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INTRODUCTION

During the period from 1959 to 1973,1/the Iranian economy grew

fairly rapidly. This paper will examine three significant features of

the growth of the economy during this period. First, the nonagricultural

sectors expanded rapidly with a significant increase in the role and the

participation of the government in these sectors. Funded by increasing

oil revenues, the government's share in real consumption and investment

expenditures rose dramatically. Second, real output in the agricultural

sector grew sluggishly. The slow growth of output and the increase in

the demand for this sector's output induced a rise in agricultural imports

and relative prices. The increase in the demand for agricultural products

was a result of the growth in private real consumption expenditures.

Finally, following a decade of price stability, the rate of inflation

increased after 1970. After 1970, the money supply began to increase

rapidly as the government spent its growing revenue from oil exports. This

rise in the money supply was the primary impetus to inflation, since the

demand for real cash balances did not increase as rapidly.
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II

2/THE BEHAVIOR OF AGGREGATE REAL EXPENDITURES 2

A. Aggregate Real GDP

From 1959 to 1972, real GDP at factor cost in Iran grew at an

3/annual compound rate of 9.6 percent. Growth was, however, generally

accelerating during this period from just over 6 percent per annum at the

beginning of the period to over 12 percent a year at the end of the period.

These high aggregate growth rates translated into a real GDP per capita

compound growth rate of 6.5 percent a year between 1959 and 1972. The per

capita real GDP growth rate accelerated from approximately 3 percent in 1959

to over 8.0 percent by the end of 1972, (The growth rate of per capita real

GDP are 8.6 percent in 1971, 11.6 percent in 1972 and 9.7 percent in 1973.)

The annual compound growth of population during this period was 2.9 percent.

By 1973, the growth of population was beginning to decline. Population grew

at 2.8 percent at the beginning of the period, increased to 3 percent a year

and then the growth rate began to decline.
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B. Real Consumption Expenditures

Between 1959 and 1972 real consumption expenditures, the sum

of both private and public., grew at an annual compound rate of 8.6 percent.

The annual compound growth rate between 1959 and 1973 was somewhat higher

at 9.0 percent since total real consumption expenditures grew by 14.2 percent

between 1972 and 1973. Since real consumption expenditures were growing

slightly slower than real GNP during this period, the share of real con-

sumption expenditures in total real expenditures declined somewhat over time.

Indeed, real consumption expenditures declined from 84.4 percent of real GNP in

1959 to 78.9 percent in 1972 and 67.4 percent in 1973.

The decline in the share of real consumption expenditures in

total real expenditures conceals a shift from private to public consumption

expenditures. The share of public real consumption in total consumption

grew from 12.7 percent in 1959 to 29.7 percent in 1972 and 30.6 percent

in 1973. While the growth of private real consumption expenditures was

accelerating from annual compound rates of under 4 percent to over 7 percent,

the growth rate of public real consumption expenditures increased from under

2 percent to over 16 percent a year. The phenomenal growth in public expen-

ditures was, of course, funded by increasing government revenues from the

export of petroleum., The very rapid increase in government expendi-

tures during this period is illustrated by the fall in the share of nominal

public current expenditures in total government expenditures from 75.4 percent

in 1959 to 70.3 percent in 1972 and 68.8 percent in 1973.

From 1959 to 1972, private real consumption expenditures in-

creased at an annual compound rate of 6.8 percent. Since population grew by
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about 2.8 percent a year, per capita private real consumption grew by

approximately 4 percent annually. The growth of real private expenditures

was not purely exponential. The annual compound growth rate conceals annual

changes in real private consumption expenditures ranging from 1.0 percent

to over 12 percent. To determine the factors behind the growth and

fluctuations in private real consumption, we analyzed the data using simple

regression techniques. (The appendix discusses the basic econometric

problems encountered in this paper.)

Private real per capita consumption expenditures are assumed

to be afunction of per capita disposable income, the interest rate, the expect-

ed rate of inflation, and a measure of liquid assets. Private per capita

disposable income is approximated by GNP minus total government revenue.

The price deflator used is the consumption (private) GDP deflator.-V -

In the regression, per capita disposable income is entered as a current

variable and also lagged once. The interest rate is represented by the

Central Bank discount rate. While an increase in the discount rate will

discourage consumption by increasing the attractiveness of savings and

assets, it could encourage current consumption by making it easier to reach

a target level of savings. (The rise in the interest rate could also increase

consumption expenditures if the consumption expenditure series includes ex-

penditures on items used as assets by consumers.) An increase in the ex-

pected rate of inflation will lead to an increase in real consumption expendi-

tures if consumers attempt to build stocks of goods whose price is expected

to increase faster than other assets. On the other hand, a higher rate of
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inflation will also lead to a fall in the real value of financial assets.

An attempt to maintain the real value of asset holdings will induce a fall

in real consumption expenditures when the expected rate of inflation rises.

(The expected rate of inflation is approximated by the actual increase in

the consumption deflator lagged one year.) Liquid assets, represented by

M1 or M2, are expected to have a positive effect on real private consimption

expenditures. An increase in real liquid asset holdings, other things

being equal, should lead to an increase in consumption expenditures. Finally,

the equation contains a dummy variable equal to 1 in 1973 and 0 in other

years.- By 1973, petroleum prices had begun to increase rapidly and the

economy was beginning to undergo structural changes.

Table I gives the results for the per capita private real consump-

tion regressions. In regressions 1.1 to 1.4 we see that the inclusion of

liquid assets (Ml, M2, or either of them lagged) yields either a negative

coefficient for liquid assets which is not expected ex ante and which is

not 'significantly' different from zero, or it yields a long run MPC which is

ridiculously small.

In regression 1.5 we drop the liquid asset term. One important

and notable feature of this regression is the Durbin-Watson statistic which

is fairly close to 2.0. The estimated long-run MPC in this regression is

.68 with a 95 percent confidence interval of (.51, .85). While income does

appear to have lagged effect on consumption, the main determinant of

current consumption is current income. (Not only is the coefficient of

current income approximately twice as large as the coefficient of lagged

income, its standard error is much larger. The latter is probably due to



BLE I

Real Per Capita Private Consumption

-2(I_GNP-IGOVREV) (IGNP-IGOVR0EV) IMON/IPGNP IINT in IPCONP DUMMY Constant DT-_ R See/lUS PeriodIPOP.IPCOP IPOP.IPOCNP 
-1 /=1 in 1352/100 100

using IMON instead of IMON 0.74 0.26 -0.013 0.047 -8.52 -3.06 -.670 2.22 .990 1961-1973(0.34) (0.26) (0.013) (0.103) (4.99) (1.39) (2.92)Ll .0_ f~.99 Z0~4JU L.7p £2.27 E22
1.2 IPCOR/IPOP (GLS) 0.73 0.30 -0.014 0.032 -8.79 -3.00 -0.853 2.07 -.16 .992 1962-1973

usir. I-MN instead of IMON (0.33) (0.28) (0.013) (0.101) (4.91) (1.35) (2.805)r2092 4-3.0? £Õ~.3L7 /~.7E £~2.2Z7 /¯.3 9
. PCONR/IPOP 0.28 -0.08 0.022 0.160 -13.20 -1.70 6.07 1.98 - .987 1962-1973

noe chat LC Is too small (0.28) (0.42) (0.023) (0.114) (5.99) (1.08) (4.17),.sing rF.ON/IPGhP._i /_1.00f /0 .1£ £W"997 £~4 £2.27 P.5.4
1,4 IPC0G /IPOP . 0.81 0.09 -0.03 0.06 -10.91 -3.18 1.08 2.19 - .994 196211973(0.46) (0.32) (0.03) (0.12) (5.29) (1.71) (1.31)~.77 £J~2D E~ .9u L~59 £~_2.0.7 El2-~ L~_SE
ý.5 IPCONR/IPop 0.47 0.21 - 0.10 -11.22 -2.06 2.09 2.07 - .990 1961-1973 o,

(0.20) (0.25) (0.09) (4.11) (0.92) (0.56)r2.L4q I.83 I Z3'2.7ý7 Z2.2_9 Y.7g
1.6 IPCONR/IPOP 0.39 0.35 - - 11.81 -1.72 1.90 2.26 - .989 2.0% 1961-1973(0.19) (0.23) (4.16) (0.89) (0.55)029 f0~.5 2-~2.827 i.937 L3.47
1.7 IPCOSR/IPOP (GLS) 0.37 0.38 - - -12.54 -1.61 1.83 2.13 -.18 .992 2.0% 1961-1973(0.19) (0.23) (3.96) (0.94) (0.49)LF~92 fl~.6 13.19 [1.717 .7_q

ST."0LS: ( ) denotes standard error
dr.oces 't-statistic'

IPC0:-R: private real consunption in billions of 1959 rials
IPO: population in millions
IG:.p: naainal CNP in billions of rialsIGG~?æV: govern:nent revenue in billions of rials

IPCO.:P: total consomption GDP deflaror, 1959-100
IMON: Mi in billions of rials

IPG:P: GWP deflaror, 1959=100
IINt: discount rate in percent

Di2MY: duz:y variable equal to 1 in 1973, zero ocherwise
E: Durbiin-Watson

S...e: standard error of estimate
LHS: mean of the LES variable
GLS: generalized least squares

para:ieter of first order autoregressive scheme
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the collinear nature of the series.)

Regression 1.5 also indicates that higher expected inflation

leads to lower consumption expenditures while higher interest rates lead

to higher consumption expenditures. As indicated earlier, these results

suggest that consumers attempt to maintain the real value of their assets

while having a target level of savings (asset holdings). While the

expected rate of inflation coefficient has a small standard error and is

'significant' at the 5 percent level, the interest rate coefficient has a much

larger relative standard error. At the means, the clasticity of per capita

real consumption with respect to the interest rate and the expected rate

of inflation is .05 and -.02. These effects are both fairly small. Although

the expected rate of inflation does have a statistically significant effect

on consumption expenditures, this effect is not a very important factor in

the determination of consumption expenditures. (Dropping the interest rate

variable whose standard error is large does not change the expected rate

of inflation coefficient but it does raise the long-run MPC. This is to be

expected since the interest rate and real income are both rising secularly. When

one variable is excluded the remaining variable will pick up its effect.

Dropping the interest rate from the equation also increases the serial

correlation of the error term which suggests that perhaps it ought to be

included in the regression. These results are presented in regressions 1.12 and

1.13.)

8/Finally, regression 1.5 shows that the dummy variable is significant-

and negative. This suggests that the increase in government revenue and
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expenditures induced by the increase in petroleum prices 
depressed

private consumption expenditures. This could be due to two effects: first,

government subsidies which lower real private expenditures, and second,
9/

government provision of certain goods and services.

The main results that emerge from Regression 1.5 are that disposable

income is the critical determinant of private real consumption behavior.

The long-run MPG is .68 which suggests that private savings are an important

source of the investable surplus in the economy at the margin. Private real

consumption is also affected by the desire to maintain the 
real value of

asset holdings and the desire to reach certain savings levels.
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C. Real Investment Expenditures

From 1959 to 1972 total real investment grew at an annual compound

rate of 11.6 percent. Between 1972 and 1973, it grew by 8.8 percent. This

rate of growth was faster than the rate of growth of real GNP during this

period and the share of real investment in total real expenditures rose over

the period from just over 18.5 percent to over 20 percent. Table II gives

the shares of real investment in real GNP and the share of government invest-

ment in total real investment.

Table II shows another interesting pattern in the behavior of real

investment. The share of government investment in total real investment

increased quite rapidly. By the end of the period, in 1972, government

investment accounted for 56.7 percent of total real investment -in Iran. The

major change in the pattern of government investment occured between 1964

and 1965 (1343 to 1344) when government investment grew by 70 percent in

real terms. This growth increased the share of government investment in

total investment from 37.7 to 47.9 percent. From 1959 to 1973, government

real investment grew at a compound annual rate of 14.2 percent.

Private investment was not stagnant during this period. Private

real investment grew at an annual compound rate of 8.8 percent between 1959

and 1972. This is slightly less than the growth of GNP. As Table II

indicates, the share of private investment in real expenditures declined

slightly over this period. Since private real consumption expenditures also

grew slower than GNP during the period from 1959 to 1972, it is clear that

government expenditures were becoming increasingly important as a component

of aggregate demand.
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TABLE 11

Investment Behavior

Share of
Share of government real Share of private
real investment investment in total investment
in real GDP real investment in GDP
(percent) (percent) (percent)

1959 18.6 39.4 11.2

1960 18.6 33.2 12.4

1961 17.8 37.8 11.1

1962 15.4 36.9 9.6

1963 16.1 40.7 9.5

1964 16.8 37.7 10.7

1965 20.2 47.9 10.6

1966 19.1 44.0 10.7

1967 22.0 48.7 11.3

1968 22.2 55.7 9.8

1969 21.2 60.2 8.4

1970 20.3 59.5 8.2

1971 23.0 56.6 10.0

1972 24.8 56.7 10.8

1973 20.2 55.9 8.9



- 11 -

What were the determinants of private investment during this period?

Private real investment isa fairly difficult variable to capture. Even in

the United States with its plethora of detailed statistical data, there is

still a discussion about the determinants of private real investment. The

private real investment function that we have estimated for the period 1959

to 1973 (1388 to 1352) is a very simple, naive formulation. We have attempted

to relate private real investment to level of real GDP lagged, the interest

rate, the expected rate of inflation, and public real investment. (Expecta-

tion formation is assumed to be static and expected prices are equal to last

period's change in prices.) Most theories of investment behavior connect the

investment decision with the desired optimal capital stock. Actual investment

is then a lag function of the desired capital stock minus the actual stock.

This suggests that investment should be a distributed lag function of the

determinants of the desired capital stock and the actual capital stock with

the latter corrected for deprecfation. The desired capital stock is taken to

be a function of the desired level .f output and some measure of the cost of

capital. In this particular case, w" do not have any information on capital

stock figures. We have regressed private real investment in gross terms on

GDP lagged one year and lagged two years, the interest rate, and the expected

rate of change of prices. Increases in GDP are assumed to increase the

11/, 12/ An
desired capital stock and increase private real investment.- 1

increase in the interest rate increases the cost of capital and reduces the

desired capital stock. An increase in the expected rate of inflation will

lead to a fall in the desired capital stock and a decline in real private

investment if the expectation is that inflationary times will be followed by a

recession which will reduce the profitability of firms. We have also included
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real government investment expenditures in the regression to capture some

of the economic externalities provided by government investment in infrastruc-

ture. Government investment in infrastructure and allied areas might serve

as a stimulus to private investment since it might increase the rate of

return on these investments by internalizing some external economies. The

regression results for the private investment equation are presented in

Table III. 3

Regressions III.1 and 111.2 show that the coefficient of public

investment has the wrong sign. (In Regression 111.2, we have corrected for

first order serial correlation.) The other coefficients have the expected

signs. In regressions 111.3 and 111.4 we have dropped public investment as

an explanatory variable since the coefficient had the wrong sign and a very

large standard error. Regression 111.4 shows that the standard error of the

expected rate of inflation is very large. Dropping this variable, we obtain

regressions 111.5 and 111.6 with the latter corrected for first order serial

correlation.

Regression 111.6 shows that it is fairly difficult to separate the

effects of various lags in income. The Long-run effect of an increase in

national income by one unit is an increase in private gross real investment

14/
of .143 units with a 95 percent confidence interval of (.07, .22). This

effect of output on capital and investment is fairly weak. This can be partly

explained by the fact that much of the investment in heavy industry that

occured during this period was undertaken by the government and not by the

private sector. Private investment was concentrated on consumer goods, durable

and nondurable, and in the agricultural sector. We should keep in mind, how-

ever, that the measure of income and output used here includes output produced
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InvestMent Funetion
-2

Constant IGDPR(-1) IGDPR(-2) IIPUBR(-1) IINT 4l(<IToTP)_ I IL See/ jffi Period DPR
LUSS -1

111.1 IIPVTR 2.40 0.025 0.135 -0.029 -3.51 -9.61 .92 12.4% .99 - 1961-73 0.16(41.14) (0.267) (0.302) (0.831) (3.50 53.44 0.1f9~06:) /~09) L~-.45 ~7 ~0.047 F1. 00 0.184

III.2 IIPVTR (GLS) -11.88 0.138 0.049 -0.283 -1.74 -12.58 .80 10.9% 1.19 .64 1961-73 .19
(34.46 (0.226) (0.233) (0.606) (3.54) 39.35) (.096).6,1L L021_] f£-.477 £-.469~ fb.32 7. 9 8

111.3 IIPVTR 3.80 0.022 0.132 - -3.60 -9.72 .92 11.6% 1.00 - 1961-73 .154
(9. (0.239) (0.277) IL. 95) (49.92 (041)_~.41 £.09 £0~.48 - L-1.85 -. 1 f.-7_[

111.4 IIPVTR (CLS) 3.17 0.083 0.063 - -3.09 -11.19 .84 10.3% 1.26 .57 1961-73 .146(10.96) (0.196) (0.225 (1.97) (38.30) 035
£6-29~7 J5.42p L-.285 L1.57. £0~.292

III.5 IIPVTR 4.35 0.024 0.130 - -3.67 - .93 11% 1.02 - 1961-73 .154
27) (0.026) (0.262) (1.81) (.039)
53_7~. E 10-5~ £~0.50~7 f~ž.03.7 L3.94~7

111.6 IIPVTR (GLS) 3.99 0.096 0.047 - -3.18 - .86 9.8% 1.29 .56 1961-73 .1439.95) (0.180 (0.207) (1.85) (.033)
Lb.403 L53j ~33 L1.72:7 57-.33:7

SYMBOLS: ( ) denote standard error
denote t-statistic

DW: Durbin-Watson
parameter of first order autoregressive seheme

LIIS: mean LIS variable
S.e.e. standard error of estimate
IIPVTR: private real investment, billions of 1959 rials

IGDPR: real GDP in billions of 1959 rials
IIPUBR: government real investment in billions of 1959 rials
IITN : discount rate in percent

IITOTP: total investment deflator, 1959 - 100
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in the public sector. Government ownership of the oil sector makes the

public sector an important source of income. Increased output in this

sector does not require any additional private investment.

Regression 111.6 is also interesting in that it indicates that

the interest rate has an effect on private real investment. An increase

of one point in the discount rate leads to a fall in real private invest-

ment of 3.2 billion rials. This coefficient has a 95 percent confidence

interval of approximately (-7.4, 1.01). Clearly, this is a very wide range

and the coefficient is not significantly different from zero. At the means,

this coefficient implies an interest rate elasticity of private real invest-

ment of -.35. It is interesting to note, nevertheless,that private real

investment does appear to react somewhat to changes in the interest rate.

Finally, we can take a brief look at the composition of investment.

Table IV gives the share in total real investment of construction investment.

The other component of investment is investment in machinery and equipment.

A breakdown of private and public investment into components is unfortunately

not available. The large share of construction investment in total investment

is rather remarkable. The importance of construction investment as a compo-

nent of total investment peaked in the middle sixties. Even at the end of

the period, however, the share of construction is close to 60 percent.
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SECTORAL OUTPUT

A. The Agricultural Sector

The agricultural sector was the laggard in domestic growth from

1959 to 1973. Excluding the dynamic oil sector, nonoil real GDP increased

at an annual compound rate of 8.3 percent from 1959 to 1972. During this

period, agricultural real value added increased at an annual compound

growth rate of 3.6 percent. This low growth rate reflects the very slow

growth of the agricultural sector between 1959 and 1963 when the annual

growth rates were between 1.0 and 2.0 percent. After 1963, growth in this

sector picked up. For example, the annual compound growth rate between

1963 and 1973 was 4.5 percent. This figure understates growth since it

includes one year, 1971, in which output declined by 3.7 percent. As

Table V shows, the share of agricultural value added in nonoil GDP and in

total GDP declined steadily during this period. In 1959, 36 percent of non-

oil GDP originated in the agricultural sector. The contribution of agricul-

ture was only 18.7 percent in 1973.

The rapid growth of income in the Iranian economy increased the

demand for agricultural products. Agricultural imports were another source

of supply. Table VI shows that until 1971, agricultural imports were not a

significant source of supply. Indeed, until 1971, not only were net imports

of agricultural products quite small, but, there were quite a few years with

net exports of agricultural products. After 1970, agricultural imports

began to increase quite rapidly. There are both 'supply' and 'demand' elements

to this growth of agricultural imports after 1970. On the supply side, foreign

V
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TABLE V

Share of Agricultural Value Added in GDP

Share of Agricultural Share of Agricultural
Real Value Added in Real Value Added in
Non-Oil Real GDP Real GDP

(percent) (percent)

1959 35.8 29.9

1960 34.9 28.8

1961 34.3 28.0

1962 33.2 26.5

1963 32.0 25.4

1964 30.3 23.8

1965 29.3 22.9

1966 28.2 21.7

1967 27.6 21.0

1968 26.1 20.1

1969 24.3 18.9

1970 22.8 17.7

1971 19.9 15.1

1972 20.0 14.4

1973 18.7 13.6
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TABLE VI

Ratio of Agricultural Net Imports to Agricultural Value Added

1959 0.018

1960 0.033

1961 0.010

1962 0.001

1963 0.010

1964 0.042

1965 0.003

1966 0.003

1967 -0.020

1968 -0.009

1969 -0.035

1970 -0.029

1971 0.097

1972 0.150

1973 0.386

Both Net Imports and Value Added are in nominal terms. Negative signs
indicate net exports.
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exchange availability increased after 1970 as oil prices began to rise. The

government might have relaxed import restrictions at this point. On the

demand side, the additional oil revenue was a stimulus to growth and thus

increased income and the demand for agricultural goods. The role of imports

can be better understood by looking at the relative price of agricultural

goods. Imports can be seen as a policy instrument to be used by the govern-

ment to control the relative price of agricultural goods by augmenting

domestic availability of supply.

We fit an equation to explain the behavior of the relative

price of agricultural goods. The relative price of agricultural goods is

measured with respect to the prices of industrial goods. (The ratio of the GDP

deflator for agricultural value added to industrial value added is denoted

the agricultural terms of trade.) The agricultural terms of trade increased

from 1959 to 1965, declined from 1965 to 1969, increased from 1969 to 1971,

and began to decline again after 1971. Recall that agricultural value added

was growing quite slowly in real terms until 1963. This contributed to the

rise in the agricultural terms of trade. While increased growth stemmed

the rise in agricultural relative prices for a short period of time, prices

began to increase again as the economy grew more rapidly than the agricultural

sector. The large increases in agricultural imports after 1971 contributed

to the decline in agricultural relative prices.

To derive the equation, for the agricultural terms of trade

start with the market clearing condition that supply equals demand at some

relative price. Expand the functions on both sides of the equation by a

Taylor series and normalize on the agricultural terms of trade. This will

make the agricultural terms of trade a function of all determinants of the
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supply of and the demand for agricultural products. On the supply side, the

relevant factors are output (value added in the agricultural sector) output

lagged, and net real agricultural imports. On the demand side, the relevant

factors are total real private consumption expenditures, and other relative

prices. The other two relative prices are the relative price of services and

of petroleum. We have excluded the relative price of petroleum since

domestic consumption is a very small part of total consumption, and petro-

16/leum products are not substitutes for agricultural goods.- Another advantage

of using this formulation is that it allows us to take into consideration the

marketed surplus phenomenon. An increase in agricultural output increases

.the real income of farmers. This could lead them to increase their consump-

tion (retention) of output on the farm. Thus it is conceivable that an

increase in output could lead to an increasein relative prices if the income

effect of increased output leads to a decline in the marketed surplus of

output.

Another determinant of the demand for agricultural output is

stocking behavior. We have no data on agricultural stocks and have to assume

that some agricultural expenditures are for inventory accumulation. Inventory

accumulation should be dictated by the behavior of the expected future price

of the products and the rates of return on other investments including stocks

of other products. We, unfortunately, do not have sufficient information

or degrees of freedom to be able to include these factors in the regression.
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Table VII presents the results of regressions for the

agricultural terms of trade. In regressions VII.1 and VII.2, we regress

the agricultural terms of trade on real private consumption expenditures,

real agricultural output, the relative price of services, net agricultural

real imports, and real government current expenditures. Real government

expenditures are included in an attempt to find out if government subsidies

and their effects on the relative price can be isolated. Imports and out-

put are entered separately because output is in value added terms while

imports are in gross output terms. We have no data on the value added to

gross output ratio. On the whole, the regression does not do very well in

terms of 't-statistics' especially when a correction is made for autocorrela-

tion of the residuals. The regression results do indicate that the marketed

surplus problem is not very important since an increase in output depresses

prices. An increase in imports of agricultural products has the same effect.

An increase in private real consumption expenditures increases the demand

for agricultural products and leads to a rise in the relative price. The

real government expenditures variable does not have the expected negative

sign and is collinear with private real expenditures. One other interesting

characteristic of the equation is the strong effect of the relative price of

service products. This result indicates that service products and agricultural

products are substitutes in some sense since an increase in the relative price

of service products diverts expenditures from that sectorto the agricultural

sector and raises the price of agricultural products. -7/ The substitutabi-

lity of agricultural products and service products can also be explained if the

distribution of income is skewed and the data reflect market purchases of

products which are dominated by the relatively well off for whom services are



TABIE VII

Agri eu tural Terins of Trade

Coistant i lffiN TGCON16 IPTPNt IVAAU IVAAR(-1). INET MAG/IPA 2 seefIJIS D J RIANGE

Vi.] TPATPN (0o) 0.399 0.0013 0.0005 0.879 -0.00651 - 0.0758 .36 3.7% .87 - 1959-1973
(0.503) (0.0014) (0.0017) (0.328) (0.0062) - (0.581)
r0.72 P-.99 £.337 L. 69 [l-.o7 - Lo.1!

Vff.2 IPATIPN (GIS) 0.973 0.00061 0.0013 0.502 -0.0069 - -0.150 .29 2.8% 1.17 .92 1959-1973
(0.395) (0.00082) (0.00095) (0.26) 0.0012) - (0.382)
L2.40 L0.7] L.47 . -1.65] - pO.39/

VTI.3 IPAIPN (om.) 0.363 0.002 - 0.863 -0.006 - 0.075 .42 3.6% 0.95 - 1959-1973
(0.469) (0.001) - (0.309) £o.006) - 334
Z.7?7 r2.32 - L2.77 L-1.027 - L0.226]

VI7I IPAIPN (GLS) 0.657 0.001 - o.584 -0.005 - 0.133 .21 2.9% 1.11 - 1959-1973
(0.395) (0.0008 8 ) - (0.286) 0.004) - (0.3051

ZI.61 1.207 - §.of -1.152 - LO.437/

VTI.5 IPATPN (01M) 1.305 0.0014 - 0.653 -0.012 -- 0099 -0.574 .36 3.4% 1.27 - 1959-1973
(0.729) (0.0021 - (0.36 ) 10.006) (O.o 09) •0.50 )

IPC1R replaced fi.-797 z.L 5-{_1.79 -1.8- _. 6
7 -l.1y

by 0.8 IPCONR + 0.2
IIC0NR-1

Vri .6 IPAIPN (012 ) 1.281 0.00291 - 0.500 -0.0103 -0.0055 -0.136 .30 2.8 1.36 0.9 1959-1973
(0.522) (0.00359) - (0.273) (0.0052) (0.0038) (0.35 )

IPeONi replaced f2.1,2 fi,82 - 1.8-7 Ln 1.9-87 Z-.4 . 0.39
by 0.8 IMoNR + 0.2

-0.0158
o.0083)

SYMBOW: ( ) denotes standard error
L _ denotes 'IL-statistic'

DW: Durbin-Watson
S.e.e: standard error of estitmate

IS: mean of 1113 variable
/O : parameter for first order autoregressive schene

TPAIPlN: ratio of agricultural to industrial value added GDP deflators, 1959-100
IPSIPN: ratio or service to industrial value added GDP deflators, 1959-100
ICO1: real government current expenditures In billion of 1959 rials
TJICONR: private real consumption expenditures in billions of 1959 rials

TVAAR: agricultural real value added In bIllions ofl1959 rials
TINhIMAG: net agricultural imports in billiona of rials

IPA: agricultural GDP delfator, 1959=100
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luxury goods but who will substitute other products for them at the margin.

Dropping the government expenditures variables yields

regressions VII.4 and VII.3. While dropping this variable leads to a slightly

increased significance and a slightly higher value for real private expenditures

variable, it also yields a positive sign for net agricultural imports. Although

the latter variable has the wrong sign, it is insignificant statistically.

To improve upon the previous regressions, we added lagged

values of some variables. To avoid loosing degrees of freedom as well as to

minimize problems of collinearity, we allowed lagged agricultural output to

enter in an unconstrained way while specifying a lag on private real consump-

tion expenditures ex ante as having weight 0.8 in the current period and weight

0-2 in the past period. The results of these modifications are presented in

regressions VII.5 and VII.6. Although none of the critical variables is

"statistically" significant given the low number of degrees of freedom, the

18/signs are all as expected and the standard errors are not too large.-

Regression VII.6 suggests that the point elasticity of the

agricultural terms of trade to a long-run change in output is -1.5. This is a

fairly strong price effect. The point elasticity with respect to real private

consumption is .89. (Both elasticities are calculated at the means.) These

results indicate that secularly, production would not have to increase as fast

as a real private consumption expenditures to maintain stability the agricul-

tural terms of trade. In Iran during the period under consideration, however,

agricultural production grew sufficiently slower than output to induce an

increase in the agricultural terms of trade for certain intervals.



- 24 -

In all the relative price regressions, the regressions track well

except for the period from 1962 to 1965. During this period the historical

series rose and began to decline after 1965. The fitted series, however,

falls during this period ani all the regressions. The regressions do catch

the cycle at the end of the period. (See Figure 1).

FIGURE I
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B. The Nonagricultural Sector

The three nonagricultural sectors are the oil sector, the service

sector, and the industrial sector. In the oil sector, both output and price

trends are important. Price trends are important insofar as a rise in the

relative price of oil with respect to other goods increases the ability of the

country to purchase foreign products. Table VIII gives the real shares of the

oil sector in GDP and of oil exports in total exports of gocds in nominal

terms and in real terms. Table VIII highlights the importance of the oil

sector as a 'leading' sector of growth in the economy. Table VIII also brings

oil xpots fr frein exhane . 19/out the crucial importance of*oil exports for foreign exchange earnings.-

In real terms, value added in the oil sector increased at an annual compound

rate of 14.0 percent between 1959 and 1972. In real terms, output did not

grow between 1972 and 1973. Oil exports in constant prices grew at an annual

compound rate of 10.8 percent. The GDP deflator for the oil sector increased

at an annual compound rate of 2.1 percent between 1959 and 1972.- From

1972 to 1973, it increased by almost 200 percent. The oil sector is an

important component of aggregate output. Both its price and quantity produced

are determined exogenously,

Real value added in both the service sector and industrial sector

grew rapidly between 1959 and 1973.21/ Value added in real terms grew at an

annual compound rate of 12.0 percent between 1959 and 1972 in the industrial

sector. During the same period real value added in the service sector grew

at an annual compound rate of 9.8 percent. From 1972 to 1973, these sectors

grew respectively by 16.8 percent and.13.1 percent in real terms. From 1959

to 1973, nonoil real GDP increased at an annual compound rate of 8.4 percent.



TABLE VIII

Oil in the Iranian Economy

Real Share Share of oil Share of oil
of oil sector exports to total exports to total Non-oil Oil exports
value added exports of goods exports of goods exports in in 1959
to GDP in real terms in noiinal terms 1959 prices prices

(percent) (percent) (percent)

1959 16.5 86.5 86.5 7.7 49.4
1960 17.5 87.2 86.4 8.1 55.0
1961 18.5 86.3 85.6 9.4 59.1
1962 20.1 88.0 87.6 8.6 63.6
1963 20.7 87.9 87.5 9.7 70.4
1964 21.6 88.8 86.8 10.8 86.0
1965 21.7 88.7 86.8 12.9 101.4
1966 22.9 90.1 88.6 11.4 104.1
1967 24.0 92.1 90.7 13.0 150.7
1968 24.5 91.0 89.6 15.0 151.4
1969 25.8 91.0 88.9 16.2 164.8
1970 26.7 90.6 88.6 18.2 174.5
1971 27.0 86.5 87.0 21.9 141.4
1972 27.7 87.8 88.0 26.2 188.3
1973 27.7 83.3 89.8 28.6 143.0

To calculate constant price non-oil exports, non-oil exports are deflated by the GDP deflator for
industrial value added.
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Both these sectors increased their share of output in noncil real GDP at

the expense of the agricultural sector. As Table IX indicates, the share of

service in nonoil GDP increased from 45.2 to 52.2 percent during the period.

The share of industrial value added in nonoil GDP rose from 19.0 to 29.1

percent. To aid in our understanding of the behavior of real output (value

added) in the service and industrial sectors, we show the results of reduced

22/form regressions for these sectors in Table X.-- The exogenous variables

that are used in these reduced form equations are government real current

expenditures, government real capital expenditures, population, and oil

exports in nominal terms.

Equation X.2 gives the reduced form results for real value added in

the industrial sector (after correction for autocorrelation of the error term).

An increase of 1 million in population leads to an increase of 6.45 billion

rials (constant 1959 rials) in industrial value added with a 95 percent

confidence interval of (5.1, 7.8). An increase in population acts on both

supply and demand factors in the industrial sector. It increases the supply

of these commodities by increasing the labor force. It acts as a stimulus to

demand as well. This variable is also picking up trend increased in product-

ivity due to additions to the capital stock.

On the expenditure side, the most important stimulus to nonagricultural

output comes from government capital spending. The multiplier for government

capital spending is 0.32. The multiplier for government current spending is

0.24 (we cannot reject the null hypothesis that the multipliers are equal,at

the 5 percent significance level). These numbers suggest that government

capital spending which adds to the infrastructure and the productive capital
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TABLE IX

Share of value Share of value
added in service added in industrial
sector to real sector to real
non-oil GDP non-oil GDP

(percent) (percent)

1959 45.2 19.0

1960 45.2 19.6

1961 44.5 20.6

1962 42.5 21.6

1963 44.7 23.3

1964 46.4 22.8

1965 46.7 24.0

1966 48.1 25.2

1967 46.5 26.4

1968 47.1 26.8

1969 48.6 27.1

1970 50.2 27.0

1971 51.7 28.4

1972 52.0 28.0

1973 52.2 29.1



TABLE X

Reduced Form Equations

2.Constant IGCONR IPUBR IPOP IEO D W R se/fflS Period
X.1 IVANAR -114.32 0.25 0.24 6.79 0.0078 2.60 - .998 2.3% 1959-(16.921 (0.082 (o.13) (0.81) (0.033) 1973f-6. 76 3.29P Lr. 87 -.437 f2.42)

X.2 IVANAR (GLS) -106.97 0.24 0.32 6.45 0.060 2.36 -.54 .999 2.1% 1959-(12.09 (005 , o9 { 055 o ) 1973[-.3 J4s~ ZE-5 37 .9j 2.~

X.3 IVASR -92.14 0.95 0.21 7.91 -0.04 2.08 - .997 2.5% 1959-26l 077 4 0. 197
4.6 (0.15 (0.26) (1.64 07.o) 1973

Symbols:
denot 'standard error
denote t-statistic

DW: Dubin-Watson
see: standard error of estimate
LHS: mean of LHS variable

-: paraneter of first order autoregressive schemeIVANAR: real indus+,rial value added in billions of 1959 rials
IVASR: real service value added in billions of 1959 rials
IGCONR: real government consumption expenditures in billions of 1959 rialsIIPUBR: real government capital expenditures in billions of 1959 rialsIPOP: population in million

IKO: oil export revenue in billions of reals
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stock is an important determinant of growth in the industrial sector. Oil

exports have a multiplier of 0.06. An increase in oil exports leads to a

small increase in industrial value added to provide goods needed by this

sector.

Table XI brings out the importance of industrial imports. The ratio

of imports of industrial (manufactured) products to value added in the indus-

trial sector is very high, generally over 60 percent. Exports of industrial

commodities were becoming more important towards the end of the period but were

still fairly minuscule. Imports were a significant source of supply of indus-

trial goods. Since the principal sources of foreign exchange were exports

of oil, oil exports contributed to the accumulation of capital in the industrial

sector and its growth over time. Imports were the principal source of capital

goods for the economy.

The role of government current and capital expenditures are reversed

in the service sector. The government current expenditure multiplier for

service value added is 0.95. The capital expenditure multiplier is 0,21. As

was mentioned above, the capital multiplier was somewhat larger for the industrial

sector. The current expenditure multiplier is not statistically different

from 1.0. We can, however, reject (at the 5 percent level) the hypothesis that

the capital expenditure multiplier is equal to 1.0. This suggests that govern-

ment current expenditures provide service goods. The provision of this output

has a multiplier effect on other sectors such as the industrial sector. The

capital multiplier is not statistically different from zero. This suggests

that not only do capital expenditures not provide capital for the provision of

service output but that capital expenditures elsewhere in the economy do not
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TABLE XI

Imports and Industrial Outputs

net imports ** imports **
exports of imports of industrial industrial
nonag goods nonag goods value added value added
(billions of (billions of (percent) (percent)
rials) rials)

1959 0.5 32.9 71.5 72.6

1960 0.5 41.9 81.0 82.0

1961 0.6 37.4 69.0 70.2

1962 1.0 34.2 57.1 58.9

1963 0.6 31.2 46.9 47.8

1964 0.9 42.6 57.2 58.5

1965 1.3 54.5 61.8 63.2

1966 1.2 62.7 64.4 65.7

1967 1.5 80.5 70.7 72.0

1968 2.1 93.6 70.2 71.8

1969 3.2 104.5 67.4 69.5

1970 2.2 113.1 66.0 67.3

1971 3.3 122.7 58.2 59.9

1972 9.3 148.7 56.6 60.3

1973 26.6 197.5 51.4 59.4

* Nonag: nonagricultural

** Imports and net imports refer to imports and net imports ofnonagricultural products.
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increase the demand for service output substantially. The multiplier for oil

exports which is -0.04 is also not significantly different from zero. This is

expected because services are generally not imported so foreign exchange avail-

ability will have no effect on their supply.

The population multiplier for the service sector is 9.71 with a 95

percent confidence interval of (4.2. 11.6). This multiplier is larger than the

population multiplier for the industrial sector which is 6.45. Since services

tend to be more labor intensive than industrial commodities, one would expect

the population variable to have a stranger effect on service output. For the

two sectors combined, the government current expenditure multiplier is 1.19

and the capital expenditure multiplier is 0.53. The low values of the multi-

pliers suggest that there are large leakages of income from these sectors into

imports and the purchase of agricultural goods. Government spending does,

however, have an expensionary effect on aggregate demand.
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IV

THE DEMAND FOR AND SUPPLY OF CASH BALANCES

Aggregate prices were fairly stable during much of this

period. From 1959 to 1970, the GNP deflator rose at an annual compound

rate of only 1.3 percent. After 1970, however, prices began to increase

quite rapidly. From 1970 to 1973, the GNP deflator rose at an annual

compound rate of 8.0 percent. In an economy with a very simple and basic

financial system, like Iran during this period, aggregate prices are deter-

mined by the demand for real cash balances and supply of nominal money.

The money market cannot affect interest rates. Significantly interest rates

are controlled and there are few alternative assets other than cash. The

supply of nominal cash is determined by government expenditure policy.

Through deficit finance or by spending revenue earned from oil exports, the

government increases the nominal supply of cash. To the extent that the

nominal supply of money increases faster than the demand for real cash

balances, prices will rise. From 1970 to 1973, when the rate of inflation

began to increase, M1 increased at an annual compound rate of 27.6 percent

while real GNP grew at annual compound rate of 19.8 percent. The annual

compound growth rates from 1962 to 1970 are 10.6 for real GNP and 11.3 percent

for Ml. (M2 grew at an annual compound rate of 19.3 percent from 1962 to

1970, and of 29.8 percent from 1970 to 1973.) We use regression analysis

to examine the determinants of the supply of money and the demand for real

cash balances.

Table XII shows the regression results for the supply of money

and the demand for real cash balances regressions. These results indicate
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TABLE XII

Money De~and

-2 %

Constant IGM c 'n(IPG T IGNPR -D .4 'Le-elws Period
-1

XII.i (ION/IGNT)*10 9.63 0.115 23.11 -. 440 - 1.93 - .97 6.8% 61-73

(5.74) (0.011) (76.85) (1.40)
a.68 £b.717 J .3_ £--.3r

XII.2 In (IMON/IGNI)*100 -1.87 - -0.235 -0.16é 0.991 2.06 - .98 1.18% 40-52

(0.32? (0.711) (.0138) (0.061)
jD.3 51.29 J6.3J

XII.3 in (IMN/IPGNP)*100 -1.78 - -. 56 -. 0056 0.967 2.26 - .98 1.17% 40.52

(0.30) .0061) .054)
^3.9U L7.94g

xii,4 in (IMN/Ip )*100 -2.006 - -1.03 -. 0103 1.008 2.16 -. 4 .99 1.11% 40-52

(GLS) (0.247) (0.005) (0.045)

L~E.l -.09 J2.-5ý7

x=I.S in (IMON/IPGN3)* 100 -49.18 0.334 219.83 1.62 - 1.68 - .98 8.3% 40-52

(15.06) (0.028) (201.56) (3.67) -

3.2Z T8 £r OF l:." L.4p

II.6 iln.(ITMON/IGNP)* 100 -4.32 - -1.079 -0.018 1.49 1.86 - .98 1.6% 40-52

451) (1.152) (0.022) (0.098)
.3 £~99 £~~.8Q £!,1U

ZI.7 In (ITMON/IYGNP)* 100 -4.27 - -1.0 -0,01 1.48 1.95 - .98 1.6% 40-52

(0.47) 0.009) (0.08)

£-9.1 --3 kUL .rE

m.8 la (In0:/IrG.r)* 100 -60.32 0,369 1.872 1.30 - 2.31 -1.0 .996 6.81 40-52

(GLS) (6.85) (0.018) (131.2 (1.2)

£8.80q JO.457£0.1 r"7

XII.9 In (ITMON/IGNP)k 100 -4.70 - -2.04 -0.0085 1.54 2.12 -1 .996 1.3% 40-52

(GLS) (0.28) (0.65) (0.011) (0.05)

£~E I6 ,6. £-31 ~ 7g J9. 2 5

XII.10 In (ITMON/IrGNP)* 100 -4.70 - -1.7 -0.017 1.56 1.81 -1 .996 1.31% 40-52

(GLS) (0.27) (0.006) (0.05)

7.4 3.lý7£J1.7F

Money Supply
-2

Constant IEXO IGOVDEF DW R See/LHS Period

XII.11 IMN 12.79 0.M1 0.13 2.08 - .983 7.1% 61-7-3

(3.56) (0.02) (0.10)
13.527 C8.39 J-.3

XXI.12 ITMN -28.50 1.47 0.57 1.51 - ,970 12.4% 1340-52

(13.53) (0.08) (0.37)

£-2.1 £9 j . 62U J75p

XII.13 ITMON (GLS) -19.90 1.41 0.55 1.85 .36 .952 11.9% 1340-52

(18.09) (0.09) (0.39)
£=1.19 55.1vÎ~4

SDBOLS: ( ) denotes standard error
/7 :Ienotes 't-statistic'

DW: Durbin-Watson
parameter zor first order autoregressive scheme

S.e.e: standard error of estimate
W.S: nean of the LS 7ariable

Iý0Z: .1 in bi3-lions of 1959 rials
T.0I: '2 in billions of 1959 rials
l?,UR: =1P deflator, 1959-100
.""R: real IM? in bil1ions of 1959 rials

II'DT: discount rate in percent
OVEF: government revenues minus goverrment expenditures in billions of rials

IXO: oil exort revenue ii bil±I ons of rials
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that the nominal supply of money is an endogenous variable and that the critical

determinant of the demand for real cash balances is real GNP.

Regressions XII.11 to XII.12 for the supply of money show

the importance of the expenditure of oil revenues in determining the nominal

supply of money. Regression XII.11 refers to narrow money while regression

XII.12 refers to broad money M2. Regression XII.11 indicates that an additional

rial of oil export revenue will produce an increase of 0.51 rials in Ml with

a 95 percent confidence interval of (.46, .56). An increase in the govern-

ment deficit of one rial, on the other hand, will lead to an increase in Ml

of .13 rials with a 95 percent confidence interval of (-.10, .36). Clearly

the effect of a deficit on the nominal supply of money can vary significantly and

is not different from zero. The regressions for M2 show similar results.

Government expenditure of oil revenue is a critical determinant of nominal

M2. The effect of a one rial increase in the government deficit is less than

one half the effect of a one rial increase in oil revenues and is not signi-

26/ficiantly different from zero,- The regressionsindicate two results about

the government's expenditure of oil revenues. First, a considerable portion of

these revenues are expended on foreign goods or are sterilized. Given a money

multiplier marginally larger than one with respect to reserve money, govern-

ment expenditures of 1 rial of oil revenue must translate into less than .5

rials increase in domestic expenditures. Second, government expenditure of

oil revenue domestically has to generate additional income and thus increase

the demand for real cash balances if the resulting increase in the nominal

money supply is not to be inflationary.

Regressions XII.1 to XII.10 give the results for the demand for

real cash balances results. Regressions XII.1 to XII.4 use narrow money
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while regressions XII.5 to XII.10 use M2. In all these regressions real

balances are obtained by deflating nominal balances by the GNP deflator.

The GNP deflator was used as an indication of transactions cost in the

economy. The income variable is GNP in real terms. GNP was the prefered

concept of income because it included the government's revenue from the oil

sector which, for the most part, was spent while excluded factor payments

abroad - mostly royalty payments to international oil companies. As such,

GNP is the most accurate measure of internal transactions generating a demand

for real cash balances.

Regressions XII.11 to X11.4 indicate that a constant incnme

elasticity which is not significantly different from unity is the critical

determinant of the demand for real cash balances. Entering income linearly

-2gives marginally worse results in terms of R and s.e.e. Furthermore, a plot

of the residual indicates that when income is entered linearly, the residuals

tend to grow over time.

The expected rate of inflation and the discount rate have the

expected signs. An increase in either variable leads to a decline in

the demand for real cash balances. (Inflationary expectations are

assumed to be purely static and equal to the immediate past change in the

GNP deflator.) Statistically, we cannot reject the hypothesis that

the interest rate and inflationary expectations coefficients are equal. When

we constrain these coefficients to be equal, we obtain regression XII.4 -

after correction for first order serial correlation. The coefficient has

the expected sign and is significantly different from zero at the 10 percent

level. The implied elasticity measured at the means with respect to the

discount rate is, however, only -0.008. The implied elasticity with

respect to the expected rate of inflation is even smaller. The constant
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elasticity of the demand for real cash balances with respect to real income

is still not significantly different from unity. These results indicate

the critical determinant of the demand for real cash balances in the level of

real income. (In 1969, oil exports in real terms were approximately 1/4

of real GNP. At the means, a 1 percent increase in oil exports leads to

a .8 percent increase in the narrow nominal money supply. Since the in-

crease in real oil revenuO$ as a component of real GNP will increase the

demand for real cash balances by approximately .25 percent (the share of

real oil revenues) an additional increase in ths other components of GNP amount-

ing to over .5 percent of total real GNP is needed to absorb the increase

in cash balances without inducing an increase in prices.) Towards the end

of the period under discussion, oil revenues increased as both production

and the price of oil rose. These factors increased the government expenditures

out of oil revenues and increased the stock of narrow money. The other

components of GNP - that is, components of GNP resulting from the use of capital

and labor - could not increase as rapidly. As the growth of the nominal money

supply accelerated, prices began to increase since the demand for real cash

balances did not keep pace with the increase in the stock of money.

The regressions for the demand for real cash balances using the

broad definition of money give similar results in that the crucial determinant

of the demand for real cash balances is real income with an elasticity of

approximately 1.5. In the linear specification, however, the expected rate

of inflation and the discount rate both have a positive coefficient although

it is not significantly different from zero for either variable. While the co-

efficient of the discount rate can theoretically be positive since interest is

paid on some components of M2, the coefficient on the expected rate of in-

flation has the wrong sign, In the logarithmic f,rm with a constant income
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elasticity, both these coefficients are negative and are not significantly

different from each other. When they are constrained to equal each other

as in Regression XII.10, we obtain a significant coefficient. The implied

interest elasticity is around -.02 while the implied inflationary expectations

elasticity is around-.008. Both these numbers are extremely small in

absolute terms and, again, the main determinant of the demand for real

cash balances appears to be real income.
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CONCLUSIONS

In this paper we have attempted to initiate a study of the

dynamics of the development of the Iranian economy between 1959 and 1973.

While this paper points out some of the distinctive features of growth,

much more work is needed before these characteristics of Iranian growth

can be fully understood and integrated in a comprehensive framework.

The trends which are pointed out by the paper are the growing

importance of the government in aggregate consumption and investment

decisions, the slow growth of the agricultural sector, the rapid growth

of the service and industrial sector with the latter being heavily

dependent on imports of manufactured capital goods, and finally the

monetary implications of the domestic expenditure of oil revenue. The

dramatic rise of petroleum prices after 1973 has further emphasised the

role of government expenditures in the Iranian economy. To fully under-

stand the impact of government policy after 1973, we have to be able to

understand the dynamics of growth prior to that period. Finally, we have

to understand more fully the behavior of the private sectors of the economy

and its interactions with the government sector. The private sector will

have to sustain long-run economic growth in Iran. An analysis of the

pattern of development will help us understand what policies the government

should implement to sustain development and growth even after the petroleum

reserves are exhausted.
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VI

APPENDIX

Originally, we intended to specify, estimate, and simulate a

compact macroeconomic model of the Iranian economy from 1959 to 1973 to

aid in our understanding of the development process, the sources of growth

and the impediments to growth during this period. The nature of the data

and the availability of various series precluded this option. Many series

necessary for the estimation of a complete model were not available to us.

The nature of the data contributed to various estimation difficulties

that we faced. Many of the data series were highly collinear as they were

growing at trend with little or no variation around trend. (Part of this

problem can be traced to the construction of the available series. Many of

the statistical series are constructed by interpolation and projection from

a small sample period, where almost all the basic data are available. For

the entire period, data on only a small number of series is available. The

other series are interpolated from this basic set. It is not surprising, then,

to discover high collinearity between many of the series).

The small number of observations in the sample period combined with

the collinearity of the basic exogenous variables that simultaneous estimation

techniques could not be used. Any attempt to use instrumental variables

would have resulted in an almost perfect fit in the first stage. A tight fit

in the first stage would yield OLS estimates in the second stage.

Collinearity problems also contributed to the estimation of

equations which are probably mis-specified. Given the trend growth of many

variables, lagged values could not be included in the regression. At times,
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the collinearity problem also implied that two separate variables, each

of whichoughtto be in the regression, could not be entered simultaneously.

Given these data problems, the regression strategy was to estimate

certain basic relationships and their behavior for the period under

consideration. These estimates aid in an understanding of the aggregate

behavior of the Iranian economy from 1338 to 1352. They are by no means

powerful tests of the various behavioral relationships which are postulated.

The regression results which we have obtained give us a better'understanding

of the behavior of private real consumption, private real investment, the

demand for real cash balances, the behavior of the agricultural terms of trade,

the supply of nominal cash balances, and finally, the effect of real govern-

ment expenditures on growth.
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VII

FOOTNOTES

1/ The data are in Iranian calender year. Thus '1959' refers to the
Iranian calender year '1 338 ' which is equivalent to March 21, 1959 to
March 20, 1960. Recently, the numbering of calender years in the
Iranian calender has been changed. 1354 is now referred to as 2534.

2/ All constant price 'real' quantities are in 1959 (1338) prices.

3/ The compound growth rate from 1959 to 1973 was 9.8 percent a year.
this rate reflects the growth rate of 12.5 percent in annual terms
between 1972 and 1973.

4/ Some of the statistical exercises will use real GNP at market prices
as an explanatory variable. Between 1959 and 1971 real GNP at market
prices moves exactly as real GDP as factor cost does. After 1971,
however, these series begin to diverge. After 1971, petroleum prices
began to increase. By 1972, real GDP and real GNP begin to behave
quite differently since real GNP increased faster than real GDP. The
real rate of growth between 1972 and 1973 is 34.0 percent for GNP and
12.5 percent for GDP. This difference is accounted for by the addition
to real GNP in the national accounts of a "terms of trade" adjustment
of 15.6 percent of real GNP at market prices. (In our data, we express
this as a much slower increase in the GNP deflator as opposed to the

GDP deflator.) In 1973/74 (1352), the price of petroleum nearly doubled -
The national accounts treatment of increases in oil prices (or other
primary products) is a problematic index number problem. The construction
of an index with the appropriate weights and prices, would eliminate the
problem. This is beyond the scope of this paper. The crucial point, is
that this change in prices increased Iran's welfare. The annual compound
growth rates for GNP are 9.2 percent between 1959 and 1972 and 10.8
percent between 1959 and 1973.

5/ An attempt to use other price deflators such as the GNP deflator failed
because of the rapid increase in petroleum prices towards the end of this
period and the index number problem mentioned earlier. Using this price
series to deflate income resulted in a negative MPC.

6/ The government revenue series used here is the one presented in the Central
Bank Bulletin. The series was revised downwards in 1960/61 (1339) with
no explanation given for the revision. We constructed compatible figures
for the earlier years by shifting down the value for the prior year by the
ratio of revised to unrevised data in 1960. This issue still leaves open
the possibility that some items are not officially part of the government
revenue statistics but which do accrue to the government. To the extent
that this is true, our approximation overstates private income.



-43 -

7/ Using a dummy variable equal to I in one year and 0 in all other
years is the exact equivalent of dropping that year in the sample
used to estimate the other coefficients. The regression will fit
the data exactly in the year when the dummy variable equals 1.0. (The
residual is identically equal to 0 in that year.)

8/ For the reasons given in Footnote (7), the statistical significance
of the dummy variable is to be expected. What is interesting is that this
variable has a negative coefficient.

9/ Several other regressions were also run. Table I shows the results of
regressions excluding the interest rate as an explanatory variable.
(1.6 and 1.7). Dropping the interest rate raises the auto-correlation
of the error term as measured by the Dubin-Watson statistic. The in-
crease in the Dubin-Watson statistic can be seen as an indication of
mis-specification.

10/ Separate deflators for private investment and for public investment
are not available after 1972. For 1973, both private and public invest-
ment are deflated by the total investment deflator.

11/ The regression results might be biased by the fact that real GDP for
1973 does not include a 'terms of trade' effect to reflect the massive
rise in the price of petroleum. It is difficult to see, however, why a
rise in petroleum prices should lead to increased private investment.
While this price rise will raise the marginal product of petroleum capital
goods with respect to other capital goods, the oil sector is a government
sector.

12/ The equation might be misspecified since the private capital stock is
used to produce only private output. Thus, output originating in the
public sector which is dominated by petroleum might not affect the
desired private capital stock. We use GDP which includes output originating
in the government sector because private expectations of the sustainable
level of private output are influenced by the level of government output.
This is particularly important since the major source of foreign exchange
is the government owned petroleum sector.

13/ These formulations of the investment function are very crude and naive.
The estimation procedures are fairly crude as well since the important
simulataneity between income and Investment is ignored. The standard
errors of estimate of all the estimated regressions are fairly large
(on the order of magnitude of 10 percent). None of the estimated
regressions are fairly large (on the order of magnitude of 10 percent).
None of the estimated regressions catches the few turning points that
occur in the actual series.
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14/ The estimated coefficient should not be regarded as a measure of the
capital-output ratio. Let - using a stock adjustment model -
(*) it= (u) Qt-1 - (ud ) Kt-1
where I = gross investment; u = adjustment coefficient (how much of
the gap between desired and actual capital stock is made up in the
current year);

= depreciation proportionality constant;
Kt = capital stock in t-1

Q = output in t-1

I t-1 t - + 6.with 4,1 being an error term

then

I a(Q + U.
t t-1

Thus the coefficient of Q is the capital output ratio times thet-l
depreciation constant which is smaller than 1.

Table A.1 gives the ratios of private and total real investment lagged
to the change in real GDP and real non-oil GDP. These ratios are all
functions of the various sectoral incremental capital - output ratios in
the eoonomy. It is interesting to note that these measures all decline

over time.
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Footnote 14/ continues

Table A.l

Incremental Capital-Output Ratios

private real investment private real investment total real investment total real investment-1 -1 -1 -1
A_real GDP non-oil Lbk real GDP b real GDP non-oil , real GDP

60 2.8 1.8 4,6 3,0

61 5.7 3.2 8.5 4.8

62 3.0 1.6 4.8 2,6

63 2.1 1.5 3.4 2.4

64 1.5 l'.0 2.6 1.8

65 1.1 0.9 1.7 1.4

66 1.8 1.1 3.4 2.1

67 1.3 0.9 2.4 1.6

68 1.3 0.9 2.5 1.8

69 1.5 0.9 3.4 2.1

70 1.0 0.7 2.6 1,7

71 0.8 0.6 2.1 1.5

72 1.0 0.7 2.3 1.5

73 1.1 0.8 2.6 1.7
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15/ Weignore the fact that some agricultural prices are controlled. We
have no data on administered prices.

16/ Petroleum prices could, however, affect the price of agricultural
products by affecting the price of inputs such as fertilizer.

17/ This is one instance in which simultaneous equations bias can be an
important consideration. We can think of the service sector as a res-
idual sector with the price of services being determined by the price of
labor. The price of labor is, to some extent, determined by the price
of wage goods)namely agricultural products. Thus an increase in the
relative price of agricultural products will induce an increase in the
price of labor and lead to a rise in the price of service sector goods.
There is a strong positive bias in the coefficient of the relative price
of agricultural goods.

Simultaneous equation bias is also important to the extent that output
and imports of agricultural commodities are price sensitive. Price
sensitivity of these supply factors will give a positive bias to the
OLS estimated coefficients of imports and value added in the relative
price regression. Thus both these coefficients might be more negative
than the estimates in Table VII indicate.

18/ From these regressions we can get an approximation to the gross output
to value added ratio if we assume that the effects of increased output
and increased imports are similar. Of course, they are not similar since
increased output has an income effect on agricultural producers who reduce
their marketed surplus. The ratio is 11.6.

19/ Until 1973, the nominal and real shares of oil exports behave quite
similarly. This suggests that until 1973, oil prices were not behaving
very differently from other prices given that in non-oil exports Iran
is a price taker. Oil exports were decreasing somewhat in price relative
to other export prices before 1973.

20/ Oil prices fell at an annual compound rate of 2 percent between 1959 and
1965. They increased at an annual compound rate of 6 percent between
1965 and 1972.

21/ The industrial sector includes manufacturing and mining, construction, and
water and power. The service sector is composed of transportation and
communication; banking, insurance and brokerage; trade; housing rent;
public services; and private services.

22/ These regressions should be seen as only gross approximations to the true
reduced form regressions. The regressions results presented here do not
include any lagged variables as explanatory variables. The collinearity
problems between the exogenous variables precluded the use of lagged
values. Furthermore, the regressions are linear in all variables. The
underlying structural model appears to be nonlinear. This suggests that
linear reduced form regressions should be treated as linear approximations
to the true reduced form equations, even if they are correctly specified
in terms of all variables that enter the relationships.
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23/ The GNP deflator and the private consumption deflator behave quite
similarly. The consumption deflator increased at an annual compound
rate of 1.6 percent between 1959 and 1970. Between 1970 and 1973 it
rose at an annual compound rate of 7.3 percent. The GNP deflator which
is used in this section to deflate cash balances does not reflect fully
the increase in oil prices in 1973. (See Footnote 4.)

24/ M2 is defined as Ml plus quasi-money.

25/ The regression is misspecified as only the part of the deficit financed
by money creation ought to enter the regression.

26/ While the Ml regression does not show strong evidence of autocorrelation
of the error term, the M2 regressions show some degree of serial correlation.
Insofar as that serial correlation is an indication of misspecification,
the government's expenditures of oil revenue determine the stock of
narrow money which interacts with other variables to determine the
stock of broad money.
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