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Abstract

The objective cf this study is to develop an
econometric model fcr lcng-run projections in the o0il based
economy of Irar. The proposed model is a "Neo-Keynesian"
type macro-model *+hat embodies general principles of
economic knowledge and also reflects the particular

characteristics of the Iranian economy.

In comparison *to previous econometric studies related
to Iran, this study features a more complete analytical
tool in terms cf the structure of the model, the
statistical technrigue of estimation and the supportiné
data. All of the previcus models introduced for the
Iranian economy are designed to explain aggregate demand
(i.e., expenditure) only, treating aggregate supply as
exogenous. The model presented here formulates behavicral
relationships for the supply side of the economy as well as
integrating the supply and demand variables into a complete
macro-economic system. Using the two stage least squares
technique a simultaneous estimate is obtained for +he
present model; earlier models' estimates are based on the
ordinary least squares technique. Furthermore, the present
model covers a longer period of time series data
incorporating observations for the 1959 to 1975 pericd.

The model includes 69 variables (44 endogenous, 17 lagged
2ndogdencus and 8 excgenocus) and +there are 44 equations

which provide solutions for the 44 endogenous variables,



The reduced from cf *+he es+tima*ed model is derived
and used tc simulate the long-run behavior of the economy.
The projections concluded in this study are based on the
assumption of a moderate trend of growth for the exogenous
0il income variable. This projection indicates a
relatively high rate of growth of GNP through the 1980s.
However, it also suggests some potential macro-econonmic
problems in the from of trade deficits and government

budget deficits.
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Chapter T

Introduction

Iran's extracrdinary economic growth during the last
two decades has been matched by very few countries, even
among the advanced industrial economies. The Iranian
achievemert is even more impressive if one considers that a
double-digit rate of growth (average annual) was sustained
(until recently) with little domestic inflation. The
international inflation and world recession of the mid
1970's have, however, created some difficulties for the
maintenance of Iran's pace of economic growth of the 1960's

and early 1970's.

The study presented here iIs the result of an effor+
to analyse the perfcrmance of the Iranian economy in the
ccntext of a ccnsistent quantitative framework, (i.e. an

economic model).

The study involves an econometric model and its
application for simulation of the future performance of the
Iranian economy. It focuses on the behavior of the econonmy
in a relatively aggregate fashion, and explains the
variations in major economic variables. The model is
constructed to embody kcth general theoretical principles
énd to reflect characteristics peculiar *o the Iranian

economny.



Thecretically, *he Keyresian theory of effective
demand constitutes the backbone of our proposed
macro-model. Actually, the Hicks-Lange version of the
Keynesian mcdel is taken as the structural core of the
preposed econometric mcdel. The sys*em, then, is expanded
by introducirg a2 more detailed decomposition of national
expenditures, (i.e. <consumption and investment in various
sectors) foreign trade equations, money, supply and credit
relationships. Furthermore, inclusion of a supply side *o
the model (i.e. value added in variocus sectors of the
economy) completes a system of economic relationships which
can be used for *+he analysis of +the interaction of

aggregate demard and supply in the national econcnmy.

In the expenditure side, the model includes
behavioral equations for consumption and investment in both
government and private sectors as well as foreign trade
relationships and money, credit and tax equations. In the
supply side it explains the value added ir three major
sectors of the economy, namely agriculture, industries and
services, while the value added in the o0il sector is taken
as exogenous, Emplcyment functions in the urban sector
(i.e. industries and services) are also included in the
éupply side ¢f the model and link the behavior of the
economy *to long-run demcgraphic forces (i.e. population

and labor supply).



The model, in it's estimated fcrm is capable of
reflecting the dynamic effects of +he movements in
exogenous variables (either slcw variation of sudden
shocks) on the performance cf the economic system. As a
classic case the dynamism cf fiscal policies and mohetary

shocks can be examired.

With respect tc the fiscal policy effects, a shock in
the form of changes in government spending (either due to
0il income or *axation or both) will be represented by
changes in the government's consumption expenditure or

government investment.

In the demand side of the system, *hese changes will
directly affect the level of national expenditure (i.e.
GNP in the present period). The indirect (lagged) effects
of a fiscal policy shock will be *ransmitted to +he
components of the national expenditure, in the next period,
via different paths of interactions: A change in current
GNP will affect the level of private consumption in the
next period and hence the future GNP. Also the level of
current government investment will affect the future level
of private investment and hence the future aggregate
demand. The current level of GNP is also assumed to affect
the next period's stock of mcney through a central bank
reaction function and hence the credit available to +the
private sector which in turn feeds back to aggregate

demand.



In the supply side of the system, a fiscal policy
stock can have two different kinds of effects. 1A direct
effect as a result cf government investment, which is
reflected in the level of aggregate investment and
therefore affects the level of outpu*t (value added) in all
+he major sectcrs of the ecoromy. This, in turn,
determines the ex-ante supply of national product. BAn
indirect effect as a result of gcvernman* consumer
expenditures, is reflected in the level of aggregate
consumption and hence the aggregate demand which will be
followed by an appropriate change in money supply through
the central bank's reaction function., This "induced
monetary shock" will in turn affect the supply of credit
and therefore through the investment functions affect the

level of aggregate supply.

As for the momnetary policy effects, a shock in the
form of an autonomous change in the stock of money will be
transmitted via a change in the volume of credit to the
private sector, and will affect the level of investment in
the private sector which will in turr affect both aggregate

demand and aggregate supply. (1)

(1) A diagramatic presentation of the dynamism of the model
summarized on page 25.



In the absence of any excgenous monetary shocks
the dynamic behavior of the model will be mainly dependent*
on the trend of the value added in the o0il sector since
this affects the level of government spending and thus
triggers fiscal policy shocks. The long-run trend of
demographic forces is also assumed to influence the level
of output from tke suprly side (e.g. employment effects on

value added functions).

The sample projection repcrted in this study is a
hypothetical case of "passive monetary policy " where the
volume of money supply is determined by the central bank's
reaction function., Therefore, the only source of change in

the stock of money are the endogenous forces created by the
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growth of morey supply in line with and proportionate to

the realized level of GNP.

In additicn, the reported simulation is subject to
the dynamic effects of a continuous fiscal expansion
directly financed by a moderately growing revenue from the

oil sector.



Chapter II

survey of Existing Macro Models of Iran

Construc+ion of Macro-econometric models for thé
Jranian economy is a fairly rew field of research in the
area of applied economic s*udies in Iran. This is partly
because of the sc¢ called "infancy" of national accounting in
Iran. The national accounts data for the Iranian economy
was not prepared in a systematic way until the enactment of
new monetary requlaticns and creation of the Central Bank in
1959, Therefere, a consistent set of time series data on
ecoromic variables exists only for a relatively short

historical period.

Howevar in 1968 UNCTAD utilized the available data and
compiled +he first econcmetric model for the Iranian
economy. This was an aggregate model estimated with only 8
observations based on Iran's national accoun+ing data for
the 1959-66 periocd. UNCTAD's model divides the economy into
three major sections, namely: o0il, agqgriculture and "the
rest of the economy". This is called a "growth-type" model
and addresses itself to the following question. "Given +he
rates of growth of GDP and the agricul+ural sector, what is

the compatible o0il sector? In turn given the growth rate of



0il what is the implied rate of growth of the rest of the
ecoromy and the fecreign *rade?" This model then projects
resource gap and trade gap and some major economic
variables on the basis of various target rates assumed for

growth of GDP and agriculture.

UNCTAD's 1968 model was fecllowed by few other aggregate
models constructed by the national planners. An unpublished
model of +t+he Fifth Develcopment Plan (1971) and F. Vakil's
macro-economic medels(2) of 1972 and 1973 are the major

econometric studies carried out in Iran in recent years.

The Econometric Model of the Fifth Plan is an aggregate
Keynesian type economic mocdel with 8 behavioral functions and
5 identi*ies that are estimated with 12 observaticns
(1959-70), and used for the gross projections of the major
components of the national expenditure (i.e. consumption

and investment and foreign trade).

(2) vakil, F., "An Econometric Model for Iran", Bank Markazi Iran
Bulletin, July 1972, pp. 115-120, and March 1973, pp. 633-655.



On the cther hand, the models built by F. Vakil for
the econcmy of Irarn lean towards the Klein-Goldberger type
of model in structure. Based on Keynesian-type
income-expenditure approach, the structural relationships of
the Vakil, 1973 model (and UNCTAD, 1968) are estimated by
the ordinary least squares regression technique. While some
of the estimated coefficients may suffer from a simaltaneity
bias due to the correlation between the error term and
independent variables, limited numbers of observation (13 in
vakil's and 8 in UNCTAD's model) precluded the use of
consistent methcds such as two-stage least squares.
Moreover, reduced forms of these models are not derived.
Therefore, forecasts made from the reduced form are not

possible.

In addition *o the Econometric mocdels developed by
Iranian planners (i.e. Fifth plan's model and Vakil's
models), some of the recent studies on Iran's economic
development include some basic macro economic
relationships designed in the form of econometric models.
Among them, Robert E. Looney introduces different

versions ¢f a macro economic model in his publications on



the future of the Iranian economy.(3) Looney's models both
appear in the Appendix of his bcoks as a list of variables
and estimated equations with no theoretical justification

to support the proposed econometric relationships.

The model in his '"Development Stirateqgy for Iran
through the 1980's", Prager, 1977 hereafter, "Looney,
Prager, 1977 " includes a list cf tern estimated behavioral
equations and nine identities, which presumably is designed
to explair the behavior of the components of the aggregate
demand (i.e. consumption, investment, imports and
exports). The behavioral equations of "lLooney, Prager,
1977" are estimated with 13 observations (1962-74 data) and

variables are measured in current prices.

The other set of macrc economic equations fitted by
Looney is presernted in his other study "Iran at the End of
the Century", lLexington, 1977 hereafter, "Looney,

Lexingten, 1977" consists of an alternative set of

e e D S D D L R L D L D G e A D D R D D D S D P R R D L D R D D R D W YD D D - -

(3) Looney, R.E., "A Development Strategy for Iran
through the 1980's", New York, Prager, 1977, (Appendix F,

Locney, R.E., "Iran at the End of the Century",
Lexington, lexington Books, 1977, (Appendix B, pp.
143-144) .,
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hypotheses tested with the same se

measured in 1960 constant prices.

Both Looney's models are estimated by ordinary
leas* squares. All the estimates indicate satisfactory
satisfactory statistical fit in terms of high ccrrelation
coefficients and high "t" statistics., But Looney does not
report "Durbin-Watson" statistics for his estimates.
Furthermore, he includes lagged dependent variables in the
right hand side cf scme of his proposed behavioral
equations, Therefore, they are not testable for serial

auto-correlation with the usual (D.W.) statistics.

Most econcmetric models built for Iran are estimated

[ P S -
Tpre-int

— e
"

[

at

’_J

s 4L
w_otil

and therefore do not include the large scale movements of

on™ time series data of the 1959%-72 period

10

the economy introduced by *he increased oil income after the

price jumps of 1973, The model presented in this study,
however, covers a longer sample period that inciudes the
"post-inflation" period and makes it possible to examine
the impacts of ar enlarged o0il sector on the performance
cf the economy from the expenditure point of view.
Introduction of the "grow+h variables" such as growth of
0il income (dOIL) and growth of rational product (dGNP)

makes +he model capable of reflecting the impacts of a



grovwth in o0il income (either as a shift or as a continuous
trend) on the economic system., The direct role of 40IL arnd
dGNP on *the aggregate demand is pictured in the consumption
functions, investment functions ard the trade
relationships. At *he same time the model links the
components of the aggregate supply tc the expenditure part
and introduces behavioral equations *c explain the
movements of the supply variables (i.e. values added)
endogenously. This is a distinct departure from the
conventional pattern of most econometric models for
developing economies *hat tend to consider the sectoral
outputs as exogenous variables based on "a priori" given

rates of growth.

11



Chapter III

overview of the Proposed Model

The Macro-economic model proposed for the Iranian
economy in this study, is a modified form of the Keynesian
basic Macro Model. I+ is Keynesian in the sense that i+
explains the tasic national-accounting factors of
consumption, investment and *rade for determination of GNP
(total demand). On the other hand it is modified to suit
the particular characteristics of the Iranian economy, an
oil-exporting economy with a growing industrial sector and

accelerating urbanization.

Ir designing a long-run behavioral system for a
developing econcmy that embodies the practically
quantifiable part of the economic theory, one of the majer
constrain+ts is tke availability of data. Our proposed
model is therefcre the result ¢f a compromise between the
theoretically-ideal model and the constraints of available

data.

Despite the shortcomings imposed by the
non-availability of data, including such
theoretically-popular monetary variables as interest rates

and foreign exchange rates, or important indexes like wage

12



rates, the model is designed to explain *he behavior of the
distinct sections of the economy in terms of the
urban-rural classification known as conventional
dualism(4), as well as the dynamic role of oil revenues,
represented directly by gevernment expenditures and |

referred to as "0il,Non-0il" dualism. (5)

Al+hough, the pure Keynesian approach *o income
determination analysis tends +to d=2al mainly with aggregate
demard (experditures), our model includes in addition some

significant properties with an explicit supply magnitude.

A1l the models designed for Iran are more or less
"aggregate demand models" (i.e. they only explain the
total expenditure in terms of investment consumption and
trade) and igncre the supply (value added) side of the
economy. In "Looney, Prager, 1977" and "Looney, Lexington,
1977" there is no variable of supply magnitude i.e. output
and therefore both cf Looney's models tend +o estima*e only
the trend of expenditures in the Iranian economy. 1In

(4) Fei, J.C.H., and Ranis, G., "A Theory of Economic
Development, A.E.R., Sept. 1961, pp. 533-565.

{(5) Amuzegar, J. and Fekrat, M.A., " Iran: Econonic
Development Under Dualisitic Conditions, University of
Chicago, 1971, pp. 145-163.

13



"UNCTAD, 68" the values add=d variables in the major
sectors of the economy are an integrated part of the model,
but as exogenous variables predetermined by hypotheses

outside the model.

"Vvakil, 1973" also has a similar approach, while
the values added in agriculture and in manufacturing
play their rcles as explanatory variables in +he behavioral
functions of the expenditure part of the model, the values
are assumed *o be determined outside the model (i.e.

exogenous) .

The model presented in this study, however, basically
consists of the supply side and demand side of the economy
(i.e. values added versus expenditures). Therefore, in
application of the estimated model for future projections
there is the possibility of testing the performance of the
economy for potential excess demand (or supply) on an

"ex-ante" basis. In cther words, the present model not

14



only explains the behavior of the aggregate demand
functions, but also, by explaining the behavior of the
supply functions endogenously presents a consistent picture
of the performance of the eccnomy in its entirety (althcugh
simplified)., Therefcre it can be used +o indicate the
future trend of the fluctuations in aggregate level (i.e.

a macro-equilibrium aralysis).

The model as a whole is an integration of the
outputs and expenditures, Therefore, it can be analysed
with regard to the supply and the demand components of the
national income simul*aneously. The properties of the
supply side, i.e, sectoral values added are required by
definiticn to solve the model for i+s demand side
(expenditures). Furthermore, the supply side of the model
(output) is dependent on some properties of aggregate
demand (i.e. investment). This feature of the model
represents the behavioral interaction between the outputs
and expenditures and creates additional interdependence
between the properties of aggregate demand and supply, in
addition to the definitional identity of the two sides of

the national product.



The demand side of the model consists of total
consumption experditures total investment expenditures and
total exports and imports of goods and services. Taxes, as
a part of government revenues are included in the
expenditure part of the model, as well as the monetary
equations (morey supply and credits) which are explained as

part of the demand side cf the model.

The consumption and investment expenditures are
classified in the government and private sectors, and
private consumption is subclassified in urban and rural
sectors of the economy. The private investment
expenditures corsist of the investments of two different
magnitudes. Total exports are defined as oil exports and
non-oil goods exports, and imported goods are also

classified in different groups.

On the supply side of the model, national output is
defined as the sum of values added in various sectors of
the economy, ramely the o0il sector, the agricultural

sector, the industrial and mining and services sectors.

There is a total of sixty nine variables in the
mnodel, of which forty four are endogeneous. The remaining
twenty five predetermined variables consist of seventeen

lagged endcgeneous variables and eight exogenous variables.

16




The model has twenty one behavioral equations and twenty
three identities, a total of forty four equations that
yield solution values for forty four endogeneous variables

at any point of time (with given predetermined variables).

The exogenous variables are chosen from among thcse
that are leas* likely to be directly influenced by the
interaction of the model at any point of time, while the
endogeneous variables include all those variables that
could be significantly determined within the model,
regardless of the importance of their policy roles, i.e.
some major policy variatles like government investment or
growth of mcney supply are regarded as endogeneous

variables.

This approach is justified by our aiming at as high a
degree of explanatory and prediction power to the model as
possible. Therefore, the model is assumed to explain the
ktehavior of the whcle ecconomy, including the government as

an economic agent. Otherwise, depending on the degree of a

normative plarning role assumed for the government, one can

eliminate some of the endogenecus variables and replace

them by excgenous values coming from outside the model.

our endogeneous variables, besides the essential

Macro targets of the economy (i.e. GNP, consumption, etc.)

17



include some important policy instruments that are more
likely to have the influence ‘of the national policy maker
embodied in their variations. Thus, by inclusion of these
key variables in the endogeneous part c¢f the model, we have
assumed that the policy maker will also follow a |
consistently rational and therefore a predictable pat+tern
of behavior directly related to the performance of the

economy.

Or these assumptions the proposed endogeneous policy
instruments are likely tc follow a structural pattern of
behavior consistent with the variation of the other
endogeneous variables in the long-run. At the same time,
they can accomodate the initiations of the policy-maker in
requlating and normalizing short-run fluctuations. On the
other hand the exogenous variables determine the long-run
range of variaticr for the other variables without any

direct dependence on the short-run behavior of the eccnonmy.

With this brief explanation regarding the general
form and structure of the model, we introduce the
properties of the model by listing the variables and
indentities and introducing the hypothetical behavioral
relationships., A summary of the organization of the model

is shown by the following chart.
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Table 1

1ist of the Variables of +he Model

Name of the Variable | Code | Class | Type
"""""""""""""""""""""" il bbbt Eadddindeddded
1. Gross Naticnal Product | GNP { Endog.| target
2. Non-o0il GNP | GNPNO | Endog.| target
3. Net Balance of Trade | BTT j Endog.] target
4, Growth of GNP | AGNP | Endog.| target
5. Aggregate consumpticn | C | Endog.| target
6. Aggregate Investment | I | Endog.] Target
7. National Saving {1 S | Bndog.| Target
8. Private Consumption | CPp | Endog.| Irrelevant
9, Rural Private Consumption | CPR | Endog.| Irrelevant
10. Urban Private Consumption | CPU { Endog.| Irrelevant
11. Private Investment | IP { Endog.| Irrelevant
12. Private Inrvestment in Machinery | IPM | Endog.| Irrelevant
13, Private Inves*tment in ( (
Construction | IPC | Endog.| Irrelevant
14, Imports of Goods ] M | Endog.|] Irrelevant
15. Imports of Capital and | |
Intermediate Goods | MKR { Endog.| Irrelevant
16. Imports of Consumer Goods | MC | Endog.} Irrelevant
17. Exports of Goods | E | Endog.| Irrelevant
18. Non=-0il Good's Exports | ENO { Endog.| Irrelevant
19. Net Balance of Factors and | |
Services | BFS | Endog.| Irrelevarn*
20, pPayment for Factcrs and Services| XFS | Endog.| Irrelevant
21. Revenue from Factors and | |
Services | YFS | Endog.|] Irrelevant
22. vValue Added in Agriculture | VAAG | Endog.| Irrelevant
23, Value Added in Industries and | |
Mines | VAIM | Endog.| Irrelevant
24, value Added in Services | VASR | Endog.| Irrelevant
25. Net Fac*or Revenue | FR | Endog.| Irrelevant
26, Urban Employment | EMPT | Endog.| Irrelevant
27. Urban Unemployment | UNEHM | Endog.| Irrelevant
28. Rural Population | POPR | Endog.| Irrelevant
29. Employment in Industries and | |
Mines | EMPIM | Endog.|] Irrelevant
30. Employment in Services | EMPSR | Endeg.| Irrelevant
31. Gross Domestic Product { GDP | Endog.| Irrelevant
32, Total Taxes | TAX | Endog.| Policy
33. Direct Taxes | TAXD | Endog.| Policy
34, Indirec* Taxes | TAXI | Endog.| Policy
35. Stock of Monrey (Broad | |
Defini+ion) | MM | Endog.| Policy



Table 1 continued

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51,
52.
53.
54,
55.
56.
57.
58.
59,
60.
61.
62.
63.
64,
65.
66.
67.
68.

69

Growth of Monrey { Broad
Definition)

Credits to Private Sector
Grow+h of Credits
Government Revenues
Government Expenditures
Government Budget Balance
Government Investmernt
Government Corsumption
Value Added in Domestic 0il
National 0iil

Growth of 0il

Foreign Factors in 0il Secter
Export of 0il and Gas
Employment in 0il Sector
Total Population

Urban Population

Urban Active Pcpulation
Lagged GNP

Lagged Value Added in
Agriculture

Lagged Value Added in
Industries

Lagged Governmen+*t Irvestment
Lagged Governmen+t Ccnsumpticn
Lagged Urban Private
Consumpticn

Lagged Non-0il Good's Exports
Lagged Consumer Good's Imports
Lagged Imports of Geods
Lagged Private Investmert
Lagged Mcrey Stock

Lagged Credits

Lagged
lagged 0il Income
lagged Non-0il GNP
Lagged Rural Population

Lagged Employment in Services

Emplcyment in Industries

|
DMHM | Endog.|
CR | Endog.|
dCR | Endog. |
GR } Endog.|
GX | Endog.|
BB | Endog.|
16 i Endog.|
CG | Endog.|
VAOQIL | Endog. |
0oIL | Exog.
doIL | Exogqg.
OFF | Exog.
EOG | Exogq.
EMPO | Exog.
pPoP | Exog.
POPU | Exoqge.
POPUA | Exogq.
GNP (t-1) |JLagged

i
VAAG (t~-1) |Lagged
|
VATM(t-1) |Lagged
{

IG(t-1) | Lagged
CG(t-1) :Lagged
CPU (t-1) I

ENO(t-1) :Lagged
MC (+-1) :Lagged
M(+-1) :Lagged
IP(t-1) :Lagged
MM (+-1) :Lagged
CR (t-1) :Lagged

|
EMPIM (+-1) Lagged

i
ILagged

[OIL (£-1)
| |

IGNPNO (+-1) Lagged|
| ! i
| POPR(T~-1) | Lagged|

| | |
|EMPSR (T-1) Lagged|

|
i
|
|
|
|
i
|
|
|
|
|
|
|
|
|
|
|
| Lagged |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i

Policy
Policy
Policy
Policy
Policy
Policy
Policy
Policy
Policy
Policy
Policy
Policy
Policy
Policy
Data

Data

Data

Data

Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data

Data
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Table 2
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Hypothetical Structure of the Model

A.

7.
C.

8.

10.

11.

12.

13.

14,

15.

16.

17.

Aggregate Demand:

Gross National Product
Non-0il GNP

Consumer Expenditures:
Total Consumption

Private Consumption

Urban Private Consumption
Rural Private Consumption
Government Ccnsumption
Capital Formation:

Total Investment

Private Investment
Private Investment Machinery

Private Investment in
Construction

Government investment
Foreign Trade:

Tetal Exports of Goods
Exports of Ncn-oil Goods
Exports of 0il and GAS
Total Imports of Goods

Imports of Capital and

. Intermediate Goods

Imports of Consumer Gocds

GNP = C + I + BTT

GNPNO = GNP - OIL

C=CP + CG

CP = CPU + CPR

CPU = £1(CPU(t-1) ,4dGNP)
CPR = f2(VAAG (t-1) ,dGNP)

CéG = £3(CG(t-1),0IL,TAX)

I = 17IP + IG
IPp = IPM + IPC
IPM = f4(4CR,VAIM(t-1))

IPC = £5(IG (t-1),dCR)

IG = £6(OIL(t-1),d0IL, IG(t-1))

E = EOG + ENO

ENO = £7 (ENO(t-1))
Exogenous (EOG)

M = MKR + MC

MKR = f8(E,IP(t-1))

MC = £9(MC (t-1) ,GNP)




Table 2 continued

18.

19.

20.

21.

E.
22,
23.
24,
25.

26.

27.

28.
29.
30.
31.

G.

32,

33.

34,

35,

Net Balance of Factors and

Services

Income from Factors and
Services

Payment for Factors and
Services

Net Balance of Trade
Government Budget:
Net Budget Balance
Government Revenues
Total Taxes

Direct Taxes
Indirect Taxes
National 0il Income
Government Expenditures
Money and Credit:
Stock of Money

Growth of Money Stock

Credits to Private Sector

Growth of Credits

Aggregate Supply:

National Product at Market

Price

Gross Domestic Product

Value Added in Agriculture

Value Added ir Industries

and Mines

BFS

YFS

XFS

BTT

BB =

GR

TAX

TAXD

TAXI

L}

G

T
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YFS - XFS - FR

£10 (VASR,01IL)

£11(VAOIL (t-1) ,d0IL)

BFS + F - M

R - GX

AX + OIL

TAXD + TAXI

£12 (GNPNO (t-1))

£13(CPU, M (t-1))

Exogenous (0OIL)

GX

MM

aMmM

CR =

dCR

GNP

GDP

VAAG

VAIM

CG + IG

f

C

14 (GNP (t-1))
MM - MM(t-1)
R(t-1) + dCR

£15 (MM)

GDP + FR + TAXI

VAOIL + VAAG + VAIM + VASR
£16 (I,POPR (t-1))

£17 (I, ENPIN (t-1))



Table 2 ccntinued

36., Value Added in Services VASR = f18(I,EMPSR (t-1))
37. Value Added in 0il VAOIL = OIL + OFF
38, Growth of National Product dGNP = GNP - GNP (:-1)
39, Naticnal Saving S = GNP - C

Growth of 0il Exogenous (dOIL)

Foreign Factors in 0il Sector Exogenous (OFF)

I. Population and Employment

40. Rural Population POPR = POP - POPU
Total Population Exogenous (POP)
Urban Population Exogenous (POPU)
41, Total Urbar Employment EMPU = EMPIM + EMPSR + EMPO
42, Employment in Industries EMPIM = £19 (POPU,VAIN)
and Mines
43, Employment in Services EMPSR = £20 (POPU)
Enployment in 0il Exogenous (EMPO)
44, Urban Unemployment UNEM = POPUA - EMPU
Urban Active Populaticn Exogenous (POPUAR)

The above system of 44 equations (24 identities and
20 behavioral equations) constitutes the general structure
of +he model. 1In the next section we will estimate the
behavioral functions and analyse the implications of the
specified equaticns in the context of relevant econonmic
theory and the structural characteristics of the Iranian
ecoromy. The following chart features a diagramatic
presentaticn of the s*ructural in+erdependencies among the

variables of the model.
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Chapter 1V

Estimation and Testing cf the Model

4.1 Method of Estima+ion:

In order to test and specify +the hypothesized
behavioral equaticns cf the model we use the time series
data of *the National Accounts of Iran prepared for the 1958

- 75 period. (6)

All the variables are measured in billions of Iranian
Rials in current prices. By using the time series data in
current prices, we are actually formulating the interaction
of the economy without filtering out the effects of +the
inflatiorary prices embodied in *the variables of the model.
At the same time, by using the variables in current prices,
we can easily account for *he substantial inflow of
"purchasing power" caused by the appreciation of oil

exports (i.e. price shifts of the 1970s). Whereas using

TR D D R e D . - D e A - R R D S D L AL S G D D S AP R D D S D S W e W AR M D WP AR N M D R WD W R P WD AL WD D W R W B P W W =

(6) The National Accounts Da*a are published annually by
t+he Central Bank of Iran (Bank Markazi Iran) starting
in 1958. The series used in this study is the recent
revised version of the Central Bank's data compiled by
the Plan and Budget Organization. (Economic Statistics
and Trends of Iran), Tehran, Sept. 1976.
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data in constant terms would require either employing
different price deflators for various sectors of the
economy or using an implicit GNP price deflator (i.e. a
weighted index of different prices). The first method
would produce a complicated accourting system with |
different price indexes and the latter would fail to
indicate the full impact of the o0il prices. Therefore, our

analysis is simply carried cut in observed nominal values.

All the alternative hypotheses of the model were first
statistically tested anrd analyzed by using the ordinary
least squares method (7). Application of (OLSQ) would however
estimate single equations from a simultaneous system of
equations, thereby encountering the simultaneity bias (i.e.
correla*tion «<¢f the errocr terms ith the endcgeneous

variables of the systenm).

The 2S1LSQ estimates of our model is based on five
principal components which explain about 99 percent of the
+total variation in the predetermined variables of the
model. A set of principal components will be created ard
used along with the predetermined variables of each single
equation as instrumental variables in the first stage of

that equaticn's 2SLSQ regression. (8)

(7) Carter, R.A.L., "Least Squares As An Explanatory Estimator",
Canadian Journal of Economis, Feb. 1973, pp. 108-114,

(8) McCarthy, M.D., '"Notes on the Selection of Instruments for

Two Stage Least Squares and K Class Type Estimation of Large
Models", Southern Economic Journal, 1971, pp. 251-259.
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By using the 2SLSQ techrique, we can treat the
simultareity bias and get a ccnsistent simul*aneous
estimate for the model. However, there are some other
econometric difficulties that have to be considered. Among
these difficulties, multicollinearity and autocorrelation
could represent major problems in estimating an aggregate
economic model like ours. The equations of the model were
likely to indicate the existence of serial correlation in
the residuals, due to the hypothesized dynamic trend of the
function (i.e. 4inclusion of the lagged dependent variable
as an explanatory variable of the corresponding function).
The presence of serial correlation in the error terms means
that the least squares estimate is not the minimum-variance
estimate and the estimators are not efficient. In order to
correct the autocorrelated regression, we have o search
for a suitable linear transfcrmation that satisfies the
condition of serially independent error terms. For

example, in the following linear model;

Y(t) = A + B.X(t) + U(%)

where, the error terms are serially correlated:

U(t) = R.U(t=-1) + V(1)



By subtracting R.Y (t-1) from Y(t) we have:

Y(t) - Rey(t=1) = A.(1-R) + (X (t)-RX(t-1)) + V(t)

The value of R that presents serially independent
error terms V(t), determines the suitable transformed
equation which has the most efficient (minimum variance)
estimates. (9) There are different methods of searching for
the optimum value of R. In the estimation cf our
hypothesized mcdel, we have used an iterative "TSCORCY

method provided in our computing facility. (10)

In the following section we will explain the economic
basis of the hypothesized behavioral functions of the model
and present *the estimated equations. This presentation will
include the regressicn analysis by two stage least squares
(2S1.SQ) techniques., Whenever relevent, we will compare

our findings with "vakil, 73" and "Looney, 77" models.

T R T wm P wn YR En T G A R SR WS W W R s T G D T W W SR W MR S e A AR WL TP D D MR YD G AR R AR R AR AR e A YD e

(9) Fair, R.C., "The Estimation of Simulation Equation Models
with Lagged Endogenous Variables and First Order Serially
Correlated Errors", Econometrica, May 1970, pp. 507-516.

(10) "TSCORC" is a modified version of the "Cochrane-Orcutt"
method utilizing R.C. Fair's technique in simultaneous
estimaticn, provided in "Eccnometric Software Package",
Synergy Inc., Washington, D.C.



4.2 Consumption Functicns

As presented earlier, total consumer expernditure is

disaggregated into ccnsumption by the private sector and

consumption by the government. Private consumption is +hen

disaggregated into urban consumption and rural consumption.
Therefore, we have three behavioral equations representing

these three sections cf consumer expenditures.

The fundamental ecconomic principle behind the
consumption behavior is the Keynesian theory of aggregate
consumption, that assumes a positive relationship between
aggregate inccme and consumption. This basic principle
together with the dynamic trend of consumption (i.e. the
tendency to advance the consumption standards) are the
major pivots in explaining the consumption behavior of the

economy.

Urban Private Consumption (CPU):

The hypcthetical function representing the consumer

behavior of the Urban community was defined as:

30



3

CPU(t) = £(CPU(t-1) ,dGNP)

This function assumes that the volume of urban
consumption at any pericd can be explained by two factors;
1) The consumptiocn cf the previous period, which in itself
indicates the effect of the previous income (retained level
of consumer expenditure) and 2) The growth in GNP, that
indicates the relative effect of the variation in
purchasing power ( the dynamic role of income in

consumption).

By this hypothesis we assume that the consumers terd
to retain a certain trend in consumption based on past
experiences and habits (which is simply presented by a
laggsd consumption varible). At the same time the consumer
behavior is assumed to be subject to changes in current
income, i.e. a grewing income is likely to promote
consump*ion while a declining income is likely to lower the
expected level of consumption. Thus at any period of tinme
the actual consumption is determined by adjusting the
expected trend of consumption in line with the direction

and the amount of growth in income.

The regression analysis of this function produced +he

foilowing estimates:



2S5LSQ;
CPU(t) = -18.6 + 1.185 CPU(t-1) + .142 AGNP (t)
{9.92) (54.7)
(R-squared) = .9985

D.w. = 3.09 (H = -2.15)

The 2SLSQ regressiorn after correction for first order

serial correlatior presented a more efficient estimate.

25LSQ - TRNS; (RHO = -.6141)
CPO(t) = -17.87 + 1.175 CPU(t-1) + 0.150 dAGNP
(11.9) (59.1)

(R-squared) = .9991

D.w. = 2.2“ (H = --39)

H

(1-.5(P.W.)) N/(1-N(VB)) , N is the number of

observations and VB indicates the variance of the

coefficient for the lagged variable. H has a normal

distribution with mean zero and variance unity. (11) For the

95 percent level of confidence the critical values are

+,-1.645 (-1.645 < H < 1.645).

(11) the (H) statistic is presented as an alternative for
D.W., because of the presence of lagged dependent
variable ameng the regresscrs.

32

See; Durbin, J., "Testing for Serial Correlation in lLeast

Square Regressicn When Some of *he Regressors are lagged

Dependent Variables", Econometrica, 38, May 1970, pp.
410-21.



Inr the "vakil, 73" modelwe f£ind an alternative
functior for private urban consumption in the form of:

CPU = f (GNP,MKR (t-1))
where the lagged impcrts of capital and intermediate goods
(MKR) is assumed to represent the availability of consumer
goods (which is assumed to be affected by the imports of
productive goods). Rl*hough the idea of correlation
between the productive capacity of consumer goods industry
and imports of productive goods may be justifiable, the
assumption of "supply induced demand” for this section of
expenditures presents an indirect approach tc the

explanation of the consumer's behavior.

On the other hand, the "Looney, Lexington, 77" model
assumes another function in the form of:

CU = 10.4 + ,084 IG(t-1) + .0076 GNP (t-1)
presumably the inclusion of the lagged government
expenditure in this consumption function is to indicate *he

impact of public sperding on private income, and therefore,
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on consumpticen. As mentioned, there is no explanatien
presented in theoretical support of Loonay's proposed
behavioral functions. Despite the high value of
correlation coefficient presented for the above function
(.9944), the function is likely to suffer from a high
degree of collineari*y between the investment and income

variables.,

Our proposed function, as presented, takes a mcre
direct approach in explanation of the consumer's behavior

and also presents gocd statistical properties.

Rural Private Consumption:

The rural sector of the Iranian economy can still be
identified as a subsistence economy that has little
connection with the dynamic urban secter. Therefore, the
hypothesized function fcr the rural consumption behavior
includes the value added in agriculture instead of the

national output.
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The assumption is that, since agriculture is the
major field of activity in the rural sector, the
agricultural irncome naturally constitu*es the basis for
consumption in this sectcr. At the same %<ime growth of the
dynamic sector of the eccnomy is expected to have some
contribution to the grcwth of the rural income and

therefore, growth of rural consumption.

Although the contribution of the rest of the economy
ir the rural sector has not had a large impact in the past,
the indications are that the modern sector is gradually
contributing to the growth of the traditional sector of the
economy, Inclusion of (dGNP) in the rural consumption
function is based on the id=2a of reflecting the impacts of
the national eccncmic growth in the growth of consumer

expenditures cf the rural sector.

The regression analysis indicated that the lagged
agricultural income has more sigrificance in explaining the
rural consumption than the present income. The results of

the regression analysis are as follows:
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25LSQ - TRNS; (RHO = .5642)

CPR(%) = 0.07 + 1.20 VAAG(t-1) + .0166 dGNP
(2. 16) (19.9)
(R-squared) = .9905

D.W. = 1.81

The existence of high correlation between the
agricultural income and rual consumption confirms the
validity of the hypothesis that the rural sector still has
a traditional subsistence economy that has little econonic
input from the other sectors. The fitted values from the
estimated equation are very close to the actual
observations of the sample, which indicates a satisfactory

predicting power for the estimates.

Comparison of the coefficients of dGNP in ccnsumption
functions for urbar and rural sectors indicates that the
growth of income has an important role in influencirg +he
urban consumption, while its effect on the consumption of
traditional sector is relatively small. An alternative
estimate presented fer this function is "vakil, 73"

eqguation for rural consumption which includes (VAAG) along



with rural population index as independent variables
explaining the rural sector's consumption
(CPR=F(VAAG,POPR)). "Looney, Lexington, 77" also includes
rural population, lagged rural consumption and lagged
private investment in construction as independent vafiables

for this function (i.e. CPR=f(CPR{t-1),POPR,IPC (+-1)).

We could not rationalize any economic reason for the
effect of IPC on rural consumer behavicr in Looney's
proposed function. Obvicusly a mere statistical
correlation between two variables can not justify any
meaningful econcmic relationship. However, inclusion of
population variables in becth "vakil, 73" and "Looney,
Lexington, 77" is an acceptable alternative in explaining
the rural sec*or's consumption behavior. The estimated
function in cur proposed model, as presented instead of the
demographic factor tends to reflect *the dynamic role of the
growth of the GNP on adjusting the trend of the consumption
in the rural sector, which clearly indicates the growing
contribution of the modern sectors of the economy in the so

called "subsistence econcmy" cf the rural sector.

Government Consump*ion:
The consumer expenditures of +he government consist of
all the purchases of the public sector for purposes other

than productive irvestment. Although public expenditure
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can be regarded as an autonomous factor determined by the
policy maker, it is assumed that the behavior of the
government like the octher economic agsnts is subject to
economic raticnality. Therefore, in explaining the
consumption behavior of the government we assume that the
volume of the government's income is the major determining

factor.

Major sources of government income in the Iranian

economy are oil revenues and *axes. So, We assume that the

volume of the public sector's revenues from oil and taxes
constitutes the basis for the consumption expenditures of
the goverrment's budget., At *he same time, continuation

and expansion of the public services is often the

significant basis in preparation of the government budget.

This fact suggests tha* besides the sources cf the revenue,

the previous level of the government's consumption may be
considered as an explanatory variable in the corresponding

consumption functicn,

In our ipitial hypothesis we defined the government's

consumption as:

CG(t) = £ (CG(t-1),01IL,TAX)
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Regression analysis of +his function indicated that
by excluding the TAX variable we can have a better estimate
for the consumption expenditure of the government. The
insignificant coefficient estimated for the tax variable
indicates that the consumer expenditures of +he goveinment

are not strongly dependent orn the *ax revenues.

Examination of the observations indicates that the
relative share ¢f the taxes in total revenue has declined
due to the large increase in the other sources of public
revenues (12) (i.e. o©il income). 1In fact, the enormous
expansion of the public services in the recent years has

been financed mainly by cil revenues.

After excluding the tax variable from the regression,

we obtained the fcllcwing esimates:

(12) It was alsc found that with the increasing GNP +the
average tax ratio has declined (relative share of taxes
from totzl cutput has decreased).



2S1LSQ;
CG(*) = 7.82 + ,903 CG(t~-1) + .192 OIL
(9.65) (15.1)
(R-squared) = .9963

D.w. = 1.73 (H = .55)

The estimate indicates that the governm=nt consumer
expenditures at any period is likely to be as much as 90
percent of the last pericd's expenditures plus about

one-fifth of the o0il revenues in the present period.

The fitted values of CG from the estimation are quite
clcse tc the observed values in the 1959-75 period.
Therefore, on the basis of the "ex-post" performance of the
estimated functicn we can assume a satisfactory prediction

power for it.

An alternative hypothesis tested for government
consumption in "Looney, Prager, 77" is in the form of:
CG = f (CRG (t-1) ,OR(t-1) ,GNP (+=-1))
where CRG indicates credi+ts cf the banking system to the
public secter and OR stands for the oil revenue. Or the
other hand, "Lconey, Lexington, 77" presents another
equation in the form cf:

cG = £(M(t-1) ,GNP (:-1))

40



41

In this function lagged imports M(t-1) is suggested
as an independent variable for the explaration of the
public consumer expenditures. Although Looney's proposed
equaticns both produce good statistical fit there isvno
theoretical explanation on the economic significance of

these functicns.

"vakil, 73" assumes that the revenue sources of the
public treasury is the main factor affecting the volume of
government consumpticn and presents the following function:

CG = £(TD,TA,VAOIL)
where TD ard TA indicate the direct and indirect taxes
respectively. This function yields good statistical
properties and may be considered as an elternative hypothesis

for our proposed functiorn.

4,3 The Irvestment Functions

Using the classification of Irarnian national
accounts, we assumed *he scurces of capital formation are:

government investment, private investment in machinery and



42

equipment and private inves+*men*t in construction.
Therefore, we have three behavioral functions for the

investment expenditures of the econony.

Considering the fact that government investment and
government supperted investment are the major sources of
capital formaticn, it would be irrelevant to try to explain
the investment behavier by means of comparing the cost of
capital (i.e. the interest rate) with the marginal
efficiency of investment. The irrelevance of the
theoretical stock adjustment approach is not limited to the
public sector's investment., But, *he factors affecting
private investment are also different from those prevailing

in a western type developed econonmy.

In fact, the lack of an organized capital market and
the possibility for many promising investmen+ opportunities
identifies an ertirely 4different condi+ion, where the
interest rates do not necessarily represent the cost of
capital (13), and extensive use of theore*ical marginal
"cost-efficierncy" analysis is not likely to provide a
practical tool for explanation of the investment behavior

of the economy.

(13) Kooros, RA., "How tc Pay for Economic Development in
Tran", Bank Markazi Iran Bulletin, March-april 1969, p.
788.



Private Investment in Machinery (IPHM) :

We assumed that the private investment in machinery
and equipment is a function c¢f lagged value added in
industries and mines, and *he availability of the new
sources of credit in the private sector

IPM(t) = £(VAIM(*:-1), ACR(%))

In this function by using industrial production
(VAIM) as an explanatery variable, we assume that the
theory of the correlation between the present level of
output and future investment(14) can be applied *to the
modern industrial sector of the economy. it is assumed
that a one period (i.e. one year) lag can reflect the
normal decisicn making process in time. So the volume of
industial production at any period affects the volume of
industrial investment (i.e. investment in machinery) in

the following period.

. - - — . - D D D W D L D D D > - D G L D R AP D D DS b A - -

(14) Evans, M.K., "Macroeconomic Ac*tivity", New York, Harper
and Row, 1969, pp. 133-142

43



The other variable (dCR) features the role of the
banking system's credits ir financing the investment in any

period of time.

Althcugh the function does not include the intérest
rate or ary explicit indicator for evaluation of *the role
of the investment productivity, 1% can be arqued that the
volume of new credits prcvided by the banking system is axn
indicator for the relative efficiency cf the investments.
And thus the credit variable not only represents the effect
of the availability of finance but also it indicates the
role of the banking and monetary factors in the performance
of the industrial investment function With the 2SLSQ
regression corrected for the first order serial correlation
we obtained a more efficient (minimum variance) estimate

for IPHM.

25LSQ - TRNS; (RHO = ~.1992)

IPM(t) = 3.60 + .118 VAIM(t-1) + .379 dCR(t)
(1.43) (3.92)
(R-squared) = .9718

D.w. = 2.15

The fitted values of (IPM) from the above es*timates

are reasonably close to the observed values in the sample.

4y



Although a relatively high standard error for the
coefficient of VAIM in the OLSQ estimate indicates a low
level of significance for that variable, we include the
estimated function in our proposed model on a theoretical
basis (i.e. the particular importance of the role of the
industrial output in *+his sector's investment decisions).
It must be noted that further growth and maturity of the
industrial sector is expected to create a greater reliance
on industrial value added for financing of private

investment.

The alterna+ive functions suggested in "vakil, 73" is
in the form of:

IPM = £ (GNP (t-1))
which assumes that the investment in machinery is a
function of lagged GNP only. The estimated function
presents a relatively lower correlation ccefficient (.755),

but a highly significant t-statistic (+£=5.9).

"Looney, Lexingtcn, 77" includes an alternative
function in the form of:
IPM = f£(VAOIL (t-1), IP (t-1))
The estimated equation for this hypothesis presents a high
correlaticn coefficient (.96) and significant t-statistics.

'However, inclusion of lagged oil output and lagged
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investment is likely to present a disturbing case of
multicollinearity. Also the presence of lagged investment
variable in *the right hand side of the equation could have
contributed +o the strength of fit, while there is no
Durbin-Watsor statistics to test the estimate for serial
auto correlation. 1In comparing the alternative value added
variables, as explanatory factors for investment in
machinery, it is clear that our proposed variable (VAIM) is
directly related to the specific sector (industries and
mines). On *the other hand, inclusion of the credit
variable in our equation indicates the role of the monetary

dynamism in the investment function.

Private Investment ir Ccnstruction (IPC):

The total private capital formation in construction
consists of the investments in residential ccnstruction and
non-residential construction. The residential construction
activities are sensitive to the supply of credit.
Therefore, we included the growth of the private sector's
credits as an explanatory variable in the hypothesized

function.

On the other hand, the investment of the government

is an important factor fer both residential and

46



47

non-residential construction industries. The volume of
public investment can affect residential construction by
influencing the purchasing power of the households and thus
promoting the demard for housing. It alsc influences the
non-residential construction industry directly by
sub-contracting the construction projects to the private
sector, and indirectly by promoting the market through the

multiplier-acceleratcr mechanisnm.

We assumed that there is a time lag between the
initiation of investment by the government and realization
of its effects on the activities of the private sector.
Therefore, by using a one year lagged government investment
in our proposed investment function, we assumed that the
private sector's investment decision in the construction
field are lagged by ore year behind the autonomous

investment decision by the government.,

We obtained the fcllowing results for the 2SLSQ

estimations:

2SLSQ:
IPC(t) = 16.45 + ,188 IG(+-1) + .247 d4cr (%)
(4.09) (5.97)
({R-squared) = .9947

D.W. = 1.51



The alternative hypothesis proposed for this function
in "vakil, 73" is in the form of:

IPC = f (4CR,4PI)
i.e. a function of the growth of credits to the private
sector ard the change in wholesale price index regression
analysis of +his functicn presents relatively good
statistical results. The coefficient of the price variable
has a regative sign which indicates the negative role of

the inflation on investment decisiomns.

"Looney, Lexington, 77" presents a function in the
form of:
IPC = £(M(t-1) ,IPC(t-1))
Inclusion of the lagged IPC as an explanatory variable
yields a high explanatory power for this function, but the
presence of lagged impcrts M(t-1) as an independent

variable is not theoretically justified.

Although "vakil, 73" has a fairly gocd alternative
for the investment function in construction, we tend to
support our propsed functicn both on theoretical grounds

and statistical findings.

48



49

Government Investment (IG):

Government investment is ore of the major policy
variables of the mcdel, that is used as an explanatory
variable in some of the behavioral equations of the model.
Therefore, IG has a direct and also an indirect multiplier
effect on the GNP. The relative Importance of the public
sector's investmert has increased over time. In recent
years it has constituted more than 60 percent of thas gross

national capital formation.

The government's investment decisions depends on the
availability of resources and the target rate of growth of
the economy. However the plarned targets of growth
normally have tc be adjusted on *he basis of the expected
charges in the revenues of the government. Thus, we can
assume that the total volume of government investment in
any period éepends on the realized levels of financial
resources (i.e. o0il revenues, taxes and net balance of
foreign loans) and the current variations (positive or
negative changes) in the flow cf those revenues. Our
assumptions not only explain the actual behavior of the
administration, but it also relects the theoretical

foundations of the dynamic investment analysis, i.e.

AN. S ABDSF RS aE = &



50

present investment can be related to the previous period's
income, the previous period's investment and variations in

present income. (15)

On the basis of these assumptions, our hypothetical
function ircluded +he lagged o0il revenue (major source cof
government's income), *he variation in oil revenues and the

lagged government investment.

The regression analysis presented the following

estimates:

2SLsQ:
IG(t) = -2.8 + .887 IG(t-1) + .258 OIL(t-1) + .059 d0OIL (t)
(11.9) (13.4) (5.9)
(R-squared) = .9985

D.W. = 2,42

The alternative function presented in "Vakil, 73" is
in the form of:

I = f£(VAOIL)
This function simply *+akes the value added in o0il as the

only explanatory variable for government investment.

(15) Koyck, L.M., "Distributed Lags and Investment
Analysis", Amsterdam, North Holland Co., 1954, p. 36.
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"Looney, Lexington, 77" has %two separate functions
for government investment (investment in machinery and
investment ir construction) . These functions are presented

in the follcwing forms:

IGM (%) f(IGM (*-1),1IP (t-1) ,GNP (t-1))

IGC (t)

£(IGC (t-1),IP (+-1) ,VAOIL(%t-1))

Besides the lagged investment variables *hat are present in
both equations and presumably improve the explanation

power (probably at the cost of multicollinearity), there
are also GNP and OIL output appearing as independent
variables., It is hard to find a reasonable explanation for
government investments in two different types being
functions of two different levels of income (i.e. GNP and
OIL output). Our perception of the government's behavior
is consistent with our propcsed func+tion that explains the
total government investment in one equation in the context
of a clear economic theory, which also presents a good

estimate.

4.4 Foreign Trade Functions

The foreiqgr trade section of +he model includes the following

behavioral relations:
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- FXports of Non-oil goods

- Imports of capital and intermediate goods
- Imperts of consumer goods

- Payments fcr factors and services

- Revenues from factors and services

Non-0il Exports (ENO):

Export of o0il and gas constitutes the major portion
of Iran's total export of goods. The residual of total
exports is called non-oil export (i.e. non oil and gas),
which includes two different groups of products: a
traditional section that consists of primary products like
fruits, fish, cotton, woolen carpets, minerals, etc. and a
modern section that consists of manufactured consumer goods
like textiles, clothing, foctwear, household applicances,

etc.. (16)

(16) Iran has exported some auvtomobiles, busses and other
durable consumer goods through bilateral trade
agreements, while the ccuntry is a net importer of
these items.
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Although non-o0il exports have grown to some extent in
the last *wo decades, the relative importance of non-oil
exports has declired due *o the enormous growth in the
value of the cil sector's exports i.e. the total noﬁ-oil

expor*ts in 1975 was about 3.1 percent of the *otal export

of goods.

Ccnsidering the content of the non-oil exports we
tested a few alternative assumptions for the export
function of non-0il gcods. The explanatory variables
included value added in agriculture, in industries and
mines and the GNP. Although all the above variables
indicated positive correlation with ENO, none of the

estimates preserted a sufficiently good statistical fit.

Finally, we assumed that the export of non-oil goods
has a simple growth trend over time and that no single
variable or combiration of variables can sigrificantly
explain it (probalbly because of the wide range of factors
affecting this relatively small magnitude). Therefore, we
assumed that the total non-o0il exports at any period is

simply a function of the last period's exports.

ENO(t) = f£(ENO(t-1))
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The regressicn analysis confirmed the validity of this

assumption and presented satisfactory estimates.

2SLSQ:
ENO(t) = .964 + 1.052 ENO(t-1)
(13.9)
{R-squared) = .9330

D.w. = 2,02 (H = .042)

Imports of Capital and Intermediate Goods (MKR):

The total imports of goods are divided into *hree

different categories capital, intermediate and consumer
goods. Assuming that the first two categories are
affiliated in terms of their functional variations as well
as the econonmic magnitude we made a simpler classification
for the purpose of this study, (i.e. the imports of the

roductive goods versus consumer goods).
g

In order to explain the variation of the imports of the
productive goods we tested various alternative assumptions.
A simple hypothesis was to assume that MKR is a function of

national product or, in a more precise relationship, the
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value added in the industrial sector. This assumption
indicated a significant correlation. However, besides the
conventional income variables tha* are usually used to
explain the trend e¢f imports, we wanted to consider the
objective magritude of the impcrt substitution policies

that are likely +o influence +the long run trend of imports.

Considering the fact that the investment decisions in
the private sector, through a system of incentives and
requlations (i.e. *axes, tariffs, etc.), are guided and
steered towards a nrational target of industrialization we
assumed that the domestic investment in general, and
industrial capital formation in particular, would indicate
the import substitution effects ¢f th= development of the

domestic industries.

Therefore our hypothetical func+<ion was based on the
assumption that the growth of the industrial sector
requires imported machinery and semi-finished materials
(Productive impocrts). But at the same time, the expansion
of national productive capacity (i.e. growth of the
capital s*tock) is supposed to supply domestic manufactured
products competitive with, and a substitute for some of the

imported items.

55



However, it is cbviocus that the growth of productive
capacity in the industrial secter is positively related to
the volume of capital formaticn. Therefore, the above
hypothesized function, among the other problems, would be
likely tc suffer from collinearity among its independent
variables. Also the regression analysis of *hat fumnction

does not present a significant estimate.

We proposed an alternative hypothesis which does not
reflect *he effects of import substitution directly.
However, it links the productive imports to the total
exports of the economy, and therefore represents the idea
"balanced trade" embodied in Iranian bilateral trade

agreements in recent years.

Considering the need for imported capital and
intermediate goods in the process of industrialization, we
assumed that the private capital formation will create
demand for imported productive goods. Thus, the

hypothesized function is:

MKR(t) = £(E(t), IP(t-1))

The assump*ion of a2 lagged irnvestment variable is to

accommoda*te the effect of the adjustment lag in conveying
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the trend of domestic market to foreign trade.

The regression analysis presented the fcllowing
estimates for this function:

251SQ:

MKR(t) = -41.9 + .218 E(t) + 1.718 IP(:-1)
(2.32) (2.15)
(R-squared) = ,9270

D.W. = 1.56

By including this function in the model, the
potential import substitution process is no* directly
embodied in the model. Therefore, it is likely to
ocverestimate the vclume of imports, if the model is
employed for projection under the condition of domestic

industries!' competition in imported goods' market.

An alternative function estimated for the import of
productive goods is presented in "vakil, 73" in the form
of:

MEKR = £ (VAIM(t-1) ,GNP)
Both explanatory variables in this function are income

variables which are commonly used in import functions.

Looney's models do not classify imports in different
groups. "Lconey, Prager, 77" has a function in the form

of:



M(t) = £(OIL,0IL (t-1),M(x-1))
which explains *he total imports as a function of oil

income and lagged dependent variable.

However, it must be no*ted that the trend of the import
subs*ituticn in the pas+t has not been strong enough to
present a significant s+atistical estimate. Thus, in order
to accommodate the impact of future industialization on
trends of the imports, suitable adjustments in the model can
be initiated exogenously (i.e. introduction of exogenous
coefficients to reflect the future imrpact of import

substitution policy).

Imports of Consumer Goods (MC):

Imported consumer goods in Iran consist of many
different items. The major groups of imported consumer
goods are foodstuffs, chemical and pharmaceutical products
and durable consumer goods. The total value of consumer
goods imports in 1975 was 151.7 billion Rials (2.25 billion
Dollars), which was equal +o about* 6.5 percent of the %total

consumer expenditure.

In order to specify the import function for consumer

goods, we assume that imported consumer goods constitute



part of *ctal private consumption and therefore is a
function of income. At the same time, we assumed that
consumer habit and the concept of "maintaining consumption
standards" suggests +he relevance of lagged imports as an
explanatory variable for the consumer goods import function
For example:

MC(t) = £(MC(t-1) ,GNP)

The regression analysis support=sd our assumptions and
we obtained the following estimates.

25LSQ:

MC (%) = -6.51 + .614 MC(t-1) + .024 GNP (%)
(1.91) (3.51)
(R-squared) = .9074

D.W. = 1,70

Revenue from Factors and Services (YFS):

This variable, in fact, represents invisible exports
which include the exports of services and revenues from
factors abroad. The explanatory variables chosen to
explain the variations of YFS are the value added in the

services sector and oil income,
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For the first regressor (VASR), the assumption is
that the larger the services sector the greater the
opportunity for the expert of services. The latter
regressor (OIL) is assumed to explainr *he factor income
from the investments abrcad and the foreign companies!
expenditures in Iran (both rela*ed to the volume of oil

revenues).

The reqgressicn analysis displayed reasonably good

estimates for the hypothesized func*ion.

2SLSQ - TRNS: (RHO = .9378)

YFS(t) = -73.58 + .164 VASR(t) + .0186 OIL (%)
(8.83) (2.21)
(R-squared) = .9858

Dlw‘ = 1.82

Payments for Factors and Services (XFS)

This variable refers to the invisible Zmports and
includes the import of services and payments for the
foreign factors. Prior to the nationalization arragements

of 1973 in the o0il sector, payments for the international
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oil consortium was one of the major items accounted for by
this variable. But following 1973 only services purchased
by the nationalized o0il industry were included in this

account.

Assuming thaz+ the major components of the payments tc
foreign factors are either government's spending abroad or
the payments for foreign factors engaged in Iran. We found
that o0il inceme is a significant variable in explaining
their variaticns. i.e. government expenditure, especially
that requiring foreign exchange is directly determined by
the volume of 0il revenues and +t+he foreign factors and
services purchased through private business activities are
also mainly dependent on the availability of foreign

exchange, which in turn is mainly provided by o0il revenues.

As with the government investment expenditures, we
assumed that a lagged OIL variable along with the 40IL,
i.e. growth c¢f the o0il income, could represent a dyramic
pattern of the c¢il revenues' effect on the payments abroad.
The 2SLSQ regression after correction for first order

serial correlaticn presented the following estimate:



2SLSQ - TRNS: (RHO = .6729)

XFS(t) = 57.00 + .236 OIL(x-1) + .069 4OIL (%)
(11.9) (3.29)
(R-squared) = .9696

D.W. = 2,40

Both Vakil and Looney take the ne* factor payments as
a function of cil export, therefore, their simple equation
can be regarded as the estimated reduced form of ¥YFS and

XFS functiors in our model.
Balance of Total Trade (BTT)

Balance of total trade is derived from an identity

equation:

BTT = E - M + BFS
which is the sum of net export of commodities (E -M) and
balance of factors and services (BFS). The net balance of
factors and services is also defired as the proauct of
another identity equaticn:

BFS = YFS - XFS - FR
where, FR is the net factor revenue. hence FR is defined
as part of the rational produc+* and already accounted for
in GNP, the above equation determines BFS as the net
balance of factors and services (i.e. net balance of

non-visible trade). As the net factor revenue (FR) has
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varied randomly (negative or positive) over the sample
period as a small fraction of the GNP, model does not
include any behavioral equation for FR. It is simply
defined as the difference between national and domestic

product at market prices.

4,5 Money Supply, Credit and Price Equations

As we mentioned earlier it would not be a realistic
analysis if we were to explain the structural dynamics of a
developing economy in the context of a purely monetarist
approach. However, we did include some major monetary
variables such as momney supply and credits, and their
growth, as explanatory variables in some of the behavioral
equations. Thus, we assumed that the variations in the
monetary variables would be implicitly embodied in tthe

model.

At this stage we will specify the long-run trend of
the monetary variables in terms of their relationships with

the other variables of the model.

It is obvious that for a short run analysis, the

money supply or credit levels could be assumed as exogenous
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variables controlled directly by the monetary authorities.
But, having designed the model for a long-run structural
analysis, we assumed that the long-run trend of variations
of the monetary variables shculd also be explained in the
context of a rational relaticnship based on the principles

of economic theory.

In our definitional egquations about this section of
the model, we assumed that the initial level of money
(stock of money, MM) and also the initial cumulative
balance of credits (CR) are known, and the values of MM and
CR for the next period would be determined by the volume of
the growth of money supply (dMM) and the growth of credits
(dCR) i.e. a simple stock-flow mechanism.

MM (£+1) = MM(%) + dAMM(£+1)

CR(t+1) CR(t) + ACR(*+1)

Therefore, we need *o specify the functions of the
growth of credits. Furthermore, in order to analyze the
monetary magnitude of a general price index, we included an
aggregate price deflator as a function of money supply.
This index will enable us to convert (i.e. deflate) the
monetary value cf GNP in current prices to the real value

of GNP in terms of constant prices.
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Moresy Supply and Demand (MM)

The brocad definiticn of morey stock (MM) is assumed
to be the one which includes cash and demand deposits (M1),
savings and time deposits of the private sector (M2) and
government deposits (M3). So, our money stock (MM) refers
to the total stock of money, guasi money, and government
deposits. The inclusion of government deposits in money
stock is because of the importance of the government funds

in the *otal deposits of +he banking system.

our hypothesis for *the growth of money stock is based
on the principles of monetary management, i.e. control of
the growth of money supply in line with the growth of the
economy. Both Fisher's basic "quantitative theory of
money" and the modern monetary theory relate the variaton
of prices to the variaticn in money supply (i.e. growth of
morey stock) and therefore, an optimal monetary policy in

this context can be defined as a steady moderate rate of
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growth in morey supply carefully managed and harmonized

with the real growth of the economy. (17)

Assuming that the monetary authorities are aware of

the inflaticnary effects of the excess growth of money

supply, we hypothesize that the growth of the money depends
on the real requirements of the economic growth that to
some extent reflects the variations in nocn-monetary

phenomena.

On the basis of such a basic assumption we expressed
g the hypothetical functions for money supply and demand as:

MD (t)
MS (t)

£ (GNP (£-1))
MD(t) = MM

The first function assumes that the demand for money

é supply in a given pericd depends on the volume of GNP in

the preceding period. The assumption of a lag for the

income variable reflects the idea that the money at any

period is a function of the realized (past) income, rather

.
g.
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(17) Friedman, M., "Monetary Pclicy for a Developing
Society", Central Bank c¢f Iran's Bulletin, March-April
1971, pp. 700-712.
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than *“he expected (current) income. (18) The second function
defines the equilibrium ccondition in the money market

(supply = demand).

The regressicn analysis of the above function resulted
in the following estimates:

2SLSQ:

MM(t) = -91.48 + .,599 GNP (t-1)
(-3.517) (24.8)
(R-squared) = .9778
D.W. = 1.78
In "Vakil, 73" there is no behavicral functien for
money stcck, while "Looney, Prager, 77" presents a function
in the form of:
MS = £(MS(t-1) ,0IL (x-1))
However, our propcsed simple function is directly in line
with monetary theory and also indicates good statistical

fit.

Growth of Credits (dCR):

The growth of credits (dCR) indicates the changes in
outstanding credits provided by the banking system tc the
private sector. As we showed, the availability of credit
is a significan* factor in the private sector's investment
decisions.

(18) Assumption of an adjustment lag is common in simple
monetary models and rational expectation models.



PIRREETR FRN R R

In recent years there has been a large expansion in
Iran's banking industry which has resulted in a substantial
growth c¢f the credits to the private sector. Beside the
commercial credits the new waves of growthk Zn the banking
indus*ry has also influenced the supply of credits +to the

manufacturing and construction industries.

Our hypothetical function for the availability of
credits (dCR) assumes that the money supply is the original
factor in determining the level of credits, i.e. a
variation in the money supply can affect the volume of
deposits in the banking system, which in turn can affect
the credit creation potential of *+he banks. Therefore, an
increase in the money supply is likely to increase the

level of credits to the private sector, "CETERIS PARIBUS".
Therefore, we assumed that the volume of new credits

gran+ted to the private secter (DCR) at any period is a

functior of the growth of money stock in that period.

dCR(t) = £ (AMM (1))

The regressicn analysis presented the following 2SLSQ

estimate:

68




R R0

69

dCR(t) = 3.09 + .631 dMHM (t)
(11.1)
R-squared = ,8978

D.W. = 2.54

Alternative functions propcsed in "Looney, Prager,
77" include two credi+ functions one for the government

sector and one for the private sector in the following

forms:
CRG = f(CRG(t-1) ,MS (%))
CRP = £ (CRP(t-1) ,MS(t),MS (t-1) ,CRG (t~-1))

inclusion of lagged dependent variables yields a high
explanation power for these functions which could be good
alternatives for a detailed credit creation analysis.
"Vakil, 73" also presents an alternative function in the
form of:

dCR = f£(VAIM,NS(t-1))

which presents good statistical properties.

In an alternative hypothesis we assumed that *he
nominal stcck cf money supply has an exponential growth
path, where the rate of growth as in Friedman's framework
is the sum of the rate cf growth of real income and the

rate of growth of prices. On the basis of this assumption,



stock of money at any period can be taken as a linear
function of the money stock in *he pas*t period, i.e.
MM (%) = (m + 1) .MM (£-1)

wvhere m is the anticipated rate of growth of money.

W3ith this defini+ion we car now write:

AMM(t) = MM(t) - MM(t-1)
dMM (t) = MM(t) - (1/(1+m)) .MM (L)
dMM (t) = g(MM(t))

Thus our proposed function for growth of credits can be
rewritten as:

dCR

f (dMM) = £ (g (MM (t)))

dCR h(MM(t))
Regression analysis of the above hypcthesis presented
the following estimatas:

2SL5Q:

dCR(t) = -20.51 + .222 MM(%)
(23.0)
(R-squared) = .9743

D.w. = 1.50

The above estimated function presents a better
statistical fit than previously suggested furnction fcr d4cCR.
This indicates that the new credits granted to the private

sactor, under the condition of steady growth of money, can
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be taken as a function c¢f the stock of money.

Prices and Inflation:

According to monetarist theory, growth of the noney
supply is the majcr source of inflation. We tested this
theory by assuming +hat the implicit price deflator of GNP
as an index for the ra*e of inflation is a function of the

money supply (money in the broad definition).

We regressed the price index on the same year's money
supply tc test this hypothesis, The regression analysis
supported the hypothesis and produced the following

estimates;

25LSQ:
PR(t) = 88.4 + .124 MM(t)
(20.8) (16.9)
(R-squared) = .9538

D.¥. = 1.89

The estimated function for the price index indicates
that the assumption of a money induced inflation, which is
a typical phenomeron for the western industrial economies
is not totally irrelevant fer the developing economy of

Iran.
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Furthermore, a cross-sectoral analysis in the Iranian
economy migkt reveal that the recent inflationary pressures
have been induced thrcugh the advanced industrial sector of
the ecoromy which has substantial inter-relationships with
+he foreign sectecr. Therefore, i* can be argued that the
recent leaps In domestic prices are mainly related +o +he

rise in world prices (i.e. the imported inflation).

This arqument can be supported by the fact that *he
rise in Iranian prices was fairly small during +he 1959-71
period, while the major waves of inflation hit +he Iranian
economy in the 1970s following the industrial world's

inflation.

In crder to test the hypothesis of "Imported
Inflation" in the Iranian economy we regressed the annual
rate of change in the GNP price index (rdPR) on the annual
rate of change in import prices (rdPX) and the annual rate
of change in morey supply (rdMM). The regression analysis

presented the follcwing estimate:



0LSQ:

rdPR = -2.56 + ,194 rdMM + ,976 rdPX
(1.18) (3.67)
({R-squared) = .81

D.W. = 1.86

A relatively insignificant coefficien+ repcrted for
the money variable in the above equation supports the
hypothesis of the determinant role for "world inflation" in
the Iranian economy. This equation is not included in our
model, However, it may be referred *o as a crude estimator
of the price path. Neither vakil nor Looney include a
behavioral price function in their models. Looney's model
dces not indicate any price variable and "vakil, 73" takes

the wholesale price index as an exogenous.

4.6 Taxes

Government revenues consist of oil income and taxes.
The volume of cil income depends on the oil prices and the
guantity of production which are determined outside the
present model (exogenous). Taxes are classified into

direct *axes and indirect taxes.
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Direct Taxes (TARAXD)

Direct taxes constitute a relatively small proportion
of the government revenues. Direct taxes consist of
personal income tax, corporate taxes and property taxes.

In recent years due to a large increase in corporate and
personal reverues the total vclume of direct taxes has also
increased significantly, i.e. in 1975 direct taxes
accounted for almost 6.5 percent cf non-oil GNP, compared

to 1.5 percent in 1959.

For estimation of +the direct tax equation, we assuned
that the volume of direct taxes is a function of lagged
non-oil GNP, The correlation of taxes and income is an
obviously clear hypothesis, while the assumption of a omne
year lag for the income variable is to indicate the time

lags involved in the collection procedure.

The regression analysis produced the following
estimates for our assumed direct tax equation:

2SLSQ - TRNS: (RHO = .8829)

TAXD(t) = -68.23 + .126 GNPNO (t-1)
(9.5)
(R-squared) = .9582

D.#. = 1,58
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Looney's models dc not include any +ax variable while
"vakil, 73" presents a direct tax function in the following
form:

TD = £ (GNP)
our assumed tax functicn excludes the o0il income from GNP
and as presented takes the lagged non-oil GNP as a basis

for direct taxes.,

Indirect Taxes (TAXI):

Indirect taxes consist of custom revenues and sales
tax. Formerly indirect taxes vwere ths major source of +he
government's non-oil revenues, but recently the relative
importance of direct taxes has increased. Although the
availability of large cil revenues has resulted in the
adoption of a mcre liberal tariff structure for consumer
goods, custom revenues still) constitute the major

proportion of indirect taxes.

In estimating a behavioral equation for indirect
taxes, we made them a function of lagged imports and urban
private consumption; the two major scurces of indirect

taxes.

In this fuhc+ion we assumed that urban consumer

expenditure represents the major source of consumer




indirect taxes, while the rural consumption expendi*ures
are not sigrnificantly taxable. The total value of imports
was included to represent the custom revenues, which is
collected from most cf the imported i‘tems, though mainly
from the consumer gocds. We assumed a one year lag for the
import variable tc indicate the *ime intervael in *he

collection of tariff revenues.

The 2SLSQ regression after correction for serial
ccrrelation preserted a more efficient estimate;
25LSQ - TRNS: (RHO = .93)
TAXI(t) = 41.33 + ,1072 M(t-1) + .0249 CPU (%)
(4.38) (1.54)
(R-squared) = .9850

D.W. = 2.44
4,7 The Aggregate Supply

The present model is designed to explain the
components of the aggregate supply, i.e. the values added
in different sectors c¢f the economy, in addition to the
aggregate demand (i.e. expenditures). Furthermore, the
values added are used as explanatory variables in the other

functicons of +the model.
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Considering the limitaticns of a consistent time
series data, disaggreqgation cf the total supply is limited
to the four major sectors of the economy; o0il, agriculture,
industries and services. The gross domestic product (GDP)
is defired as the sum cf the gross values added in these

four sectors.

Value added in the domestic oil (VAOIL) consists of
the national value added in o0il, which we refer to as the
to*al o0il revenue (OIL) and the foreign factors in the o0il
sector (OFF). These two variables are both treated as
exogenous variables inr the present model, i.e. with a
given price for o0il and the tctal volume of o0il productiorn,
which is determined by the government, the national oil
income and *+he share of the foreign factors in the oil

industry can be determined outside the model.

I+ must be noted that the share of the foreign
factors in the domestic VAOIL has decreased substantially
after the 1973 sales agreement which replaced the former
consortium agreement and natioralized the oil industry in
economic terms. Under the new arrangement the foreign
factors constitute an insignificant proporticn of the
domestic value added in the cil sector. Our proposed
function for XFS (payments for factors and services)

integrates both
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payments for factors and purchase of services. Thus, the
above change in the o0il sector's payments does not affect

our estimation.

The behavicral equations explained in the suppiy
section of the model includes the functions of values added
in agriculture, industries and services. The functions of
employment in these sectors are also presented in this

section.

In order tc estimate the value added functions in
three major sectors of the economy, we adopt the common
hypothesis for the production functiorn, and define the
output as a function of major inputs (i.e. capital and
labor).

Y = £(K,L)
or in its linear form we have:
Y = a + b.K + c.L

Due to the lack of data for capital stock, the direct
estimation of this production function faces some
difficulty. Furthermore, the investment figures
disaggregated at sectoral level does not constitute a
consistent time series for the entire observation period.
Thus, it would not be feasible to use the investment
figures for simulation of the capital stocks data. 1In the

presence of these data restrictions our proposed equations
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for the values added in varicus sectors of the economy are
based on a set cf "Average Ratios" assumptions +hat would
make it possible to use the aggregate investment data along
with sectoral employment figures in *he estimation of

sactoral prcduc+ion functions.

By assuming that (i) the average capital-labor ratio in
each sector is constant during the observaticn period (i.e.
K/L = 6), and (ii) the investment in each sector is dependent
on the level of aggregate investment, we can exXpress our
linear production funcCtion in the following form:
Y(t) = a + b.K(t-1) + b, I(t) + c.L{t-1) + c.dL (%)
assuming that K/L = G, we can write

Y(t) = a + b.G.L(t-1) + b.I(t) + c.L{(x-1) + (c/G)I(%t)

[}

Y(*) a+ (beG + <) L(t-1) + ( b+ c/G)I (%)

]

Y (t) A+ B.L(t-1) + D.I(t); where B = b.G+c,D = b+c/G
Thus, we can reduce our proposed production functicn to
a linear function of the (L(t-1)) and (I(t)). This
hypothesis assumes that under the conditions of constant
capital-labor ratio and homogenous distribution of national
capital formation among the various sectors of the econonmy,
the sectoral cutput can ke defined in terms of the lagged
input of laber force (which also represents the impact of
initial capital input) and the current volume of investment

(wvhich also represents the impact of current labor input).
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I+ is obvious that the validity of +the above made
assumptions can be challenged from a theoretical point of
view, However the assumption of a constant capital-labor
ratio on an aggregate level is not much different from the
assumption cf a fixed capital-output ratio, which is é fairly
common practical assumption in economic investigations.
Regarding the assumption of the fixad linear dependency of
sectoral capital formations tc the aggregate investment it
must be noted that in a long-run analysis the principle of
balanced growth requires a harmonized pattern of resource
allocation that would establish a reasonably stable trend
for the distribution of capital among the various sectors of

the economy.

Furthermore, it must be noted that the proposed
hypothetical function is only a tentative function that is

suggested under the condition of limited statistical data.

In the following section we will test the proposed
function statistically for three major sectors of +he

Iranian economy.
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Value Added in Agriculture (VAAG):

Agriculture is the largest sector of the Iranian
economy in terms of population and the smallest sectdr in
terms of output. This sector mainly consists of farming,
forestry, fishing and hunting. Traditional farming is the
major source cf activity in this sector, which represents a

subsistance economy.

The behavioral function assumed for the agricultural

output included the rural population and government

investment. Inclusion cf the rural population indicates

the role of manpower in the traditional sector which is
contrary to the famous assumpticn of zero or negqgligible
: marginal productivity of labor in some theoretical models

of economic develcpment. (19)

(19) - lLewis, W.A,, "Development with Unlimited Supply of
Labour", Manchester Schcol of Economics, May 1954, pp.
139-192.

- Fei, J. and Ranis, G, " A Theory of Economic Development",
A.E.,R., Sept. 1961, pp. 553-565.




82

The hypothesis of zero productivity in these
theoretical anralysis is btased on the assumption of
"Unlimited Supply of Labour". This general assumption
appears to be unrealistic under the traditional conditions
of a farming sectcr dependent on the labor force. In fact,
one of the causes fcr slower growth of agriculture in
Tran's recent development plans is arqued to be related tc
the large scale migration of ycung farmers to the urban

sector.

Our assumption is that the total level of output in a
traditional agriculture is nct comple+ely independent of
the laber input. However, long-run deveslopment can
introduce structural adjustments in technical and social
aspects of traditional rela*ionships with less dependercy

on labor.

The hypcthetical function for agriculture producticn
in +he form cf +he general function already introduced is

as follows:

VAAG(%) = E(POPR(%-1),I(%))
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The rural population in this function is assumed to
represent the laber input in agriculture, where under the
traditional rural conditicns the formal =smployment figures
can not be considered as a meaningful index for labor

participation.

The regression analysis resulted in the following

estimates for our hypothesized function:

25LSQ:
VAAG(t) = -310.2 + .163 I(t) + .0268 POPR(t-1)
(7.17) (5.52)
(R-squared) = .9647

D.#. = 1.69

In an alternative hypothesis for the agricultural value
added, w2 consider the vclume of change in output as a
function of change in productive inputs, i.e.:

d VAAG(t) = £ (dPOPR(t), I(t))

The regression analysis of this function presented the

following results:
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dVAAG(t) = -120. + .471 4dPOPR(t) + .076 I(+)
{.95) (2. 3)
R-squared = .66

D.W. = 2.24

In another estimation we replaced total investment by
government Investment, which is assumed to have a greater
contributicn o the agricultural development programs. This
hypothesis presented the following regression results:

dVAAG(t) = -168.5 + .671 APOPR(t) + .094 IG(t)

(1.31) (1.8)
R-squared = .62

D.W. = 1.99

After testing several different hypothesies we
concluded that the variation in agricultural output is
likely to be affected by some other factors and that scme of
these are not easily quantifiable (like climatic .conditions
and so on). Therefore, the estimated functions mocstly

present a relatively lcw prediction power.

Value Added in Industries and Mines (VAIM):

The industrial sector which is referred to as "the

Industries and Mines" consists of manufac*uring and mining,
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construction, water and electricity. Where the
manufacturing and construction industries constitute the
major proportion of the value added in this sector.
Although government has made a substantial contribution ir
the development cf +the industrial sec*or, it is still +he
largest sector (ir terms of the value added) for +he

private investment.

The production function hypothesized for this sector is
also in the form of the function already introduced, i.e.
it relates the level of output to the lagged empoyment and
current investment:

VATM(t) = £(EMPIM (t-1), I(%))

The regressicn analysis of this function produced the
following estimates;

2S51LSQ:

VAIM(t) = -95.58 + .484 I + .0874 EMPIM(t-1)
(14.16) (5.56)
R-squared = ,9913

D.W. = 1,64

In alterrative hypothesis we analysed the Change cf
output in this sector as a function c¢f changes in the inputs

of the factcrs cf production, i.e.:




dvAIM = f (4AEMPIM, IP)

The regressicn analysis of this function produced the

following estimates:

0LSQ:

dVAIM(t) = -25.5 + .598 IP(t) + .0764 AEMPIM(t)

s.e; (.032) (.036)

R-squared = .9635

D.w. = 1.3u

Value Added in Services (VASR):

The services sector is the largest sec*or of +the

Iranian economy in terms of the value added. This sector

consists of various service industries including the public

services, private services, banking domestic trade and

*ransportation.

The public services constitutes the largest
proportion of the value added in this sector and the total
government investment is considered to be the most
significant factor affecting the growth of the services
sector as a whole. The regression analysis did not

indicate a significant role for private investment.
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Our hypothetical func+tion included the aggregate
investment and employment in the services sector as
explanatory variables. The regression analysis of this
function produced the fcllowing estimates:

25LSQ:
VASR(t) = -288,5 + .870 I(t) + .218 EMPSR(t-1)
(12.8) (5. 4)
R-squared = .9859

D.w. = 1.”1

In an alternative hypothesis we analysed the change in
services value added as a function of changes in inputs
(capital and labor) but did not succeed to regress a

significant estimate.

After dropping the employment variable we regressed the
following function that presents the growth of service's
output as a function of gcvernment investment:

OLSQ:

AVASR(t) = =-2.26 + .515 IG(t)
(11.7)
R-squared = ,.9072

Dch = 1'91
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4.8 Employmenrt Equations

As there is no precise definiticn for employment
under the traditicnal conditions of the rural sector, it
would be irrelevant to apply the modern concepts of formal
employment and unemployment to the laber force in the rural
sector. Therefore, we assumed +hat the +otal active
population (i.e. population in the labor market) of the
rural sector, regardless of the level of productivi+y are
fully employed. Thus the analysis would be limited to the
urban sector cf the economy where the labor market is

relatively organized.

Total urban employment was defined as the sum of
employmen+ in the non-agricultural sectors of the economy
(i.e. ©0il, industries, and services). The total urban
unemployment, therefore, would be equal to the active urban

population minus the total employment.

Employment in the oil sector (i.e. o0il and gas) was
assumed to be determined by the exogenous factors in the
0il sector. Therefore, employment in the 0il sector was
assumed as an exogenous variable independent from the rest
of the model. Futhermore, oil is a capital intensive
inaustry and employment in the o0il sector does not
constitute a large prcportion of the total urban

employment.



The major sources of employmen+* in the urban sector
are industries and services, which are expected to absordb
the surplus labor released from the agricultural sector in

the long-run,

In order to determine the behavioral functicns of
emrployment in industries and services, it was assumed that
the migration of rural population to +the urban sector is
efficiently adjusted and balanced by the availability of
urban employment. Therefore, the size of the urban
population can be regarded as a significant factor in
estimation of the employment in urban sectors of the

econonmny.

This assumption does not specify a structural
relationship based on the explicit role of economic factors
in the labor market. But, considering the relative size of
urbanization as an implicit index of industrial
development, the above assumption, indicates the
proportionate weight of the various sources of employment

in the urban sector.

89
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Employment in Industries and Mines (EMPIN) :

In a regression analysis based on the assumption of
the existence of correlation between the size of the urban
population and industrial employment, we obtained the
following results:

2SLSQ - TRNS: (RHO = .3332)

EMPIM(t) = -743.8 + .264 POPU (%)
(23.5)
{R-squared) = .9891

D.W. = 2.02

In an alterrative approach we assumed different supply
and demand functions for the employment in the industrial

sector and estimated the function for the reduced form of

the employment market, i.e. if:
Supply EMPIM = £ (POPU)
Demand EMPIM = £ (VAIM)

we have *the reduced form as;

EMPIM = £(VAIM, POPU)

Regression analysis of this function presented the following
estimates:
25LSQ:
EMPIM(t) = -495.4 + .238 POPU(t) + .279 VAIM(t)
(13.7) (1.19)
R-squared = .9863

D.W. = 1,41



91

In the above estimated function a relatively large
standard error for the VAIM variable sugges*s a low level
of significance for this variable in determination of
industrial employment. This might be taken as an |
indication of the imperfection of the employment market in
Iran, where subsidized industries may expand employment
with little consideraticn of productivity. However, it is
expected that develcpment of more competitive irdustries
will gradually establish a more significant role for the

output variable in this function. w

Employment In Services (EMPSR)

The emplcyment market in the services sector under
the conditions of *he Iranian economy can be regarded as a
"supplier's market". This hypothesis can be supported by
the fact that the public services, the largest field of
employment in this sectcr, similar to many developed
econonies, acts as a redistribution agency that directly
provides welfare to civil servants and indirectly promotes
affiliated service industries in the private sector. 1In
recent years availability of large sources cf incCome to the

Iranian Public Treasury has enabled *he government to



underfake a wide range of welfare programs that, among
other effects on the economy, has resulted in a growing
employment oppoertunity in the urban sector. At the same
time, a rapid growth in *+he manufacturing, constructiocn,
transportaion and other fields of indus%try has created even
larger demand fcr the services sector and in many areas

shortages developed for services of skilled labcus.

On the basis of these developments,we assume that the
trend of migration tc the Iranian urltan employment market
is directly linked to the lcng-run "anticipated" rate of
demand for employment in the urban sector and therefore the

labor market is in a full employment state.

Having assumed a "supplier's market" in the services
sector our hypothesis is formulated as:

EMPSR(t) = £ (POPU(t))

Regression analysis of this function produced the following
estimates:
2SLSQ - TRNS: (RHO = .6122)
EMPSR(t) = =-262.1 + ,223 POPU(t)
(19.1)
{R-squared) = .9932

D.w. = 1.67
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Chapter V

Simulation and Conclusicns

The behavicral functions estimated in +he last
chapter together with the definitional equations of the
model ccnstitute a complete set of structural equations

that can be employed for future projections.

In the following section, the estimated equations
will be used to compute the reduced form of the model and
apply it for a sample ex-ante prediction on the basis of
given future values for the excgenous variables of the

model,

A complete list of estimated behavioral equations of
the model is presented in the Appendix. The reduced form
natrix of the model used for the sample prediction is

presented on the following page.
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Having specified the reduced form of the model, we can
introduce data for exogeneous variables and project the
future trends of the endcgenous variables. The exogenous
variables of the model as intrcduced consist of the
population variables (i.e. tctal population urban
population and active urban population) and the variables
related tc the o0il sector (i.e. o0il export, net o0il income,
variation in o0il income, and employment in the oil sector).
It is obvious that alternative assumptions about the future
trend of these excgenous variables would create alternative
projected values for the endcgenous variables of the model.
In sample projections introduced in this study, the
exogenous variables are determined in the following manner:
a) Determination of the population variables is based on +he
assumption of the continuation of present demographic trends
in the future. Thus, the total population figure is
produced by using a slowly declining rate of growth of
population, ccnsistent with the findings of the last two
censuses, (20) The urban population figures are also produced
by applying the increasing rate of growth of urban
population (i.e. rural - urban migration) observed in

(20) It is assumed that the rate of growth of Iran's
population will gradually decline from approximately
2.7 percent per annum in 1975 to about 2 percent per
annum by the year 2000.



recent years. For the active urban population it is assumed
that the rate of activity is slowly increasing due to the
increasing participation of the female populaticn in +the

labor force. (21)

b) The values of the exogenous variables related to the
0il sector are determined on the basis of a fixed annual
rate of growth for the value of output and export in this
sector. In our sample projec*ion the rate of growth is
assumed to be 15 percent in current prices. (22) Knowing the
fact that o0il variables are the primary policy variables of
the model, there is no economic justification for the
assumption of a certain rate of growth for the value added
in the 01l sector., Therefore, the present projection has to
be considered solely as a "sample projection" under the
hypothetical cordition of the particular growth rate
assigned for these values. However, it must be noted that a

15 percent annual rate of growth in current prices is a

(21) It is assumed the rate of activity for urban
population will Increase from abcut 41.8 percent in
1975 to about 46 percent in 1985.

(22) e.g. a 5-10 percent annual price rise along with a 5-10
percent rise in oil production can present an average
annual growth rate c¢f 15 percent in o0il income.
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moderate rate of growth which would enable us to examine +he
projected performance cf the economy without speculating on
the effects of drastic changes in the o0il sector's

variables.

The result of +the sample projection for a ten year

period (1975-85) i1s presented in the following table:
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As shown in the above table, the projected figure for
GNP in 1985 is approximately 22,000 billion rials (about
326.5 billion dollars) (23) which indicates an average annual
growth of 19.8 percent in nominal terms (i.e. current
prices). Considering the recent trend of growth in +he
Iranian economy, the above projected growth should not be
considered unexpectedly high., On the other hand our sample
projection indicates an increasing deficit in the balance of
trade and, also, a growing deficit in the government's
budget. As for the trade deficit, it is likely that we are
ignoring the import substitution effects in the mcdel, our
projection overestimates total imports and indicates a
persistent trade deficit. Therefore, it is not remote fronm
reality to expect a slower trend of growth in imports
because of the expansion of the domestic industry and its
consequent import substitution effects. This might improve
the trade balance cover the period of projection. On the
other hand, given the present tax strucutre formalized in
the model it is likely tc expect a substantial deficit in
the government budget, which is mainly dependent on the o0il

income. Therefore, a structural improvement in taxing

(23) with the average 1975 exchange rate of 67.64 Rials
per U.S. dollar.




pclicy might be considered as an alternative source of
finance for public spending. This would secure a lower rate
of inflation and produce a more stable perspective for the

future growth of the econocmy.

According to the above simulation the average annual
rate of growth of money supply is about 21,2 percent. Using
this ratio aleng with a given rate of rise in import prices
can lead us to a crude estimation of the expected rate of
inflation during the above projection pericd. The estimated
price equaticn which is not included in the structural
model, explains the rate of change in the aggregate price
index (rdPR) as a functicn of the rate of grewth of the
money supply (rdMM) and rate of change in import prices

(rdPX). The estimated function is:

rdPR = -2.56 + ,.194 rdMM + ,976 rdPX

With this function, an assumed 5 percent annual rise in

import prices would estimate an average 6.4 percent

inflation rate, while a 10 percert rise in import prices is

100

likely to indicate an inflation rate higher than 11.3 percent

in the Iranian economy.



Regarding the employment projection, there is an
increasing shortage of labor presented in the above
simulation (i.e. negative unemployment), which reaches a
figure above three hundred thousand by 1985. This would
irdicate an increase in demand for the foreign labof force
in part, and more procductive employment opporturnitiss for
the domestic lakter force (particularly in the services

sector) .

The prediction power of the model can be tested by
comparing its projecticns with the actual observations. We
can also test the efficiency of the model's projections by
comparing them to the cutcome of a "naive forecast". 1In
order tc do these ccmparisons we chose a group of major
endogenous variables and for each variable we estimated a
simple time trend in the linear form of:

y(t) = a + b.y(x-1
Using *hese estimated time trends we in+roduced the last
observed value of the sample (1975) and cbtained a naive

fcrecast for the value of selected variables in 1976.

On the other hand, we grouped the projected values of
the same variables for 1976 from the econometric model.
Thus for a group of major endogencus variables we obtained
two sets of different forecasts. These alternative
fcrecasts can be compared with the actual observations of

1976 as follows:
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Table 5
Comparison of the Actual and Fcrecasted Values

of the Major Variables for 1976 (Billion Rials)

Variable Actual Observation Model's Forecast Naive Forecast
GDP 4589.2 4584.4 4569, 4
MM 2116.1 2078.8 2433.7
C 2778.1 2903.8 3093.6
I 1402.7 1446.4 1886.7
BT 508.4 234.3 85.5
Cp 1799.4 1911.5 2005.9
CG 978.2 992.1 1087.7
ip 530.8 500.9 673. 4
IG 871.9 945.6 1213.3
GR 1802.0 1855.3 1916.7
GX 1850.1 1937.7 2301.0
E 1694.2 1566.8 1579.4
M 1078.6 1185.3 1493.9

In crder tc have a standard criteria for comparison

of these two forecasts we regressed the actual 1976
observations against each group of forecasted values. The
results of these two regressions are as follows:

ACTUAL = 20.55 + .986 MODEL

t: (0.32) (31.7)
(R-squared) = .9892
D.W. = 2.31

Standard Error = 120.3

ACTUAL = -95.46 + .959 TREND
t: (-0.63) (13.8)

(R-squared) = ,.,9452

D.W. = 2,28

Standard Error = 271.3



As presented by the above regressions, forecas*s of
the macro-model produce a closer fit with the actual
observations and indicate a relatively high predicticen

pocwer for the mddel.

The above sample projec*ior also indicates a growing
inflow of factor revenue which by the end of the
projection period accourts for a significant proportion of
national income. It must be noted that such a diverging
trend in balance of factor revenues is contrary to our "a
priori" hypothesis of randomly fluctuating‘factor balance
which has had a relatively small value throughout the

observation period.

This phercmena can be explained by the fact that
under arbitrary assumpticn of a 15 percent annual grcwth
for the o0il revsnues, the model indicates a widening gap
between the national expenditure and domestic income which
is presented as an increasing inflow cf resources (i.e.
factor income) required to maintain the structural macro
eguilibrium assumed in the model., However, in reality
these resources could te assumed to bz provided by a
greater volume of o0il production which would also result in
an improved balance of trade. Comparison of these
fegressions supports the relative efficiency of the model's

projections.
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As we noted earlier this sample projection is solely an
academic experiment which presen*s a simulation on the basis
of +he observed trerd of the behavior of major econonmic
variables under given assumptions and therefore it car not
be considered as a comprehensive plan for the prediction of
the future developments of the economy and the relevant

policy analysis.
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APPENDIX

A list of the estimated behavicral equations of the model:

CPU (%) -17.87 + 1.175 CPU(t-1) + 0.150 4GNP

CPR (1) 0.07 +# 1.20 VAAG(t-1) + .0166 dGNP

CG(*) = 7.82 + .903 CG(t=-1) + .192 0IL

IPM(t) = 3.60 + .118 VAIM(t-1) + .379 dCR(t)
IPC(t) = 16.45 + .188 IG(t-1) + .247 4ACr (t)
IG(t) = -2.8 + .887 IG(t-1) + .258 OIL(t-1) + .059 dOIL (t)
ENO(%) = .964 + 1.052 ENO(t-1)

MKR(t) = -41.9 + .218 E(t) + 1.718 IP(t-1)
MC(t) = -6.51 + .614 MC(t-1) + .024 GNP (%)
YFS(t) = -73.58 + .164 VASR(t) + .0186 OTIL (t)
XFS(t) = 57.00 + .236 OIL(t-1) + .069 dOIL(t)
TAXD (t) = -68.23 + .126 GNPNO (t-1)

TAXI(+) = 41.33 + .1072 M(t-1) + .0249 CPU(t)
MM(t) = -91.48 + .599 GNP (t-1)

dCR(t) = =-20.51 + .222 MM(%)

VAAG(t) = =-310.2 + .163 I(t) + .0268 POPR(t-1)
VAIM(t) = -95.58 + .484 I + .0874 EMPIM(t-1)
VASR(t) = -288.5 + .870 I(t) + .218 EMPSR(t-1)
EMPIM (t) = -495.4 + .238 POPU(t) + .279 VAIM (t)

EMPSR (t) -262.1 + ,223 POPU (+)
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