to enter the raw-material import function only indirectly
through various production functions. Moreover, Hossain did

not give reasons for including current value added in the

direct tax function. Since income tax in Bangladesh is as-

sessed on the previous fiscal year income, one would expect

that lagged income should suffice to explain the direct tax

function.

Thirdly, since Hossain's effort in 1973 to construct an

econometric model for Bangladesh, there have been many

changes in the operation of the economy. For example, at the

time of his writing Bangladesh had embarked upon a 'social-
ist' development path and aIl private investment was re-

strict,ed within an investment ceiling.'6 Thus it was legiti-
mate for him to treat investment as exogenous or dependent

on government's over all development objectives. But in

1975 the investment ceiling was abolished and private in-

vestment assumed a greater role. Hence it is important to

have an econometric study which embodies private investment

behaviour within a macro model.

The only other econometric model for Bangladesh was con-

structed by Lackman and You in 1979. Though this model is

recent, it is so aggregated that it yields very Iittle use-

ful infornation. It has only one aggregate private consump-

tion function, one aggregate private investment function and

one aggregate import function. A nominal direct tax function

The investment ceiling was 2.5 nil.lion Taka in 1973-74.ll
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and an aggregate fixed-coefficient production function are

the only institutional and technical relationships within

the model.

The level of aggregation is such that any possible impor-

tance of intersectoral flows is lost completely. Nowhere is
the importance of essential imported raw-materials and capi-

tal goods spelled out. Since the productivity of imported

materials and equipment is ignored, the import multiplier is
assumed negative. But in reality this may not be the case

(ttlein, I974, p 48). When non-competitiver. material (e.g.,

oil) and equipment imports decline, output declines, too. In
order to capture the importance of complementary domestic

intersectoral transactions and of non-competitive material

and equipment imports, we must incorporate some type of I-O

analysis into the model.

Moreover, some of the findings of Lackman and You (1979)

are questionable. lor example, according to their model the

marginal propensity to consume (upc) out of disposable in-
come in the Bangladesh economy is only .58. For a country

like Bangladesh with the lowest per capita income in the

wor1d, this }ow value of MPC can hardly be credited. The

low estimate of the MPC may be due to the presence of auto-

correlation as indicated by a first-order autocorrelation
coefficent of .84. In fact, they have transformed the annual

data into quarterly data by using the 1969-70 seasonals and

¡ I Non-competitive imports are essential imports
not produced domestically.

which are
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autocorrealtion may be the result of this transformation.

This discussion of the macro models for the Bangladesh

economy will remain incomplete if the monumental work of

Alamgir and Berlage ßgl+) is not, mentioned. Alamgir and

Berlage in their seminal work, Banqladesh : National Income

and Expenditure 1949/50 1 1969/70, took the first step in

developing a set of consistent series on national income and

expenditure and their various components for the Bangladesh

economy during the years prior to independence. Throughout

the L950's and early 1960's alI estimates of national income

related to Pakistan as a who1e, and no attempt was made to

draw up provincial accounts. OnIy in the late 1960's some

steps were taken to separate out provincial income figures.

But these were not complete accounts as there r¡as no break-

down of the unallocated items'? and inter-regional factor

payments. Moreover, there was no attempt at estimating ex-

penditure on a regional basis. As a result, no useful study

could be done on the macroeconomy of Bangladesh for this
per iod.

Making various ad-hoc adjustments and examining for con-

sistency of data available from different sources, Àlamgir

and Berlage made available a consistent set of expenditure

accounts for Bangladesh. A useful. basis is thus provided lo

carry out research on the rnacroeconomy of Bangladesh. Fur-

r? Unallocated items include banking and insurance,
government, the Pakistan International Airlines,
and net factor income from abroad.

central
defence
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t,hermore, they singled out some components of the national

income and expenditure accounts to shed some light on struc-

tural changes that might have occurred in the Bangladesh

economy. In particular, ãD analysis of the trends and fluc-

tuations in GDP and its components was presented with a view

to identify some factors that might have influenced t,hem. It
yras found that in spite of a very slow growth rate in the

1960's agriculture remained the dominant sector with its
share above 50t of the total GDP. The service sector main-

tained a stable share around 26* of the GDP. On the other

hand, the contribution of industrial production declined

over time from 18t in 1949/50 to llt in 1969/70. Àlamgir and

Berlage contend that this decline in manufacturing is not

surprising. The bulk of transfers of resources from agricul-

ture to industry and to the urban centre in Bangladesh ulti-
rnately found its way to Pakistan, and not much was left for

investment in Bangladesh.rt

They also highlighted interrelationships between major

macro variables and estimated various parameters, thus af-

fording some insights into the operation of the economy. For

example, besides direct and indirect tax functions, separate

functÍons were estimated for aggregate private and public

consumption. Though these functions are very simple, they

nonetheless set the direction for future study.

¡t For a good discussion on ways in
transfeired from East Pakistan (now
Pakistan, see Griffin, K. and A.R.
and Inequality, Macmillan, 1972.

which resources were
Bangl.adesh) to West
Khan (eds. ), Glowth
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Alamgir and Berlage also examined the relative importance

of national savings and foreign capital inflows in financing

ínvestment towards income growth, with a view to assessing

the potential of the Bangladesh economy for sustaining a

reasonable level of economic activity out of domestic re-

sources. While estimating the magnitude of the foreign capi-

tal inflow into Bangladesh, an analysis htas conducted of the

structure of irnports and exporls and their growth over time.

On the whole, Alamgir and Berlagers work remains as a

hallnrark in the study of the Bangladesh economy. Besides be-

ing the only source of data on national income and expendi-

ture for the pre-independence period, it sheds Iight on ma-

jor macroeconomic relationships, such as private and public

consumption functions, consumer goods, raw-materials and

capital goods irnport functions and direct and indirect tax

functions. Though it is not a fulL macroeconometric model,

the study establishes a foundation on which a macroeconome-

tric model can be buiIt.

2.4 SUMMARY

This chapter reviewed the I976/77 input-output (t-O) ta-

ble, the macro model of t,he Second Five Year PIan (SFYP),

two other nacroeconometric models and Alamgir and Berlage's

work on national income and expenditure of Bangladesh.

The sinple, static, open 1976/77 I-O system provided the

building blocks for the macro ¡nodel used in fornulating the
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SFYP (1980-85) of Bangladesh. The emphasis of this model is

on the supply side and growth of the economy. Its attempt to

capture the feedback of an income propagation mechanism on

demand by 'endogenising' part of consumption and investment

was found inadequate, because it does not explain any of the

final demand components within the model on the basis of ec-

onomic behaviour. Since this model remains essentially an

I-O model, it lacks an appropriate demand dimension.

Of the two ¡nacroeconometric nodels, the one by Hossain

(1973) was found more satisfactory than that by Lackman and

You (1979). However, both are essentially demand oriented

models and there is no mechanism whereby components of final
demand can be allocated over producing sectors so that sec-

toral implications of demand behaviour may be analysed.

Moreover, they were not constructed with a view to incorpo-

rate explicitly an I-O analysis. As a result, neither can be

used to augment the 1976-77 I-O table with a proper demand

dimension. This, however, does not mean that they are use-

Less altogether. Each has contributed to our knowledge. For

example, Hossain's discussion of technological progress and

Lackman-You's results concerning structural shifts in the

private consumption function after l-97I provide useful in-
formation for future researchers. Nonetheless, there remains

a need for a macroecononetric model that can provide a prop-

er demand dimension to the supply oriented I-O model of Ban-

gladesh. The present study will attempt to construcL such a
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the pathbreaking work

a foundation stone.
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for the Bangladesh economy in Chapter

study the macroeconomy of Bangladesh,

of Atamgir and Berlage Ãgl+) remains



Chapter I I I

BÀSIC FEÀTURES OF ÀN INTEGRATED INPUT-OUTPUT
MÀCRO MODET
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Ever since Leontief ' s formalÍzation of Quesnay's'Tableau

Economiqu€', the I-O system became a basic tool to under-

stand the details of the supply side of an economy. In this

chapter, the basic features of the Leontief static open I-O

nodel and alternative methodologies of closing the system by

integrating it with macroeconometric models will be dis-

cussed. Later in this chapter, aPPlications of the integrat-

ed I-O nacro model to the developing countries will be re-

viewed in order to indicate its usefulness in conducting and

analysing economic policíes.

34
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3.1 BASrC FEATURES OF STÀTIC OPEN I-O ANALYSI S

The essence of I-O analysis is that it captures the in-
terrelatedness of production arising through the flow of in-
ternediate goods among producing sectors. Despite its sim-

plifying linearity assumptions, the r-o moder represents a

powerfur tool for applied general equilibrium analysis. The

input-output or interindustry accounting system is shown in

Table 3.1

This table is divided into three blocks :

a) Block I shows the inter-industry transactions. Each

entry Xij is the amount of the ith sector's output

used by the jth sector,/industry as input.
b) Block II comprises the final demand deriveries by each

producing sector,/industry. This is usually referred to
as the final demand block.

c) Block III contains payments to primary factors, i.e.,
those inputs which are not produced by any producing

sector/industry in the syst,em. We refer to this block

as the fact,or income payments block.

Two crucial assumptions of the static, open inpuÈ-output

analysis are :

a) Production functions are of the fixed proportion type.
That is, the demand for each input is proportional to
the output of a using sector !

Xij . aijXj , aij à O
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TABLE 3.1

Input-output Àceounting System
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where tij is the ith sector's output used as input by

the jth sector, Xj ís the output of the jth sector and

aij is the technical or direct requirement coeffi-
c ient .
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b) Final demand deliveries (fij) from the producing sec-

tors are determined exogenously or by administrative

decision.

From the Lst and 2nd blocks of Table 3.1, ne can form the

folJ.owing identities :

DMI Xij + î fij = Xi .... 3.1.1
JJ

where xij are sales of the ith sector to the jth sector

as inputs

and fij are sales of the ith sector to the jth

category of final demand

By using assumption (a), equations system 3.1.1 can be

rewritten as :

m
Tj

+
ntj aiì xj f ..'rl xi 3.r.2

3.1 .2a

I f we denote f ij by Fi then 3.I.2 becomes :
m
Lj

nf a;+ Xì + Fi
)tJ¿

xi

In matrix f orm t,he equations system 3.I.2 can be written

as!

ÀX+F=X
oF, I I À ] x = F .... 3.1.3

where À is the n x n rratrix of technical coefficents

x is the n x I column vector of sectoral gross ouputs

and F is the n x L column vector of final demands.



38

Given assumption (b), i.e., sectoral final demand deliv-

eríes are exogenous, the System 3.L.3 can be solved fOr sec-

toral gross outputs in terms of final demands as !

-1
[ = [ I À ] r ..... 3.1.4

once the inverse t r - A ft is computed' one can calcu-

late not only the direct and indirect effects of an exoge-

nous increase in final demand on each sectoral gross output,

but also the effects on employment and capital (if data are

available). Given the coefficients for sectoral import re-

quirements, it is possible to determine the non-competitve

import requirements arising out of, or associated with, var-

ious sectoral gross output leveIs which are consistent with

estimates of exogenous final demands.

An input-outpuL (l-O) model does not usually handle ques-

tions of price formation, except indirectly by postulating

an equality between costs and prices in each sector (XIein

1953, 1955; Morishima 1956, 1957). It does not deal with

fiscal and nonetary policies, except as a subsequent or sub-

sidiary exercise, once it has established inter-sectoral

flows. The basic elements of a traditionaL input-output mod-

e} are the exoqenousl v determined final der¡ands which drive

the system and the fixed technicaL coefficients of produc-

tion which quantÍfy the intersectoral flows.

A fundamental short-coming of an I-O nodel is that it

cannot explain the conditions governing the components of
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final demand. By assuming final demand to be exogenous, the

I-O model short-circuits the income propagation mechanism.

When an exogenous increase in final demand leads to an all
round increase in sectoral gross output, increase in secto-

ral incomes should, in turn, feed back to final demand. The

open I-O analysis rnisses this second loop of the multiplier
process.

To complete the income propagation mechanism, Leontief

himself suggested closing the system by endogenising con-

sumption. This is done by treating households as another in-

dustry with labour services as output and consumption as in-
puts. Making the assumption of a constant coefficient for

consumption so that Ci = ci C, a ner¡ inverse matrix can be

derived which is said to incorporate the complete multipli-
ers.

However, three objections have been raised against this
approach. First, consumption is not undertaken exclusively

by workers but also by the recipients of non-employment in-
comes. Second, and more important, consumers are not techno-

logicaIIy determined nprocessorsn; rather, they are choice

rnaking agents. Thirdly, there are other elements of fínaI
demand, e.ç1., investment which are simultaneously affected

by the process of income generation.

Thus an alternative ís to close the model by explaining

final demands from equations of economic behaviour as is

commonly done in Keynesian type demand models. Whil.e the
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traditional I-O system does not explain the conditions gov-

erning final demands, Keynesian demand models deal with be-

havioural rerationships such as consumption and investment

functions and institutional relationships such as those re-
lating to tax yeilds, money supply and price formation with-
out looking at the detaiLs of interrelatedness of the pro-

duction process. Thus both the Leontief I-O system and

Keynesian demand nodels are complementary and together may

form a complete macro model with proper feed-back between

demand and supply. Às Morishima and Nosse Q972, p 76) con-

clude:

sê, on
es par-
up the

on and,
ler can
ccurate
aI out-

.... both views should be synthesised becau
the one hand, the Leontief process only giv
tial streams of output, obtained by damming
back flows through the channel of consumpti
on the other, Keynes' theory of the multipl
be valid only if it is supplemented by a
information a-bout the struc-türe of indusfri
puts.

3.2 METHODOLOGIES OF LINKING I-O ÀNALYSIS TO A
ffime-æffiTRïe mDEf

Demand and supply can readily be linked with complete

feed-back if the erements of I-o finar demand deriveries (r)
can be explained in terms of Engel curves or some analogues

of them (Klein, J.965, p 320). That is, ne might specify the

finaL demand deliveries, for example, âs 3

Ci = Ci (Yd) consumer demand for ith sectoral output

Ii = Ii (V) investment demand for ith sectoral output

Ei = Ei (Xw) net export of ith sectoral output

Gi = Gi (H) government purchase of ith sectoral output
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0here

Yd is disposable income

Y iS GNP

Xw is worLd trade

N is population

The major problem with thís approach, however, is that

time series data on industrial final demand deliveries (Fi)

are not availabte, except for the year(s) for which an I-O

table has been computed. It would require 'much 'statistical
faith' to base estimates of behavioural demand relat,ions on

one period or even very small samples (KIeÍn' 1955, P 320).

However, data on the components of GNE, which provide the

empirical basis for Keynesian macro models, are usuaLIy

available over time. Therefore, if the I-O final dernand de-

liveries (F.i ) can be linked to the usual components

(CrIrGrX-M) of GNE, then we would have a complete model in

which fÍnal demands will be determined from the eguations of

economic behaviour in the aggregate demand model and then

allocated to the producing sectors by way of the I-O table.

Thus, the problem of linking I-O analysis to an aggregate

demand ¡nodel involves the following steps 3

a) Link final demand cat,egories (C,I,G,x-M) to r-o secto-

ral final demand deLíveries (Fi).

b) Convert Fi to sectoral gross output (xi ) by the ususal

I-O technique.

ot ñrAr{tToSA

(l¡Rnn\f9
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c ) Link sectoral gross output (Xi ) to sectoral value-add-

ed (Yi).

The evolution of the Brookings model is a good example of

how an I-O t,able can be linked to a macroeconometric model.

In an earlier version of the Brookings model, Fisher, Klein

and Shinkai (1965) tackled the lack of time series data on

sectoral finaL demand deliveries (Fi); given the time series

data on sectoral gross outputs (Xi), Fi's nere derived from

the familiar I-O relationship :

F = [ I _ A ]x .... 3.1.3

where A is an n x n natrix of technical coefficients
X is an n x I column vector of sectoral

gross outputs

and F is an n x 1 column vector of sectoral

final demand deliveries.

This constructed series on sectoral final demand deliveries
(Fi) was then linked to the GNE components (".9., expendi-

ture on consumer durables) by ordinary regression techni-
ques. For example, if consumption (C) and investment (t) are

the only components of GNE then final demand deliveries from

the ith sector can be linked to C and I by regressing Fi on

C and f, thus :

Fi - dilC + dn I + Ui

If there are m categories

the above equation can be

F=DG+U

expenditures in GNE then

in matrix form as !

of f inal
expressed
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rrhere D is an n x n matrix of regression coefficients
G is an m x L column vector of GNE components

U is an n-component stochastic disturbance term.

I{it,h this relationship between G and F, the ususal I-O
technique has been used to convert G to industry gross ouÈ-

puts (x) . That i s,

x It A] -1

=[I-A]tDc
-Ix=[r-A] oc+[r-A

F

+u
¿lu

l

... 3.2.10

Then the estimates of value-added were obtained from sec-

toral gross output (x), assuming a constant share of vaLue-

added in the sectoral gross outputs. This folLows directLy
from the fixed input coefficient assumption of the static
I-O model. Chalmers (1972) used aLmost the same methodology

in linking demand to supply in the Thai economy.

However, the above procedure of regressing categories of

final demand by use (e.9., demand for durables) on I-O sec-

toral final demand deliveries nray run into a problem of de-

grees of freedom. In contrast to the ready availabirity of

long time series data on sectoral value-added (yi ), fre-
quently updated long time series data on sectoral gross out-
put (xi) are not usually available. This may leave us with
a very small 'constructed' series of I-O sectoral final de-

mand deliveries (Fi) as conpared to categories of finaL de-

nand (Gj) in a particular regression equation. But this
problem can be solved either by keeping disaggregation of
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final demand by use within a reasonable dimension or by as-

suming ê priori that some coefficients in the F matrix are

zero, Í. . e. , some produc ing sect,ors do not del iver to certa in

types of usei for example, it can be reasonably assumed that
agriculture in general does not deliver to consumer demand

for durables. Fisher-Klein-shinkai (1965) and Chalmers

(tglZ) fotlowed the latter approach.

In a later version of the Brookings model, Kresge (1969)

used an alternative method to connect aggregate expenditure

categories to sectoral value-added (Yi). This method does

not use the I-O relationship explicitly. Rather, Kresge as-

sumed a stable relationship between categories of aggregate

expenditure (Gj) and sectoral value-added (Yi) and regressed

Yi on Gj, so that,
Y=EG+U

where E is an n x m matrix of regression coefficients
G is an n x I column vector of GNE components

Y is an n x L column vector of sectoral value-added

and U is an n-component stochastic disturbance term.

He used an iterative procedure until matrix E satisfies the

property that its column sum is unity. That is, if eij is a

typica). element of E then Ì "ti = 1. The E matrix was al-
lowed to vary over tine and it was shown to change continu-

ous1y, but at a relatively slow rate. Thus he got around the

assumption of constant technical coefficients Ín the usual

I-O model and was able to capture some of the effects of
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technological change. However, Preston (1972, p 2L) and Rao

Ãgll, p 39) found that this technique presents difficuLties
for projection into the future as it is sensitive to start-
ing E matrix in the successive iteration.

Later Preston (1972) used some of the elements of both

these pioneering works in the evolution of the Brookings

modeL and developed an alternative methodology. This method-

ology has been followed in constructing econometric models

(e.9., the Wharton, the CANDIDE, the Bank of Finland model)

which explicitly incorporate I-O relations. In this method-

ology, linking categories of GNE to the I-O sectoral final
demand deliveries and hence to sectoral value-added may be

summarized as follows.

If the static I-O framework is accepÈed, this implies a

relationship between gross ouÈput and value-added in each

sector. This relationship can be expressed as !

Y = BX .... 3.2.11

where B is a matrix with off diagonal. elements equal to
zero and diagonal elements equal to one minus the column

sums of the direct requirement matrix A. A typicaI element

of B on the main diagonal is then

bjj = 1 - ï aij , ) = J r2....n ... 3.2.12

Solving for sectoral gross output in terms of value-added

results in
f, = flv ... 3.2.1,3
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Substituting 3.2.I3 into the static I-O framework, ÀX + ¡ =

Nt lre may write,
-1 -rAB Y + F = B*Y

or, F = t I À I B-r Y ... 3.2.!4 
_r

The properties of À and B ensure that rnatrix [t - À]n has

the property of adding to unity columnwise. If dij is a typ-

ical element of [r - À] ,-1 , then

F aii = I , j = !,2r....fì ... 3.2.15a

Àfter the Iink between the sectoral gross output and val-

ue-added, there remains the task of J.inking the I-O sectoral

final denand deliveries (Fi) to GNE components (C,I,Grx-M).

However, âs mentioned before, in contrast to the ready

availability of time series data on GNE components, we do

not have time series data on I-O sectoral final demand de-

liveries (Fi). The only information we have on (Fi) is asso-

ciated with the year(s) for which an I-O table is construct-

ed. But if r¡e assume that each producing sector's delivery
(fij) to a GNE component (cj) is a constant proportion (hij)
of Gj then we can calcul.tate a matrix of coefficients (de-

noted the industrial distribution matrix, H) which provides,

the link between the components of GNE and the I-O sectoral

final demand deliveries.
This can be explained with a simple example. Let there be

only two producing sectors and two categories of final ex-

penditure. Therefore,. for the year an I-O table is con-

structedr tÊ have ,

Fr ' f u + flz



47

nhere

and

such that

tzt + fzz

I

Fi are the totaL final demand deliveries by

the ith sector

fij are the ith sectoral delivery to the jth
category of final demand.

F2

I hii
]-'

Since time series data on Fi and tij are not usually availa-

b1e, we cannot use them in estimating demand relations. we

can link them to GNE components on which time series data

are usually available if we assume that each producing sec-

tor's final delivery is a fixed proportion of a particular

component of GNE. That is, if Gj is a component of GNE then,

hij = fij /cj is a constant

3.2.16

Thus, wê link Fi !¡ith Gj as 3

Fi = Ð trr+ G-i
)-J

In matrix form,

F = HG ..o. 3,2.17

where H is an n x m 'industrial distribution of final
demand matrix'

G is an m x 1 column vector of GNE components

and F ís an n x I column vector of sectoral final
demand deliveries.

Substitut ion of 3.2.I7 into 3.2.I4 gives us
-LHG=[f-À]B y ..3.2.18
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Solving for Y in terms of G gives the result,
-1

Y = BII - À] HG o.. 3.2.19
-1

The matrix BII A] H has as nany rows as producing sec-

tors in the direct requirement matrix A and as many columns

as spending categories in the industrial distribution ma-
-Itrix, H, of final demand. If we denote BII - ÀJ H by E

and call it the conversion matrix then we have (from 3.2.19)

Y=EG .3.2.20
-1

The properties of the [t - A]B and H matices, noted in

3.2.15 and 3.2.16 respect ively, irnply that the conversion

matrix will satisfy the following:

I eij = 1, ... 3.2.2I

and from 3.2.2!, it is clear that
I yi = T cj ... 3.2.22ij

orr GNP = GNE in real terms.

That is, the sum of sectoral value-added equals the sum of

final demands by spending categories. Thus, given the direct
requirement matrix, À, and the industrial distribution of

final demand matrix, H, a link can be established in g ú-
en base period between GNE spending categories and I-O sec-

toral value-added as

Y = EG ... 3.2.20

The link between spending categories and sectoral value-add-

€d, given by 3.2.20, can be written more explicitly as :

Yl B e,, GI * eL2 G2 + ... + ef*Qn

YZ Ë aZL Gl + e,z G2 + ... + e2m Gm

Yn - enl G1 + e¡r2 G2 + ... + %m Gm
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where Gj are components of GNE and eij are elements of the

conversion matrix, E.

once this link is established, wê can sorve the sectoral
value-added in terms of exogenous variables of the macroeco-

nometric model. To show this we will consider a simple two

sectoral I-o model with only two categories of final demand

(consumption, C and investment, I ). fn this caserequations

system 3.2.20 reduces to

Yr a eu c + er2 r
3.2.23

\7=c-2 t2r c + t22r

Having linked sectoral- value-added to t,he usual compo-

nents of GNE, the missing link of the income propagation

nechanism in the usual I-O model can be established by as-

suming the following simple aggregate model :

C - ol YI + oZ Y2 Consumption function
I = I* Exogenous investment

y = YI + lZ = C + I* National income identity

where o1 is the marginal propensity to consume (l,tpC) out of

ith sectoral income.

Using the information contained in the above simple ag-

gregate demand ¡nodel, tê can rewrite 3.2.23 as

Yt ! elt(otYt *o2yz )+cI2 I*
. . . 3.2.24

12 ¡ eZL (c1Y, *oZlZ ) + e2Z I*
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or
(r Lr or )tr ",, 

o2 Y2) = eL2 I*
3.2.25

" 2rot tt + ( r 
"zt ozlYz t22 r*

or

LY=T
Therefore, Y

(f e

I
T

3.2.26

3.2.27

where ttot ) -e uo2
L

2I
oI (r 9ro

2

and

ll::l
T

1

T

h
Thus, sectoral value-added (Yi) is explained by the ex-

ogenous variables of the aggregate model. This completes the

loop in the multiplier process and we have a complete circle
: demand output demand. Ànd the exogenous variables of

the aggregate demand model are the driving force.
with the link between demand and supply now in place, the

multiplier¡' properties of the complete model may be exam-

ined. The reduced form of the complete model is given by

eguat ion 3,2.27 , i . e. ,
-l

Y=l T

r' À nultiplier
to a change

is defined as change i
in exogenously determine

ns
dd

ectoral income due
emand.
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the general formula for the multiplier is givenTherefore,

by

where

-1AY = L
^T

L = t/ lLl

(r .2rozl e1t

"zI o1 (f e,,

-1
L

3.2.28

-1

::l
and ltl = 1- "Uof "2L 

oz

if we denote the elements of

3.2.28 can be rewritten as 3

^YI = w11

From 3.2.29 ,

^YrlArl

by wij, equations system

^Tt 
+ w:.zLTz

3.2.29

LIZ = v2I 
^Tt 

+ wrrAT,

we derive the following rnultipliers 3

= (1 - "2Lo.zl/lLl = tr , given o \ 0

AY / ^r e d/ lLl =lt
12 ' eiven o L.lrlr.ro

, given A r[2 = 0

I 2

^Yz/ ^rt = %L\/lLl = wzL

Lv2/ LTL Ê (r 
"rt 

or) /lLl = v 22 , given o q. = 0

From 3.2.30, it is clear that only if o1 = o2 , ( i.e. ,

when MPCs out of each sectoral income are equal) will the

'aggregate' rnultiplier of the complete model reduce to the

simple Keynesian multiplier. That is,
AY/ 

^T1 = ÂYt/ Aï + oYz/A Tr

( r e2lozl / lLl + er1 "¡/ lLl

11
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(r - ïr tr+ e2Lat l/Ã - e'' ct'- ezL o2 )

- I / {f ("U *"Zt)} ; since oI o2

E 1 / (r ) since e'' + ez* 1 from 3.2.2I

Therefore, a ! / A Tt =1/(r-MPc)

Similarly, Ay/ ot, = 1/ (f-MPC)

From 3 ,2.2g and 3 ,2,30, wê can der ive the f ollowing mul-

tiplier properties2 o

a) Given an increase in the exogenous demand for ith sec-

toral outputr r¡ith the exogenous demand for all other

outputs held s9¡5!¿nt ¡

i) the output of the ith sector increases (since

Lti/ Â Ti > 0);

ii) t,he output of every other sector increases, too

(since ovj/ ^ri ' 0);

iii) the ouLput of ith sector increases by the larg-

est anount (since r11 > 91 and vZZ, wl2 ).
-tb) Since the diagonal elements of L are greater than

the off-diagonal elements of the corresponding rows,

the output of any sector j is (algebrically) more af-
fected by the exogenous increase in demand for itself
than by the exogenous increase in demand for the out-

rt ies, please
, Murta, Y.,
of Econometric

zo For the nathenatical proof of tþ"tg prope
see Morishima anA-Ñãssã, in.Morishina, M.
Nosse, T. ana iâitä.-u. (eds), The tqorkinq
ModeIs, Cambrodge-Uníversity Press, I972,
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put of any other sector.

c) If a yI r 0, f rom the f irst eguation of 3.2.29, re may

write

^Ît 
Ê (ttZ /wtt ) art

Using this in the second equation of 3.2,29, we derive

^Y\/olz Ê (rzzrrr ,L2rz'l/wn

chere ^ Yl is the change in Yz due to change in T 
z

when o YI= O If we take the difference between the

last eqaution of 3.2.30 and the above eguation, we get

^Yz / 
L Tz ^ Y: / Â V, = rLz w21 / \t > 0

That is, an increase in output of any sector resulting

frOm an increaSe ín the exogenous demand for Èhe same

or some other sectoral output is less if outputs of a

number of sectors are held constant than it wiII be if
they are all permitted to varY.

Morishima and Nosse Ã972) termed the properties (a i - iii)
as Hicks law I, II and III respectively by analogy to

Hicks'2r derived laws for prices. They also termed proper-

ties (b) and (c) as Metzler's Theorem2¡ and the Samuelson-

LeChatelier Law2' respectivelY.

¿r Hicks, J.R., Va1ue and CapitaL, Oxford University Press,
1939, pp 72-75,

2 2 MetzIer, L.4., tA MuItiP I
i
e-Country Theory of Income

Transfers', Journal of PoIit cal Economy Feb. 1951.

' t Samu
ple'

leson ¡ P.À. ¡
Economet r ica

'An extension of the LeChatelier Princi-
, ÀpriI 1960.
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The above multiplier properties show how any policy
action or exogenous change in final demand works through

different producing sectors. These simply are not tractabLe
in a highly aggregate Keynesian model. This is why K1ein
(1978, p 1) says

Y
r
p
b
1

i

et the economic problems of today seen to be int-
actable when studied through the medium of sim-tified macro models. The ñew system should com-ine the Keynesían model of final demand and
ncome determination with the Leontief model ofntersectoral flows.

of these multiplier properties, the last is the mosL revear-
ing for the developing countries. It is held by many ob-

servers that in developing countries the supply of many sec-

tors (specialry of agriculture) with respect to price is
inelastic (at the extreme is zero) due to structural bottle-
necks and foeign exchange constraints on essential imported

raw-materials (KaIecki, I976; Rao, 1952; TayIor, l97B). In

that situation, increase in demand for outputs of those sec-

tors will result in increases in t,he'generar price level.
That is, the Keynesian murtiplier wi 11 work in nom j.nar terms

only; thus, we may observe a full-employment multiplier for
an economy which has substantiar underemployment of resourc-
es (Rao, 1952).
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3.3 PRICE CONVERSION

One of al. consequences of disaggregating demand reLa-

tions is that the detailed expenditure flow wilI involve

relative prices as prices carry the impact of supply back to

demand. However, a theory of price formation is lacking in

the general I-O model (Klein, 1953,1955; Morishima,

1956,1957). UsuaIly price forrnation in the I-O model is

dealt with by assuming that sectoral prices are cost deter-

mined.

Reading down the ith column of the I-O table, w€ geL

cost'determined output price in sector i is :

T
]-

P.
l_ "ij 

tj + ariw+ lcir+qmiPm 3.3. L

where Pi is the output price in sector i at factor cost and

rù, r and Pm are the price of labour, capiÈaI and non-compet-

itive imports respectively. The a are the domestic I-O in-

put coefficients while 
"lÍ , âki , â¡ni are coefficients of

labour, capital and non-competitive irnports respectively.

Representing 3.2.1. in matrix form, w€ get

P'[I - A] t"i + t"[ + Prn"'* 3,3.2

where P' is a row vector of sectoraL prices and ai ,ai<,

Li are row vectors of Jabour, capital and import coeffi-

cients respectively. Inverting 3.3.2 we 9et,

P'= lrai + tâ'k * P^aå', I [t - À] -1 3.3.3
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Equation 3.3.3 states thaÈ each sector's output price wilr
be sum of direct and indirect prirnary factor costs in pro-
duction (ray1or, ]-979; Watanabe and Shishido, 1970).

However, prices determined in the producing sectors are
not the prices that appear ín the demand relations. The de-

nand functions have price variabl-es (e.g., consumer durable
price) which is an index of several cost-determined prices
in different producing sectors/industries. Thus, sectoral
prices must be transrated into a vector of final demand def-
Iators.

since the jth column of the commodity conversion matrix,
E, fulry describes the way in which the jth finar demand is
alrocated to various producing secÈors, it seems quite rea-
sonable that these proportions could be used as weights when

transforming the sectoral prices into the synthetic final
demand prices (xresge , ]-9G9; Fisher-Krein-shinkai, 196b;

Preston, I972; Cha1mers, J-97Z).

one of the most important side conditions that the use of
I-O theory satisfies is the identity

nm
¡Yi=Ecir.)' . . . 3.2.22

or GNP = GNE in real terms.

That is, in real terms, expenditure components (Gj) sum to
the same total as the sectoral value-added (yi ).

Maintenance of this consistency suggests that sectoral
pricds and finar demand deflators must be rinked by a con-

version technigue that preserves the current price identity
corresponding to 3.2.22. Therefore,



OT GNP

This can be written
PtY =

But Y and Gare

conversion matrix, E

Y=EG

PiY i P* JGJ

= GNE at

in matrix

P*'G

Iinked to

,âs
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3.3.4

current prices.

form as !

. . . 3.3.5

each other via the commodity

3,2.20

m
Ðl

n
¿
i

Therefore,

P'EG = P*rG

Thus, one definition of final
satisfies 3.3.4, given P is

P*' = PtE

ThaÈ is,
P* = E'P

A typical element of 3.3.8 is :

. . . 3.3.6

demand deflators (P* ) Èhat

3.3.7

3.3.8

P* = liPt + e2í P2* .... + eni Pr,

Thus, cost-determined I-O sectoral prices can be transformed

into final demand deflators by using the weights of lhe

transposed commodity conversion matrix, E.
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3.4 À REVIEW OF MÀCRO MODELS INCORPORATING INPUT-OUTPUT
ñnffiTõñs : TäftnffioE'VErõÞÏreõ,uH TRI ES

Ever since Klein posed the question, "what kind of ma-

croeconometric model for developing countries?" and suggest-

ed a possible methodology in 1965, there have been very few

attempts at constructing a complete macro model for develop-

ing countries explicitly incorporatíng I-O relations. The

first attempt to construct a macroeconometric model for a

developing country with feedback between supply anA demand

was nade by Klein himself and Behrman. The objective of the

KIein-Behrman model (1970) for the Btazilian economy was to

extend and modify the standard Keynesian short-run model and

the Harrod-Domar growth model in order to incorporate some

features (e.g., supply deficiency in agriculture) which are

peculiar to a developing country Iike Brazil.
While elements of aggregate finaL dernand (consumption,

investment, etc.) are explained as usual within the standard

Keynesian short-run macro model, the supply side of the mod-

el is provided by production relatíons for t,hree sectors

(primary, secondary and tertiary). However, they did not use

I-O relationships explicitly to explain the supply side.

Rather, production of value-added in each sector is ex-

pressed in the form of demand relationships; the explanatory

variables are elements of aggregate final demand. But these

equations can be interpreted as transforu¡ation of an I-O

type production process. However, they extended the produc-

tion equation for the primary sector to incorporate some
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structural characteristics of this sector and estimaLed sep-

arate equations for coffee yeild and coffee acreage. The

predictive power of this model was found to be satisfactory.
Chalmersr 2 ' (I972l. , attempt to integrate demand and sup-

ply in the Thai economy is important in many respect. Being

an earlier attempt at constructing an integrated model for a

developing economy, he confronted many problems that are pe-

culiar to these economies. One particular problem ís the

non-availability of an input-output table. Besides formida-

ble data scarcity, most of the developing countries do noÈ

have an explicit I-O table. In the absence of an I-O table

for the Thai economy, Chalmers used the usual I-O linearity
assumption that each sector uses a fixed proportion of other

sectors' output as inputs in order to specify t,he secÈora1

input demand functions. In addition, he assumed that the

final demand deliveries from each producíng sector are a

constant fraction of the components of GNE (C,IrG,X-M). with

these ty¡o assumptions, sectoral value-added can be thought

of as fixed proportions of the categories of final demand

(CrI,G,x-M). when an I-O table is available, these propor-

tions are the elements of the commodity conversion matrix,

E. But in the absence of an explicit I-O table, Chalmers

calculated these proportions by using Ieast squares regres-

2t Though Chalmers' methodology is very similar to that of
Fisher, KeIin and Shinkai (1965) and Kresge (1969), he
claims that he was unware of Klein (1955), Fisher-Klein-
Shinkai (1965) and Kresge (1969) until his own work was
completed.
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sion of sectoral value-added on categories of final demand,

with the imposition of condition that the column sum of

coefficients is one, so that properties of the conversion

matrix, E, listed in equations 3.2.2I and 3.2.22 are satis-
fied. Thus, sectoral value-added is explained by GNE compo-

nents (C,I,G,X-M) which themselves are explained by sectoral

value-added by way of Engel curves or ana).ogues of them.

Àlthough supply (sectoraL value-added) and demand (CNn

components) can be linked. even if there is no I-O table

available, there could be a degrees of freedom problem in

using this regression technique. Most developing countries

do not have long time series data on GNE components; thus a

detailed set of final demand categories used as explanatory

variables wilI mean fewer degrees of freedom. Chalmers re-

solved this problem exactly the same way as Fisher, K1ein

and Shinkai (1965) did with the Brookings model. That is, he

specified e priori zero restrictions on coefficients to re-

duce the number 
-of explanatory variables in a particular re-

gression equatÍon. This amounts to finding g priori produc-

ing sectors independent of one another ( in terms of input

use) and sectors that do not deliver to a particular catego-

ry of final demand. That is in the I-O sense, some of the

elements in the direct-indirect requirement matrix and in

t,he industrial distribution of final demand matrix are zero.

Klein and Del Rio (1974) constructed a macroeconometric

modeL for the Mexiean economy, whose supply side is provided
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by production relations for three sectors (primary, secon-

dary and tertiary). The model specification is very much

simiLar to the Kerin-Behrman (r920) moder for Brazil with
necessary modifications to take care of some charateristics
which are peculiar to the Mexican economy. value-added ín
each sector is specified as a functíon of erements of aggre-
gate final demand with I-o interpretations. The model has

been simurated with t¡vo alternative assumptions about the

behaviour of the federar government one defrationary and

the other expansionary in order to set up lower and upper

bounds within which the rear economy would probabry move.

Marzouk (1975) developed a macro model for sudan to pro-
vide an empiricar description of the structural characteris-
tics of the economy and to forecast its growth pattern. The

supply side of the model is represented by eguations for
val.ue-added by sector - with an input-output interpretation

and an aggregate production function. The model revears

the importance of primary production in the export sector
(especiarJ.y cotton and oir seeds) and of machinery imports

in capital formation. poricy simuration indicates that real
GNP - whire its composition will remain basicarry stabre
will double by 1985 growing at 6t per annum. Emp).oyment

wilr grow at 4t annuarly while the rate of infration will be

around the 5t mark.

Thoguh these nroders attempt to incorporate feedback be-

tween supply and demand, none of them used I-o rerationships
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explicitly for this purpose. The sectoral value-added has

been specified as a function of elements of aggregate final
demand and coefficient,s for output conversion have been es-

timated directly from these relations. But due to the pres-

ence of intercept terms and omission of certain GNE compo-

nents from value-added relations, Kelin-Behrman (1970),

Klein-Del Rio (]-974) and Marzouk (1975) have found conver-

sion coefficients whose columns do not add up to one. As a

result, GNP is not eguat to GNE in real terms and impacts of

GNE components on sectoral value-added are found to be bi-
ased either upward or downward. This problem, however, does

not arise if I-O relations are used explicitly. If I-O ta-

bles are not available, it is suggested that all sectoral

value-added functions be estimated simultaneously with the

restriction that there be no intercept and the column sum of

coefficients be unity (Sapir, 1976) .

FoIlowing the original ideas developed in the Brookings

Econometric Model and the work of Preston 0972), Seguy and

Ramirez (1975), for the first time, used an I-O table ex-

plicitly within a macroeconometric model for a developing

country. They linked the 1960 I-O table of Mexico to a re-

vised version of the DIEMEX-WEFÀ Forecasting Model of the

Mexican economy. The integrated model nas used to simulate

policy ¡neasures. Particular att,ention was given to policies

involving changes in technology, i.e., changes in the I-O

direct requirement coefficients. For example, poLicy was
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sinulated for an increase in government expenditure directed

toward increasing the efficiency of certain sectors of the

economy. Increase in efficiency was defined in two ways !

a) As a result of the policy change a given sector be-

comes more efficient in the sense that it uses less

input per unit of its output. That is, column coeffi-
cients of the sector in question are reduced.

b) The sector in question becomes more efficient in the

sense that it produces better products, so that the

using sectors need less as input per unit of output.

That is, row coefficients of the sector in question

decline.

In view of their importance in economic development three

sectors agriculture, basic metal industries and transport

- Ìrere selected'to simulate the effects of government in-
vestment. It was found that investment in agriculture which

tends to increase its efficiency (measured by reduction in

row coefficients) would bring about a greater stimulus to

industrial production than new government investment direct-
ed toward the industrial sector itself.

This exercise reveals the usefulness of incorporating in-

ter-industry transactions in an aggregate nodel. It shows

that the same policy can have different effects depending on

sectors of the economy to which a particular policy is di-
rected, Such information is particularly irnportant in formu-

Iating a development plan in terms of aJ.locating investment

to various sectors.
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Canlas, Encarnacion and Ho (1976) constructed a macro

model for the Philippine economy, which explicitly incorpo-

rates an I-O table. Their objective was to show interrela-
tionships among : (a) the distribution of employment in the

production sectors, (b) a measure of income distribution
(share of employment income in GNP) and (c) consumption de-

mand, with their implications for economic development. The

presence of an I-O structure in the model enabled them to

link consumption demand to sectoral employment and to the

share of enployment income in GNP. The sectoral projections
show that ¡¡ith a decrease in the share of employment income

in GNP, the share of agriculture in total private consump-

tion and in total employment increases. The service sector,
on the other hand, moves in the opposite directions : its
shares in total private consumption and in total employment

declines, âs the share of employment income in GNp declines.
Bonnici (1980), Ín his attempt to integrate the I-O and

Keynesian models for the Maltese economy, tackled two impor-

tant questions : (a) fs a time series of I-O tables useful

and (b) how to combine a time-series of I-O tables with a

traditional final demand model.

In contrast to TiLanus' (L965) negative answer to ques-

tion (a) above, Bonníci found that time series data on I-O

tables provide useful information. He observed that TiLanus'

negative finding was mostly due to the fixed proportionality
assumption of the traditional input-output rnodel. As a re-



65sult, Bonnici substituted Leontief fixed proportion produc_
tion functions with the generalised cost function¡, to de-rive cost-minimizing input demand functions. These derived
input demand functions arrow for factor substitutions andreduce to the Leontief specification for the case of no fac_tor substitution. This extension of the traditionar r_o mod_el provídes the supply dimension of the macro model. The de_

mand side of the economy is captured by setting up sectoral
consumption functions. contrary to the previous findings ofTilanus, Bonnici found that export forecasts, utilizing thetime series of I-o tables, are superior to those of the tra_ditional I-o model based on a singre period sample.

one of the probrems that remains in the integration ofr-o and Keynesian macro models is the guestion of constancy
of the direct reguirement matrix (a) and the industrial dis_tributíon of the final demand matrix (H). Traditionally,
this problem has been tackred by modelling the error on the
assumption that the factors that cause the change in tech_
nol0gy (e matrix) and índustrial distribution of finar de_
mands (tt matrix) are also the factors that are responsible
for variations in the observed and predicted varues of the
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sectoral. value-added. Bonnici suggests an alternative

solution to this problem, if a time series of I-O tables is

available. He suggests nodeling the A and H matrices direct-
ly. À can be modeled directly by using the generalized Leon-

tief cost function which aIlows for factor substitution. And

H can be rnodeled directly through behavioural equations such

that sectoral I-O final demand deliveries are expJ.ained by

Engel curves or some analogues of them.

Although these applications of the integration methodolo-

gy are few, they nonetheless reveal'what kind of macro mod-

eIs' might be constructed for developing countries. The mac-

ro model ¡rhich expJ-icitly incorporates inter-industry flows

provides a much better understanding of the intricate prob-

lems of developing countries. The integrated model, having

fuII feed-back between demand and supply, can be a useful

aid to development planners.

3.5 ST]MMÀRY

The basíc features of an open static input-output model

and its use in conjunction with a macro model have been dis-

cussed in this chapter. It has been found that although the

I-O analysis is a useful technique in detailing the supply

side of an economy, it has some shortcomings. In particular,

it short-circuits the income propagation mechanism by the

assumption that final demand is exogenous and thus not tak-

ing into account income elasticity of demand. This can be
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overcome by closing the model with households as another

rsectorn which supplies labour inputs and uses (consumes)

commodities supplied by other sectors. But this is not sat-

isfactory for at least three reasons : (a) households are

treated as mechanical creatures with fixed coefficients of

consumption, (b) it leaves out receivers of non-employment

income in the nendogenized" households sector by assuming

that households supply only labour inputs and only labourers

consume, and (c) it does not take into account other compo-

nents of demand (".9., investment) that might also depend on

income and hence rnisses part of the feed back of income on

further demand.

Klein's (1965) suggestion to close the model by explain-

ing the sectoral final demand deliveries with Engel curves

or some analogues of them may run into statistical problems

because time series on sectoral final demand deliveries are

not generally available. This led Preston Ã972.) to suggest

an alternative approach which Iinks sectoral final demand

deliveries to GNE components on which reÌatively long time

series data are usually available. with this link in place,

the loop of the income propagation mechanism becomes com-

plete and a macro nodel can be developed with joint feed-

back solutions of the suppLy and demand process. However,

this alternative methodology of integrating an I-O system

with the Keynesian system has short-comings as welI. In par-

ticular, it assumes constant technical coefficients and a
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fixed distribution of sectoral final demand deliveries in

GNE components. This problem led to modeling the errors on

the assumption that factors which make for changes in tech-

nology and taste are the same that give rise to deviations

between the observed and predicted sectoral value-added. To

resolve the problem of technological and taste change, Bon-

nici (1980) suggested replacing the fixed coefficient pro-

duction function with a generalised Leontief production

function and explaining sectoral final demand deliveries
with behavioural equations. However, this alternative solu-

tion can be attempted only when a time series of I-O tables

is available.

Another problem associated with disagregating demands is
that detailed expenditure flows involve price relatives.
The I-O system does not have a theory of price formation,

other than postulating an equality between costs and prices

in each sector. Attempts have been made to combine these

cost-determined sectoral prices with input weights and thus

create several final demand deflators needed in order to ac-

count for variation in the componends of final demand. rt
has been found that the 'commodity conversion' matrix which

links components of GNE to the sectoral final demand deliv-
eries can be used to establish the link between final demand

deflators and cost-determined sectoral. prices.

Àfter reviewing the methodology of integration, various

muLtiplier properties of the 'complete' nodel have been ex-
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amined in this chapter. These properties may be summarized

as follows:
a) If MPCs out of different sectoral income are equal,

then the aggregate multiplier" derived from the com-

plete nodel is identical with the naive Keynesian mul-

tiplier.
b) Given an increase in exogenous demand for ith sectoral

output, the exogenous demand for all other outputs be-

ing held constant : (i) the output of ith sector in-

creases, (ii) the output of every other sector in-

creases, and (iii) the ouÈput of ith sector increases

most.

c) The ouput of any sector j is (algebrically) more af-
fected by the exogenous demand for itself than by the

exogenous demand for the output of any other sector.

d) Àn increase in output of any sector resulting from an

increase in the exogenous demand for the same or some

other sectoral output is less if outputs of a number

of sectors are kept constant than if they are allowed

to vary.

Of these, the last multiplier property.is the most important

for developing countries in which various sectoral supplies

are generally inelastic due either to structural rigidity or

to foreign exchange constraints on essential imported raw

2a The aggregat,e multiplier
ral nultipliers.

ís defined as the sum of secto-
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materials. In this situation, the Keynsian multiplier may

portray developing economies as characterised by nfull-em-

ployment" since the Keynesian multiplier will appear to work

only in nominaL terms (nao, 1952).

Finally we reviewed some applications of the integrated

model in developing economies and it has been found that a

model with joint feed back between supply and demand can be

a useful aid to development planners.



Chapter IV

A MÀCROECONOMETRIC MODEL OF BÀNGLADESH

Models constitute a framework or a skeleton and
the flesh and blood will have to be added by a lot
of common sense and knowledge of details.

Jan Tinbergen

(HobeI Lecture)

The purpose of this thesis is to construct an aggregate

demand model with a view to integrating it with the 1976-77

input-output t,able of Bangladesh. That is, to explain the

final demand deliveries by the producing secÈors in the

I976-77 I-O table from the equations of economic behaviour

as well as J.inking macroecononic policy variables to the

sectoral value-added. This, then, will complete the demand-

supply-demand loop of a complete macro model with simultane-

ous interactions. In the light of the díscussion in Chapter

II, it is clear that there is a need to construct a macroe-

conometric model from ¡yhich one can explain the final expen-

dit,ure categories and this then can provide a demand dimen-

sion to the 1976-77 I-O table of Bangladesh. In this

chapter, äD attempt wiII be rnade to do so. The period of the

7T
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present study is 1959-60 to 1980-81."

4.T SPECIFICATION OF THE MODEL

The model consists of a few relatively simple equations.

It attempts to explain the behaviour of such economic vari-
ables as consumption, investment, imports, exports, govern-

ment revenue and expenditure. The structure of the aggre-

gate model is specified as follows :

CP = f(Yd) private consumption function

CG = CG* Exogenous public consumption

f = f(Y,CR*,FCA*) Gross fixed investment function

MC = f(Yd,CS*) Consumer goods import function

MI = f(I) Capital goods import function

MR = f (Y) Raw-material import function

EX = EX* Exogenous exports

Y = CP + CG* + I + EX* - MC - MI - l{R

National income identity
Yd=Y-TR* Disposableincome

where CP = Private consumption of goods and services

CG* = Public expenditure on goods and services

I = Gross fixed investment

MC = Imports of consumer goods

MI = imports of capital goods

MR = Imports of raw-materials

EX* = Exports

27 The fiscal year in Bangladesh runs from July to June.
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CS* = Capital accounts surplus

CR* = Credit advanced by Banks & financial institutions
FCÀ* = Foreign capital assistance

TR* = Real income tax

Y = Gross national products

Yd = Disposable income

Asterisks denote exogenous variables.

While the rationale of the above specification and re-

gression results have been eJaborated in the sections to
follow, some preliminary comments about the model are in or-

der. The structure of this model involves, in many re-

spects, heroic simplifications of the working of a complex

economy. In constructing this model, compromise had to be

made in at least three respects: (a) ttre level of aggrega-

tion, (b) the specification of the equations and (c) the

reilability of data.

The first compromise that had to be made was the appro-

priate level of disaggregation. I{hereas the description of a

complex economy may require a thoroughly disaggregated mod-

ê1, we could achieve a disaggregation consistent only with

the final demand categories of the most recent (l.976-77) I-O

table for Bangladesh. Although this serves the present pur-

pose , a more disaggregated macroeconomteric model wilI be

more useful if an I-O table with more final demand catego-

ries becomes available in future. But the major hurdle has

been the paucity of data. Nonetheless, to the extent data
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availability pernitted, attempts have been made to incorpo-

rate a greater disaggregaÈion. For example, for the period

I972-73 to 1980-81, separate functions for private consump-

tion of food and other commodities and for private and pub-

lic invest,ments have been estimated.

The second trade-off is between elegance of specification

and resulting degrees of freedom. Whereas 'correct" speci-

fication is implied by high precisíon of the esÈímates, the

precision level declines with the decline in the degrees of

freedom. Therefore, in introducing variables and a lag

structure a choice had to be made. The lag structure in-
volves a maximum of one period lag and t,he equations have at

most three explanatory variables.

Though this model is very much simplistic and cannot cap-

ture many aspects (e.9., internal migration, popu).ation,

supply deficiency, external debt, etc.) of the Bangladesh

eco.nomy, it still has the flavour of it. This flavour is re-

tained by the nay the monetary sector is linked to the real

sector of the economy. Traditionally, investment functions

tink the monetary sector to the real sector via the interést

rate. But it seems very unlikely that the interest rate

wouLd be significant in investment functions of an underder-

developed economy like Bangladesh where organised money and

capital narkets are almost non-existent.¡3 This nodel links
the nonetary sector to the real sector by specifying an in-

" This issue has been discussed more elaborately in Section
4.2.2.



75

vestment function with credit advanced by banks and finan-

cial institutions as one ot the arguments in it. In Bangla-

desh where interest rates do not reflect the cost of borrow-

ing and credit is regulated by the central bank's over-all
nonetary programmes, the credit market always remains in di-
sequilibrium. Where there are so many worthwhile ventures,

it is usually the case that demand for credit exceeds sup-

ply. Thus, credit availability is an effective constriant on

investment.

The third compromise involves a very common problern, that
is, the reliabiJ.ity of data. Time and financial limitations
did not permit us to undertake collection of data from pri-
mary sources. Thus the model is constructed on the premise

that data already published by various government and inter-
national agencies provide a basis for experimenting with an

econometric model for Bangladesh. Àt times, however, our

hope nas seriously dashed when data published by the same

agency showed inconsistencies. Data published by different
agencies had to be cross-checked and it has been found that

data compiled by the l{orld Bank are more consistent than any

other. The other najor sources of data are the Bureau of

Statistics and the Planning Conmission, Government of Ban-

gladesh. For the period 1959-60 to 1969-70, the sole source

of data is ÀIamgir and Berlage (1974).

It may be mentioned, again, at this point that during the

period prior to December 1971, nost of the national income
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and expendíture data for Pakistan were not collected for the

provinces of which EangJ.adesh was one. Àlamgir and Berlage

(1974) did a formidable job in attempting to separate Ban-

gradesh national income statistics from the pakistan nation-
al incone accounts for the period 1959-60 to 1969-70. Not

surprisingly, they had to use heroic and ad-hoc assumptions

in adjusting these data for consistency. This leaves open

the question of legitimacy in using this data series in con-

structing a macroeconometric model. since there is no other

source of data for the period prior to 1971, the choice r¡as

either to use whatever data series is avairable and thus

take advant,age of greater degrees of f reedom, oE to conf ine

the study only to the period afLer liberation (1972-73 to

1980-81). The former option has been chosen, despite the

possibility that there might have been major structural
changes due either to reorganisation of the economy after
independence or to expectations aroused by independence it-
self. However, in tests for such structural shifts, the dum-

ny variable for the intercept has been found significant
only in cases of the consumption function and of consumer

goods and raw-rnateriar irnport f unctions ( see sections 4.2.r
and 4 .2.3, .

Another problem associated with the data is the high col-
linearity anong variabLes.'' In such a situation, ít is dif-
ficult to disentangle effects of individual explanatory

2t Correlation and co-variance natrices
dix E.

are given in Àppen-
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variables. However, with multícollinearity, the problem is

one not of existence or non-existence but of how serious or

probJ.ematic it is (Maddala, 1977, p 183 ) . Às long as the

collinearity is not perfect, people use some rules of thumb

and judgement in deciding whether multicollinearity is seri-
ous or not (Maddala, 1977, p 186). Even when it is found to

be serious, there is no straight forward cure to it and

sometimes a remedy may be worse than the disease (Gujarati,

1978 p 187). In our particular case, wê do not consider mul-

ticollinearity a serious problem as long as we are concerned

with over-aII relationships and not with testing particular
hypotheses. Since our aim is to find general relationships
to be used lat,er in the I-O model, r{e can ignore muLticolli-
nearity as long as signs of the parameters do not contradict
the received tbeory.

Às a first approximation, ordinary least squares (Or,S)

regression has been used to explore the preliminary specifi-
cations. Even though the OLS nethod does not give consis-

tent estirnates of the parameters in the presence of simulta-

neity (because of correlation between the residuals and the

regressors), sometimes it is possibte to discern the direc-
tion of the bias of the OLS estinates. More importantly, it
has been found that the OLS nethod is more robust against

specification errors than many of the simultaneous eguation
(consistent) methods and also that predictions from equa-

tions estimated by the OLS method often compare favourably
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with those obtained by the simultaneous equation methods

(t*laddala, 1977 , p.231) . Besides, even i f OLS estimates are

biased, they often have smaller dispersion about the mean

value of a set of estimaÈes.3o Despite its failing so far as

biasedness is concerned, OLS method remains a convenient, if
somewhat untrustworthy means of tesling individual equat i ons

(Wynn and Holden, 1974, pp 119-20). However, as Klein
(1969, p 183) points out

. . .. it does not follow that the system
functions the sane for the consistent
sistent method of estimation. .... Man
ferences can have significant system-w YI de ef fects
and there is a pay-off in seeking consistent esti-
mates. 3 ¡

Consequently, after initial screening of the equations, the

two-stage least square (2StS¡ method has been used for the

final version of the model. Though "this is Less than satis-
factory, but it is the way models of any complexity are in
fact constructed" (KIein, 1971, p 22). The use of 2SLS esti-
mation technigue does not only ensure the consistency of es-

timates but it also takes care of over-identification of the

model. In this particular case, the model has exacly the

same number of independent and consistent equations as num-

ber of endogenous variables, so that it has unique mathemat-

ical solution. However, the model is statistically over

identified. That is, we get multiple estimates of parame-

ters. In this situation, the zStS produces some average of

as a whoLe
and incon-
small di f-

30

tl

For details on this issue, see Beals ÃglZ) pp. 1.51-52.

Emphasis added.
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ly unbiased and consistent.
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est,imates are asymptotical-

4.2 REGRESSION RESULTS

The OtS regression resul.ts of various functions are dis-

cussed in this section. The 2SLS estimate of the final ver-

sion of the model wilt be presenLed in the section to fol-
low. À11 variables are measured ín J.972-73 constant prices

if not mentioned otherwise. The data cover the periods

1959-60 to 1969-70 and 1972-73 Èo 1980-81. Data for the

period 1970-71 and I97I-72 are not available. However, these

two periods were the most unstable periods due to the civil
nar. Figures in parentheses are t-vaIues.

4.2.1 Consumption Function

Àggregate consumption in the economy is composed of pri-
vate and public consumption. Therefore,

Ç=CP+CG

where C is aggregate consumption

CP is aggregate private consumption

and CG is aggregate public consumption.

!{hile public consumption (CG) is assumed to be exogenous,

private consumpt,ion (CP) is assumed to be endogenous. To ex-

plain private aggregate consumption we have first tried a

very naive Keynesian consumptíon function, i.e.,
CP = f (Yd)

where Yd is real disposable income.
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The estirnated eguation for the period 1959-60 to 1980-81

is,
CP = 1807.3 + .868 Yd

(.605) (r0.72t1

,
F-'.94, D-w=1 .97

The estimated marginal propensity to consume (MpC) is .87

which seems quite plausible for a country like Bang).adesh

with a Iow level of income. Though the estimated MpC is very

close to Hossain's (1973) findings (Hossain estimated the

MPC to be .84), it is higher than Alamgir and Berlage's
(I974) estimated MPC (=.79). The difference between our es-

timate and that of Alamgir and Berlage nay be due to a shift
in the consumption function. In fact, Lackman and You (1979)

did find such a structural shift after l97I-72. À test for
structural shift in the private consumption function after
l97l-72 supports Lackman and You's (1979) findings. The re-
greesion result with durnmy for the intercept is,

CP = 9246.2 + .78 Yd - 3690,2 D ¡ Ç,3 .99,
( 5. 315 ) (27 .gtr) (-l .725 ) u-w=2.01

where D = I for 1959-60 to 1960-70

= 0 for 1972-73 to 1980-81

The dummy variable is highty significant, indicating an

upward shift in the consumption function in the later peri-
od. Àn interesting point to note is that the MPC (=.78) witt¡

the dummy variable is found to be almost the same as that

found by Alamgir and Berlage for the period 1959-50 to
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1969-70. These results support the hypothesis thaL there has

been an upward parallel shift of the consumption function.

Thus, our initial estimate and that of Hossain for the MPC

are biased because no account rras taken of this structuraL

shift. This phenomenon can be illustrated in the the folIow-
ing diagram:

CP

a
0
aa

a
a

1972-73 o

o

B
1969 -70

a

A

Y¿

AB represents the regression line for the period 1959-60 to

1.969-70 and CD for the period after independence. If a sin-
gle regression Iine (ep) is fitted without accounting for an

intercept change, then the slope (upC) will be overestimat-

ed.
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Private consumption is J.ike1y to be different in the ru-

ral and urban areas (tsLam, 1965). Given the fact that Ban-

gLadesh is predominantly an agricultural country, with 90

percent of the total poputation living in the rural areas,

it is worth investigating separate consumption functions for

rural and urban areas. However, Since we do not have Sepa-

rate data on consumption and income for rural and urban are-

âS, we have estimated an aggregate private consumption func-

tion with agricultural income (ya) and income from all other

sectors (yR). It is expected that agricult,ural incorne (Va)

wiIl be a c1ose approximation for rural. income as agricul'

tural activities are confined mostly in rural areas. Simi-

Iarly, âS industrial and service sectors' activities are

confined nostly in the urban centres, income from the rest

of the sectors (yn) can be used to approximate urban income.

Àgricultural income (ye) includes income from croPs, fores-

try, livestock and fisheries. This corresponds to nine

(rice, wheat, jute, cotton, other crops, livestock, fisher-

ies and forestry) sectors classified as agriculture in the

1976-77 I-O table of Bangladesh.

The estimated equation for the period 1959-60 to 1980-81

is
cP = 6263.6 + .618 YA + L.01 YR ì

(r.97q) (3.906) (10.718)

.¿
B= .9',7

D-W=I.62

Both variables are signifícant at the

pected, MPC out of agricultural income

It level and as ex-

is less than that, out
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of all other sectors' income. The urban people exposed to

'modern' life style and influenced by 'demonstration effect'
are expected to have higher MPC than the 'self-contained'
rural people who are accustomed to a very modest living and

to whom many of services and goods are simply not availabLe.

However, the exceptionally high value for the MPC (=1.01)

out of other sectorst income (yn) is disturbing. This may

be due to high collinearity between YA and YR; the correLa-

tion coefficient between them being .85, some of the effects

of YA may have been captured by YR.

4.2.I.I Consumption Functions for Food and Other
Commodi t i es

It has been hypothesised by many observers (lslam 1965,

Vernardakis 1978) tt¡at changes in income and prices affect

changes in consumption demand for food differently from that

for other commodities in an underdeveloped economy. with a

very low leve1 of per capita income, it is very unlikely

that relative price wiIl rea1ly matter in the consumption

demand for food, especially when the consumption baskeL is

dominated by very low category of foods at the survival lev-

el. Peop1e nay substitute among different types of food

(lower category for better category) when food prices in
general rise; but they will continue to spend nearly the

same amount on food as it is already at a bare ninimum (and
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in certain cases below minirnum)" and cut back on other con-

sumption (services, durables, etc). The single most impor-

tant variable in the consumption function for food is, then,

expected to be per capita income and our estimation results
support this hypothsis. The regression results for the peri-
od Ig72-73 to 1980-81 

t 
ut ,

PCF = 124.08 + 287.07 RFp + .473 pyd , ¡3.St
(-.393) (.582) (1.093) Ð-W=2.29

PCF = 43.828 + .68 PYD ,

(.360) (3.294)

J
f,=. 55 ¡ D-W=I.8

where PCF is per capita consumption of food

RFP is relative price of food, defined as the

ratio of the food price index Èo the all items CPI

and PYd is per capita dísposable income.

The relative price of food (nrp) is not significant and has

a positive sign. On the other hand, pêr capita disposable

income (pva) is highly significant and adjusted ñ2 in"reases

when RFP is dropped from the equation.

One estimate shows that in rural areas about 84t and in
urban areas about 76* of the population live under 'pov-erty line' defined by minimum acceptable consumption re-
guirement, A1amgir, M., Banqladesh : À 9a¡;e of .Bjlel Pov-értv Level Equilibrium lgpDacca : EañlE,dæh-TnstiEïiEe
õE-îeGTõÞmffiffiîF,E7B (pp t5-16 ) .

t2

tr Data for the period prior to 1972-73 are not available.
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consunption of other commodi-The regression results for

ties are,

PCO = L79.51 -115.96 ROP +

(1.440) (-1.440)
.131 PYd

( 1.392 )

:2.
, R= .61

D-W=2.46

PCO = 14.509 + .22 PYd

( .361) ( 3.2951

¿.
f,- .55 D-W=1.80

where PCO is per capita consumption of other

commodities

ROP is relative príce of other commodities,

defíned as a ratio of all other (except food)

prices to the aII items CPI

and PYd is per capita disposable income.

Relative price of other commodities (nop) is significant at

the 202 leve1 and has the expected (negative) sign. Inclu-

sion of relative price raises adjusted R2 from .55 to .61.

Price elasticity of consumption of other commodities, evaJ.u-

ated at ¡neans is -.73. Less than unity price elasticity of

demand implies that the consumption bundle is very much dom-

inated by essential items.

These two sets of results show how important per capita

income is in per capita consumption demand for food. Whereas

68t of increment,al per capita income goes to consumption of

food, only 224 goes to consumption of other commodities.

This result broadly conforns with the findings of the

1973-74 llousehol.d Expenditure Survey by the Bureau of Sta-

tistics, (Government of Bangladesh, 1980a, p L9).
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4.2.2 Gross Fixed I nvestment

usually investment functions link the monetary sector to
the rear sector of an economy. The link between the two sec-

tors ís traditionally provided by the interest rate, which

is determined in the money market and enters into the in-
vestment function. However, it is very unlikely that in the

case of Bangladesh the interest rate would play such a ro1e.

The fundamental reason for this is the virtual non-existence

of an organised capital market. The Dacca Stock Exchange

(OSe) which remained defunct after I97l Ìdas reopened and re-

activated only from mid-l976. However, the total number of

companies listed on the DSE stilI remains very sma1l. The

fact that only 18 companies are listed on the DSE3. indi-
cates that the rnajor source of external financing is either
commercial banks or various financial institutions, set up

by the government to encourage private investment. However,

the interest rates charged by banks and other financial in-
stitutions hardly reflect narket conditions. The industrial
lending rates are deliberately kept Iow to encourage private
investment and are often so low that the real interest rate
is negative. WhiLe the average nominal interest rate is 10t

llt, the average annual (year to year) inflation rate is
1.8.5t.3 r Moreover, there is not r¡uch variation in the inter-
est rate structure of Bangladesh as can be seen from Tab1e

4.1

3a Annua1 Report, 1979-80, Bangladesh Bank, p 49.
t 5 Bangladesh Current Economic

Second Plan , World Bank, 19€1
Situation
;-ÞÞ-Tã';

and Reviewm.- of the
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TABLE 4.]
Interest Rate Structure of Bangladesh, 1971-1982
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Thus, since the interest rate does not appear to repre-

sent the cost of borrowing, the funds are basically rationed

through the Central Bank's monetary programmes. The most im-

portant variable, then, in gross investment function is the

availability of credit. Thus, while the link between the

nonetary and the real sectors is still through the invest-

nent function, the link is provided not by interest rates

but by credit conditions which are proxied by actual loans

and are governed by the Central Bank's over all nonetary

prografrunes.

At this point, it should be noted that in Bangladesh pri-
vate investment is a very small fraction of total gross cap-

ital formation. In 1980 the reLative share of private gross

investment in total gross capital formation was only l-7Z,',
Thus, the bulk of gross capital formation is public invest-
ment. 

.

Therefore, it is important to investigate the determi-
nants of gross public investment. For the reasons discussed

above, it is very unlikely that interest rates would play an

important role in the publíc investment. Besides borrowing

frorn the banking system, one rnajor source of raising invest-
nent funds is through government savings bonds. But interest
on these saving bonds does not enter into the public invest-
utent function because the rates are structured mainly to en-

tr The Second Five Year Plan 1980-85, Draft, p IX-3.
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covrage domestic savings and there is not much variatíon in

the rates over time. In thiS situation, lre expect gross

public fixed investment to depend on foreign capital assis-

tance (which constitutes 808 of the development budget of

the government) and the extent to which the government can

resort to the banking syslem ( i.e. , deficit financing

through borrowing from the banks and financial institu-

tions ) .

Bangladesh imports almost aII capital equipment. The im-

port content constitutes the foreign exchange component of

gross fixed investment. This is where foreign capital assis-

tance plays a crucial role, since Bangladesh is in chronic

deficit in her trading account. Foreign capital assistance

indÍrectly affects private investment, too. Government regu-

lates private fixed investment through the National Economic

Council (HgC) and projects having a lower foreign exchange

component get priority. Thus, foreign capital assistance is

an important variable for total gross fixed investment.

Non-availabilty of relevant data forced us to estimate

only one aggregate investment function. However, for the

period 1972-73 to 1980-81, it nas possible to estimate sepa-

rate functions for private and public investment. The esti-
nated gross fixed investment function for the period 1959-50

to 1980-8L is,
f = -5584.6 + .173 Y + .419 CR + .108 FCÀ ¡ 12=.94, D-W=1.89

( -4. 031) ( ¿.3991 Q. 581) ( .902)

where I is total gross fixed investment
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Y is Gross National product (CNp)

CR is total credit advanced to public

and private sectors

and FCA is foreign capital assistance in
nillions of constant taka.

Àrr the variabres have the correct sign. However, foreign
capital assistance (rcn) is significanÈ only at the rs% lev-
ef. The incrusion of ragged GNp did not improve the result;
indeed, Iagged GNP had a negative sign.

After independence in December 1971, there has been a

shift in government policy regarding private investment. The

private sector was relegated to a secondary position. The

first Industrial Policy statement issued in January 1973

Left the private sector virtually to operate in smalr and

cottage industries within the invesÈment ceiling of 2.5 mil-
lion taka.3 ?

In order to test whether there has been any structural
shift in the total investment function after independence

due to changed government policy regarding private invest-
mentr ân equation with a dummy variable for the intercept
change has been estimated. The dummy variabre was found to
be insignificant, indicating no shift in the total invest-
rnent function. The regression resurt with the dummy vari-
able is,

37 The Second Five Year PIan 1980-85, Draft, p IX-4.
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f = -701.1.9 +

(-3.867 )

.175 Y + .394 CR.+ .19 FCA + 339.7 D

(4.341) (2.31r) (1.037) (.see)

F2=.93 , D-9t=1.98

nhere D = L for period 1959-60 to 1969-70

= 0 for period 1972-72 to 1980-81

stability in the investment function despite the change in
government poricy regarding private investment may be due to
the fact that private investors in Bangradesh usua).ry oper-

ate in the small scale sector and this did not change after
independence, leaving them largely outside the investment

ceiling.

4.2.2.1 Private and Public Gross Fixed Investment

In recognition of the iurportance of private sector, there

has been substantial shift in the policy towards private in-
vestment. The investment ceiring was eventuarry abolished in
1975 and the private sect,or was given larger and liberal
fiscal and monetary concessions including customs debenture,

investment allowances and long-term finances. ¡ t

In view of the gradual shift of government policy to en-

courage private investment, it is important to investigate
the private investment function separatery, because this may

shed some light on how to formulate policy in order to en-

courage private investment. since relevant data are availa-

! ' The Second Five Year PIan 1980-85 Draft, p IX-l.
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ble for the period 1972-73 and onward, separate functions

for private and public investmwent have been estimated for
that period only.

In addition to credít availabLe to the private sector,

government annual development expenditure (COg) is expected

to influence private investment indirectly. For example,

government projects to build roads and bridges in a certain
region may make that region viable economically as access

to raw material sources and markets for final products be-

cones available. However, t,his type of government develop-

ment expenditure involves long gestation periods, and there

are substantial lags in its effects. With such a short time

series (only 9 years), it was not possible to introduce a

Iag structure in the equation. Yet an equation for private

investment with government expenditure (Cpe) as one of the

explanatory variables has been estimated and the resuLt

shows that it is a signíficant variable. The est.imation re-

sults are 3

rp = L346 + .54 cRp ã2 =.7a, D-w=1.?4

(2.g4) ( ¿ .862)

rP = 990.74 + .421 GDE

(2.426 ) ( 6.295)

ñ2=.83, D-w=l.44

IP = -3855.4 +.L13 Y + .035 CRP + .11 GDE

(-¿.938) (6.081) (.384) (1.953)

-2R =.98, D-W=Z.19
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where IP is private gross fixed investment

CRP is credit advanced to the private sector

and GDE is government annual development expenditures.

!{hile both cRP and GDE are significant when used separately,

the significance lever of cRp declines when both cRp and GDE

are íncluded together with GNP (v). However, the adjusted R2

increases to .98 which implies that they together explain
the private fixed investment function.

In the case of public aross fixed investment, credit ad-

vanced to the public sector, foreign capital assistance and

GNP have been used as explanatory variabres. The estimation
results are :

rG = -zgzs.g + r.gr9 cRG , F2=.46

(-1.168) (2.791) D-W=I.93

IG = -f614.9 + 1.051 FCA

(-1.058) (9.791)

-), R-=.62

D-T.l=1.57

IG = -1005.3 +.18 Y +.79 CRG +.13 FCA

(-4.44) (3.097) (2.235) (.471)

_)
R-=.89

D-W=2.34

where IG is public gross fixed investment

CRG is credit advanced to the public sector

and FCA is foreign project, aid in million of constant Taka

l{hile both CRc and FCÀ are highly significant with the ex-

pected positive sign, the coefficients are quite high when

used separately as the only explanatory variable. Near unity
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in these coefficients is to be expected, if the entire in-
crement Ín loan and project aid is invested. However, when

both CRG and FCÀ are used together with CNp (y) as regres-

sors, the significance level of FCÀ drops. But adjusted ñ2

increases to .89.

Though the equations for both private and public invest-

ment have high adjusted -n2 , given the fact that the esti-
mates are based on a nine year data series one has to be

very cautious in using these parameter values. Nonetheless,

they do shed some light on the over all relationships.

4.2,3 External Sector

Bangladesh is virtually dependent on imports for almost

aII of her raw-material and capital equipment needs. Às a

result, contrary to the implications of a traditional Keyne-

sian aggregate r¡odel I a decline in the imports of rar¡-ma-

terial and capital equipment will, at leasL in the short

run, lead to a fall in output. Moreover, Bangladesh is not

onLy a food deficit country, she depends on imports for many

other essential consuner goods. Therefore, a decline in con-

sumer imports will trigger an inflationary surge. Thus, in

view of the crucial importance of different categories of

imports, some disaggregation is necessary in analysing im-

ports. In the present study, separate import functions for
consumer goods, capital goods and raw-r¡aterials have been

est imated.
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on the other hand, even if one cannot deny the importance

of exports and export earnings, exports have been treated as

exogenous, chiefly because of data limitations. Bangladesh,s

main export item is jute. Jute export depends crucially on

the price of synthetic fibre vis-a-vis the jute price. syn-
thetic fibre is largery a domestic product of the jute im-
porting countries. No single index of various dornestic syn-
thetic fibre prices is available. .

Jute being a raw-materiar used in the production of con-
sumer goods, its export is also expected to depend on the
incomes of importing countries. Here, too, it is difficurt
to find a common index due to differences in exchange rates,
both across currencies and over time.

4.2.3,I Consumer Imports

This category includes food, live animars, beverages, to-
bacco, ârìima1 fat, vegetable oi1, manufactured goods crassi-
fíed as materials and manufactured goods not classified
elsewhere.

consumer imports (uc) are expected to depend on disposa-
ble income (Yd) and the regression equation for the period
1959-60 to 1980-81 is,

MC = -3430.34 + .094 yd

( -1 .93 ) ( 3.064 )

12=.36 , D-91=1.9

Though disposable income (yd) is highry significant, adjust-
ed R is very low. This inpties that other variables are im-
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portant in expraining consumer imports (Mc). In Bangladesh,
consumer imports are subject to heavy restrictions through
quotas and licensing systems. Thus, a variable representing
administrative decisions on quotas and Licencing could be an

important explanatory variabre in this respect. However, it
is difficult to construct such a variable. Às a resurt, a

proxy variable has been tried. The quantitative restrictions
and licencing are reactions to scarcity of foreign exchange.
In view of the fact that the current account is in continous
deficit, the bigger part of the inport bilr is financed by

foreign grants and aids (Faaland and parkinson, 19?6, p 17ì
Islam, 1977, pp 110-112, !42; The second-Five-year plan, p

v-2) which are recorded in the capital account. Hence, the
capital account surplus (cs) seems to be the best available
proxy for quantitative restrictions. The estinrated equation
is,

-)R'=.66

D-W= 2 .0L

where cs is the capital account surplus in milrions
of constant Taka

Àdjusted ñ'2 increases guiLe considerabry u¡ith the inclusion
of a proxy variabre for quantitative restrictions on consum-

er imports. Moreover, the proxy variable (capital account
surplus, cs) is found to be guite signÍficant and of the ex-
pected sign. The positive sign of cs indicates that the re-

MC = -972.57 + .031 Yd + .796 CS

(-.739) (!.204) (4.056)
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strictions on consumer imports are adjusted from time to
time." If the capitar account surprus is expected to rise
due to an increased flow of foreign aid or of export earn-
ings, restrictions on consumer imports are relaxed (Is1am,

1977 p 110). Note, however, the marginal propensity to im-
port (MPM) out of disposabre incor" declines to onry ,031
and income is signif icant only at the 15t r.evel.

In order to test for a structurar shift in the consumer
import function, a dummy variabre has been introduced. The

estimation result is,
MC = 948.34 + .03 yd + .242 CS - Lg34.L D

(2.056) (3.552) (3.089) (_11.914)

-2R =.96, D-W=Z.4

where D = f for the period 1959-60 to tg6g-70

= Q for the period I97Z-73 to I9g0-gI

The results show a significant dummy variable and an upward
shift in the consumer import function. This is to be expect-
ed as consumer goods which used to come from west pakistan
and were thus regarded as domestic aoods had to be imported
af ter independence (¡than , !972, pp g6-g9). This phenomenon

can be explained easily. For example, Bangladesh has a food
deficiency to the tune of too tonnes. rf zo tonnes of rice
came from [{est pakistan, onry g0 tonnes were recorded as im-

À general. import policy
nounced in the last seek

for the
of June.

following year is an-
tt
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ports. Moreover, there was no foreign exchange constraint
on goods that used to come from west pakistan. But, after in-
dependence, all 100 tonnes of rice are recorded as imports
and the foreign exchange constraint applies to atr of it.
Thus there was an upward shift in the consumer import func-
tion. The percentage distribution of imports into Bangla-
desh before independence is given in Table 4.2

TÀBLE 4.2

Percentage Distribution of rmports into Bangladesh by
Source

Year

I 954-
r_950
1 961-
1 965
1 956-
197 0

Consumer Goods
Foreign Pakistan

53.9 55.1

38.9 61. r

40.8 59.2

Raw-materials Capitat Goods
Foreign Pakistan Foreign pakistan

37,4 62.6 gg.5 11.6

49.2 50.9 g5. g r4.2

44.7 55.3 92.3 7 .6

source 3 amglr ancl Ber1age, I974, p 1.1,5.

Finally a consumer import function with income from agri-
culture (ye) and from arl other sectors (vn) has been esti-
r¡ated on the presumption that the marginal propensity to im-
port (upu) out of urban income will be greater than the MpM

out of ruraÌ income because most of the inported consumer

goods (e.9., fine cloths, electrical goods, automobiles,
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etc. ) go to the urban people and simpry do not reach the ru-
ral areas. However, the regression result is not very excit-
ing. The estimated equation is,

Mc = 833.52 .IBz yA + ,27j yR , ã2=.53, D-w=l.g5
(.415) (-r.873) (4.536)

rncome from agricurtural sector (ya), a proxy for rurar in_
come, has the wrong sign. This might be due to high correLa-
tion between YÀ and YR; their correlation coefficient is
.85.

4.2.3.2 Capital Imports

rmports of capitar goods incrude rnachinery and transpor_
tation eguipment. It can be expected that capital goods im-
ports (ul) will depend on the revel of fixed investment.
since different types of investment do not have the same im-
port content, different types of fixed investment should be

included in the capital goods import function. However, âs

opposed to daÈa on aggregate private and public fixed in-
vestment, data on various types of investment are not avail-
able. since pubric investments are mainly in the heavy pro-
jects, a higher coefficient can be expected for public fixed
investment. The estimated eguation for the period 1959-60 to
1980-81 is,

MI = -100.35 + .296 Ip + .07L .IG , F2=.g5

G .944 ) ( 4.57 6' Q.7 42',) D-W=l .95

where MI is capital goods iurports
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and

IP is aggregate fixed private investment

IG is aggregate fixed pr.rblic investment

Though both variables have the correct sign, public invest-
ment (to) is less statistically significant than privaÈe in-
vestment (tp). Moreover, rG does not have a higher coeffi-
cient than IP, as tras expected. Thi. T"t, again, be due to
high corlinearity between rp and rG; the correlation coeffi-
cient between them is .82. Às a result, total (public prus

private) fixed investment has been used as a regressor and

the result is,
MI = -3Z.7gS + .156 I , l2=,gz

(-.291) (9.269) o'I.r=I.90

where I is total fixed investment.

In order to test for structural shift, an equation with a

dunny variabre has been used. The dummy was found to be in-
significant. The estimated equation is,

MI = 66.408 +.L48 I - 88.134 D, F2=.BL

(,402) (7.694) (-.827) p-w=I.9

where þ = 1 for the period 1959-50 to 1959-70

= 0 for the period 1972-73 to 1980-81

The insignificance of the dummy variable, indicating no

structural shift is not unexpected. Pakistan does not pro-

duce nany capital goods and before independence capital
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goods used to come from sources chief].y other than west pa-

kistan (see Table 4.2).so, after independence there has not
been any signif icant shift of sources of capital goods as it
was the case for consumer qoods.

4.2.3.3 Raw-material Imports

This category includes crude materiars, ffiineral fuers,
lubricants and rerated naterials and chemicals. This func-
tion is relativery simple. we expect raw-material imports
(un) to depend directry on gross domestic product (v). The

estimated equation is,
MR = -2052.03 + .059 y , Ã'=.53, D-w=1.g5

(-z.sz) (4.4r7)

Incrusion of a dummy variable shows that the raw-material
import function has shifted upward after independence. The

estimation result is,
ì{R = -1216.14 + .053 Y - 675.397 D , ã2=.77

(-1.951) (s.1BB) (-¿.093) D-w=l.47

wehere D = I for the period 1959-60 to 1969-20

= 0 for the period t97Z-73 to 1980-91

The reason for a shift in the raw-naterial import funcLion
is the same as for a shift in the consumer import function.
After independence, Bangradesh imports raw-naterials such as

chemicars, r¡ineral products, spare parts, and the 1ike,
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ered to be foreign imports while Bangladesh

of Pakistan.
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vrere not consid-

nas a province

4.3 À BASIC MACROECONOMETRIC MODEL FOR BÀNGLÀDESH

Having screened the preliminary specification, a basic ma-

croeconometric model for the Bangladesh economy is presented

in this section. This basic model- is expected to provide a

demand dimension to the supply oriented input-output tabLe

(fgz6-77 ) of the Bangladesh economy.

AII variables are measured at constant 1972-73 market

prices, unless mentioned otherwise. Exogenous variables are

indicated by asterisks. Figures in parentheses are t-va1-

ues. The two-stage least squares (2SLS) method is used for

estimating the model. The period of study is 1959-60 to

1980-81.

LIST OF EXOGENOUS VÀRIÀBLES

CR* = Total credit advanced to private and public sectors

FCA*

CS* = Capital account surplus

EX* = Total exports

CG* = Government expenditure on goods & services

TR* = Real income tax

D* = DulnÍìy variable,

= 1 for the period 1959/60 - 1969/70

E 0 for the period 1972-73 to 1980-81
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LIST OF' ENDOGENOUS VÀRIÀBIES

Y

yd

I

CP

MC

MI

MR

= Gross national product (GNp)

= Disposable income

= Total gross fixed investment

= Private consumpLion expenditure

= Imports of consumer goods

= Imports of capitaì. goods

= Imports of raw-materials

ESTIMÀTED MODEL

2
CP = 6852.834 + .812 Yd

( 0. 567 ) ( 14.081 )

-3406Dì
(-7 .725)

F =.98

2
I = -9152.73 + .23I Y + .245 CR* + .16 FCA* ; F

(-3.852) (4.091) (1.175) (r.243)
.94

MC = -J28.51 + .045 Yd + .342 CS* - ISO1 D

(-.389) (2.738) (2.59r) (-6.407)

2

;H =.91

MI = -$2.942 +

(-.648)
.164 I
(8.722)

a,
2

T =.82

2

MR = -1155.79 + .052 Y 678.7I D

(-1.749) ( 4.79) (-¿.102)
R =.77

Identity 3 Y = CP + CG* + I + EX* - MC - MI - MR

IdentitysYd=Y TR*
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4.4 ST'MMÀRY

In view of the lack of a satisfactory demand model for
Bangradesh, which courd have been used as a demand dimension

for the supply oriented rg76-77 I-o model, we have attempted

to construct one. The period of study is 1959-60 to 1980-91.

In constructing this macroeconometric rnoder, the main hurdle
has been the non-availability of relevant data. Às a re-
sult, w€ had to be satisfied with a very simple model. It
was possibre to achieve a disaggregation leveI consistent
only with the final demand categories of the lg76-77 I-o ta-
bre of Bangladesh. Though it serves the present purpose, a

more disaggregated macro model will be more usefur if an r-o
tabre with more categories of final demands becomes availa-
ble in future. However, to the extent data availabirity
permitted, separate functions for consumption of food and

non-food items and for private and public investment have

been estimated for the period 1972/73 - I9B0/BI. Data limi-
tations did not allow us to test for cornplicated specifica-
tion of the equations. In particular, specifications with
only a one period lag could be attempted. Howeverr D€ither

lagged consumption nor lagged income was found to be signif-
icant and with the right sign in the case of the consumption

function. In the investment function, too, the coefficient
for lagged income was of the incorrect sign. After exploring
the preliminary specifications with the OLS method, the en-

tire model was esti¡nated with the 2StS method.
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To test for possible structural shifts after independence

in December 1971 | a dummy variable for intercept change was

introduced. It has been found that there has been an upward

paralrel shift in the consumption function. consumer and

raw-material import functions, too, have shifted upward.

The shift in the private consumption function may be due to
a rise in expectation caused by the promise of independence

and exposure to the outside worrd. consumer and raw-matrial
import functions have shifted upward as the source of those
products shifted from west pakistan (which vras previousry
regarded as domestic source) to formal imports.

The MPC was found to be ,78 when the structural shift in
the consumption function is taken into account and this es-
timate is very similar to that of Alamgir and Berlage Ãg7 4')

for the period 1959-60 to 1969-70. À separate consumption

function with agricultuar and non-agricurtural incomes as

arguments was estimated and it vras found that the Mpc out of
agricurtural income is less than the Mpc out of non-agricul-
tural income.

Following the conventional approach, the link between the
rear and monetary sectors has been estabrished via the in-
vestment function. However, in the virtual absence of an or-
ganised capital market, this rink is provided not by the in-
terest rate but by government's over-alr monetary programnes

approximated by total loans from the banking systern to both
private and pubric sectors. The investment function also
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spells out the significance of foreign capital assistance in
the gross fixed capital formation.

In view of the importance of capital and raw-material im-

ports, separate functions for various categories of imports

have been estimated. Capital imports have been found to de-

pend on total fixed investment. Since various types of in-
vestment have different import content, it would have been

desirable if different types of investment could have been

used in the the capital goods import function. But, data

limitation díd not permit us to do so. Since consumer im-

ports into BangLadesh are subject to quantitative restric-
tions, the capital account surplus has been used as a proxy

variable and was found quite significant.
The estimated aggregate model of this chapter is expected

to provide a demand dimension to the supp).y oriented )-976-77

I'O table of Bangladesh. The integration of this macroecono-

metric model with the I-O table is the subject of the next

chapter.



Chapter V

À COMPLETE MÀCRO MODET INCORPORATING INPUT-
OUTPUT RELATIONS

The trouble with their (aggregate macro moders)present applícabirity, howeüer] is that some of
!þ" contempofa_ry ecoñomic probråms -"rã-'not 

macro.They.deal with-situations- of p"itiðular groups,particular processes, particulai r"rr.ãtã. over-a11macro policy may not reach these issuei at arl orm?y do so in "-Þighty inefficienr ,;tt--therãi;rã;
?l!::l:çirç policy aþproaches musr bä'sousht, ã;áEneoretrcat support for these new polic! thrustsshould come frôm.a system that go"r-Uãyoia-i;t;;:sian macroeconomics.-

Lawrence R. Klein (l9gZ).

In this chapterr ân attempt is made to integrate the ma-

croeconometric moder constructed in the previous chapter
with the r976-77 input-output tabre for Bangladesh. That is,
instead of treating r-o sectorat final demand deliveries as
administrativery fixed, they wirl be linked to the aggregate
demand modelr so that they wirr be explained from the egua-
tions of economic behaviour. This wilr also enable us to
trace the effects of macroeconomic policies to the producing
séctors.

The r976-77 r-o tabre of Bangladesh has five categories
of finar demand s private consumption, public consumption,
gross fixed capital formation, stock change and exports. In
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the nacro moder of the previous chapter, private consumption

and gross fixed capital formation are exprained from equa-

tions based on economic behaviour; public consumption and

exports are exogenous variables of the moder. In treating
stock change or inventory, â few words of explanation are in
order. stock change has two parts - planned and unpranned.

The unplanned part of inventory change is a disequilibrium
component and it is not desired to be continued. In so far
as interest is in the equiribrium component, the unplanned

stock change has been left out of the model. on the other
hand, data on planned inventory changes are not availabLe.
Thus, it was not possibre to incorporate separate equations
for inventory change and by necessíty it has been assumed

that there is no change in inventory.

In the attempt to incorporate I-o relations in the macro

moder, the methodology developed by preston.o (rg72) will be

followed. the structure of an integrated model can be shown

in a flow diagram (rigure 5.1).
The finar demthed block of an integrated model contaÍns GNE

components to be explained in the macroeconometric modeI.

The finar demands (components of GNE) are converted into I-o
sectorar final demand deliveries through the industrial dis-
tríbution of finar demand matrix (denoted the H matrix) and

thus drive the I-o block to determine sectorar gross out-
puts. These sectorar gross outputs are converted to sectorar

a0 For a detail discussion
Seetion 3.2.

of alternative methodologies, see
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Figure 5.1: The Flow Diagram of an rntegrated I -o r,rodel

varue-added through a diagonal matrix (denoted the B ma-
trix), embodying a fixed relationship between sectoral gross
outputs and value-added : this follows from the fixed input
coefficient assumption of the traditionar I-o model. This
set of sectoral value-added yields gross domestic product
(cop) which together with other variables of the macro model
determines elements in the finar demand block. Thus, wê have
a complete circre : Demand - value-added (Gop) - Demand.

This is possible due to the existence of the H and the B ma-

trices, which together with the r-o direct-indirect require-
ment matrix (r A) form a matrix (e) which is termed here
the 'conversion matrix'. this conversion matrix, E, connects
the components of GNE in the finar demand brock to the sec-
toral final demand deliveries of the I-o bl.ock.

Final Denand
(crIrG,x-M)
Macro Model

Industrial Distribution
of Final Demand

(H matrix)
In
Re
lt

ut-output
at ions
-Aj

p
I

B natrix,
Relating Sectora
Gross output to
Value-added

Conversion Matrix, E

GNP Sectoral Value-
added

Exogenous Variables

-l



110

The structure and working of an integrated I-o macro mod-

el can be explained with a simpre example. Let there be only
two producing sectors (agriculture and industry) and two

types of finar demand (consumption and investment). Then the
I-O accounting relationship can be written as :

aÌes to Final Denand otal
Purchase
from ta

Àgricult x1

I ndustry x
2

c I
From the above table we have,

"rt 
+ 

"].
+ c + I =X

2 I I I
5.1

and Zzt +

If we define

azz

"ij =

+c2
sí)/tj

+ f2 = t2
and Fi = Ci + Ii

t,hen 5.1 can be rewritten as 3

arr xt +
^rz

az + F xI I
aaa 5.2

and
"zr "t

+
"22

t, +F t
2 2

of, (f - a )x a
T2

x
2

Fll I I

Sales of i to j
Àgricul. I ndust . Consum. I nvest-.

xtt L2x C1 Il

x2L 22t c
2 I 2

and aZt tt + (f - a22)A2 = F 2

aao 5.3
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In matrix form 5

(r-A)
3 can be expressed as !

x F 5.4

where

[,: 

":;,] . 
f:l l::l

A , and F

From 5.4 we can solve for X,
-l= (I À)' F

-1

given F as

x 5.5

where (l - e) is the direct-indirect requirement matrix.
From the usual I-O assumption that each sector's input use

is a fixed proportion of its gross ouLput, it follows that
there is a fixed relationship between sectoral value-added

and gross output. This relalionship can be expressed as 3

Y
1

brr xt
5.5

and

where

Y b x
2 22 2

b I a CI
11 11 2T

and

In

b

matrix

Y

x

2 = 1-ar2
form 5.6 can be

=BX
-l=B'Y

a22

expressed as 3

oFt

where

5.7

b 11 0

|;]

andYf:;]B xtob 22



Putting 5.2 into 5.S, re get
-1 -lB y ! (¡_À)-F

-loE, y = B(I À)¿F
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since time series data on sectoral final demand deliver-
ies (r') are not usuarry availabre, they cannot be used in
estimating demand relations. However, time series dala on

GNE components (c, I) are generally available. Therefore,
sectoral final demand deriveries are linked to GNE compo-

nents so that demand rerations can be estimated and their
implications can be anarysed at the producing sector levels.
This link is established by the assumption that each sec-
tor's final demand delivery is a fixed proportion of a par-
ticular GNE component. That is,

hrt = cL/c i htz = It /t

hrt = Cz /C i hzz = Iz /t

such that nrr. + nr, = I and nr, + nr, - 1

Therefore, the sectoral finaL demand deliveríes can be ex-
pressed as !

FI a hrlc + htzl
5.9

and EZ = hZtc + hZZl

In matrix form, 5.9 can be rewritten as

F=HG

&F

... 5.8

5.10
where r

I 
n,,

ll =l
I nrt
L

h,'

hzz

Fl

2
Fl:l

G
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The matrix H is here carred the industrial distribution of
final denand natrix.
Using 5.I0 in 5.8, we derive

Y = B(r - À)=r HG ... 5.11.
-IDenoting B(I À) H by E, 5.I1 can be rewritten as !

Y = EG ... S.Iz
E is called the conversion matrix which is derived by post

and pre-multiprication of the direct-indirect requirement

matrix, (r AfI , with the industrial distribution of fi-
nal demand matrix, H, and the B matrix respectively.

The equations system 5.rz can be written more expricitly
as:

Yt = "tl C + eI2 I

... 5.13

and IA-22+Y =e c
2L2

with the connection between the GNE components and secto-
ral varue-added in place, the complete loop of the multipli-
er process can be established by a Keynesian type nacro rrod-

el. Let a Keynesian type macro model be as follows :

C - oI YI + o2 Y2 Consumption function
I = Ir Exogenous investment
y = Ç + I* National income identity

Using this information from the macro nodel, wê have !

+c lz )+ e I*
L2

5.14

and f +d )+ e I*
22

2
(or t,-"rrY I

2
Y

2
(a Y.11e

2L2
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ol, (f e c e I*
I I2

. o . 5.15

and .2lol t, * (f .zLozl"r= "rrt*
Thus, the equaÈions system 5.15 represents the reduced

form of the simplified integrated I-O macro model and can be

solved in terms of the exogenous variables of the aggregate

mode1.

The soluÈion of equations system 5.15 can be presented as:

Yr ! *r r*

5.16

2 = v2I*

where (e e o2- ett ezz")/ lull2

(e
22

and lf,l = I "1, 
ot- .2I o 

z

Thus, sectoral value-added (Yi) is solved in terms of the

exogenous variable, f*, so that effects of a change in an

exogenous macro variable can be traced to the sectoral pro-

duction level.. For example, the coefficient, wi, of the to-

tal investment (I*) in the equations system 5.15 gives the

change in the ith sectoral output required to sustain direct
and indirect change in demand due to exogenous change in I*.

) crY
2 -2

A- ll-IYII

Y

tI zr etz

A-L2 I
cttzr

2
w errsrl/ ltI"rI
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5.1 STRUCTURE OF THE COMPLETE MODEL

The structure of the comprete I-o macro moder of Bangla-

desh is presented in this section. Às seen in the simplified
exampre of the previous section, the compreÈe urodel has an

I-o Block and a Finar Demand Block. The I-o Block is provid-
ed by the 1976-77 r-o tabre, compired by the Bangradesh

Planning commission. The Final Demand Block invol.ves the

¡nacroeconometric model which was developed in Chapter IV of

the present study.

I nout-out put Block : According to the I976-77 I-O table.r
of Bangladesh, the sectoral balance equation is :

xi + IMi r 3 ,i: + Cpi + Cci + Ii + ENi

or, X,i + m. ti -3"r: Xj = CPi + CGi + Ii + Eti

In natrix form:
(t+M-A)x = F

Therefore, x =(r*M-Àtl F

where Xi = ith sectoral gross output

IMi = iurports of the ith conmodity

zij = ith input used in the jth sector

"ij = ith input coefficient in the jth sector
nì, = ith import coef f icientl-

X = 47xI column vector of sectoral gross ouput

M = 47x47 diagonal u¡atrix of inport coeff icients
A = 47x47 matrix of input coefficients

a¡ ra
cti

Fo
Se

detailed discussion of
on 2.2.

the 1976-77 I-O table, see
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F = 47x I corumn vector of final demand deliveries
I = 47x42 identity maÈrix

Therefore, the conversion matrix is ;

E = B(r*M-Àil H

where B = 47x47 diagonal matrix with diagonal elements¡

b.. c I I a..-jj r' rl
H = 47x4 matrix of industriat distribution of

final demand.

Having calculated the conversion matrix from the lg76-77 I-o
table the components of GNE have been allocated over the
producing sectors, by using the relationship, y = EG. The

distribution is presented in Tab1e 5.1

[{ith this link between the components of GNE and the sec-
torar value-added, rre can estimate direct and indirect re-
guirements for sectorar output to sustain a unit increase in
final dernand. This information is immensery important for
an underdeveloped economy, plagued with structural bottre-
necks of all sorts. For example, from the first equation, v¡e

know that a one unit increase in private consumption, among

other things, must be met by .29 unit increase in rice pro-
duction. Now if the production of rice cannot be increased
by this reguired amounú, then higher food prices may result
which oây, in turn, cause an inflationary surge. Therefore,
with this connection between finar demands and sectorar var-
ue-added, it is possibre to identi.fy which conponent of de-

mand nay cause structural infration. once that is identi-
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TÀBLE 5.1

Impact of GNE Conponents On producing Sectors, y=EG

Sectors
FínaI Deurand

Rice (Yr )

lfheat (y

Jute (v

Cotton (y

Tea (v

)

)

)

)

Other (y
crops
Livestoc k

Private
Consump.

.290193

.008 6052

.0102934

.0002666

.0084795

.09732t6

.0772816

.0775057

.0176873

.014281

.004022t

.0068596

.0137389

.0093943

.0034359

.0015719

.01.23657

.0011573

.0015599

.0047459

.0052932

.0027 624

.0040797

Gross Fixed
I nvestment

.000101039

.000000999

.000706399

.00001 6256

.00000 0127

.000200353

.000779717

.0000011.19

.0561392

.0000 00725

.000 043220

.000095491

0

.000000278

.000200555

.000277 6t4

.000010996

.000330625

.000721176

.000037862

.000015641

.000006282

.002288970

Publ ic
Consump.

.00402987

.00023201

.00037958

.00008135

.000081.20

.00218277

. 001 607 64

.00072203

.00161589

.00016157

.00011155

. 00024 555

0

.00007499

.00104555

.00126197

.0025?g0g

.00022230

.00299005

.00001102

.00008775

.00052077

.00103543

Export

.0094995

.0000523

.336492

.0000417

.056933

.0077202

.07 42756

.0301343

.0044451

.0022154

.0000450

.0010161

.0000545

.0000311

.0002539

.000217

.0000327

.0944450

.0020239

.0284961

.0055165

.0000358

.0022075

2

3

4

5

6

(v-t )
Fisheries'(y)
Forest ry

(

Sugar (

Edible oii
sarr Iigl
Tobacco Prod

orher ,lååt'
(y1a)

Cotton Yarn

Fert i I izer
(Y.

Pharmaceuf
ßz

Other Chen
(Yz

I
Yo)
Yío )

croth, rlltt'
crorh, rl]*g'(Y',)
Jute rexttle
Paper ligì

1)lc
7ltc
3)

Leather(YrO)

(Continued)
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Cement ßrnl
Basic Metal

Mera*låaal
(Y^- )

Machinery'o
(y^-)

Transportt /

Equipmt (Yro )wood (Y-- )
29

Misc. Indus
(Y

Urban Hou
(Y

Rural Hou
(Y

Non-Res B
(v

Con st ruc t
Elec & Ga
Construct
Transp (Y
Other Con

(Y
Petroleum
Produc (V
Electrici

(v
Gas (v

Transport

;::åå""(rno)
Service (y. - )ltousing 4J-

Service(Y¿")
Health (y'-)

43
Educat ion

Other
Serv ice

.0001630

.0017699

.0022925

.0009251

.0003233

.0012243

.0095571

.0005919

.0011110

.0001433

.0000317
)
.0000999

.0000979

.0003955

.0010341

.00r4459

.0440258

.0888215

.0917496

.0059689

.0097705

.0019725

.0127693

.0480199

.005639640

.045575300

.014288400

.016326600

.01153r500

.015846900

.030535700

.018423700

.013140900

.0093 24460

.013250200

.015073800

.0351.00200

.000335889

. 00084 57 44

.001043120

.012992800

.055233400

0

.000023017

. 0007 5987 6

.0023L1750

.007079560

.00036700

.00218462

. 0013 5g0g

.00089863

.001207 47

.00070894

.01.233580

.00000027

0

.00229838

.00003003

.00007263

.00000145

.00037209

. 0011 9360

.00050560

.0377 51 g 0

.01432350

0

.03755770

.2287090

.50803800

.00122307

.01843590

.0000412

.0007963

.0007980

.0021149

.0003041

.002027 4

.0062396

.0000029

0

.0001050

.0001155

.0000691

.0001365

.0013675

.0045875

.0023343

. o353oz3

.1.173040

0

. o0o1i28

0

.0029302

.0133344

.0120680

311

31Ì

rå¿
33 iron
?(å¿ron

3?l
36)

Êl)
38 I
39t

(Yaa)
Àdmin
lY¿s)
r nsur

lll; I

Publ ic
Bank &
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fied, measures can be taken to restrian that particular cat-
egory of demand as a short-run solution; the long-run solu-
tion shourd aim at freeing the particular sector from the

structural lock.
The above link between the categories of final- demand and

sectorar value-added, however, does not comprete the feed-
back of sectoral value-added on to demand. once exogenous

increases affect sectoral value-added, sectoral value-added

affects demand via Enger curves. To comprete this loop, wê

utust bring the macroeconometric model into the picture. once

that is accomplished, wê wirt have a simultaneous model with
joint feedback between demand and supply.

Final Demand Block : This contains the macroeconometric

model, constructed in the previous chapter. The estimated

aggregate model is :

CP - 5852.834 + .812 Yd - 3406.85 D

t æ -9152.73 .+ .23l. Y + .245 CR* + .L60 FCÀ*

M. = tn. Y.r-rl
Y+XM,-CP+CG*+I+Et*1r-
Yd=Y-TRt

where CP = Private consumption

I = Gross fixed investment

E Y¡ = Y = GDPir
Yd = Disposable Íncome

", = Imports of the it,h commodity

CG* = Public consumption of goods and services

EX* = Exports
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CR* = InstÍtutional credít
TR* = Real income tax

FCÀ* = Foreign capital assistance
mi = Import coefficients of the I-O table.
D = 1 for the period 1959-60 to 1969-70

= Q for the perioà t972-73 to L9g0-91

AsÈerisks denote exogenous variabres. onry those demand re-
lat ions of t.he macro model, which conf orm to f inal demand

categor ies of the r -o table, are reported here. ÀccordingJ_y,

imports are 1ínked to GNp through import coefficients of the
r-o table. since the I-o tabre does not distinguish imports
by use (final or raw-materiars), it is not possible to tie
import functions of the aggregate modeL to the I-o tabre.

Private consumption is a function of aggregate disposable
income. Lack of data and the sampre size did not allow us

to estimaLe a private consumption function with disaggregat-
ed disposable income. Therefore, to tie aggregate private
consumption to the sectoral value-added, it has been assumed

that the marginal propensities to consume (upc) out of ar1
sectoral disposable income are same as Mpc out of aggregate
disposable incorne. rn the basic moderr gross fixed invesÈ-
rnent is a function of GNp, credit advanced by lending insti-
tutions and foreign capitar assistance. Again, in integrat-
ing this model with t,he r-o tabre, it has been assumed t,hat
each sectoral varue-added affects investment in the same nay

as does the total value-added (Gpp).
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These are very simpristic assumptions that had to be made

due to data limitations. Given the sampre size and the I-o
sector classifications, the only other alternative would be

to aggregate the sectors into some broader sectors consis-
tent with our sample size. However, this arternative, too,
irnplicitly assumes homogeneity of included sectors in each

broad cLassification.
Therefore, using the estimated demand rerations in the

rerationship, I = EG, Ì¡e link sectoral value-added to the

exogenous and,/or policiy variables of the aggregate modeL.

This can be done as follows :

Yi = eil {SASZ.g34 +.912(
+ ej'2 {-9152'73 + '

+ei3CG* + e

where Ì yi =Y=GDP

= elements of the conversion matrix, E,

listed in Table 5.1

of the exogenous varíabres in the basic model of chapter
rv, pubric consumption (cG), real income tax (rn) and credit
advanced (cR) can be regarded as poricy variabres. whire
public consumption and rear income tax will reflect govern-

ment's fiscal policy, credit advanced by the lending insti-
tutions is directry linked t,o .the central Bank's over arl
nonetary progranmes.

The eguations system 5.17 can be sorved for sectorar var-
ue-added in terurs of exogenous and/or policy varíabres of

E

)
23r

Yj - TR*) - 3405.85 D]

x
j

EX*

Yj+ .245 CR* + .15 FCÀ*]

¡.. 5.17i4

e.rl



the aggregate model. The solution
presented in Table 5.2

r22

of the complete model is

TABLE 5.2

Reduced Form Matrix of the Complete Model

Ya

Sectoral
output
Yt

t,
Y

3

Y
4

Y5

y6

v7

Y

Y

Y

Y

Y

v

Y

Y

Y

Y

v

Y

Y

I
10

11

t2

13

14

15

16

L7

18

T9

20

27

Constant

10082.8

298.977

355.789

9.243

294 .624

3381 .24

2684.24

2692.97

546.185

496.r97

139.697

239,57r

477.9].4

326.409

1L9.138

54,278

429.638

39.809

53. 32L

164.852

183.895

CR

.232

.007

.009

.0002

.007

.078

.062

.062

.041

.011

.003

.006

.011

.008

.003

.001

.0J0

.001

.002

.004

.004

CG

2.I77

.065

.07 g

.002

.063

.73t

.582

. 581

.254

.107

.030

.052

.103

.070

.027

.0L4

.095

.010

.016

.036

.040

FCÀ

.151

.005

.006

.0001

.004

.051

.041

.040

.027

.007

.002

.004

.007

.005

.002

.0009

.005

.0007

.0009

.003

.003

EX

2.097

.062

.4r2

.002

.119

.7 0g

.632

.5gg

.247

.1.05

.029

.051

.099

.068

.025

.012

.089

.1,03

.015

.053

.044

TR

-1.317

-.042

-.051

-.001

-.041

-.415

-,378

-.378

-.151

-.070

-.020

-.034

-.067

-.046

-.017

-.008

-.060

-.006

-.009

-.023

-.026

(Continued)



123

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

22

23

24

25

26

27

28

29

30

31

32

Y¡g

Ys+

Ygs

Ygo

Yzt

Yge

Y
39

96. 0gg

139.953

-1.204
5.959

62.254

12.J.02

-2.810

22.023

2g4,ggt

-13.683

22.560

-6.37 6

-15.034

-15.235

-39.342

13.333

34.900

48,964

1698.53

301g. gg

3187 . gg

207.364

339.484

67.610

440.824

1659.85

.002

.004

.003

.023

.009

.008

.006

.009

.022

.009

.007

.005

.006

.007

.017

.001

.001

.002

.046

.097

.073

.005

.008

.002

.011

.042

.021

.037

.014

. L1.3

.049

.043

.029

.045

.149

.041

.036

.023

.029

.033

.07 6

.004

.011

.014

.436

.7 97

.687

.082

.302

.524

. 102

.398

.001

.003

.002

.015

.006

.006

.004

.006

.0L4

.006

.005

.003

.004

.005

.011

.0003

.0009

.001

.030

.063

.049

.003

.005

.001

.007

.027

.020

.036

.013

. 107

.047

.042

.026

.045

.138

.039

.035

.020

.028

.032

.073

.005

.014

.015

.417

.870

.560

.043

.070

.019

.110

.372

-.014

-.023

-.009
-.061

-.028

-.023

-.015

-,026

-.082

-,022

-.021

-.012

-.016

-.019

-.041

-.002

-.006

-.009

-.226

-.439

-.399

-.029

-.048

-.011

-.055

-.223

Y

Y

Y

Y

Y

Y

Y

Y

40

4L

42

43

44

4s

46

47
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The reduced form of the comprete moder shows the sectoral
impact of a policy variable. For example, if credit advanced
increases by one Taka due to expansionary monetary policy,
the resurtant direct and indirect increase in demand wilr
have to be met with an increase in rice output by .z3z Taka.
Thus the coefficients of the exogenous variabres in the com_
plete model are the impact murtipriers on sectoral varue-
added. Looking at these impact multipliers¡ wê find that
both monetary and fiscar poricies (captured by credit ad-
vanced and governrnent expenditure variabres, respectivery)
have the largest expansionary impact on rice production.
while the coefficient of credit variable for rice is .232,
that of govenment expenditure is 2.I77. Exogenous export
has the greatest impact murtiplier in rice production; it is
2.097, slightly below the government expenditure impact mur_
tiplier.

Regarding this integration exercise, two points of note
are in order. First, aggregate murtipliers., of the ínte-
grated model are greater than those of the basic nacro moder
of the previous chapter. This is because in the integrated
nodel, it was not possibre to take into account additional
induced leakeages through various import functions because
the 1976-77 input-output table of Bangladesh does not have
import as a final demand item..¡ However this is not going

'2 ¡gglçggfe urultipliers are defined as the sum of sectoralmuLt ipl iers .
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to affect our general policy conclusion in any fundamental
way.

secondly, the constancy assumption of the conversion ma-

trix implies that there has not been any change in technolo-
gy or in the industriar distribution of final demand. vari-
ous authors (F'isher-Klein-shinkai, 1965; preston r97z;
seguy-Ramirez, 1975) handled this problem by modelling er-
rors, orì the assumption that the factors which make for
changes in technology (À matrix) and industrial disLribution
of final demand (H matrix) are the same that give rise to
deviations between the observed and predicted sectorar val-
ue-added. This could not be done in the present case because

historicaL data on detailed sectoraL value-added are not

avairable. Ànother v¡ay of taking into account for changes

in the technology matrix A, is to update it by using the RAs

method. The RAS method is essentialry a method of linear ex-
traporation of the A matrix using some known marginals. But

it is unusual that the technology would change during such a
short period since 1976-77 and hence we do not expect any

significant gain in updating the À matrix by using a mechan-

icar device. However, this is unrikely to cause serious dam-

age to our general conclusion for at least three reasons.

First, previous studies show that there has not been any

significant technologicar progress in Bangladesh (Hossain,

1973). Secondly, the I-o table employed is relativery recent

Og76-77), and technological progress tends to occur over a
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long period of time. ThirdJ.y, tastes and expectations that
determine the industriar distribution of final demand (H)

matrix are arso likely to change very sj.owly and for all
practical purposes, one may consider them stable over the
period since r976-77, Therefore, whatever technological and

industriar distribution of final demand change might have

occurred since 1976-77 is expected to be very negligible. In
any case, these considerations do not detract from our main

objective of índicating the critical policy variables and

providing the range of choice of alternatives as a basis for
a dialogue between the planners and policy makers.

5.1.1 Validation of the I nte rated I-O Macro Model

No modeL shourd be accepted if it does not meet certain
criteria regarding its ability to reproduce the historical
path of the economy or if it fails to generate multiprier
responses consistent with economic theory (xlein and young,

1980, p.60). For exanple, one nould reject a model where the
impact multipì.ier, the first period effect of a change, of
real government purchases on GNp was negative or too large/
1ow.

rmpact multipliers are reduced form coefficients of the
model and as can be seen from Table s.z, the integrated I-o
nacro nodel does not produce sectoral impact multipriers
whose values are imprausibry high or whose signs contradict
received theory. However, aggregate multiplier values are a
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bit on high side. But as mentioned in the previous section,
this is because of the fact that in the integrated I-o macro

nodel it was not possibre to take into account additional
induced leakages through various import functions, since the

1976'77 I-o tabre does not have import as a final demand.

some of the summary statistics that are avairable to test
a model's performance in tracing the experience in the econ-

omy include among others the mean square error (¡¿se), root
mean square error (RMSE), average absolute percentage error
(aaen), the mean square percentage error (uspe) and the root
mean square percentage error (nMspe). The major point to be

recognised in using these statistics of fit is that they are

not generalry based on probabii.ity calculations from estab-
Lished distributions. There are no generally recognised

rnethods of statistical inference available for validation of
a model (Krein and young, 1980, p.61). Thus, the choice of
error statistics and acceptable error standards is clearly a

function of the use to which a model ís to be put. For exam-

ple, if the model is for forecasting purposes then it must

produce smaller errors at the turning points.
Às to the use of this model, our claim is very modest I

it is to present an econometric model, integrating both de-

rnand and suppry sides of the Bangradesh economy, with a view

to providing a basis for dialogue between planners and ma-

croeconomic policy nakers. This dialogue is expected to
produce better co-ordination between sectorar development
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strategies and over-arr macroeconomic policies. In a sense

the present attempt can be thought of as an experiment to-
wards developing a complete macroeconometric model with
joint feed-back between demand and supply. yet one cannot

accept a model, for whatever modest purpose one has, which

traces the experience in the economy very poorJ.y.

Thus, in order to test the model's ability to track the

past experience in the economy, root mean square percentage

errors (nuspn) have been calcurated for sectoral outputs.
since time series data on all 47 I-o sectors are not avail-a-

b1e, the model has been simulated over the sample period

only for seven broad sectors, namely, âgFiculture, industry,
construction, power and gâs, transport, housing services and

other services. " RMSPE's for these seven sectoral outputs

are presented in Table 5.3

RMSPE's are quite small except for construction and power

and gas sectors. Though the error statistic is not based on

any probability calculation, reasonably smaller RMSpE's can

be taken as a measure of goodness of fit of a model. whereas

the RI'ÍSPE for GNp is 4.0t in the Lackman-you (1979) aggre-

gate model, it is only 2.52 in the integrated I-O macro mod-

el. On the basis of this criterion, therefore, it can be

concluded that the integrated I-o macro moder performs bet-
ter than a Keynesian type aggregate macro model. However,

a1 Àgriculture includes sectors
construction 31 to 36, power
40, housing service 42 and
43 to 47 of the 1976-77 I-O

L to 9, industry 10 to 30,
and gas 37 to 39, transport

other services sectors 4t and
table.



TÀBLE 5.3

Root Mean square percentage Errors for sectoral
Outputs

Sectors RMSPE

GNP
ÀgricuLture
I ndust ry
Construction
Power and Gas
Transport
Housing Services
Other Services

2,502
3 .37
2 .97
8.45
7.74
1.33
2.29
1. 57

in order not to misrepresent

for a succession of models.

beg inn i ng .

reality, we understand

This can be regarded

t29

the need

as mere a

5.2 CONSJSTENCY CHECK OF 1981-82 BUDGET

rn this section, the integrated r-o macro model is used

to check the consistency of government's over-aLl revenue

expenditure and monetary programmes for the l9g1-g2 fiscal
year with sectoral output level projections of the planning

commission. rn order to do so, the sectoral crassifications
of the model have been reduced by vertical summation so that
they are consistent with aggregate sectoral classifications
of the Planning commission. Accordingly, the nodified re-
duced form of the integrated moder is given in Table 5.4
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TABLE 5.4

Modified Reduced Form of The Complete Model

Producing Impact Multipliers of
sectors CR CG FCA

Àgricultre .498 4.534 .325(yl+..+Y9)
Industry .150 1.100 .099
(yt0+...+Y3o)
Construction .051 .238 .034
(y3t+...+Y36)
Power & Gas .004 .029 .002
(ygz+...+Y39)
Transport .046 .436 .030
(Y40)
Housing .073 .687 .048
Service ß42')
Other .165 2.200 .106
Services (y¿1+y¿3+..+Y47)

:
EX

4.867

r,!77
.224

.034

.4r7

.660

1.484

TR

-2.77 4

-0.667

-0.132

-0.016

-0.226

-0.388

-0.814

The estimated increases/decreases in exogenous variables of

our model in the 1981-82 fiscal year at l-972-73 constant

prices (in million Taka) are given ín TabLe 5.5

Incorporating these changes in exogenous variables into
our model, we estinate changes in sectoral output to sustain

resultant direct and indirect increases in demand. These es-

timates are presented in Table 5.6

In order to check the consistency of the 1981-82 budget,

we compare the nodel estimates of changes in the sectoral

output due to estimated changes in exogenous and,/or policy

varíables with the projections of the Planning Commission.

These latter projections are given in Table 5.7
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TABLE 5.5

1981-82 Budget Estimates of Selected Variables

Estimated changes (at I97Z-73 prices,
Revenue Expenditure (CC)

Income Tax

in million Taka)

+ 299.44

2.07

Credit to Private Sector
Credit to Public Sector
Total Credit (CR)

Foreign Capital Àssistance (FCA)

Exports (EX)

+ 1245.70
+ 946.05

+ 2191,75

+ 381.55

558.47

Source:Bangladesh Economic Survey,l9B1-BZ,pg gZ,g4,97,
I32,159.

comparision of Tabre 5.6 and Tabre s.7 shows excess

dernand for agriculture and transport and excess supply of
all other sectoral output. whereas the pranning commission

projects a decline in agriculturar output in 1991-92 by TK.

828 million at 1972-73 prices, our model indicates a de-
creâse by only Tk. 138.7 mirlion in response to estimated
changes in exogenous and,/or policy variables, leading to an

over-a1l excess demand of Tk.689.30 million. If there is no

buffer stock or ímport to meet this excess demand, this may

lead to considerabre increase in agriculturar (food) prices.
Food being the most dominant eLement in the consumer bas-



r32

Sectors

À9ricuI.

I ndust .

Const r .

Power
& Gas
Transp.

Hous i ng
Serv ice
Other
Services

TABLE 5.5

Estimated Changes in Sectoral Value-added

Due to changes in
CR CG FCÀ Ex TR Total(at 1972-73 prices, in million Taka)

1091.93 1357.66 124,04 -27t9.07 5.74 -139.7

328.76 329.39 37.62 -657.32 1.39 39.82

111.78 7I.27 12,97 -126.77 .27 69.52

7.67 g.6g .g0 -1g.gg .30 -1.g0

100.82 130.56 11.45 -232.99 .47 10.41

L60.00 205.72 19.31 -369.59 . gO 16.25

361.64 65g.7 7 40.44 -g2g,77 1.6g 233.g

ket,'5 this might have an inflationary impact. Transport is
the other sector that is expected to experience excess de-

nand. Moreover, excess supply of manufacturing and some

other sectors would mean that these sectors cannot take sur-
prus labour from the agriculturar sector. As a result, the

'disguised' unemployment sÍtuation will be aggravated.

Though these resuLts are very much tentative and may be

sensitive to the linearity assumption of the I-o model, they

nonetheless support, in a very naive wêy, the hypothesis

a6 According to households expenditure
of Statistics, 704 of income is spe
ernmenl of Banqladesh, Households
t973-74, 1980).

survey by the
nt on food (se

Exoend i ture

Bureau
e Gov-
Survev
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TÀBtE 5.7

Planning Commission Projections
Output in 1981-82 (at 1972-73 pr

of
ice

Changes in Sectoral
s, in million Taka)

Sectors

Agr i culture

I ndust ry

Construct ion

Power & Gas

Transport

Housing Service

Other Services

Projected Changes

- 828

292

136

40

35

t26

368

Source : Bangl adesh Economlc Survey 1.981--82, p. 307.

that Bangladesh agriculture is caught in structural infla-
tion, whereas there is excess capacity in the manufacturing

sector. Moreover, these findings do indicate the need for
better co-ordination among stabilization poLicies and secto-

ral development programmes in order to deal with the co-ex-

istence of strucÈural infLation and disguised unemployment.
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5.3 ST'MMÀRY

using the technigue developed by preston ßg72), the ma-

croeconometric model 0f chapter rv has been integrated with
the r976-77 r-o table of Bangradesh. This thereby provides a

demand dimension to the supply oriented I-O model, so that
sectoral value-added can be exprained by the exogenous and/
or poricy variables of the aggregate model_. The integrated
I-o macro model performs quite well in tracing the sampre
period. In fact, the integrated I-o macro moder produces
considerably smaller root mean square percentage error
(nuspn) for GNp than a Keynesian type aggregate model by

Lackman and you (1929).

The reduced form coefficients show that expansionary mon-

etary and fiscal policies have the greatest potential in af-
fecting food (rice) production. Later the moder was used to
check the consistency of government's over-arl revenue ex-
penditure and monetary programmes for the lggl-g2 fiscal
year. The test reveals that government's over-all revenue
expenditure and credit programmes for 19g1-gz fiscal year
are not consistent. They are likety to lead to excess demand

for agriculturar output and transport services whíle there
will be excess capacity in arl other sectors. The policy im-
plication that follows is that government's credit and ex-
penditure policies need to be geared to structural policies
to raise productive capacity.



Chapter VI

CONCLUSION

ModeI
1n tr
in
rh
an

9b
em
dp

s do not provide solutions, but only assist
nding lhem. . .....model building and model us-
ecame increasingly a part of dialogue betweenodel builders and those engaged in planning
olicy making.

NuruI Islam (1970)

First Deputy Chairman

Bangladesh P).anning Commission

The main objective of this thesis has been to construct a

macro model for the Bangradesh economy, integrating both

Leontief I-o and Keynesian finar demand models. The need for
such a model arises from a gap between the government's

over-aI1 structural programmes and macroeconomic policies.
rn a mixed economy such as Bangladesh, sectoral production

and allocation plans often are not consistent with govern-

ment's over-all fiscal and monetary policies. In part, this
is because the analytical framework and focus of the models

used for macroeconomic policy analysis differ from those

used for the conduct of structural policies.
Since the macroeconomic policies are very much aggrega-

tive in nature they often do not extend to the micro revel,

l.35
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or if they do, they handle micro problems very inefficiently
(Klein, 1982) . For exampler Çovernmentrs over-all credit
policy may determine the responding total volume of invest-

, ment, but it cannot direct investment to a specific sector
(..9., agriculture) very efficiently without some other com-

plementary measures. The fundamental problem of deveroping

countries is neither an over-aLr excess capacity nor an

over-all excess demandi rather it is a problem of excess ca-
pacity in certain sectors (e.g., manufacturing) and of sup-

ply inelasticity in others (".g., agriculture) (¡ta1ecki,

r976). Theref ore, Keynesian type macro rnodels are of ten in-
adeguate in dearing with the probrems of developing coun-

tries. On the other hand, the Leontief I-O model, which

provides the basis for models which attempt to deal with
sectoral problems, handles questions of economic policies as

a subsequent or subsidiary excercise, to be exptored onry

after sectoral flows are estabrishedi in short, it treats
final demands as exogenous and thereby underestinates multi-
pJ.iers. Therefore, for the successful analysis and conduct

of both economic and structurar policies, the two analytical
frameworks macroeconometric model and r-o model - should

be melded together.
Àlthough the Bangladesh Planning cornmission has a suffi-

ciently detailed I-O table for use in sectoral investment

allocation programmes, macroeconomic policies are dealt wit,h

largely by intuition and judgement. Neither the pranning
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commission nor the Ministry of Finance has a macroeconome-

tric model with which to assess macroeconomic policies. The

lack of knowledge of the parameters of behavioural and in-
stitutional functions confounds the situation. For example,

if the parameters of the investment function were known, it
would be easier to co-ordinate over-a11 credit policy with
structural policy designed to direct investment to certain
sectors. Therefore, in establishing a basis for dialogue be-

tween the two rninistries of the government, our task has

been to construct an aggregate model of the Keynesian type

and then to integrate it with the most recent (1976-77) I-O

table of Bangladesh.

Lack of data has forced us to construct a very simple ag-

gregate modeli we could only achieve a disaggregation level
consistenÈ with the final demand categories of the r976-77

I-O table of Bangladesh. The period of analysis has been

1959-60 1980-81. Alamgir and Berlage's work (1974) on na-

tional income and expenditure of Bangladesh has been a use-

f ul source of data f or the analysis of t,he period prior to
independence in 1971. Other sources of data include the

World Bank, the Planning Commission and the Bureau of SÈati-

sitics.
In addition to estimating aggregaLe consumption and gross

investment functions, separate functions for consumption of

food and non-food items and for private and public invest-
ment have been est imated f or per iod Q97Z/73-80,/81 ) . The
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other estimated functions include imports of consumer goods,

investment goods and raw-materiars. Àfter initial screening

of the model's specifications by the oLS method, the entire
model was estimated using the 2sLs method. Though the model

is a very simpre, linear and aggregated one, it exprains eL-

ements of aggregate final demand, in conformity with the

final demand crassifications of the r976-77 r-o table of

Bangladesh.

Having constructed a macroeconometric model for Bangra-

desh, the next step was to integrate it with the 1976-77 I-o
tabIe. By so doing, final demand deliveries of the I-o table
can be explained from equations of economic behaviour and at
the same time sectoral outpuÈ levers are explained by exoge-

nous and/or macroeconomic policy variables. The major stum-

bring block to the integration of the I-o table with the ma-

croeconometric model has been the lack of congruence between

the ususal categorization of finar demands (c,IrG,x-M) and

the I-o final demand deliveries by sector (e.g., agriculture
supplying to the household consumption). This probrem has

been overcome by using the technique developed by Fisher-
Klein-shinkai (1965) and Kresge (1969) and Later modified by

Preston (1972) to convert components of GNp to sectoral val-
ue-added. The int,egrated r-o macro model produces reason-

abry small.er root mean square percentage errors for sectoral
value-added when simuLated over the sample period.
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$rith the link between the nacroeconometric nodeL and the

I-O table in place, sectoral value-added has been expalined

by the exogenous and/or policy variables of the aggregate

model. Àccording to the value of reduced form coefficients,
it has been found that expansionary fiscal and monetary pol-
icies (approximated by government's revenue expenditure and

credit programmes) have the greatest potential in affecting
food (rice) production. However, the consistency check of

the 1981-82 budget of the Bangladesh Government shows that
its over-a11 monetary and fiscal programmes are not consis-

tent with the sectoral output projecLions of the planning

Commission; this implies a severe inflationary situation,
particularly in the food sector and idle capacity in most of

the other sectors.

One policy implication that emerges is the reorganisation

of credit and revenue expenditure policies so that more pro-

ductive investment takes place in agriculture. There have

often been complaints that any loan villagers receive is
used for conspicuous consumption and various religious and

social ceremonies. Steps must be taken to stop this so that
agricultural credit is properly used in building infrastruc-
ture, improving land and cultivation techniques. Similarly,
instead of expanding the bureaucracy, government should con-

sider simple Keynesian type policies of employing the vast

unemployed in public works such as building roads, digging

canals for irrigaLion and flood controls and the like, which
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nirl go a long way in freeing the agricultural sector from

structural locks. This will arso give the poor the much

needed income for the expansion of the domestic market. what

all this implies is that expansionary poricies must be co-

ordinated with and supp).emented by structurar policies so

that growth can be achieved with minimum inflation. such

co-ordination reguires an integrated I-o macro model in
which economic policies can be analysed as an integral part
of intersectoral transactions. we wirr consider it an

achievement if our work initiates attempts by relevant au-
thorities in this direction.

6.1 LIMTTÀTIONS OF THE PRESENT STUDY ÀND SUGGESTED
EXTENSI ON

This model is obviousJ.y not free from rimitations. These

limitations can be categorised into two sets - those relat-
ing to the econometric model and those reì.ating to the I-o
table.

Limitations Related to Econometric Model

a) The econometric model of this study is highly aggre-
gated. The data did not allow us to investigate final
demands at a more disaggregated rever such as the con-

suurption of durablesr oF investment in agricuÌture.
This has hidden r¡uch important information. For exam-

ple, information on the responsiveness of agricultural
investment to credit is much more important than in-
formation on the over-a11 responsiveness of gross in-
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vestment, if economic policies are to be directed to
sectoral levels.

b) Lack of data on sectoral wages did not permit us to
specify wage-price formation equations. Às a result,
this model cannot deal properly wiLh inflation.

c ) Fiscal and tax measures are not fu1ly dealt with as

time series data on sectoral income taxes and indirect
taxes are not available.

d) Since comprehensive measures of quantitative restric-
tions are not available, s€ could not comprehensively

deal with commercial and exchange rate policies.
Limitations Related to I-O table

a) Final demand deliveries are categorised ín a highLy

aggregate fashion. If the I-O table had final demand

deliveries categorised into a more detailed set, then

structural policies could be more usefully linked to
economic policies. For example, if the ojective is to

raise employment in certain sectors, then demand can

be directed towards the output of those sectors by ap-

propriate economic policies if sectoral demand deliv-
eries are categorised accordingly.

b) One consequence of disaggregation is that relative
prices enter into demand and supply reLations. The

present I-O t,abLe does not have primary input coeffi-
cients which can be used to derive sectoral prices,

which in turn may be converted into final denand def-



I42
lators. Primary input coefficients are arso useful in
the analysis of income and employment effects of any

economic policy
c) The present I-o model does not distiguish between com-

petitive and non-competitive imports. Às a result, the

possibility of import substitution cannot be assessed.

Alr these limitations can be traced to one single source

: lack of data. once data are available, the moder can eas-

ily be extended to make it more useful. If this study en-

courages attempts by the Planning commission and tt¡e Bureau

of statistics to gather data along the above suggested lines
then future efforts at constructing an integrated model

ought to succeed.

However, not atl limitations are solely due to data prob-

lems. The lack of any lag structure in the econometric model

made the entire model static and this prevented us from un-

dertaking any useful simuration study. Moreover, it is a

short-term model as it leaves out demographic variables and

technoLogical change. Hence, it should not be confused with
more longer term planning models. However it could be ex-
tended to a consistent planning model by incorporating a

linear programming model ,with certain objective functions to
be optimised subject to some constraints¡ €.!f.¡ foreign ex-

change and domestic savings. Moreover, since the problem of
development is one of freeing the producing sectors from

structural bottlenecks, the critical sectors (e.g., agricur-
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ture) which are most prone to supply inelasticity, can be

modelled more explicitly in a series of submoders. If these

'satellite' models are included explicitly into an integrat-
ed model, then the model can be more usefully applied to
formurate and conduct policies towards growth without infla-
tion.

Àpart from these deficiencies, the entire model suffers
from another major limitation. This model remains essen-
tially a modeL for commodity markets, detailing the workings
of the forces behind the traditionar I-s curve. However,

commodity production has monetary aspect, too. An attempt
was made to capture the monetary aspect in a very crude
fashion via the credit variabre. To discover the workings of
the forces behind the L-M curve, one needs to integrate it
with the flow-of-funds account. For this we need a broader
system of nationar accounting. A more general social ac-
counting framework, the 'social Àccounting Matrix (sÀM)..

provides a complete and consistent picture of the circular
flow (both real and monetary) in an economy. This is an im-
portant task which the Bangladesh Planning Commission should
undertake.

Finally, we do not claim this model gives final and deci-
sive answers; it might be considered an accomplishment if it
onLy inspires further research or if it furnishes an addi-
tional point of view for decision making. rndeed it can be

aa For a layman's guide to SÀM, see King, 8.8., 19g1.
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argued that the major usefurness of these types of study is
not their particular empÍrical resurts, r¡hich may quickly
become out-dated, but rather that they may provide a basis
for dialogue between development planners and policy makers

within a consistent analytical and informationar framework.
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YEAR Y YA

In mí11ion Taka ar 7972-73 Il_ces
YM YS TR P

APPENDIX - A

DATA OF E AGGREGATE M CRO MODEL

1959-60
r960-61
L96t-62
1962-63
L963-64

L964-6s
1965-66
L966-67
L967-68
1968-69
I969-70

L97 0-7 L

I97L-72

L972-73
L97 3-7 4
L974-7s
L97 5-7 6
L976-77

L977-78
L978-79
L979-80
1980-81

43,253.73
45 ,626.22
49 ,090. 65
49,884.22
54 ,536.44

55,674.66
58, 193. 38
58, 350. 24
63, 650. 1 1

65,526.32
66,85 1 . 06

25,5 10
27,102
28,285
28,406
29,Lrr
30, 005
31 ,310
32,609
35,025
34,447
36,7 LB

3,260
3,398
4,541
5 ,013
6,895

6,825
7,232
6,229
7 ,397
8,898
8,365

4,555
5,2r2
7 ,40r
7,755
8, 338

9,014
9, 510
9,744
0,518

737.95
7 55 .73
7 t4 .60
7 53.95
642.54
708. 87

37 .r3
39.30
45 .34
44.30
45. 60
48. B1

13,5
13, 9
L4,9
15,2
L7,2

t7
L7
L7
18
19
19

02

03
26
10

477 .6t
529.99
642.72
449.65
769.68

33. 50
35.85
35. 63
37.14
34. 30

50

,116
,125
,400
,928
,684
, 111

Not
Not

Avaílable
Available

45,1 12.00
50,569 ,L2
52,282,0L
58, 686. 1 3
59 ,469. 05

63,982.11
66 ,7 66.02
69 ,2L0.2L
74,234.00

34,019
33,872
33, g0g
36,658

141 .00
236.L3
281 .50
439. 10
589. t 7

609.04
57 L,96
7 06.66
833. 33

100.00
140. 60
240.50
183. l0
t77 .20

203. 60
216 . 80
249.20
264.00

26,
28,
28,
31,
30'

100
827
537
865
903

14,457
16,530
16,530
19,066
20,228

20,949
23,384
25,557
27 ,0591

Y=

YA=
YM=
YS=
TR=

P=

Gross NatÍonal ProducÈ; Source I 1959/60-69/70, Alangir & Berlage,
L974, p 2051' L972173-L980/81, World Bank, L982, p 189

Value-added in agriculture; Source : Ibid.
Value-added Ín manufacturing; Source : Ibíd
Value-added Ín servíce ; Source : Ibid
Income tax; Source z L959160-1969/70, Alangir & Berlage, L974, p 77i
L972/73-L980/81, l,lorld Bank, 1982, p 2O5

GI.IP deflator ; source 3 L959160-1969/70, Alarngir & Berlage ' I974,
pp L72-74i L972173-1980/81, StatistÍcal Year Book - 1980, p 392

l5 4-
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APPENDIX - .A, (contd. )

In million Taka. ar 1972-73 príces
YEAR CP CG IP IG L

1959-60
1960-61
'L961-62
1962-63
L963-64

r964-65
r965-66
L966-67
L967-68
1968-69
L969-70

3
2
2

4
4
556

38,5 10 . 45
40,529.99
43,261.30
44 1592,66
46,73L.79

47
49
50
54
56

,656.88
,157 .76
,465.37
,778.78
,078.95
,5l7. l l

2,062.69
2 , 189.68
2,433.34
2,372.|L
3,224.49

3,239 .97
3,603.05
3,063. 52
3,52L.45
3,932.02
4,310.59

Not Ayailable
Not Available

2,667 .00
2,996.49
L,727.24
2,972.2O
3,891.09

4 ,252.95
4,434.50
4,984,35
5,701.89

I ,417. gl
1.,500. 70
2.032.00
2,670.99
3,725.95

12t.47
ss9. 80
87 t .64
647 .87
782.90
838.97

I , 000.00
I, 152.02
1 ,431 . 39
L,696.28
2,269.22

2,598.20
2,430.o3
2,322.45
2,532.73
2,552.63
2,379.6L

53.9
s5.6
57 .3
59. I
60.9

62,8
64,6
66.5
68.4
70.4
72.4

1970-7r
L97 L-7 2

197 2-7 3
197 3-7 4
197 4-7 5
1975-76
1976-77

1977-7 8
r978-79
r9 79-80
1980-81

4L,776.O0
46,790.90
50,101.04
56, 85 1 .99
53,523.L4

57 ,935.66
60,343. 63
62,795,75
66,740.gL

I , 768. 0o
2,071. 12
2,L21.4L
2,767.33
2,792.73

4,499 .92
4,523.99
7,I43.66
7,500.00

L,632.00
l,9ll.gI
2,Lr6.94
3,332.6I
3,207.lL
3, 661 . 10
4, 153. l4
4,556.99
5,290.69

74.3
7 6.4
78. 0
79.9
8r.8
83.7
8s.6
87 .7
89.9

cp = privare constllìptÍon; source I Lgsg/60_Lg6gl70, Alarngir & Berlage,
1974, p 205 

" 
L972173-I980/81, t'lorld Bank, 1982, p r89

CG = PublÍc Consumptíon; Source : ibÍd.

rG = Publ'Íc rnvesr¡nent; source: 1959/60-Lg6g/70, Alangir & Berrage , Lg74,p 209; 1972/13-r980/Bl, r,rorld ¡àr,t, 
-l;gi,"p 

reg
IP - Prfv¿rÈe Investment; Source : Ibid

L = PopulatÍon fn niLllon; Sourcez 1959l6O-L96gl70, Alangfr 6, Berlage,
L974, pp 160-1¡ L972173-t980/Bl, Itortd Bank, LIBZ, p lB9.

a:

t

ì.1



1 CeS
YEÀR CRP CRG CR FCA GDB cs

J56

APPENDIX - A contd.
In mÍ1Iion Taka. at L97 2-7 3 Dr

r9s9-60
1 960-6 I
l96L-62
1962-63
L963-64

L964-65
1965-66
1 966-67
L967-68
I 968- 69
L969-70

L97Q.7L
I97r-72

L97 2-7 3
r97 3-7 4
I97 4-7 s
L97 5-7 6
L97 6-77

L977-7 I
L978-79
1979-80
1980-8 I

I ,983.45
2 ,500 . 50
2,892.3r
3,901.34
4, u2.51
4,9O2.77
5,LLz.23
5 ,638. 5 I
6,652.37
6,6L7 .76
6,460,97

5,542.50
5 ,085. 06
3,250.15
5,044.07
6,423.53

7 ,387 ,77
I,609 .04

10,141.10
12,816.00

t25,37
I , 330.54

973. 90
I, 3I3.95
2,323.62

2,558. 58
1,852.42
L,795.32
L,945.82
2,228.07
2,253.64

4,279.00
2,542.55
3,254 .58
6,021 .96
4,395.49

5,963,24
6, 825. gl
7 ,295 , 15
6,79L.L7

50. l9
499.01
380. 73
494.28
929.08

I ,095. 30
787 .94

1,01 1 .68
I ,064. 75
I,280.96
t,342.92

N.A
N.À
N.A
N.A
N.À

N.A
N.A
N.A
N.A
N.A

N.A
N.À
N.A
N.A
N.À

N.A.
N.À.
N.A.
N.A.
N.A.
N.A.

N.A.
N.A.
N.A.
N.A.
N.A.
N.A.

N.A.
N.A.
N.A.
N.A.
N.A.
N.A.

,818.80
,136.56
,193.04
,618.20

Not Avaílable .

Not Available
2,593.95 3
2,318.00 3
L,255.95 2
1,943.81 3
2,929.L2 3

3 ,640. 85
065.67
63s.26
510.00

3,715.83
3,543.37
4,505.84
5, 306. 00

3, 928. 0O
2,163 ,72
I , 638. 33
4,644,87
5,687,92

5,897.06
7 ,385.25
9,357 .43
8 ,97 3.49

5 r9.00
I , 669. g3
I ,008.30
4 ,57 3.34

588. t6

2,907 .03
L,933.94
2,97 6.97
3,049. go

,973.92

5,
5,
7,

CRP = Institutional credit to the prívate sector; Source : Bangladesh Econonic
Survey - 1980-81, pp 330-336

CRG = Institutional credít to the publíc sector; Source : Ibíd.
CR - Institutional CredÍt Advanced to both Private & Public Sectors;

Sourcez L959/60-L969/ 70, Statistlcal Year Book, L975; L9721 73-1980/8I
Bangladesh Economíc Survey - L98L/82, pp 330, 336

FCA=

GDE - Annual government development expenditure; Source : l,Iorld Banir,
1982, p 204

CS = Capital Account Surplus; Source: 1959/60-L9691 70, Alarngir & Berlage,
L974, p 2L4; L972173-L980/81, StatÍstical Year Book - 1980' p 336.

ForeÍgn CapÍral Assiarance; Source z 1959/60_1969/70, Alangir & Berlage,L974, p 205i, L972173-f980-á1, world Bank, tg'2, p I90
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APPENDIX - À (contd.)

YEAR EX MC .[rr

In nillion Taka ar 197 2-73 rices
PX PMMR

1959-60
I 960-6 I
L96L-62
1962-63
1963-64

L964-65
1965-66
1966-67
1967-68
r968-69
1969-70

1970-71
L97I-72

1972-73
L973-7 4
197 4-7 5
197 5-7 6
197 6-77

r977 -7 I
L978-79
I9 79-80
1980-81

2,0L9.32
I,305.90
I,773.66
2,029.2I
2,087.58

L,822.4L
2,268.90
L ,944.2L
2,3r0.22
2,520,62
2,7 3L .73

394. t5
707,13
534.72
793.38
924.73

357.22
385. 9 I
493.83
30s.45
795.38

l,08t.ll
779.45
971.79
94t.28

L,229 .7 4
I ,065.60

8r0. 32
84r .68
861.28
691.66

1 ,013 . 08

I ,034. g3

I ,059.05
L ,27 4. tg
I,433.70
I,387.13
I,516.93

7r.44
L24.33
95,96
84.92
83. 13

99. os
95.51

119 . 02
98.22
95.77
94.95

I 00. 00
I 07.50
I 31 .20
I 13.80
133.70

r59.20
201.60
229.20
r94.0

83. 90
9s. 53
91. 13
98.76
85. 73

97 .57
92.32
80. 45
80.93
8r.62
81.88

825.
912.

I, 314.

92
32
48

2,7 68 .50
2,77 6.rg
2,39L.69
4 ,87 9.47
4,988. 85

4,539.91
4,706.30
4,724.95
5 ,406. 86

Not Available
Not Available

8r7 .67
I ,293. 98
I ,668. g3

80r.09
2,631.03
2,660.27
3,590.78
2,9I1 .51

4,139,20
3,183.92
3,782.66
3,824,76

360.40
583. 05
470.44
960.43

1,069. lg
1,262.35
r,875.75
L,754.69
I,685. 80

996. 00
92r.41

I,153.33
2,228.33
2,298.07

2,5L7.4L
3,093. 7 1

2,264 .87
2,L77.65

100. 00
177 ,00
253. 00
2t6.80
22r.20
230.60
266.40
363.20
423.30

EX=

MC=

}fi, =

MR=

PX=

PM=

Total ExporÈs;:Source ¿ .L959/60-L969/ 70, Alamgir & Berlage, I974,
p 231; L972/73-1980-8I, Bangladesh Economic Survey- f98f/82,p 354

rmports of consumer Goods; sourcez L959/6o-Lg6g/lo, Alamgir and
Berlage, 1974, pp 223-226; L972/73-L980/81, Monthty Srarisrical
Bulletin, May, 1982, pp L20-L22

Imports of CapÍtal Goods; Source: Ibld
Imports of Raw-naterials; Source: Ibfd
Export price index; Source z L959/6O-L969/70, AJ.anrgír & Berlage,
L974, p 232; 1972/73-1980/81, Bangladesh Economíc Survey -Bi/82, p 3ll
Import prfce index; Source : Ibid.
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APPENDIX - À (.contd.)
In nil11on Taka. at -L972-73 príces

YEAR CF co PF PO CPI

r972-73
L97 3-7 4
L974-75
1.975-76
'L97 6-77

29,26I.25
37,201 .50
39,9L2.O0
36,486.75
32,863.50

36,568. 50
35, 658. 75
38,894 .25
39,864.75

9
T2
13
T2
10

,753.75
,400.50

100.00
143. 68
254.20
2I3 . 51
2L6.45

100. 00
L27.71
187.96
L97 .09
205.76

100.00
137.61
230.O4
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1 1 ,886. 25
L2,964.75
L3,288.25
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339.58
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24s.42
281.05
340.28

CF = Consumptfon expenditure on food; Source : Monthly Economic Situation
of Bangladesh, April L982, pp 11-18

C0 = Consumption expendÍture on items other than food; Source : Ibid.
PF = Index of food prlces; Source : Statistical Year Book - 1980, p 44I

PO = Index of prices other than food; Souree : Ibid.
CPI = Consumer price index; Source : Ibid.

NOTE : Disaggregated consumption data are not available for the period
pri-or to 1972-73.
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0
o
0

5l

6
t,03

3,78

0
0

19,96

0

93,03¿5

29,69

4,t2,67
0

\22
1,37,32

0
0
0
0
o

0
2,91,6
2,5r,26

2r96
óps,07

24,N,28
0
o
0

ll,62

0
0

t,3l,7o
0

23,37,6

7,æ,74
67,17

0
1,64

t,07,57

0
0
0
0
0

0

1,20,85
60,48
3t,63

3,67,35

r¡,02p3
0
o
0

5,t0

to,xL
1,01,¡()

0
o
0
0
o

0
0
3

12,17' 
1,55

t,a
0

2'23,34
4

I t,68,98

3,47,43

728,58
l4

Ð,51
t0,35,54

0
0
0
0
o

0
5t,03
39,t8
4,58

3,1 3,03

12,32,16

0
o
0

9,83

21,10

2,6E'(D

0
0

53,42

0
6,36,36

38,61

53,75

4,10,48
' 3,34

t,27,63

0
0
0
0
0

0
v,82
il,@
17,08

t,62,7t

6,50,E5

0
0
0

6,19

0
0

35,30
0

9,93

¡0,89
79,89

0
l,z4,4s

20,2E

o
0
0
0
0

0
r6p5

0
o

2,65,O2

12,20,44

0
to,t7

r6¿9,0e
0

33

0
n,z0,4t
1J1,94
2,77,73

17,27,34

3,10,50
0

12,63

77,t6,r2

0
0
0
0
o

0
0

141r
0

0
¿3,30,96
2,E6,45
¡,48,43

I 8,94,5t

¡r,7r,03
0
0

,0
52,t3

3,06 r I
¡3J8,84

o
0
0
0
0

2r¡8
9;te

2r,72
2,t7,ú

roul t¡pu¡ (E?iÐ
I

l1t,%,t7 tt.51.52 lltr9p3 2\16,6 st,65,ór 357,E4,12

Yrloo Aátclt (V¡) JÐ,n,* a13432 t1$.38 t2,11,17 t7,U,n t¡ß,08.42

O¡o. Od¡d (XD .. ¡llrait6 !f's?'tl g!b!9.At 
'7,Ð93 

lg.'Q¡t nsgZv
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APPENDIX B (contd. )

QT.bw,

Ud!¡ S.ctort

Supgbl¡¡ lþcto¡¡.

tt t 3' v 3t ú

l. Ricc
2, Wbo¡t
3. Iuto
¿1. CotþD
J. TC¡

ô Othsr CsoPû

?. Uvê¡tock
E. Fir ¡cricl
9. ForcrtY

10. S¡8¡¡

tl. Edlblo o¡l
t2. Salt
13. Tobrpo Prolust¡
t4. Othqr Foo:l
15. Cotlo! Y¡r¡

00000
00000

2s,ß2J,5o000
00000
00000
e0000
00000
00000

t6,2\12 ú,n,6t 1,26,5t 42,51 35,55
00000

o
0
0
0
0

0
0
0
0
0

0
0
o
0
0

0
0
o
0
0

0
0
0
o
0

o
0
0
0
0

0
0
0
0
0

o
0
0
0
0

0
0
0
o
0

0
0

9,14
6,43,91

13,55,22

0
0
o
0
0

t6. Cloth : Mill n¡de
l?. Clorh: Il¿odloom
tE. tuto Tcxtilc
19. Pap.r
20, ¡.catücr

o
0
0
o
0

0
0

5,46,r5
3r,9C.42
16,9'lr,l3

0
0
0
0
0

0
0

2,%,n
t7,95,9
23,v,76

7,98,26
0
0

t,t8,96
47,t I,08

0
o
0
0

0

0
0
0
0
0

0
0
0

3,18,00

2,27,97

6,E3p0
tpt,ro

0
0

25,tí,43

o
o
0
o
0

293,N
o
o
0
0

21. FctilizÊ¡
22, Pùlrm¡ccut¡c¡l
23, Ot ¡cr Ch?d¡slb
24. Cc6?rt
25. B¡sic Moteb

0
0
0

t,68,00
4,91,35

71:t4,05
0
0

t,66,10
28,42,æ

0
0
0
0
o

0
0

26,n
6,n,72

t4,12,8

26. Met¡l Proluctr
27. MaclrircrY
28. Trans¡ort Eqr¡Púc¡t
21. S¡ool
3C, Misællancou¡ Indu¡tricr

31, Urbrn Hor¡eb¡ll'i¡8
32. Rrr¿l [Io¡æb¡il ing
33. N¡r-R¡sial:Dtisl B,ilding .'
34. CoßtructioD : Elcc. ¡nd Gu
35. Co.lrtr¡ction : Tran¡Post

36. Othcr Consbuction
37. Pstolcun Produc¡
33. Eloctricig
39. G8¡
rl0. Traotport Scrvice

41. fÞdo Scrvic¿
¡12, Hor¡i¡g Ssrvicc

43. Hclhh
,l¡1. Educ¡tbn
45, P'¡bl¡o Ado¡¡itt¡ation

t5,66,38
o
0

20,07,t2
87,r 8,97

o
o
o
0
o

23,91,06
ll,%,20

0
2t,65

9,t6,8¡

t1,12,58
0

6,04,10
78,79

13,51,5t

0
0
0.

0
0

0
o
0
0
0

o
o
0
0
0

0
0
o
0
0

0
0

0
0
0
0
0

0
0
0
0

0

0
o

0'0
0
0
0

0
38,42

0
0

u,v
0
0
0
o

tt'¡tl

0
9,63,32

0
0

¡10,æ

¡16. Bllkin¡ ¡od l¡¡ut¡¡cc
¡17. Olbos S.,ndc.¡

0
0

0
o

0
0
0
0

0

a
o

0
0
o
0
0

o
o

lorr¡ r¡pu¡ (EZiD tË2,ú),lt 9p,,65,n nz$ga n,Bg, tß.t5,92 a2,rr,4I

V¡luo Aafûorl OD {,Tt,tg il,tt,to 173r,% 2t,23,09 U,76JII J6,25,03

Gto¡Output 0(l) ,. 257,t#1 îtß1.09,æ ¡29,6:1.90 rr!,3t,36' l,o,nJg 9t,q,..3
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APPENDTX B (contd, )

L6s

91. r'@)

Suppþíng Socton.

37 3t

U¡lc Sqor¡.

39 & ¿lt 12

t.
L
t.
a.
5.

55,63

55,63

0
0
0

0
o
0
0
0

0
0
0
o
0

o
0
o
0
0

0
o
0
o
0

0
0
0

63

o

0
o
0
o
o

R¡cô
lyb€rt
Juto
C(,60û
Tc.

0
0
0
0
0

0
0
0
o
0

0
o
0
0
o

0
0
0
0
0

0
0

79,86

0
0

14,47

43,4t
0
0

t,39

o
0
0
o
0

0
0
0
0
0

0
0
0
0
o

0
0
0

60
0

0
0

2q¡0
0
0

0
40,E5

0
0

519

0
0
0

50,oo
0

0
ló,00
8rS

0
spr

0
0
o
o

2,57'

6J0
7,99

0
0
0
0
0

0
0
e
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

12,00
0

a2,t4g8

0
0
0
0
0

0
0
o
0
0

0
0
0
0
o

0
o
o
o
o

0
0
0

t,55,80
0

0
0
o
o

s7,71

t,ó6
20,20

9,30,00
2,65,4

0

0
o
0'0
0

6. Othcr Cropû
7. Livc¡tocl
E, Fi¡.¡c¡icr
9. Forcrtry

10. S.rgar

ll, Edit¡lc Oil
lZ Søla

13. Tob¿cco Ptoduct¡
14. Ot¡cr Food
15. CoÉoo Yaí¡

¡6. Clotl ¡ Mill m¡dc
17. Cloti¡ : Handloon
18. J"to Tcxtilc
19, Papcr
æ. lrrthc8

Fs¡t¡li¡Ér
P¡¡r,¡¿ccutical
Ot ¡cr Chcnic¿l¡
Cc6c0t
B¿¡¡c Metab

Mct?l PmCust¡
Mac¡i¡cry
Tr¡nrpo¡t EquiPmc¡t
WooC

Mi¡¡ll¡oeor¡ Indu¡tric¡

31. Ur5¡n Ho:¡ab¡iliin¡
32. R¡s¡l Ho¡s¿b.ü-in¡
33. NJ ù-Rcside¡t¡s¡ B-¡I.:¡nS ' '
34. e¡¡¡tr¡cti,o¡: ¡ilcc. snd Cå¡
35. Co.ur¿cfio¡ : Tfaqgort

36. Otbcr ContEucdon
37, PrtrolcuE ProJuct¡
38. Elcctr¡civ
39, Gar

¿10. Trao¡Dort Scrvico

21,
x2,
2t.
u,
25,
z

6.
n.
zr.
29,
33.

o
tT).92,95

20,06
0

3,75,45

n26,35
0
0
o

3,90

0
6,46pE

0
0

t,E6,ü)

o
0
0

rlo,(x)
0

o
2t,62,52
4,4,ß
3,80,53
1,03,30

0
0
0
o

19;t1

J,37
¡|t.0¡

o
38,¿10

14.62,n
42,63

2,0¡,79

0
0
o
0

5,Ot,6O

0
10t,73,t5

ít,62
2,02,14

20,52,ú

t,67,13
o
0
o

5,9l,dl

1,73,18
r,+426
1,44,26
ilpo

12,6,63

o
o

0
7.7797
1,Ut6

5r,84
0

0
o
o
0

dr8,49

25prJ1
r,0goo

0
0
o
0
0

.90,07 ,¡0
0
0
o

0
0
0
0
0

0
0
0
0
0

127,0t
0
0

41.
42,
43.
4.
45.

Tñ¡do Serv¡co

Ho¡¡i¡8 S"rvicc
Hea¡th
B lucaüot
PJbl¡c Addn¡¡trstlo¡

46. B¡ckirg End l¡¡:¡¡nco
a7. Ot¡ss Súrvicct

t3:11
+6,3t

7,ît.u2
l.v2,2o 0

12t.50

rotll rnnuo (IZ¡) rnJt96 1r:rt,51 r,6í¡,8t t61,2tÐ tt,rr,t¡ t3ó,srJr

V¡lûo Addcd (VÐ !51,3{ 13,63,61 la,6l,¿tt 510,91,92 9l3,lit2 tt5,at,62

:

O(c O¡þùt (XD .. 202,69,30 f¡,55'lt 162136 ?05.æ¡0 t00t9,or ÑüYtlo
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øx..,@t

Suppþi¡¡ S¡cton.

U¡¡D¡ Sdorr

13 4 a5

Total
I¡ou

D.t¡i.¡ic¡.

6 a7
47

ç"

6. Othcr Ctops
?. Livcstock
8. Filhsrics
9. Fo¡c¡try

10. Sugar

ll. E,t¡b¡e oil
12. Salt

!3, Tobacco hoducts
14. Otbcr Food
15. Cotton Yarn

16. Cþtl : Mill mado
17. Cbth : Handloom
18. Juto Tcxt¡le
19. Pap:r
20, LÊathcr

21. Fo¡tilizc¡
22. Pharm¡cc'.¡tical
23. Oths¡ Cbcmical3
24. Ccment
25. Ba3ic Mctals

26. Mrtal P¡oducts
2i. tuachincry
23, Tr¿ilspo¡t Equipmcnt
29. Wool
30. Mi¡:cllancous lodustrics

{,E0
t,0{

0
0

l2

4&
tp6

9ó

0

47

o
0
0
0
0

0
0
0
0
0

0
0
0

4,25
o

Ricc
Whcst
Juts
Co¡ton
Tca

t,y,21
28,9t

0
0

3,35

6,U
29,87
26,99

0
t 3,15

¡9,04
1,00

0
7,78

0

¡,3E,79
1,38,79

42,08
1,00,58

0

0
5,U,42

ó0,t0
0

3,17,78

0
0
0
o

?,86,55

0
0

2,t3,7E
¿lt,¡8

0
0

5,5E

0
o
0
0
0

0
0
0
0
0

0

0
0

.0
0

42,U
0
0

N,N
0

0
0

253,0o
0
0

5p6
5l J0

0

4,97

t,y,t1

0
0
0
0
o

0
26,7t
21æ

0
43,60

æ8,0t.70
5(r,30,37

166,3 t, ¡ 5

t09,0 I,85
31,25

3E r,?e35
s29,2t,6t

74,6
l7¡.t2,4
22,67,33

25,4t,76
lo,z?,46

æ,15
2,57,70

It6,69,5 I

5ó'¿10'El

7,52,t1
3t,79,28
64,65,21
¿l!¡,¡0,t0

l3:t.9{,62
t3,73,08

248,78,27
9¡,98,09

294.7\ú

2to,93,25
tt9,44,87
43, t 5,¿lt

45,62,63
¡læ,95,33

12,t6,31
90,07, l0
9,n,52
\20,ú
5,3r,70

4,53,50
12t,27,0'
¡|t,2t,07
t5,39,93

3t5,66,{

¡m3,97,05
0

2,l5,lS
0

37,51,98

ót,0t,59
3r,rq r3

t,u,39
49,79

44,99

0
2rpt

3t,76
1,66

0
r2,9ó

o

0

4,57,80
0
0
0

4,s
#,&
16,00
6,96

0

4,n,9
4,77,99

16,00

6,92,24
0

óE

0
0

3r
0

t,1,06

14,0ó

0
ß,23

0

0

z¿,77

5ó,40
12,00

6,2¿,t7

0
0
0
0
0

0

2,15, I ó

o
0

2,98,73
t2,50

r 5,5r p3

0
58,74

41,40
14,35

3,73,97

0
0

2,t9,t0
0
o

0
&,20
23,00

0
62,12

0
0
0

0
96,n

0
0

0
ó0,00
30,00

0
0

6,00,m
5,98,O0

7,00,00
t7,6

20,30,05

0
0

7,ó4oo
0
0

0
1,96,E4

l,¡|E,96
0

?:¿,s2,t9

0
0
0
0

a9l,,q3

0
in,75

0
0
0

3t.
12.
33.

t4.
35.

36. Othc¡ Consbucliotr
37. PEtrolcum ProJucù
38. Elcct¡icity
39. Gag
40, Tsaorport Se¡e¡cc

¡fl. TraCc Setviæ

42. Houring Scrvice

43. Health
44. Eductdon
¿15. Public AdrEiDiltÉlio¡

46. B¡ûki1g ¡nJ l¡s:r¡É
4?. Otbc'¡ Scrviccs

U¡b¡n Horsebriljiog
Rrral Horseb"il ling
N)¡-R)s¡dertial Brilliog ..
Co¡strrctiou : Elec. snd Gas

Cooslfuclior : Tmnsport

0
0

2t,36
0

t.5o,(X)
0
0

0
E9,6I

60,00
0

82,98

E,t!)
0

2,t5,15
0

4,y,56

o
5,55.tó

$,t2
0
0
0

I,t7,03

0
ct1,t7

t,25,00
0
0

Totrr lapur (IZ¡) 19,97,& 1t2624 t09,s?¡0 26,y,a gJ6,75 5gx,4sp5

Vr¡uc Addcd (Yr) 76,28,ú 2g?,u:t6 m,6699 lttJlp..n 4tt,f,lt t0298,25,æ

G¡!¡ Ouþut (Xi) 1tt,35,9 2¡9,t3,æ 3E3,5a,t9 l't,u,Ð 4gt,a0,t6 ß?31,7a,95
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APP END IX

Ecctor.nic Di¡tribution of Fi¡¡l Dem¡¡d Crtcgoric, 1976-77

(TL . ín lakh).

Scclors.
Privale

Consumption
(c)

Govcrnment
Consr,mption

(G)

Gross Fixed
Invcstment

(K)

Stock
Changes

(sl)
Export
(E).

l. Ricc
2. Wheat
3. Jr¡le
4. Cotton
5. lca

3293,85
. 233,45

9,91

(-)7e,83
(-)53,22
(-)30,90

(-)s,50

176,51
62

55,88

2,6t
4,42

26,95
50
1S

(-)17,11

6l

268,¿i
3,77

86,19

36

:,i s

( 
-)35,02

6
62

1,51
19

11,63

(+)8,56 22,19

6. Other Crops
7. Livestock
8. Fisherles
9. Forestr¡'

10. SuSaI

I l. Edible Oil
¡i. Sa.lt
!3. loi¡acco Products
lri, Other Focd
15. Cotton Yarn

,4,36

8 I 8,80
39ö,00
89.1,97

23,54
31 7,E R

173,n
76,56

243,31
391,55

1
9

16. Cloth: Nfill made
17. Cloth: Handloom
I E. Jute .l ertilc
19. Paper
10. Leather

2l . Fertilizer
22, Pharrnaceutical
:J. (Jther Chem¡cals
2,+. Cen¡ent
fi. Basic Âletals

31.
32.
33.
34.
35.

Metal Products
lrlachinery
TranspJrt Eet:ipnrent
Wood
Misc. lndustries

Urba¡ Housebuilding
Itural Housebu ld.ng
Ncn-Resi Jø¡r¡.,¡ frJildiDg
Co¡struction : Ëlcc. and Gas
CoDstruct¡oD : Transport

Other Consctrr¡ction
Petroleum P¡oducts
Electricity
Gas
T¡a¡sport Service

Trade Servicc
Ho-sing Servicc
Healtb
Ed"cation
puþliçf,rrmn.

I t 0,07
372,u;
234,16

34,0ú

26.
a1
ls.
:9.
30.

's9,

10.

4t.
42.
43.
44.
45.

JO,

38.

96,85
173,(r7
t6,25
39,27

205,26

t67,73
'l)) o)

t 55.:5
63,52
I S,59
13.63

280,88

23,9s
7,34

84
283,57

1021,97
92,57
99,4s

. 96,83
40t,31

(-) 1032,79

215,t7
174.02
I 10,35
il6,ll
I I 5,60

94,07

3(,,63
I 19,65
345,99

46. Bankíng and lnsu¡ancc
47. OthÊr Scrvioc

' Co¡rcclioa lorm r

Total 96{3,3'1 496,21 1575,67 (- ):13,0: 667,00

t Corrcction torm for traDsport ¡¡d trad< loput¡ r.tlt ng to ünporlr a¡d rca¡cit) prcrnium on knpor¡,

767
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APPENDIX D

É¡ctcd h¡ort CocÍdcrts ui TrüsDora ¡¡d Tr¡de Sc¡vicr l¡¡st Co<ficlclt6 lnón

Scclors
Import

Coc6,:ients
Transport
çr,io input
Cæficients
(s*Ð.

3

Trade scrvice
rnput

Co€mtrunts
(q.,Ð'

4

(nJ.

l. Ricc

2. WbÊa¡

,4. Cottoû

i5. T."

6. Otbcr Crops

7. Lircstock

E. Fi¡hsries

9. Forestry

ll. Edible OiI

lZ Salt

13. TobaocoProducts

l¿1. Otûer Food

15. C.otton Ya¡n

16. Cloth: Mill o¿de

19. Prper

2). Lcather

21. Fottilizc¡

21 Pbar¡o¡ocutioal

æ. Othcr Chemic¡ls

24. Ccmsat

25. Basic Mctals

26. Metal products

27. Machincry

2E. Transport Equipment

29. S¡ood

30. Misc. I¡dulrie¡

37. Ètrolcun hoducts

o'02t4

2.32t3

19.0000

0.0007

0'0745

0.0397

0.qxx

0.0077

o.6264

0'0216

0.0238

0'4813

0.1948

r'1220

o.7827

0.00r5

0.1335

1.0853

2.1816

I .0399

o'2707

3'9166

5.0929

5.2866

0.ø59

0.5248

t.w

0.0566

0.0566

0.0182

0.0065

0.0403

0.0502

0.0769

0.0533

0.0397

0.0

0.0601

0'0310

0'0¡ 8l

0.0178

0.043r

0'0r50

0.t718

0.0334

0.0532

o.t697

0.0236

0'0317

0'0309

0.0143

0,0423

o.052A

0'0168

0'0

0.0

0'0363

0'0347

0'2600

0.2380

0.313()

0.2450

0.2E00

0.0

0'2480

0.3190

0.1081

0't077

0.2670

o.27û

0.0738

0.2900

0.2900

0.3397

0.0877
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Varíable // Variable Names

Y{R
Ilo

t3
INT

R
9
ô
N

I
-o

o
lGÌ C

I
-o

o
-(¡IY

I
lo
t3
TNT

Or4
-O¡ 2
-Oo39t

T

t
o

-o9T

¡ OOOOO
o óO I 7l
r 674 O0
R

Oe I 6 7?D-Oz
-O¡26ó90+OOI tG

I r OOOOO
-O. Oól 37

I 16

I ¡ OO0UO
-Or l3l()t)

F Ct¡.

r OOOOO
¡81{38
r lð377
çt

1

5
I
9
t0
13
2L

GNP

Agricultural Income
Publíc Investment
Private Investment
Institutiohal Credits
ForeÍgn Capital Assistance
Other Sectoral Income
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