
Dynamic Behavior of Investment, savings and Economic Growth 
in Pakistan 

By 

Tariq Mahmood 
M .sc (Eco),U .U.I 

Supervisor 
Dr. Muhammad Aslam Chaudhary 

(Chainnan) 
The Department of Economics, 

Quaid-i-Azam University, 
Islamabad. 

A thesis submitted to the department of Economics in partial fulfillment of the 
requirements for the degree of Master of Philosophy in Economics 

Quaid-i-Azam University, Islamabad . 
(c) Copy Rights by Tariq Mahmood, December 1996 



Master of Philosophy 1996 
(Economics) 

Quaid-i-Azam University 
Islamabad, Pakistan 

Title: 

Author: 

Supervisor: 

Dynamic Behavior of Investment ,savings and 
Economic Growth in Pakistan 

Tariq Mahmood 
M.sc Economics 
(Gold Medalist) 

Dr. Mohammad Aslam Ch. 
(Associate Professor) 



CERTIFICATE 

We accept the work contained in the dissertation titled "Dynamic Behavior of 
Investment, Savings and Economic Growth in Pakistan" as conforming to the 
required standard in partial filljillment of the reqllirementsjbr the degree (~l 

"MASTER OF PHILOSOPHY", in ECONOMICS. 

DR. Muhammad Aslam Chaudhry (.wpervisor) 

( External Examiner) 

Dr. Muhammad Asia;; Chaudhry (Chairman) 



Dedicated to my ever loving parents, 
brothers and sisters 



ACKNOWLEDGMENTS 

All praise be to Almighty Allah, the most benevolent and merciful, the Creator of the 

universe, Who enabled me to complete this dissertation. 

I am indebted to all my teachers whom teaching have brought me to this stage of 

academic zenith. I am fully aware that I have been benefited largely from them but I 

cannot reso lve, how much is due to each. 

First and foremost, I wou ld express my gratitude to my research supervisor Dr. 

Muhammad Aslam Chaudhary for his guidance, his sympathetic attitude and encouraging 

discussions enabled me in broadening and improving my capabilities not only in present 

work, but other aspects of life as well. 

I am also thankful to my friends and M.Phil fellows especially Mr. M. Yasin 

You nas Janjua and Amin Butt, for giving suggestions and help to improve my manuscript. 

Finally, lowe my profoundest gratitude to my parents, brothers, Dr.Khalid 

Mahmood & Abdul Matin, and sisters for their mellifluous affection, patience and all kind 

of support during the pursuance of my higher education in Economics. My father and 

mother deserve special credit, without whom sacrifices, proper guidance, devotion and . . 

continuous Prays and financial support, the completion of this thesis would have not been 

possible. 



Finally, I am really grateful to all my professors, School of Economics, International 

Islamic University, Islamabad for their marvellous contribution in enhancing my 

knowledge base of Economics. 

Last but not the least, I am alone responsible for any errors and omissions. 

Tariq Mahmood 

ii 



DYNAMIC BEHAVIOR OF INVESTMENT,SA VINGS AND 
ECONOMIC GROWTH 

CONTENTS 

CHAPTER I BACKGROND AND STATEMENT OF THE 
PROBLEM 

1.1 Introduction 
1.2 Objectives of the Research 
1.3 Private and Public Sectors Investment: 

Trends in Pakistan 
1.4 Data Sources 
1.5 Organization of the Study 

CHAPTER II SURVEY OF LITERATURE 

2.1 Introduction 
2.2 Survey of Literature 

CHAPTER III METHODOLOGICAL FRAMEWORK 

3. 1 Introduction 
3.2 Private Investment Behavior 
3.3 Production Functions 

iii 

1 
6 
7 

9 
10 

12 
12 

27 
28 
35 

PAGE # 



PAGE# 
3.4 Savings Functions 36 
3.5 Public Investment Function 37 
3.6 Definitional Identities 37 
3.7 The Complete Model 39 
3.8 Working of the Model 39 
3.9 Variables' Definitions, and Methodology 41 

CHAPTER IV EMPIRICAL RESULTS AND DISCUSSIONS 

Estimation Procedure 46 

CHAPTER V CONCLUSIONS AND POLICY IMPLICATIONS 
64 

iv 



APPENDICES 

APPENDIX 1 PAGE # 

Table I Gross Fixed Capital Fonnation 68 
Table 2 Private and Public Sectors Investment as a Percentage of 69 

Gross Fixed Capital Fonnation at Constant Prices of 
1980-81 = 1 00 

Table 3 

APPENDIX 2 

Tables 

Gross Domestic Investment and National Savings as a 70 
Percentage of GNP(at Cunent Prices) 

2SLS Estimates of Investment, Savings and Economic 
Growth 

v 

71 



LIST OF TABLES 

PAGE # 

Table 4.1 Estimation Results of Private Investment Equations 47 
Table 4.1.A 2SLS Estimates of Investment, Saving and Economic 53 

Growth 
Table 4 .2 
Table 4.3 
Table 4.4 

REFERENCES 

Estimation Results of Output Equations 
Estimation Results of Saving Equations 
Estimation Results of Public Investment Equations 

vi 

54 
57 
61 

77 



Cllapter 1 Backgroulld al/(I S tatemellt oj til e Problem 

DYNAMIC BEHAVIOR OF fNVESTMENT, SA VINGS AND ECONOMIC 

GROWTH IN PAKISTAN 

CHAPTER I 

BACKGROUND AND STATEMENT OF THE PROBLEM 

1.1 INTRODUCTION 

Of the large number of factors which influence the growth rate of an economy , is the level of 

investment, which is n0ll11ally shown as a percentage of the Gross Nat ional Product, is 

amongst the most important. The amount of investment under taken is financed £1'0111 either 

domestic savings or foreign resource inflows. The movement of these three important 

variables, i.e. gross fixed investment, gross domestic savings, and foreign resource inflows 

together with the breakdown of investment and savings between the private and public sectors, 

tells us a great deal about the pace and the process by which the economy is trying to develop 

itself. 

There has emerged a plentiful literature on the detell11inants of private investment in 

developed countries, both for theoretical models (Nickell 1978, Artus and Muet 1986) and 

empirical results with different specifications (Abel 1980 and Artus and Muet 1984) . However, 

studies on develop;ng countries are limited . 

Pakistan has been pursuing the policy of credit rationing in the past [as the monetary 

policy in Pakistan has been implemented through the use of credit rationing ( Khan A.H .( 1988) 

,\ 11'lIil. Tllesis 
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and Fry (1982)]. Cred it rationing IS a major impediment to financial deepening, hence to 

saVIngs, investment and output growth. The policy of credit rationing has created excess 

demand for investment in the country. So actual investment in fixed capital In Pakistan is 

constrained by the availability of limited savings. The empirical evidence shows that Pakistan's 

economy is consumption oriented, so marginal propensity to save out of total income, has 

remained generally very low. The financial resources avai lable to the country have not been 

high enough to sustain , a long tenn large scale investment program. As a result of this 

phenomenon, there has emerged a wider gap between investment and savings. The availability 

. of limited savings has stagnated economic growth in the country. In addition to that, given the 

limited amount of financial resources available, the government may attempt to siphon ofT the 

resources by dint of its dominant ro le which wi ll adversely affect private investment and most 

likely would lead to fa ll in the total investment in the country as well. Aggregate investment , a 

prominent source of growth in total income may affect total level of income adversely in the 

country and hence economic growth. 

Public and private sector investment are the major detern1inants of the overall growth 

in an economy. It is a well accepted proposition that in developing countries private and pub li c 

investments are related [Galbis (1979 ), Heller (1975), Tun Wai and Wong (1982)], although 

there is considerable uncertainty about whether, on balance, public sector investment raises or 

lowers private investment. In broad terms, public sector investment can cause crowding out if 

it uti lizes scarce physical and financial resources that would otherwise be avail able to the 

plivate sector, or if it produces marketable output that competes with private sector output. 

1\ I I'itil. 'J'//('SI.\· 
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Yet public investment that is related to infrastructure and the provision of public goods can also 

clearly be complementary to private investment. Public investment of this type can enhance 

the possibilities for private investment and raise the productivity of capital, increase the demand 

for private output through increased demand for inputs and ancillary services, and augment 

overall resource availability by expanding aggregate output and savings. The overall effect of 

public investment on private investment and their impact on output growth will , therefore, 

depend on the relative strength of these various effects, and there is no a priori reason to 

believe that they are necessarily substitutes or complements. 

Although public sector investment has played a significant ro le in accelerating the pace 

of economic growth in Pakistan, but the contribution of public sector to output growth has 

been much below expectations. The economic history of Pakistan reveals that the share of 

publi c investment in total fixed capital fonnation has remained generally higher, although there 

has been sharp fluctuations in both the categories of investment. In any case, whether the 

fluctuation in the investment and the consequent shift in the sectoral composition of investment 

affects aggregate investment and growth depends on many factors in specific situations, and no 

a priori conclusion seems possible without utilizing the framework of a complete model of 

investments, savings and output growth. The model is to be discussed in subsequent chapters. 

In developing countries the rapid growth of public sector during the past few decades 

was viewed as an important means for accelerating the pace of economic growth. In most 

developing countries, particularly in Pakistan, public sector now accounts for a prominent 

share of total production and investment. But the contribution of public sector to growth has 

II II'hil. 1'he.l'i.l' 
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been much below expectations. In many cases public enterprises require large subsidies from 

the government and impose a significant fiscal burden on the economy, which leads to the 

notion that the private sector is much more productive than the public sector. However little 

empirical work has been done in this field so that the proposals that emphasize the private 

sector vis-a-vis the public sector rest largely on theoretical considerations. 

Recent work by Khan and Reinhart (1990) is an important exception. Using Cross 

section data for the seventies of 24 developing countries, they show that the arb'Uments 

favoring the private sector in adjustment programs have empirical support. Khan and Reinhal1 

estimate a growth model in which the effect of private and public investment on growt h is 

separated. A comparison of the marginal productivities of the two types of investment allows 

them to conclude that "all ill all, there does seem to he some merit ill the key role assiKned to 

the private investment in the development process hy supporters ~f market - hased strateKies. " 

[(Khan and Reinhart (1990)]. 

It is widely believed by the policy makers and analysts in developing countries that 

public investment provides a significant stimulus to private investment and thereby serves as a 

powerful instrument of stabilization and growth policies. Although this belief is part of 

conventional wisdom, it has not been properly tested against empirical evidence. In fact , the set 

of interrelationships between private and public investment has remained generally unexplored 

in the empirical literature on developing countries, although the broader topic of the impact of 

public spending on private investment, especially its financial aspects, has been extensively 

analyzed for developed countries. I 

A II 'hil. Th l'sis 
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The purpose of the present research is to investigate the effects of public investment on 

private investment in a neoclassical framework, along with the incorporation of constraint on 

the investment imposed by the availabi lity of limited savings for an underdeveloped country 

like Pakistan, where the policy of credit rationing has created excess demand for investment in 

the country. The rationale for incorporation of constraint on the investment imposed by the 

availabi lity of savings needs some justification. 

A clear consensus has emerged in recent years that, in contrast to developed countries 

one of the principal constraints on investment in an underdeveloped country is the quantity, 

rather than the cost of financial resources . The rates of return on investment in these countries 

typically tend to be quite high, whereas the real interest rates on loanable fimds are kept low by 

the government fo; variety of reasons. In such circumstances the investor cannot be expected 

to equate the current marginal product of capital to its service cost. Indeed, because the total 

amount of financing is limited and the price mechanism is not allowed to operate smoothly, it 

would seem legitimate to hypothesize that private investor in a developing country is restricted 

by the level of available financing. Any effect exerted by the rate of interest on private 

investment is not direct within this rationing framework but, rather, occurs via the channel of 

financial savings. 

In addition to that the present study will attempt to find out the determinants of private 

investment and hence the effects of private and public sector investment on output growt l1 in 

Pakistan. An important feature of the present study is the inclusion of user cost of capital to 

wage ratio (rental - wage ratio) in the detennination of gross domestic private investment. 

AlI'hil. TlII 'sis 
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Neoclassical fi-amework suggests that rental-wage ratio may exert a negative substitution 

effect on gross domestic private investment on one hand , and a positive efficiency effect on 

output, on the other. 

1,2 OBJECTIVES OF THE RESEARCH 

The main objectives of the research repOited in this thesis are as fo llow 

I) Formulation of the empirical relationship between public and private sector 

investment and the their linkage with output growth in Pakistan. 

2) To findout the determinants of gross domestic private investment in Pakistan. 

3) To examine the role of interest rate policy, with a focus on its effects on aggregate 

investment and economic growth. 

4) To test whether increased public investment raises the demand for output of the 

private sector; which thereby influences output expectations and investment 

requirements of private sector. 

5) To highlight the channels through which interest rate effects are manifested on 

investment and savings. 

6) To test whether credit rationing or financial repression is an impediment to 

financial deepening, hence to savings , investment and growth in Pakistan. 

AlI'IIil. TII<'si.l' 
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1.3 PUBLIC AND PRIVATE SECTOR INVESTMENT: 

TRENDS IN PAKISTAN 

Pakistan has faced a chronic shortage of investible funds for most of its years of existence. 

Successive governments in the country have launched investment programs without taking into 

account domestic resource availability. The rate of saving has been higher during the past 

decade. However, it is still not high enough to sustain a long tenn large scale investment 

program. In this section we will analyze the trends of investment and savings in Pakistan and 

the mix of private versus public investment in total gross fi xed capital fonnation . 

Private investment at constant prices of 1980-8 1, which had declined to just over 

rupees 20200 million in 197 1-72 and 1972-73, plunged furth er to rupees 14699 million in 

1973-74. This was in response to the government's nationalization drive, began in January 

1972. In January 1974, banks and financia l institutions were also nationalized , and private 

investment fell further to rupees 13703 million in 1974-75.Public investment on the other 

hand,almost doubled in tenns of constant prices to rupees 23513 million in 1974-75 . The 

government undertook an ambitious investment program in 1973-74 in accordance with it s 

avowed aim of shifting the country's industrial policy emphasis fro m consumer goods 

industries to capital goods industries. The government also aimed at building an infras tructure 

to suppor1 this industrial base. Public investment thus sustained the level of gross domestic 

investment. However, inspite of thi s , gross domestic investment as a propor1ion of (;NP 

slumped to I 1.25 percent and I 1.97 percent in 1972-73 and 1973-74 respectively. 

In 1974-75 , the investment was largely concentrated in agriculture and small scale 

industry. Gross domestic investment was equal to 14.44 percent of the Ci.N.V in that year. A 

A f I'hil. th<,sis 
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resurgence of investment took place in the mid- 1970's. However, 1977-78 and 1978-79 

investment slumped once more in tenns of 1980-81 constant prices. In ternlS of current prices , 

there was a marginal increase in both public and private investment. 

The resurgence of investment in tenns of current as well as constant prices began from 1979-

80 onwards. The martial law government that came to power in 1977 instituted a number of 

economic reforms aimed at liberalizing the economic climate and decontrolling the indust!), . 

Agro-based industries were denationalized in September 1977. The government announced 

that it would follow a long tenn policy of introducing a mixed economy in the country, 

retaining only basic industlies in the public sector. Other incentives given to private sector 

entrepreneurs included the reduction in the interest rate on investment loan in July 1978, and 

the announcement of a tax holiday for industrial units being set up in certain specified 

underdeveloped areas. Despite this resurgence in private investment, it accounted for only 

36.10% of total gross fixed capital formation . 

Investment exhibited a positive trend throughout the 1980's with both private and 

public investment on the increase. The mix of plivate & public investment is, however, tilted in 

favor of public sector investment. In 1983-84, private investment was 40 % of total fixed 

investment in the count!)'. This percentage increased by one point for the next two years, but 

fell again to just over 40 % in 1986-87. Public investment surged as the new government's five 

point program for economic development went into operation. Publi c sector investment 

peaked in 1986-87 and subsequently went into decline. In 1988, the Pakistan government made 

an agreement with the f.M.F and World Bank for the retrenchment of series of loans under 

AI I ' /ii/ . Thl'.I'i.l' 
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structural adjustment facility. The Structural Adjustment Loans (.)'AL\) are essentially 

Conditional loans given on the understanding that the recipient govell1ment wil l proceed to 

fu lfi ll certain condi ti ons regard ing macroeconomic policy. The SAL\' conditionalit ies also 

include measures to privatize and deregulate the economy. 

In December 1988, a new govell1ment came to power, with a promIse to start a 

process of de-regulation . However privatization efforts did not gain momentum till two years 

later when yet another polit ical govell1ment came to power with a mani festo pledging extensive 

privatizat ion. Although I.M.F conditionalit ies regarding the budgetary defic its were not 

adhered to, private investment did receive a boost. It rose to 18.08 % of total investment in 

199 1-92. (The data on relevant facts and fit,TUres is given at the end in appendix ) 

1.4 DATA SOURCES 

The Basic sources for the time series data used 111 this study are "Economic survey of 

Pakistan",various issues, "International Financial Stat ist ics" (IFS) Internat ional Monetery 

Fund, various issues. Annual Report of State Bank of Pak istan, vari ous issues. Gross 

private & pu bl ic investment data are based essentially on nat ional sources. The data were 

all deflated by the (i])P deflator (1980-81 = 100) to express them in real terms. However 

Gross private & pub li c investment data were deflat ed by private investment and public 

investment defl ato rs, respectively. Data on wage rates has been taken from "social 

indicators of Pakistan,"Federal Bu reau of Stat isti cs, Government of Pakistan, various 

issues. The period of analysis covered in thi s study ranges from 197 1-72 to 1994- 1995 . 

Al I'hi/. Fh l'sis 
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1.5 ORGANIZATION OF THE STUDY 

Chapter I Provides brief statement of the problem, background and objectives of the study, 

data sources and public and private sector investment - trends in Pakistan. Chapter 2 reviews 

existing and past literature on the subject matter. Methodology, data definitions and model 

specification along with its derivation are presented in chapter 3. The estimates of the model, 

empirical results and discussions are described in chapter 4. Chapter 5 provides conclusion of 

the study and policy guide lines. 

"/I'''il. nlt'.\"i.\" 
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Notes 

I. For a review of the literature on the effects of government expenditure on cap ital 

formation in the context of developed countries, see von Furstenberg and Malkiel (1977). 

For some empirical work on private investment functions for developing countri es, with 

public investment as an explanatory variable, see Wai and Wong (1979). 

,\ Il'hil. Thesis 
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CHAPTER II 

SURVEY OF LITERATURE 

2.1 INTRODUCTION 

Although in recent years a broad consensus has emerged regarding the theoretical literature on 

investment. A number of hypotheses have been advanced to explain the variations in the private 

investment activity observed in developing countries generally and in Pakistan particularly. This 

variety to some extent reflects the certainty about the form of private investment function for 

these countries. The neoclassical flexible accelerator model has been the most widely accepted 

general theory of investment behavior and empirical tests of the model using data trom several 

industrial countries have been quite successful [(for example, Bischoff (1969, 1971), Hines and 

Catephores (1970). Jorgenson (1967,1971), and Clark (1979)]. 

Ever since the publication of Jorgenson 's ( 1967,1971) seminal contributions, the 

neoclassical model of investment has served as a theoret ical foundation for estimating 

investment fill1ction in industriali zed countries. In case of developing countries, however 

there exits a large gap between the modern theory of investment and the investment 

functions that have been estimated. 

2.2 SURVEY OF LITERATURE 

In most less developed countries the public sector's role in planning and impl ementation of 

development proj ects has been considerable. The rising level of public expenditure has 

been fu eled by cap ital inflows from public and private sources abroad, and by mobilization 

Al I 'h;/. Thesis 
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of domestic resources through taxation and local borrowing. Critics argue that foreign 

capital inflows have resulted in increased public and private consumption rather than 

increased investment and have contributed less to growth than was anticipated. 

Heller (1975) has examined these issues by developing a cross section time series 

econometric model of public sector of eleven African countries. The econometric model 

focuses on the interactions among several categories of public expenditure and of 

domestic and foreign revenue,(Grants Vs loans) . The results suggest that a id not only 

lI1creases investment, but simultaneously facilitates a reduction in the level of domest ic 

taxes and borrowings. However, the magnitude of these effects and the precise response 

of public consumption to aid varies according to the type of aid. Grants have a stronger 

pro consumption bias, whereas loan are more pro investment. The model a lso confirms 

that only a small proportion of marginal tax increases is allocated to investment, with the 

bulk used for public consumption. 

The empirical research by Abe, Fry et al. (1977) presents a pooled time series 

estimate of McKinnon-Shaw saving function using I 16 annual observations from sample 

of six countries, Japan, Republic of China, Republic of Korea, Pakistan, Thailand and 

Turkey. In preliminary estimates for each individual country, appropriate tests were 

performed for heteroskedasticity and autocorrelation. Since neither were found, so 

coefficients were estimated using poo led time series estimation. The study employed 

Generalized Least Square (GL<",) procedure using estimated variances to correct for th e 

prob lem of different variances of the error term for each country. The empirical results 

!III'hil. Thesis 
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support the view that financial restriction holds domestic saving below the level which 

would occur under the policy of financial liberalization. There may, however, be a trade 

off between the level of domestic saving and the efficiency with which saving is all ocated 

to investment. The deposit rate of interest used as a proxy for nominal interest rate on all 

financial assets exerts a positive and expected inflation a negative influence on the 

domestic savings ratio, indicating that foreign saving has been substituted for domestic 

savmg. 

FI-Y (1978) presents an empirica l tests of the models of finance in economi c 

development developed by McKinnon and Shaw ( 1973). T he study also tests their 

alternative theories of the way in which financial condit ions affect saving and economic 

growth. The results of pooled time senes analysis usmg annual observations for seven 

Asian less developed countries (LDC\) support the view that the financial conditions do 

influence saving and growth. However, Mc Kinnon loses and Shaw wins their 

disagreement over the transmission mechanism in empirical test for ten Asian /j)Cs-the 

seven listed above plus Pakistan, Sri Lanka and Thailand . Two Stage Least Square with 

country Dummy variab les (2SI.5;I)V) estimates show that the real rate of inte rest hCls a 

positive effect on the domestic saving and economic growth in Asian LDC's under analysis . 

Hence, Mc Kinnon and Shaw's stress on the importance of financial conditions in the 

development process is fully justified . The demand for money estimates, however, do not 

support McKinnon's complementary hypothesis, which is based on the assumptions that 

A {I 'M!. Th".I';.I' 
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investment is, in the main, self financed, and money is the predominant financial repos itory 

of domestic saving in these countries. 

The studies by Hdler (1975), Abe, Fry et al. (1977) and Fry (1978) show no concern of 

public investment with that of private investment and hence their relat ionship with output 

growth. Therefore the present study would cover these features. 

Masih (1979) has analyzed the role of financial institutions (bank and non-bank) in 

financing private investment in Pakistan. The econometric model used for the study covers 

three five-year plan of Pakistan (1955-56 through 1969-70) . Some of the functional 

relationships of the parameters in the study are found by OL5i and others by 25iL5i. 

However, the parameters of the equat ions don ' t show any noticeable discrepanci es. 

Econometric analysis tends to indicate, among other things, that private investment in 

Pakistan during the period under review was related directly not to the interest rate but to 

the flow of funds because private investment was constrained mainly not by lack of 

demand for funds for investment but by a lack of supply of funds . In other words, private 

investment was linked to the avai labi lity of funds rather than to the price of funds since 

loan rate, like many other rates of interest, was controlled and set far below the 

equilibrium rate of interest. The findings of the present study about the effects of 

disequilibrium interest rate setting appear to be consistent with the views of Shaw (1973) 

and McKinnon (1973) in regard to financial repression in eco nomi c development. 

Fry (1980) has presented a quantitative estimate of the cost of financial 

repression in seven Asian developing countries . Financial repression is interpreted as the 

AlI'''i/. T"l'sis 
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technique of holding institutional interest rates below their market equ ili brium levels .2SI.S 

estimates show that saving is affected positively by the real deposit rate of interest, as is 

real money demand. Under disequilibrium interest rate cond itions, higher savings which 

raise real money demand increase the real supply of credit. Credit availability is an 

important determinant not only of new investment but also of capacity utilization of entire 

capital stock. Hence the growth rate itself is affected positively by real deposit rate of 

interest through two channels-first, the vo lume of saving and investment and second, 

capacity utilization of entire capital stock i.e., measured incremental capital/output ratio . 

The study also provides additional evidence on real credit avai lability mechanism which 

comes from pooled time series, cross country analysis of interdependency of saving, 

investment and growth in sixty one developing countri es. National saving rate has been 

found to be affected positively by growth and per capita GNP. On the same lines, growt h 

and domestic crecit to GNP, both have a positive and significant influence on investment 

rate. 

The empirical analysis conducted by Fry (1980) on savmg behavior in As ian 

countries leaves open the question as to what is the mechanism bringing about saving and 

investment equilibrium. A recent study of saving-investment process in a sample of Latin 

American countries by Leff and Sato (1980) suggests that institutional cred it co nditions 

could well be the primary equilibrating mechanism. Leff and Sato point out that 

institutional interest rates are usually held well below their market equi librium level s in 
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developing countries. For doctrinal and political reasons, the governments in these 

countries generally do not permit interest rates to move sufficiently to clear the financial 

markets. Rather, the monetary authorities create new credit more or less independently of 

domestic savings, often in response to the government deficit. Changes in the vo lume of 

real credit, in turn, influence the change in capital stock because Lf)C firms are genera lly 

very dependent on credit to finance investment. The study also stresses the importance of 

changes in the supply of real credit in determining the rate of eco nomi c growt h. So any 

initi al disequilibrium gap can be widened through the effect of investment on growth and 

the subsequent feedback's from growth to both savings and investment rates. 

The empirical research by Masih ( 1979), Fry (1980), Leff and Sato (1980) is unable to 

provide an integrated framework of public and private sectors investment and their linkage 

with output growth, which is well co nsidered in our study by incorporating the special 

features of the less developed economies. 

Wai and Wong (1982) examines a modified version of flexible accelerator theory 

of investment with pal1icular reference to developing countries. The empirical results for 

five countries tend to confirm that government investment, the change in bank credit and 

capital inflow to private sector play important roles in determining private investment. 

The contributory effects and crowding out effect of government investment are assessed 

within context of recursIve model. Empirical evidence from annual data on five 

developing countri es for the period of 1960-75, uSIng single equation econometri c 
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technique, confirms that government investment is the most important explanatory 

variable in Greece (balanced growth), Korea (industrial specialization) and Malaysia 

(primary specialization). Bank credit is most important in Thailand (balanced growth) 

while capital inflow is most important in Mexico (import Substitution ). 

The study has assumed very limited period for analysis and ignored the crucial role 

of credit rationing in LDes and hence its impact on excess demand for investment. In 

addition, no proper allowance has been made for savings and their impact on economIc 

growth. So the present study would take into account the relevant deficiencies. 

High fiscal deficits push up interest rates and crowd out private investment. 

Different mixes of tax increases and/or spending reductions can be expected to have 

different effects on private investment. In particular, due to institutional and political 

rigidities in the ability of governments to reduce current public expenditures, fiscal 

adjustments often take the form of reduced public investment, some of whose components 

may be complementary with private investment. 

In fact, the empirical evidence from data on twenty four developing countries 

analyzed by Blejer and Khan (1984) indicates that public investment in infrastructure is 

complementary with private investment whereas other types of public investment are 

substitutes . The study has adopted Res/ricted Classical Linear Re~ression method, that 

permits identification of individual parameters, for the data pooled over the period 1971-

79 . The model hypothesizes that the response of private investors depends upon three 

main factors, stage of cycle, avai lability of financing, level of public sector investment. The 
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study also distinguishes between infrastructure and non infrastructure components of 

public sector investment by experimenting with various proxies. Hence the coefficient of 

infrastructure investment is expected to be positive; and that of non infrastructure to be 

negative in case of real "crowdillK 0111" and positive in case of "crowdillK ill ". Estimates 

of change in Bank credit to private sector and private cap ital flows have been found 

positive in all eq uations of regression. Public sector investment has a positive effect on 

private investment , whereas the change in the government investment has a negative 

effect. On the basis of these particular results, it could be argued that it is not the level of 

public investment that crowds out private sector, because the coefficient, though carrying 

a positive sign, is not statistically significant; rather, it is the change in pub li c investment 

that appears to have strong crowd ing out effect . 

De Melo & Tybout (1985) in an econometric analysis have tried to test whet her 

the liberalization of Uruguay's financial sector and the associated improvements in the real 

yields on bank deposits significant ly influence the level of savings and capital formation 

(investment), as the ':fillallcialliheralizalioll" would pred ict. The study found that saving 

behavior exhibited a clear shift with financia l liberalization. During the J960s, savings 

were sensitive to foreign capital inflows and appeared to have been influ enced by various 

policies associated with ':financial repression" . During the 1970s, when there were no 

restrictions on foreign borrowings, savings were strongly negatively correlated wit h the 

real exchange rate, as there were no restriction on private foreign borrowings. 
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Nonetheless, controlling for the effect of real exchange rate variations, private savIngs 

rates shifted upward with the implementation of financial reforms. The study also found a 

positive response of savings rate to real interest rates in the prereform period but no such 

response after financial liberalization. On the investment side, the study found that 

standard accelerator effects were significant throughout the sampl e period (1962-83). This 

suggests that the Uruguayan economy was not savings constrained, despite the presence 

of "jillallcia/ repressioll" in the prereform years. 

None of the stud ies, sllch as Blejer and Khan (1984) and De Melo & Tybout 

( 1985) address the special features of developing count ri es - the financia l repression whi ch 

creates excess demand for investment and crowding out through non price rationing 

mechanism. This aspect is well taken and addressed in our analysis for Pakistan. 

Aslam (1987) has examined the role of foreign capital, national income, rate of 

inflation and growth rate of income, using multiple regression analysis in the context of 

savings and investment for Pakistan for the period of 1963-64 to 1984-85. The resu lts 

reported in the study show that net aggregate fore ign capital exercises a negative influence 

on domestic savings and is significant at conventional levels. National income exercises a 

positive and significant effect on domestic savings. The growth rate is insignificant at 

conventional levels. Private capital inflow exercises a complementary effect on investment 

whereas public capital inflow plays no significant role in increasing investment. Bank 

credit exerts a positive and highly significant influence on investment. Changes in the 
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Gross National Product (GNP) has been found insignificant in all the specifications of the 

investment functions. 

Sundararajan (1987) has specified and estimated a structural model of saving, 

investment, and growth for Korean economy during 1963-81 . The analysis takes into 

account the simultaneous linkages between these variables. 2SLS estimates suggest that 

although the direct effects of interest rates on household saving and private fixed 

investment are weak, the direct effects on corporate saving and output are strong. The 

rental wage ratio i.e. the relative cost of capital to labor, has a strong positive effect on the 

productivity of capital and hence on output. Consistent with this effect on productivity, 

corporate savings are also positively and strongly linked to the cost of capital. The overall 

direct effect of interest rates on household saving is, however, weak, because the 

significantly positive response of household saving to unregulated market rate is palily 

offset by its strong negative response to the bank interest rate. The direct effect of interest 

rate on private fixed investment is negligible because investment is mainly determined by 

the avai lability of saving and the level of expected output. 

B1assa (1988) reports Cross Section statistical results showing that public and 

private investment are negatively correlated, with a one percent increase in public 

investment being associated with 0.55 percent decline in private investment. Furthermore 

the study finds a negative correlation between the share of public investment in total 

investment and the size of incremental output - capital ratios, arguing for a lower 

efficiency of publi c investment relative to private investment. 
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Khan.A. H.(1988) has extended the work of Blejer and Khan (1984) by 

disaggregating the consistent private investment funct ion into manufacturing and 

agricultu re. Time series data for the period 1959-60 to 1985-86 for Pakistan has been 

analyzed using single equation method of estimati on. The results ind icate that the response 

of private investment to "general market conditions" appears to be strong as the 

coefficient for the variable is statistically significant at 5% level across specifications and is 

positive. The sign of coefficient of bank credit is positive and is stat ist ically signifi cant at 

5% level. The coefficient of public investment has turned out to be stat ist ically signifi ca nt 

with positive sign confirming its complementary role in case of Pakistan at disaggregated 

level. Another interesting result reported in the study is the negative sign of "Keneral 

market conditions" with private investment in Agricu lture sector which implies that 

agricu lture sector in Pakistan is operating above capacity and investment in this sector was 

constrained by resource availability. 

Chhibber and Wijnbel'gen (1988) have attempted to show that government 

policies have a marked impact on private investor behavior, through a variety of channels, 

in Turkey. The resu lts obtained by 2.)'L",' econometric technique for the period of 1970-86 

manifest that real cost of borrowing exerts highly negative sign ificant influence on private 

sector investment provided that taxes are taken into account. The results also confirm the 

hypothesis that credit to the private sector influences private invest ment posit ively . Impact 

of expected output, proxied as lagged GNP is highly significant and positive. The study 

also found the non infrastructure component of public investment to have a negative effect 
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and that of infrastructure component to have no significant direct effect on private 

investment. 

The studies by Aslam (1987), Blassa (1988), Khan.A.H. ( 1988), and Chhibber and 

Wijnbergen (1988) don't provide an integrated framework of public and private sector 

investment and hence their impact on output growth for developing countries. This 

subject is hence the concern of present analysis . 

Khan and Reinhart (1990) have formulated a simple growth model to analyze 

the differential effects of public and private sector investment on output growth. The study 

covers the cross section sample of 24 developing countries on the sample period 1970-79 

and results support the notion that private investment has a large direct-effect on growth 

than does public investment. The empiri cal resu lts found in the study indicate that private 

and public investment do appear to have different effects on the long run rate of economi c 

growth . In other words the marginal productivities of private & public investment differ in 

developing countries. Furthermore and perhaps more relevant to the debate on market 

based reforms, private investment plays a much larger role in the growth process than 

does publi c investment . The study finds that at best public investment has no stati st ically 

significant effect on growth. 

Sarmad's (1991) work is the extension of Khan & Reinhart 's (1990) study. The 

study by Sarmad uses the cross sect ion data for some developing countries (those included 

in the Khan & Reinhart ( 1990) plus some others) . The study analyses the impact of public 

& private investment on economic performance in different decades and sub periods. 
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During 1970-79, public investment has been found insignificant on economic growth. Only 

private investment contributes to economic growth positively. Public investment has 

shown a larger concern than private investment to economic growth during 1980-1987. In 

this period, public & private investment both influence economic g rowth significantly and 

positively, but the impact of former is far larger than that of later. 

Greene & Villanueva's (1991) study analyses the determinants of private 

investment for 23 developing countries for the sample period of 1975-8 7 . T he main 

findings of the study are that ratio of public sector investment to GDP was on balance 

complementary to private sector investment. Private investment has a lso been influenced 

positively by the lagged value of per capita real GDP growth rate. Real interest rate has 

been found to affect private investment negatively as it wou ld increase the user cost of 

capital and hence increases the volume of financia l savings. The results of the regressions 

estimated over the subperiods, 1975-81 and 1982-87, respectively suggest that findings 

reported in the regression for the entire sample period ( 1975-87) mask rather different 

effects of certain macro economic variables during two sub periods . 

Khan and Reinhart (1990) , Sarmad (1991) and Greene and Villanueva (1991) 

take no account of saving constraint behavior of a developing country which contributes 

to its economic growth. This aspect of developing country is addressed in our study for 

Pakistan. 

Morisset (1991) developed a model to examine the direct and total effects of a 

variety of policies on private investment and other endogenous variab les of the model. 
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Simultaneous equ:ltion model has been used for Argentina for the period 1962-86, which 

takes into account various direct and indirect relationships among external debt,investment 

and economic growth. 3SLS estimates of the regression analysis show that stock of debt 

appears to be positive on consumption and capital flight and negative on private 

investment and bank deposits. The estimated coefficient of additional foreign resources to 

the public sector is positive on public investment and the impact of an increase in public 

foreign debt service is negative on public investment. The effect of capital inflow to the 

private sector seems to be positive on consumption and the demand for bank deposits , but 

negat ive on private investment. The model is reestimated assuming that debt overhang did 

not exist before 1982 and the estimated results obtained with this alternative measure 

suggest the previous reported resu lt s i.e. the impact of total stock of debt measured from 

1982 is positive on private consumption & cap ital flight and negative on private 

investment and bank deposits . The production level appears to be influenced positively by 

private investment and negatively by public investment. 

Serven and Solimano (1991) have recently estimated the private investment 

fun ction uSll1g the cross section data for the years 1972-87 for twelve developing 

countries. The results obtained indicate that real output growth exerts a positive effect on 

private investment rate. Foreign debt which measures the degree of economic instability 

affects positively suggesting that complementary relationship between both investment 

categories dominate in the sample under consideration. In contrast, the effect of the real 

exchange rate is very small and insignifi cant. 
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Oshikoya (1994) has conducted the empirical research on determinants of 

domestic private investment for several African countries such as Morocco, Mauirituis, 

Tunisia, Cameroon, Malawi, Tanzania,Kenya,and Zimbabwe for the sample period of 1970 

- 1988. The private investment equation is estimated by OL.S method on separate pooled 

data for middle income countries - Cameroon, Mauritius, Morocco, and Tunisia and for 

low income countries - Kenya, Malawi & Tanzania over the entire period . The estimation 

results confirm that real CD? growth rate has a positive impact on private investment. 

CD? growth is significant at 5% level for low income countries for sample period (1970-

88). In contrast real output growth rate is negatively related to private investment at the 

1 % level for Cameroon. Pub li c investment has been found positively related to private 

investment in both groups of countries. Credit availability , debt service ratio and lagged 

private investment have similar effects on private investment behavior in both country 

groupings. The estimated results confirm that domestic credit available to private sector is 

a major determinant of private investment in low countries as well as middle income 

countries. 

The studies by Morisset (1991), Serven and Solimano (1991) and Oshikoya (1994) 

make no proper allowance for credit rationing and financial repression in a developing 

country by postulating a direct linkage between savings and speed of adjustment of fixed 

capital stock to fne desire level. These aspects are properly incorporated in the present 

study for Pakistan. 
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CHAPTER III 

METHODOLOGICAL FRAMEWORK 

3.1 INTRODUCTION 

The specification of the model I uses an adaptation of the neoclassical theory of investment 

behavior as developed by Jorgenson2 The Jorgenson version is itself a variant of flexible 

accelerator model of investment, with capital-output ratio allowed to vary with relative prices 

of capital input. The adaptation of neoclassical framework has two novel features: the inclusion 

of the effects of public investment and incorporation of the constraint on investment imposed 

by the availability of savings. The crowding out effect of public investment is specified in a 

general fashion, which encompasses not only the crowding out in the financial market- the 

traditional notion of crowding out- but also the crowding out in the market for real resources. 

Moreover, in most developing countries, the crowding out of private investment occurs mainly 

through some non price rationing mechanism. Also, in these countries, excess demand for 

investment exists, stemming partly from widespread financial repression, therefore, actual 

investment in fixed capital is constrained by the availability of savings. Since monetary policy in 

Pakistan has been implemented through the use of credit rationing, hence confirming the 

existence of financial repression in Pakistan. Credit rationing in LDCs is justified as a 

disequiliblium phenomenon caused by legal ceilings on interest rates. These features of 

developing countries are built into the present study by specifying a separate aggregate 
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domestic saving function and by postulating a direct linkage between saving and the speed of 

adjustment of the fixed capital stock to the desired level. 

The model consists of functional relationships for private fixed investment, public 

fixed investment, aggregate savings, output and several definitional identities. Public 

investment is no more treated as exogenous as many studies have assumed. So the model 

is adapted by including public investment as a behavioral function. The notations and 

complete list of variables is presented at the end of this chapter. 

3.2 PRIVATE INVESTMENT BEHAVIOR 

A private investment function has been derived by modifying the neoclassical theory of 

investment in order to incorporate some of the channels through which public investment 

influences private investment. The neoclassical theory suggests that private investment is 

positively related to the expected output level and negatively related to the ratio of user 

cost of capital to wage rate. The neo classical model can be considered as a combination 

of the traditional flexible accelerator model , which emphasizes the reaction of capital stock 

to output, and the neoclassical principle that an optimal set of inputs is dependent on their 

relative prices. The adjustment of capital stock to its desired level is assumed to occur 

with a lag, as in flexible accelerator models . The private investment also depends upon the 

capital stock of public sector and the investible funds available to private sector, and that 
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these variab les capture important channels of influence from public invest ment to private 

investment. 

It is assumed that the private sector determines its desired level of cap ital by 

mll1lmlzlI1g total cost (T C.), defined as the discounted present value of future costs 

including both the costs of production and the costs of acquiring capital'. The cost of 

producing the planned private sector output QP· is a function not only of the planned 

output level but also of the private capital stock KP and the available infrastructure 

represented by the government capital stock KG. The acquisition cost of capital is 

primarily the valu~ of net investment and replacement investment at current prices4
, hence 

it is nothing but the value of gross fixed investment. Thus the obj ective fun ction is to 

mll1lmlZe 

where : 

R(s) : short term interest rat e, 

PI : price of capital goods, 

Or: rate of depreciation of private capital, 

J R(s)d\' : long term discount rate defined as the integral of short term interest rates, 
o 

KP: net investment, 

KP , +8"Kp, : gross fixed investment. 
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The term within the square brackets in eq. (3.1) is the sum of the cost of production and 

cost of acquiring additional capital. 

The Eu ler condition for minimization is given by the expression 

Applying Euler condition on eq. (3 . 1) implies 

Completing the differentiation and rewriting implies 

The above equation can be rewritten to express the first-order cond iti on as 

where: 

8e 
---(f 
8 KJ> - {' 

{ 

l.ir : user cost of capital, given by 

where: 

R(t) : nominal short term lending rate. 

(3 . I ') 

Eq. (3.1') states that capital should be acquired in the current period until the reduction in 

the present and future costs, owing to a unit of add iti onal capital, equals the curren t use r 

cost of capital. It is interesting to note that although the long term rate is used to di scount 

til I'hil. {h l'sis 

IJYllalllic IJl'hm'ior c?f fllve,Hlllc'III, S((villgs alld /:'cOII(llllic (;r(lwlh ill I'akislw/ 



Chapler 3 /l'lel l lOd%gica/I';wllell'ork 1 1 

future costs in defining the total cost, in defining the user cost of capita l the appropriate 

interest rate is the short term rate5
. 

From the first-order condition for the cost minimization, an express ion for the 

desired capital stock of the private sector can be derived using a specifi c cost funct ion . If 

it is assumed that the production function is Cobb-Douglas, 

( 
/' .) (20 ( ) a, ( ) fI Q~ = A, K(" KP, L, : A, > 0, a" > O,a 1> 0, fJ > 0. 

where L denotes labor input, and A denotes the effects of shifts in the production fun ction 

owing to technical change, then the variab le cost function can be expressed as 

_ I - no - {II 

C, =W,L, =W; (QP),* (A,)" (K(;, ) p (K/~r"- (3 .2) 

where : 

W: nominal wage rate 

Differentiating the above cost function with respect to KP, and substituting In the Eul er 

cond ition we obtain the following expression 

W; (QP,) *(A,)* (KG, ) 7(_ ~I }K/~r7 - 1 ={/, (3.3 ) 

Eg. (3.3) can be rewritten to obtain the desired level of cap ital stock KJ>°! that 

corresponds to the expected or planned output level QPo

!. 

(3.4) 

An interesting implication of the above equation IS that if the private sector 

productive capacity is improved by an increase in public sector ca pital stock ( CXII > ° ), 
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then, ceteris paribus, such an increase wi ll reduce cap ital requirements of the private 

sector. Thu s in this formulation, public investment faci lit ates production in the private 

sector by lowering the cost of producing private secto r output. In other words, pub li c 

investment provides some of the fac iliti es that the private sector wou ld have to provide for 

itself in the absence of public investment. Hence the private sector 's capital requirements 

are lowered by public investment. Eq. (3.4) also implies that an increase in the rental -wage 

ratio reduces the des ired capital stock owing to capital-labor substitution6 

Eq. (3.4) is linea rized for estimation purposes . 

(3.4' ) 

The private sector's desired cap ital stock is a linear function of the rental-wage ratio , the 

planned level of private sector ou tput , and the public sector capital stock. The 

determination of the planned output and the mode of adjustment of actual capital stock to 

the desired cap ital stock need to be speciti ed in order to derive the final form of the 

investment function . The planned private sector output is assumed to be a fun ction of the 

current and past levels of output, as well as of the public sector capital stock. 

(3.5) 

where a(/,) is the lag operator. An increase in the public sector capital stock raises private 

sector output expectations, because this increase represents potential additiona l demand 

for private sector products when these public investment projects mature. The effects of 

current demand for private sector output owing to current investment and production 
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activities of the public sector is already subsumed in the private sector output variabl e in 

Eq. (3.5). 

It is assumed that there is a partial adjustment of the private sector's actual capital stock 

to its desired level. 

(3 .6) 

Eq. (3.6) states that on ly a proportion of the gap between the desired cap it al stock and the 

existing capital stock is closed in given period . 

The speed of adjustment, hI, is assumed to vary in response to the ease with which private 

investment can be financed. It is specified as 

r (S - IG )/ PI l 
h =h+ hl I I IJ 

I 0 I Kp· _ KP 
I I - I 

(3 .7) 

The variab le influencing the speed of adjustment stands for the total financing availab le to 

the private sector in real terlll s (.)'-/G)lPI, relative to the required investment, K/)I·_K/JI. ,7 

The financing available to the private sector is nothing but the difference between the 

aggregate savings, ,)' (including foreign savings) and the public sector investment , f(; ; since 

this difference is merely gross private investment - in both fixed assets and inventories of 

the private sector - Eq. (3 .7) also determines the all ocation of private domestic investment 

between plant and equipment on one hand and inventories on the other. 

Us ing Eqs. (3.4'), (3.5), (3.6) and (3.7), provid ed that private sector gross fixed 

investment IFI is 

IP = (KP - KP ) + 0 KF I I 1·· 1 I' I - I 
(3.8) 
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where ~, denotes the rate of depreciation, the fo ll owing investment function for the 

private sector is obtained. 

(3.9) 

where : 

The signs of the coefficient s B2 and 8 4 are expected to be positive, whil e the signs of 8, 

and 8 5 are expected to be negative. The sign of 153 is, however, indeterminate. If it is 

posit ive, then the positive demand - inducement effect of public investment is larger than 

the oppos ite effect, owing to publi c investment aiding private sector product ion 

The resource availabi lity variable, (.\'_!Ci)/!J!, captures important channels through which 

crowding out of private investment occurs in many developing countries. The view or 

crowding out represented by this variab le is more general than the traditional view that 

refers to crowding out in the financia l markets. It is more genera l, in that it takes into 

account both the crowdi ng out that occurs through compet ition in the markets for rea l 

resources, such as cement, steel and im ported materials, as well as the nonpri ce rationing 

of fina ncial and real resources . The crowd ing out can occur both through an increase in 

prices and interest rat es fo ll owing an increase in the pub li c investment and through some 

nonprice rationing mechanism such as li censing or ot her co ntrols. The specificat ion chosen 

here emphasizes the nonpri ce rat ioning aspects, si nce price and qu antity co ntrols are 

illl'lIil. Tllesis 
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pervasive in developing countries8
. Moreover, in many develop ing countri es, self financed 

investment is important and therefore the availability of self financing for acquiring fi xed 

capital is a critical aspect. This, as well as non price rationing aspect, is best taken into 

account by postulating a direct linkage between total resource availability and fixed 

investment. 

3.3 PRODUCTION FUNCTIONS 

Private sector ou tput is assumed to be a function of the cap ital stock In the private and 

pub li c sectors, and the rental-wage ratio. 

QP = Cn + C,KJ> + C2 KG + CJ(~) 
C 1 > 0; C) > 0 

(3 . 10) 

Thi s equation has been derived by rewrit ing Eq. (3 .3 ) and then linearizing it. Thi s 

specificat ion is consistent with the emp irical observation that the possibility of substitut ion 

of capital for labor ex ists only for new capital that has yet to be installed, but the factor 

intensity implicit in the existing capital stock cannot be readily altered in response to the 

changes in relativ~ price of capita l. Thus, the capita l-outpu t ratio is assumed to be fixed ex 

post; but ex allte, it varies with the rental -wage ratio and the pub li c sector capital stock . 

Output is determined by the ava il ab le capital stock and by the currently feasible capital-

output ratio. It is assumed that the labor supply is highly elastic. Thus, employment is 

assumed to be demand-determined -a valid assumption for developing economies with 

A f I'hil. rhesis 
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surplus labor. 

The public sector output, (2(;, is assumed to be a linear function of public sector capital 

stock. 

(J . 1 1 ) 

Thi s formulation is valid for the determination of the output of the public enterprise 

sector; however, a more sop hi st icated formulation is required to exp lain the output of the 

general government. This complicat ion is ignored here. 

3.4 SAVINGS FUNCTION 

Real domestic savings, ,",'J)IP, are assumed to be a function of the real interest rate facing 

consu mers and the distributed lag in income. 

(J . 12) 

Real interest rate is computed as the difference between the short term deposit rate i ane! 

the rate of increase in consllmer prices . The specification of a distributed lag in output is 

consistent with several alternative models of saving behavior; the specific model best 

suit ed for an economy has to be determined on an empirical basis and can be inferred from 

the estimated lag distribution of the output variabl e') 

,\ II'IIil. nH'sis 
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3,5 PUBLIC INVESTMENT FUNCTION 

There is plentiful literature describing the sources of variation in private investment activity in 

developing countries. There has been, however, relatively few attempts to test the behavior of 

public investment empilically. For a recent exception see Mori sset ( 199 1). Morisset ( 199 1) 

incorporates public investment as a behavioral equati on in his study. Hence to capture the 

several interacti ons among different economic nmctions, the present analysis treats public 

investment as a behavioral entity. 

The fo llowing behavioral nmction is to be estimated in the present analysis . 

IGr = Ko + K! Fl3 r -I- K2 Q r + K3 1(Jr.! (3. \ 3) 

3,6 DEFINITIONAL IDENTITIES 

The model is completed by including the relevant definitional identities. Gross domestic 

product, Q, is the sum of the output of the private and public sectors. 

Q = Q(j +QP (3 . 14 ) 

Aggregate savings is the sum of domesti c ,)'1) and fore ign savings SF 

(SD) ,)~= p +SF (3. \ 5) 

Private and government capital stock can be obtained by the perpetual inventory method. 

KP = (\ - 0 1, ) K/~ _ , + If> (3 \ 6) 

KG = (\ - or; )KGr_ , + IGP (3 . \ 7) 
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where 0" denotes the rate of depreciation of the private capital stock, 6;; denotes the rate 

of depreciation of the public sector capital stock, and !GF denotes the publi c gross fixed 

investment. 

Total public sector investment !e; IS the sum of gross public fixed investment and the 

public inventory investment. 

The analysis is conducted wi thin the fi-amework of a growth model that is designed to 

highlight the role of public investment. The model consists of relationships explaining public 

and private investment, savings and growth, and it incorporates several channels through which 

publi c investment influences plivate investment. First, public investment competes with the 

private sector for scarce physical and financial resources and thereby exerts a negative influence 

on private investment, atleast in the short run , Second, to the extent that public investment 

complements private investment by creating infrastructure and raising the productivity of 

private capital stock, private investment requirements per unit of output are reduced Third, 

increased public investment raises the demand for output of private sector; it thereby influences 

expectati ons and investment requirements of private sector, Fi nally, public investment raises 

aggregate output and savings, supplementing the economy's physical and financial resources, 

and thus offsets at least a part of any crowding out effects on private investment. These 

channels of influence of public investment account for most of its immediate and final effects 

and are explicitly bui lt into the structure of the model. Within this fi-amework, present study 

addresses the critical issue of whether the positive effects of public investment are strong 

A 11'''il, 'I'''I'.I'i.l' 
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enough to offset its negative effects. This issue is clearly important in assessing the growth 

effects of stabilizati on programs involving cont rol of public expenditures. 

3.7 THE COMPLETE MODEL 

The behavioral equations for private investment (39) , private and public sector output 

(3 . 10 & 3.1 1) , Domestic savings (3 . 12) and public investment (3.13), together with the 

definitional identities (3.14-3.17), constit ut e a complete model of savings, investment and 

growth. All behavioral equations wou ld be estimated and tested simu ltaneously to capture 

the integrated relationships among several variab les that are emphasized in the classica l 

and modern theories of investment. 

3.8 WORKING OF THE M ODEL 

The working of the model can be illustrated by considering the effects of an increase In 

public investment, ceteris paribus. An initial one-shot increase in real fi xed investment by 

the public sector raises public sector output, the private sector' s actual and expected 

output, and aggregate domestic savings, whi le simultaneously absorbing part of the 

savings to finance the increased public investment. If there is a negative effect owing to a 

net reduct ion in the availability of savings to the private sector (crowding out) that more 

than offsets the positive effects of increased private sector output and output expectations, 

then private fixed investment fa ll s; if not, private investment rises . The resulting changes in 

the capital stock of the private sector together with the desired capital stock in the next 
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period, determine the level of private investment in the next period, Si milarly, changes in 

savings in the initial period generate adju stment in savings in subsequent period s. In thi s 

dynamic framework, the effects of public investment on growth depend criti ca ll y on the 

differences in the marginal productivity of capital in the pub li c and private sectors. 

Assuming that there is a RIll or partial crowding out of private investment in the initial 

period, the change in total output wi ll depend on whet her the increased public sector 

output owing to the increase in public investment exceeds or falls short of the reduction in 

private output owing to a reduction in private investment. If there is no crowd ing out, the 

effect on total output is clearly positive. 

,\ f /'hil. th<,sis 
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3.9 VARIABLES' DEFINITIONS, AND METHODOLOGY 

The definitions and construction of the important variables are as follow 

IP = Gross private fixed capita l formation (in real terms) 

IG = Gross public fixed capital formation (in real terms) 

U = User cost of capital defined as 

[J = R , FI 
('PI 

The methodology for ca lcu lat ing out user cost of capital is adopted by HaC] and 

Montiel (1991) , 

Where R is interest rate defined as 

R = i - CPI 
J+ CPI 

as calcu lated by Sundararajan (1987). 

W = wage index at constant prices of 1980-8 1 

41 

Q = Aggregate real output (based on old methodology) at constant prices of 1980-

81 

(')' - lu)/FI = Total financing available to the private sector (in real terms) 

Where: 

,)' = Aggregate savings (National + Domestic) 

PI = Investment deflator 

'lK5;= Total capita l stock 10 

short term real lending rat e (JURI) calcul ated as 
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JUR, = Short term lending rate (i)- CPI 

Where: 

CPI = Rate of increase in consumer price index at 1980 - 8 I = 100 

5,'DIP = Real domestic savings 

S = Real Aggregate savings defined as 

.",'= (Total savings / RGIJP) x I 00 

The methodology for construction of Aggregate Saving variable is adopted by De Melo 

and Tybout (1985) 

Where: 

RGDP = Real aggregate output at constant prices of 1980- I 98 I = 100 

:',F = Real foreign saving defined as 

5'F=(Foreign savings I RGf)P) x 100 

as calcul ated by De Melo and Tybout ( 1985) 

Where : 

.'-iF = National savings - Domestic Savings 

CiQ = Re?1 CiDP growt h (%) 

Fh' =Foreign Borrowings or external debt disbursed during the period 

(in real terms) 

All the variables are expressed in millions of national currency unit at constant prices of 

1980-8 1, 
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Notes 

I. MODEL ADAPTATIONS 

The Model specification is sli ghtly altered to reflect the lack of data on certain variables 

and the strong multicollinearity between some time series. Because of lack of separate 

GDP series for private and public sectors ,total GDP is used as an exp lanatory variab le in 

the private investment function instead of private sector GDP. This modification does not 

constitute a specification error because public sector output is assumed to be a function of 

public sector capital stock, and, therefore the coefficient of public sector capital stock in 

the private investment function reflects the implicit subtraction of public sector output 

from total output . As a result only the interpretation of the coefficient is atTected , and no 

specification bias is involved . 

In the original model, private investment is assumed to be a fun ction of publi c 

capital stock and private capital stock . But the seri es generated for the public and pri vate 

capital stock do not provide satisfactory results. So "plIhlicfixed investment" is used as a 

substitute or proxy for the "pllhlic secto,. capital stock ". Similarly private and public 

capital stock variab les are replaced hy "p,.ivate fixed investmellt" and "puMic fixed 

investment" respectively in the aggregate output function. 

2. The Initial statement of Jorgenson theory can be found In Jorgenson 

(1963); for later surveys, see Jorgenson (1971) and Clark (1979) . 

AI I'hil. 'illesi.l· 
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3. The common assum ptio n that firms maxi mize profits is not necessary for deriving 

the neoclassical investment fu nction; the assum pti on that firm s minimize total cost is 

suffic ient. See Hall ( 1977). 

4. The acqui sition cost includes , in addition to the purchase cost (the value of 

investment) , other costs such as costs of installation, which are ignored here for the sake 

of simplicity. 

5. The appropriateness of the short term rate IS emphasized In Hal l (1977), who 

derives this result in a discrete time framework . 

6. The use of rental wage ratio as a determinant of the desired capital stock is not 

common in the investment literature ; exceptions are Jorgenson (1967) and McLaren 

(1 971 ) 

7. T hi s technique of in trod ucing vari ability in th e speed of adjustment is simil ar to 

the one used by Coen (197 I) 

8. If the role of price mechani sm in the crowding out process is to be emphasized , 

then the model should be extend ed to endogenize interest rates and the relative price of 

capital input. However , we have preferred to focus on the typical case of rigidity in 

interest rate and the relative price of the capital and to treat these variables as exogenous. 

Also, no account is taken of crowding out of private investment through increases in the 

general price level, which results in the transfer of resources to the public sector via an 

inflation tax. 
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9. Leff and Sato (1975) have argued that saving should depend on first difference in 

income. Alternatively, one can specify that savings depend on the first difference in 

permanent income. Another common specification is that savings depend on permanent 

income and transitory income , with different marginal propensities for each type of 

income. All of these formulations can be captured by a general distributed lag in income. 

The estimated shape of distributed lag shou ld reveal the correct underlying structure. 

10. Taken from the study ofKemal (1993) , Sources of Growth in Pakistan'seonomy, 

Working Paper of the Sub-committee on Sources for the Eighth Five Year Plan, 

Islamabad: PID E. 
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CHAPTER IV 

EMPIRICAL RESULTS AND DISCUSSIONS 

ESTlMA TlON PROCEDURE 

Since the appli catio n of Ordinary Least Squares (OLS) to an equat ion belonging to a 

system of simu ltaneous equations yields biased and inconsistent estimates, the obvioLls 

solution is to apply other methods of estimations which g ive better est imates of 

parameters . For that purpose, we have applied 25'U"; to est imate the model of Investment 

,Savings and output Growth. All parameters in the model are in linear form. 

All behavioral functions (described in chap-3), such as real private investment .. real 

aggregate output, real aggregate savings and real public investment have been estimated 

by using time series data for the period of 1971-72 to 1994-95, for Pakistan . 
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Estimation Results of Private Investment Equations 

Table 4.1 
(Selected Private Investment Equations, 1972-95) 

IPt = -5542.5 - 0.1 050toJ - 225130.31 ({fIW)toJ + 0. 118 TKS 
(-3.18) (-4.07)· (-3.10)· (6.54) · 

+ 0.042 (.')'-IC;/PI) + 0.419 IPt.J 

(1.91)··· (3.41)· 

Act! R2 = 0.99 D.W = 1.9 

IPt = -295. 02 - 0.083 QtoJ - 9516.85 (( //W)t + 0.084 lK,)' 
(0.176) (-2.48f (-1.33) ···· (3 .88)· 

+ 0.092 (S-IG/PI)t + 0.442 IPt.J 

(3.34 ). (262)·· 

Aq! R2 = 0.98 D.W=1.61 

IPt = - 8110.99 - 0.064 QtoJ - 14566.1 ({f/ W)t.J + 0.074 lKS 
(-4.59) (-2.6 1 f (-2.65)·· (4 .53 )· 

+ 0.310 lOt + 0.472 IPt.J 

(2 .36)·· (3.73f 

R2 = 0.99 Ad! /(2 = 0.99 D.W=2.06 

Note: Figures in Parenthesis refer to t-statistics. 

*The coefficients are statistically significant at 1 % level. 
** T he coefficients are stat istically sign ificant at 5% level. 
*** The coefficients are statistically significant at 10% level. 
**** T he coefficients are stat istically significant at 15% level. 

(4 . I) 

F-Slal =459. 15 

(4 .2) 

F-Slat = 220.15 

( 4.3) 

F-Slal = 38 1. 52 

-l7 
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PRIVATE INVESTMENT AND OUTPUT 

Three of the estimated eq uations for real gross fixed capital formation in the private secto r 

(real private investment) are rep0I1ed in table 4. I. In general, the model of priva te 

investment seems quite wel l specifi ed and , on the basis of the values obtained for the 

coefficient of determination (R2) , appear to fit the data sat isfactorily . The estimates of real 

private investment equations reveal that private investment is primarily determined by the 

supply of investible funds avai lab le to the private sector; the coefficient for the resource 

ava il ability variable (.)'-!G/P!) , whi ch influences the speed with which actual investm ent 

adj usts to the desired level, is highly significant with positive sign at 1% level in eq.(4 .2) , 

and at 10% level of significance in another specifi cation, eq.( 4. I). Desired private 

investment, however, is mainly influenced by the lagged level of output . It can be observed 

from the resu lt s that lagged value of real output enters with a negative sign and that the 

estimated coefficient, is signifi cantly different from zero at I % level across specifi cations, 

such as eqs (4 . 1) ,(4.2) ,(4.3) , of table 4. 1. The negative sign of output with private 

investment implies sup port for the hypothesis that investment is positively related to the 

degree of capacity in the economy. since output is above its trend level , the eco nomy can 

be viewed as operating above capacity and hence investment is constrained by resource 

avai labi lity in Pakistan, as private investors tend to react slowly in such a situ ation. Our 

findings support the argument of Blejer and Khan (1984), Khan.A.H . (1988), and 

Oshikoya (1994). Khan .A. H. (1988) found that general market conditions proxied by 

growth rate of CDP have a negative influence on the private investment in Agriculture 

AlI'hil. 1'hes is 
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sector of Pakistan. Oshikoya (1994) Concludes that rea l output growth rate is negatively 

related to private investment for comeroon. 

The immediate influence of government investment In crowd ing out private 

investment is measured by the coefficient of the variable, ,)'-ICIPl , which measures the 

resources available to the private sector and is obtained as the difference in real terms 

between aggregate savings and total public sector investment. The coefficient of thi s 

variable measures the effect of resource ava il abi lity on the speed of adjustment of the 

actual capital stock to the desired level. 

The strong stat istical significance of the variable measuring the resources avai lable 

to the private sector i.e. (.)'-IGIPl) , shows that public sector investment may crowd out 

private investment in the very short run . But public sector investment also raises the 

productivity of private capital stock, as it complements private investment by creat ing 

infrastructure. Publi c investment also raises aggregate output, output expectations, and 

savings, supplementing the economy's physical and financ ial resources, and thus offsets 

the immediate crowding out effects on private investment operating through resource 

constraint variab le. The positive coefficient of public investment with high statistical 

significance in the private investment function CEq.3) , Table 4. I , reveals that the pub li c 

sector investment in Pakistan complements private sector investment in the long run . This 

finding supports the arguments of Ahluwa li a C 1982) and Srinivasan and Narayana (1977) 

while it differs with Sundaragan and Thakur (1980) and Blejer and Khan (1984) . 
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A test of neoclassical framework is g iven by the stati sti cal signifi cance of rental -wage 

ratio . The renta l - wage ratio has a significantly negati ve subst itut ion effect on pri vate 

investment as well as a signifi cantly positive efficiency effect on output in Paki stan. 

Moreover, the relative price effects occurred with a time lag of one year both in case of 

investment and output fun ctions (specification 4.1 and 4.3 , table 4. I and specification 4.2 , 

table 4.2 respectively) . Thus the evidence suggests that an increase in the interest rate and 

hence rental price of capita l tends to depress investment demand significantly in Pakistan 

(with a lag of one year in the first specification) reflecting the substitution of capital for 

labo r. The significant positive coefficient for the rental wage- ratio in specifications 4 .1 

and 4.2 of the production functions table 4.2 can be interpreted as supporting the 

hypothesis that an increase in interest rates, and hence the rental price of capital - increases 

the overall effi ciency of capital and hence output by permitting a shift of resources to more 

productive sectors and by encouraging more productive use of capital within each sector. 

Thi s positive effect of rental - wage rati o on output stimulates investment demand more 

than offsetting any negative substitution effect on private investment. Thus increase in 

interest rate can stimulate investment demand even within the strictly neo classical 

framework adopted here. 

Since the series generated for the private and public sectors capital stock for 

Pakistan do not lead to conclusive and meaningful results, so the study has incorporated 

private and public sector investment as proxies for private and public sector cap it al stock 

in the private investment and aggregate output functions respectively . 
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The coefficient (o,J-ho) of the initial private capital stock (proxied by private sector 

investment ) is the difference between the rate of depreciation and the speed of 

adj ustment of the private capital stock. It follows from the resu lts of the all specifications 

of the private investment fu nction (tab le 4. I), that the coefficients of initi al private capita l 

stock are almost 0.45 , which are signi fica ntly di ffere nt from zero at I % and 5 % levels. 

Thi s result indicate that the speed of adjustment is conditioned by the poli cy environment 

which has been more fl exible toward the pri vate sector in Pakistan. 

The impact of a change in output on pri vate investment is spread out over a longer 

time period in Pakistan as is obvious from the results of the equations of private 

investment, where the real private investment is affected by a lag di stribution of the level 

of real output. A unit increase in aggregate output ra ises private investment by abo ut 0.07 

un its in Pakistan. 

The public sector capital stock (proxied by public sector investment) has a positive 

coefficient in the private investment function for Pakistan which is significantly different 

from zero at 5% level. Analogously, the very coefficient of public sector capital stock is 

stati sti cally signi fica nt with a positive sign at 10% level in the aggregate out put functi on. 

The coeffi cient of publ ic sector capital stock in the output fu nct ion is fa r larger than that 

of public sector capital stock in the private investment fun cti on. Given the fairly large 

coefficient of public sector capital stock in the output function ( 1.3 4) for Pak istan (tab le 

4. I.A), the fairl y small coeffici ent (0 .3 1) in the investment fun ction implies a strong effect 

of public sector capit al stock on private secto r's output expectations. These results of the 
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present study are in complete accordance with the one concluded by Sundarargan and 

Thakur (1980), who have also found a positive relationship of the public sector capital 

stock with that of private investment and aggregate output. They have also reached the 

same conclusion that public sector capital stock has a strong effect on private sector's 

output expectations in Korea, as suggested by the fairly large coefficient of public sector 

capital stock in O'Jtput function . 

The positive coefficients of total capital stock (TKS) in private investment and 

output equations imply a strong effect of total capital stock on output expectations and 

hence aggregate output. The coefficients of total capital stock are statisticall y sign ifi cant at 

I % level across specifications of both private investment and aggregate output. 
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2SLS Estimates of Investment, Saving and Output Growth. 
Table 4.I.A 

(1971-72 - 1994-95; N = 24) 
Dependent 1Ft Qt :';t IGt 

variables 
-------------------------------------_ .. - -._.- -

Intercept -81 10.99 -3 1360.0 7.89 1818.60 
(-4.59) (-3.65) (2.29) (0.94) 

Qt-I -0 .064 0.409 
(-2.6 1)· · (3 I I)· 

(UI W)t.1 - 14566 .1 
(-2.65( 

TK.S~ 0.0736 0.283 
(4 .53f (3.29)· 

IUt 0.310 1.34 
(2 .36)·· (2 .03)· ·· 

IPt-1 0.472 2.6 1 
(3.73)· (4.16) · 

Qt 3. 155 
(3.44) • 

IGt_1 0.784 
(955)· 

RIR, 0.192 
(1.80)··· 

.. )1
1
_1 0.158 

(0.66)···· 

GQ 332.49 
( 1.57)···· 

FB 0.266 
(2 .53)·· 

R2 0.99 0.99 0.74 0.96 
Ad) R2 0.99 0.99 0 .68 0 .95 
D.W. 2.06 1.78 1.5 2.05 
F-,)'Ial. 38 1.52 2779.2 13.93 133.32 
Notes: Figures in parentheses below the coefficients refer to t - stat ist ics. 

* The coefficients are statist ically sign ifi cant at I-percent level. 
** The coefficients are statist ically sign ifi cant at 5-percent level. 
* * * T he coefficients are statist ically signifi cant at 10-percent level. 
**** The coefficients are stat ist ically signifi cant at 15-percent level. 
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Estimation Results of Output Equations 

Table 4.2 
(Selected output Equations, 1972-95) 

Qr= 15435.58+ 1.98 fPr_,+48826.90((J/ W)r+0.2871K,)' 

(-2.79) (3.39/ (1.63)"···· (3.19)· 

+ 0.544 Or-, 

(3.94)· 

R2 = 0.99 Act} R2 = 0.99 D.W=1.8 

Q r = 11582.70 + 3.91 fP r - 0.760 fG r-, + 75996.53 ((J/ W)r_, 

(1.49) (4.80f (-1. 27).... (2.13)··· 

+ 0.772 Or-, 

(10.57)· 

R2 = 0.99 Ad) R2 = 0.99 D.W=I.9 

Q r = 3 1360.0 + 2.6 1 !!\, + 1.34 f Ur + 0.282 lK5,' + 0.408 Or-, 

(-3.65) (4.17)· (2.03)··· (3.29)· (3.12)·~ 

Adj R2 = 0,99 D,W = 1.8 

Note: Figures in Parenthesis refer to t-statistics , 

*Thcoefficients are statistically significant at I % level. 
**The coefficients are statistically significant at 5% level. 
***The coefficients are statistically significant at 10% level. 
* * * *The coefficients are statistically significant at 20% level. 
* * * * * The coefficients are stat istically sign ifi cant at 15% level. 

(4 . I) 

F-,)'Ial = 25 74.2 

(4.2) 

F-Slal = 2292.60 

(4.3) 

F - SIal = 2779.67 

AI/'hi/, Th<'sis 
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AGG REGATE OUTPUT 

Real Aggregate output is determined by total capital stock (7K5,') , rental - wage rati o, lag 

of real private investment and real public investment. This is illustrated in table 4. 2, whi ch 

presents a set of output equations estimated using different specifications. The coefficients 

of determination of the estimated equations are high, and the explanatory variab les are 

stat isti cally signifi cant and have the expected signs. 

The output eq uations in table 4.2 illustrate the strong positive impact of rental 

wage rat io on the productivity of capital, Eqs. (4.1) and (4.2). The sign ifi cant positive 

coefficient of rental - wage ratio In eg . (4 .2) can be interpreted as support ing the 

hypothesis that an increase in the cost of capital and hence relative price of capi tal-

Increases the overall efficiency of capital by permitting a shift of resources to more 

productive sectors, and by encouraging more productive use of capita l within each sector. 

It is obvious fro lll the result s that the coeffi cient of the rental wage ratio though possess 

an expected positive sign, fail ed to reach the 5 percent level of significance in equ ati on 

(4 . I) . However it is significant at the level of 15%. 

Real private investment (a proxy for private sector capital stock) seems to afTect 

aggregate output pos itively, as the coefficient of this variable is significant at I % level 

across specifications (eq. 4.1 and eq. 4.2, table 4.2). A unit increase in the private sector 

capital stock (proxied by real private investment) raises the aggregate output by 1.9 unit s 

and 2.61 unit s across specifications of aggregate output and the increase in the output is 

spread out over one year , in spec ifi cation (4.1) and (4 .3). However, the estimates of 

equ ation (4.2) of aggregate output indicate that current output is affected by current 
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private sector capital stock and estimated coefficient (3 .91) is fairly large as compared to 

that of the other specification. 

Similarly, the public sector capital stock (proxied by real public sector investment) 

has a significant impact on aggregate output with a positive sign , and the estimated 

coefficient is statistically different from zero at 10% level in eq. (4.3) of aggregate output . 

The very estimated coefficient of public sector capital stock is also found to have a 

positive effect on the level of private investment in the private investment function, but 

this coefficient is fairly large in the output equation as compared to that of private 

investment equation. The larger coefficient of public sector cap ital stock in output 

function for Pakistan implies that public sector cap ital stock exerts a strong positive effect 

on output expectations and hence, the level of aggregate output. This finding supports the 

argument of Sundararajan and Thakur (1980), where they have reached the l:onclusion 

that public sector capital stock is positively correlated with aggregate output in case of 

Korea. 

Although the data on segregated private & public sector capital stocks were not 

available, we have also tried to see the impact of total capital stock (7K.); on aggregate 

output level. It can be seen from the results that the coefficient of total capital stock is 

statistically significant at I % level and bears a expected positive sign in specifications (4. 1 ) 

and (4.3), although the very variable has been dropped from the second specificat ion of 

aggregate output function. 

II {I 'hil. thesis 
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Estimation Results of Saving Equations 

Table 4.3 
(Selected Saving Equations, 1972-95) 

Aggregate Savings 

S, = 11.28 + 0.738 GO + 0.541 RfR, - 1.324 SF + 0.614 ,<,',., 
(2.46) (2.05)··.. (4.04) · (-3.67)" (3.73)" 

R2 = 0.76 D. W. = 2.00 

S, = 9.547 + 0.297 fUR, - 0.595 GO + 0.769 S,., 
( 1. 95 ) (2.26) ·· (- 1.4 1)""· (3.77)· 

Adj R2 = 0.49 n. W = 1.5 

S, = 8. 13 + 0.20 RfR,+ 3.3260,., + 0. 150 S,., 
(2 .32) (1.86)'" (3.34) ·- (0 .61)··· · 

Adj J?2 = 0.77 n.W=I .53 

Real domestic savings 

SDIP = -2 . 15 + 0.118 RfR, + 0.248 GQ + 1. 153 (SIJIP),., 
(-0.88) ( 1.65)"··· ( 1. 08)····· (5.7 1)" 

R2 = 0.68 Adj R2 = 0.62 D. W = 1.49 

Note: Figures in Parenthesis refer to t-stat lst lCS . 
*The coeffi cients are stati stically signifi cant at 1 % level. 
**The coefficients are stat istically signi ficant at 5% level. 
* * *The coefficients are stat ist icall y signi fica nt at 10% level. 
****The coefficients are stat isticall y significant at 15% level. 
*****The coefficients are stati st icall y signi fica nt at 20% level. 
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(4 1) 

F-Slal = 1 1 .4 1 

(4 .2) 

F-Slal = 6.97 

(43 ) 

F-Slal = 13.43 

( 4.4) 

F-Slal = 10.93 
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Real Aggregate Savings 

The estimated equations for real gross saving and real gross domestic saving are presented 

in table 4.3. The equations provide a reasonable good explanation with actual data and 

indicate that real returns to financial assets and distributed lag in total real income are 

major determinants of aggregate savings. 

The specitication eq. (4.3) shows a positive relationship between real interest rat e 

and rea l gross savings. The coefficient of real interest rate is s ignificantl y different from 

zero at 10% level. Thus , the finding is in complete agreement with that of Sundararajan 

and Thakur (1980), who favor a positive relationship between the rea l interest rate and 

aggregate saving behavior in India. It seems that higher interest rates serve to raise the 

efficiency of capital and there by st imulate economic growth, w hi ch in turn, stimu lates 

savings. The results of an examination of the lag distribution of rea l aggregate output in 

eq . (4.3) , given in Table (4 .3) , shows that real aggregate savings are strongly related to 

aggregate income level in the economy, as the coeHicient of this variable is statist ically 

significant at I % level. Current period savings are also affected by past level of saving in 

Pakistan, but the coefficient of this variable is not sign ificant. However we keep thi s lag 

distribution of endogenous variable to remedy the high autocorrelat ion prob lem in the 

saving function. 

Apart from determinants of real aggregate saving, we have attempted to show how 

real domestic savings are determined in Pakistan. Empirical results show that rea l interes t 

rate has also been found affect ing positively the real gross domestic saving behavior in 

II fl'MI. The.~i.\· 

I~I'I/(lfllic IJl'hm'ior of fllI 'l'stlll I'll t. Savillgs alld l !'collolllic (irowth ill I'a/.:i.l't(/ll 



Chapter 4 Empirical Results alld Discll.uiom 59 

Pakistan, a long with a similar positive impact of growth of total income on real domestic 

saving. However, growth of total income is only significant at 25% level. Rea l domestic 

Savings are also sensiti ve with the past level of domestic savings in Pakistan as is shown in 

specification (4.4) . 

Fo ll owing the methodology of De Melo and Tybout (1985), we have also 

est imated a saving function as estimated by De Melo & Tybout. The results of the present 

study are in complete accordance with those concluded by De Melo & Tybout (1985) . 

Ratio of total savings to CDP has been found to be determined by real GIJP (output) 

growth, real interest rate, and ratio of foreign savings to GDP. The coefficients of all th e 

variables are statistically signifi cant at conventional levels with reasonable ](2 and Durbin -

watson statistics. Real interest rate has been found to affect aggregate savings to (iIJJ> 

ratio positively and the coefficient of this variable is signifi cantly different from zero at 1 % 

level, as is shown in eg . (4.1), tab le 4.3 . The empirical results also show that real income 

growth variable is stat istically sign ificantly at 10% level and exerts a positive impact on 

aggregate savings/GJ)P ratio . As for as the foreign savings are concerned the present 

finding also confirms the resu lt of De Melo & Tybout (198 5), who conclude that foreign 

savings may crowd out domestic savings by allowing residents to consume more at any 

given rate of capital accumulation. In our analysis the estimated coefficient of the foreign 

savinglGDP ratio is statistica lly significant at I % level indicating that foreign sav ing has 

crowded out domestic savings in Pakistan . Foreign saving may in fact substitute for 

domestic saving by making the government less enthusiastic about its revenue generation 

AI I'hil . 7hesis 
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efforts, the nation could increase its consumption expenditures and/or liberalize imports. 

The results of the estimated coefficient reveal that I unit increase in foreign savings has 

crowded out domestic savings by 1.32 units. 
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Estimation Results of Publ ic Investment Equations 

Table 4.4 
(Selected Public Investment Equations, 1972-95) 

JG t = 1818.60 + 0.266 FE + 322.67 GQ + 0.784 Jg t • 1 (4.1) 
(0 .939) (2.53)"· (1.58)··· (9.55) · 

AdjR2 = 0.95 D. W = 2.05 

JGt = 3490.0 5 + 93114.8 FEIGDP + 432.38 GOt.1 + 0.68 JGt.1 

(1.55) (2.50) ·· (1.51) ···· - (5.36)· 

R2 = 0.95 Adj R2 = 0.9 D.W =2.08 

IGt = 5794.29 + 0. 112 FE + 0.028 Ot + 0.503 IGt., 
(3.55) (1 .20) ..... (2.63) ·· (3.57)-

/(2 = 0.96 Adj R2 = 0.96 D.W 1. 95 

Note: Figu res in Parenthesis refer to t-stat ist ics. 

*The coefficients are statistically significant at I % level. 
* *The coefficients are statistically signifi cant at 5% level. 
* * * *The coefficients are statistically significant at 15% level. 
****The coefficients are statist ically significant at 20% level. 
***** The coefficients are statist ically significant at 25% level. 

F-Slal = 133 .32 

(4 .2) 

F-Slal = 101 .05 

(4.3 ) 

/<"-Slal - 166.2 

(j J 
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REAL PUBLIC INVESTMENT 

The estimated equations for Real public investment presented in table 4.4, provide a good 

explanation with the actual data. The results corresponding to the public investment 

functions are , on the whole satisfactory and signs of the coefficients are mostly as 

expected . The statistical significant coefficients and the reasonable value of Durbin -

Watson (D. W), the adjusted coefficient of determination ( R2 ) and F- statistics suggest an 

appropriate specification of the public investment function for Pakistan. 

A positive re lationship is found between real foreign borrowings and real gross 

fixed cap ital formation by pub li c sector. The coefficient of rea l foreign borrowing is 

statistically significant at 5% level (eq . 4 . 1, table 4.4) . The finding supports the economic 

theory, that foreign borrowing is one of the external source of finance for public sector 

capital formation. Hence more external borrowing from abroad has boosted public 

investment in Pakistan. Thus, the finding is in complete agreement with Morisset (1991), 

who concludes a positive relationship between public sector investment and foreign 

external borrowings in a simultaneous model fitted for an under developed country li ke 

Argentina. 

Another specificat ion (eq . 4.2, table 4.4) of public sector investment also supports 

the positive relationship between foreign borrowing to GDP ratio and pub lic sector gross 

fixed capital formation. The coefficient of foreign borrowing to GJ)P ratio is highly 

significant at 5% level. 

A f I 'hil. Thesis 

IJY"(llIIic U!'//(/I'iol' of flll'estlll!'lI!. Sm'illKs alld h'collolllic (;I'(lwth ill I'akistal/ 



Chapler 4 Empirical Res lIll.l· alld l )isClissiolls 6.1 

Publi c sector investment is also sensitive to the total income in the economy. The 

coefficient of the real output growth bears a positive sign in both specifications but they 

are significant at the level of 15%, although in the second specificat ion, real output 

growth affects the public sector investment with a lag of one time period . Of course, past 

level of public sector investment also determines the current capital formation in public 

sector. It is evident from the results that previous year capital formation is much important 

factor for the current year capital formation by public sector in Pakistan . The coefficient of 

this variable is highly significant at I % level across specifi cations and exerts a positive 

influence on the current public sector capital formation. 

"f I 'hil. '1 It t's i.\· 

I~\ '"{//"ic /ieh(ll'ior (l1/IIVI'SIIllI'III. Savillgl' alld EC(lII(lmic Ciroll'llt i ll "akisl(l1I 



Chapler 5 ConclllsiollS ami Policy Implicaliolls 6 4 

CHAPTER V 

CONCLUSIONS AND POLICY IMPLICATIONS 

The study was focused to postulate and estimate a dynamic model of public 

investment, private investment, savings and their linkage with output growth in Pakistan. 

The model has been designed to highlight the impact of public investment on private 

investment and growth by incorporating the various channels of influence from pub li c 

investment to private investment. In the short run, pub li c investment crowd out private 

investment on one hand as the highly positive significant coefficient of resource constraint 

variable (S - IGIPI) supports the hypothesis . On the other hand , public investment raises 

the productivity of private capital stock, as it complements private investment by creating 

infrastructure. So private investment cost requirements per unit of output are reduced. 

The empirical findings of this study indicate that public investment in Pakistan, has played 

a dual role i.e. crowding out of private investment on one hand in the short run and 

complementing private investment through infrastructure development on the other in the 

long run. These findings are supported by significant positive coefficient of public sector 

investment in the private investment function specification along with the positive 

coefficient (.5' -IGIPI), of resource constraint variab le. 

Apart from raising the output expectations and investment requirements of the private 

sector, public sector investment has raised aggregate output and therefore improved 
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savings capacity, suppl ementing the economy's physical and fi nancial resources and thus 

offsets part of initial short term crowding out effects on private investment. 

The modi fied neoclassical framework for explaining private investment provides an 

excellent fit for output and investment in an underdeveloped country li ke Pakistan. The 

immediate crowding out of public investment, operating through constraining the 

avai lability of rescurces to the private sector, lowers the speed of adjustment of the private 

sector capital stock . As government of Pakistan has been following the policy of 

administering the nominal interest rates in the financial sector throughout past, there exists 

excess demand for private investment funds in Pakistan. So actual investment in fixed 

capital is constrained by the availabi lity of limited savings. Since Pakistan's economy has 

been operating above capacity, so the response of private investment to changes in output 

has been observed as negative. The relative cost of capital is found to have a strong 

positive efficiency effect on capital along with a negative substitut ion effect on private 

investment behavior. Domestic savings behavior in Pakistan has been observed strongly 

sensitive to real interest rate and growth in real I!lcome. Increase in both , the real 

interest rate and income has generally tended to boost the domestic savings I!l Pakistan 

explaining the positive correlation. 

The study incorporates the effects of interest rate changes that operate through 

their influence on the cost of capital as well as through the real interest rate for savings. 

These variables, in turn, influence the desired level of capital stock and its productivity, as 

well as the avail abi li ty of savings (and thereby, the speed of adjustment of actual cap ital 
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stock to the desired level) . T he empirica l results indicate that an increase in the interest 

rate in Pakistan has a significant negative substitution effect on investment and significant 

positive effect on savings. However, the efficiency effect of higher interest rate whic h 

raises the output growth and efficiency of capital, stimulates investment demand, counter 

acting negative substitution effect on private investment in Pakistan.. Thus the study 

highlights the channels through which interest rate effects are manifested and makes it 

possible to test various propositions of the classical and modern theories of interest 

rates . 

The study also addresses the determinants of public sector investment within the 

present context. This incorporation of public sector investment as an econometric function 

in a simultaneous framework is an advancement over the earlier stud ies, where most of the 

times public investment function has not been tested empiricall y in a proper way . The 

results of the study establish a positive and direct link of public investment with that of 

foreign borrowing and output growth. 

The poli cy implications of the exercise are straight forward . T he authorities should 

make sure that the real financial resources to the private sector should not be curtai led . 

Otherwise it wou ld be expected to have adverse effects on the level of private investment 

and to lead to a reduction in the economic growth. In general, attempts by the public 

sector to absorb a large share of domestic financial resources wou ld tend to crowd out 

private investment to some extent. By the same token , if the total supp ly of foreign 

finan cing (foreign saving) to the country is limited, the amount availab le for the private 
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sector would tend to grow smaller as the public sector borrowings increase , Although this 

latter type of crowding out may not be quantitatively large in relation to domestic financial 

crowding out, nevertheless, the government must be conscious of the possibility, 
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APPENDIX I 

TABLE 1 

GROSS FIXED CAPITAL FORMATION 
~Rs . Million) 

Years Private Sector(at Private Sector( at Public Sector PublicSector( at 
Current prices) Constant pnces (at Current Constant Prices 

1980-81 = 1 O~ Prices) ___ L980-~ = 1 Q_Qi_ 
1971 -72 3546.0 20220.0 3267.0 14702.0 
1972-73 3726.0 20254.0 3920.0 17650.0 
1973-74 3840.0 14699.0 6774.0 2 1246 .0 
1974-75 5208.0 13703.0 11010.0 235 13.0 
1975-76 7771.0 16675.0 16287.0 27883.0 
1976-77 9215.0 17697.0 18642.0 28397.0 
1977-78 10254.0 18205.0 20251.0 27423.0 
1978-79 11 27 1.0 18895.0 21856.0 28264 .0 
1979-80 14925.0 2 1512.0 26420.0 28584 .0 
1980-81 21609.0 21609.0 26099 .0 26099.0 
1981 -82 23331.0 22473.0 31258.0 29871.0 
1982-83 26758.0 24988.0 35003.0 32515.0 
1983 -84 ? 1418.0 27470.0 37794.0 32973 .0 
1984-85 37840.0 30663 .0 42085 .0 35985.0 
1985-86 39959.0 31653.0 47586.0 38157.0 
1986-87 44349.0 31437.0 55691.0 41534.0 
1987-88 51769.0 3230.08 59497.0 39669.0 
1988-89 64 162.0 35197.0 69008.0 42103.0 
1989-90 76563.0 39057.0 715 13.0 42214.0 
1990-91 9 1226.0 40203.0 86420.0 43668.0 
1991-92 118878.0 44903.0 106482.0 47609.0 
1992-93 134768 .0 46551.0 121876.0 49869.0 
1993-94 150369.0 47539 .0 130508.0 48009.0 
1994-95 173660.0 48468.0 155051.0 49739.0 

Source:Pakistan Economic Survey(Various issues),Ministry of Finance, Government of 

Pakistan. 
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TABLE 2 

PRIVATE AND PUBLIC SECTORS INVESTMENT AS PERCENTAGE OF TOTAL 
GROSS FIXED CAPITAL FORMATION AT CURRENT PRICES. 

~I n Eercent) 
Years Private Sector Public Sector Total ..................... __ ................... -._ ............. -... ................................................. -_ ......... -- ......... --.- ... -......................................... 

1971 -72 52.05 47.95 100.00 
1972-73 48 .73 51.27 100.00 
1973 -74 36. 18 53.82 100.00 
1974-75 32.11 67.89 100.00 
1975-76 32.30 67.70 100.00 
1976-77 33.08 66.92 100.00 
1977-78 33.61 66.39 100.00 
1978-79 34.02 65.98 100.00 
1979-80 36. 10 63.90 100.00 
1980-8 1 39.27 60.73 100.00 
1981-82 36.43 63.57 100.00 
1982-83 38.31 6 1.69 100.00 
1983-84 40.42 59.58 100.00 
1984-85 41.38 58.62 100.00 
1985-86 41.17 58 .83 100 .00 
1986-87 40.67 59.33 100.00 
1987-88 42.07 57.93 100.00 
1988-89 42. 14 57.86 100.00 
1989-90 46.81 53.19 100.00 
1990-9 1 47.41 52 .59 100.00 
1991 -92 48.08 51.92 100.00 
1992-93 47.01 52.98 100.00 

Source :Calculated from appendix table I 
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TABLE 3 
GROSS DOMESTIC INVESTMENT AND NATIONAL SAVINGS AS PERCENTAGE 

OF GNP (AT CURRENT PRICES ) 
(In percent)_ 

Years Gross Domestic National 
Investment Savings ._---- - -----

1971 -72 13.99 12.70 
1972-73 12.72 13.94 
1973-74 13.09 10. 13 
1974-75 16.22 8.32 
1975-76 18. 04 12.8 0 
1976-77 18.59 13.9 1 
1977-78 16. 72 14.68 
1978-79 16.65 13. 56 
1979-80 17. 17 14 .47 
1980-8 1 15.82 14.58 
1981-82 16.43 13 .51 
1982-83 15.73 16. 17 
1983-84 15 .39 14.35 
1984-85 15.45 11. 89 
1985-86 15.29 15.49 
1986-87 16.03 14.93 
1987-88 15.65 · 12.82 
1988-89 17. 04 12.35 
1989-90 16 .43 13.52 
1990-91 16.46 14 .48 
1991-92 17.89 12 .97 
1992-93 18 .32 13 .67 

Source : Calcu lated from Appendix Table 1 
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APPENDIX II 

Table 1 
2SLS Estimates of Investment, Saving and Output Growth. 

{1971-72 - 1994-95; N = 24~ 
Dependent IPr Qr Sr IGr 
variables 

--... _-- -- - -

Intercept -8 110.99 11582.7 7.89 1818 .60 
(-4.59) ( 1.49) (2.29) (0.94) 

Qr-J -0.064 0.772 
(-2.61)"· (10.56)· 

(UlW)r-/ - 14566. 1 75996.4 
(-2. 65)·· (2.1 2)·· 

7KS 0.074 
(4.53)· 

IGr 0.310 
(2.36)·· 

IPr-J 0.472 
(3 .73)" 

Qr 3. 16 
(3.44) • 

IPr 3.90 
(4.79)· 

IGr-J -0 .80 0.784 
(-1.27) ···· (9 .55)· 

RIR/ 0.192 
(1.80) ··· 

Sr-J 0.158 
(0 .66)···· 

GQ 332.49 
(1.58)···· 

FB 0.266 
(2 .5 3)·· 

R2 0.99 0.99 0.73 0.96 
Adj R2 0.99 0.99 0.68 0.9 5 
D.W 2. 06 1.89 1.47 2.05 
F-5'tat. 381.2 2292.63 13 .93 133.32 
Notes: Figures in parentheses below the coefficients refer to t - statistics. 
* The coefficients are stati stically significant at I-percent level. 
** The coefficients are statistically significant at 5-percent level. 
*** The coefficients are statistically signifi cant at 10-percent level. 
**** The coefficients are statist ically significant at 15 -percent level. 
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Table 2 
2SLS Estimates of Investment, Saving and Output Growth. 

{1971-n - 1994-95; N = 24} 
Dependent IPt Qt I.~'( IUt 
variables 

..... _- ... _-_._----- .... --.... ----_ ....................... _---_ .. _-_ .. _---_ .. -_ .... _- ........... _-_ .. ... ........ _-_ ............. _--...... -........ _-- ............................ __ ..... _ ... __ ..................... 

Intercept -8 110.99 - 15435 .58 8.132 
(-4 .59) (-2.78) (2.32) 

Qt-' -0.064 0.543 3.33 
(-2 .61)" (3 .94)" (3.34)· 

(UIW)t-' - 14566.1 
(-2.65f· 

TKS 0.074 0.287 
(453)· (3.19)" 

IGt 0.310 
(2.36)·· 

(UIW)t 48867.78 
(1.63)···· 

IPt-, 0.472 1.98 
(3 .73)· (3.39)· 

RlR, 0.20 
( 1.86)··· 

St-' 0.149 
(0.612f··· 

FE 

IUt_, 

GQ 

R 2 0.99 0.99 0.73 
Ad'R2 

.I 0.99 0.99 0.67 
D.W 2.06 1.78 1.53 
F-Stal. 381.52 2574.2 13.43 
Notes: Figures in parentheses below the coefficients refer to t - statistics. 

* The coefficients are statistically significant at I-percent level. 
* * The coefficients are statistically significant at 5-percent level. 
* * * The coefficients are statistically significant at 10-percent level. 
* * * * The coefficients are statistically significant at IS -percent level. 

1818.60 
(0.94) 

0.266 
(2.53f· 
0.784 
(9.55)· 
332.49 
{ 1.57(·· 

0.96 
0 .95 
2.05 
133.32 
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Table 3 
2SLS Estimates of Investment, Saving and Output Growth. 

{1971-n - 1994-95; N = 24~ 
Dependent QI lPI 5il lUI 
variables 

_ ...... .. __ .. --_ .. ---_._.-.------.------ -.---...... --.. -... ~.-.-----.-.. -- .. -.--.- ~.---- - .. . -- _ .... _ .... _------------_ ..... -......... _.- . -_. --.-.-._----_._------ _ .... _------_ ... --- - ---

Intercept - 15435 .58 -295 .02 8 .1 32 
(-2. 79) (-0.177) (2 .3 1 ) 

lPI_1 1.98 0 .442 
(3.38)· (2.62) ·· 

QI-I 0.543 -0.083 3.23 
(3 .94)· (-2 .48) •• (3 .34)· 

(UIW)I 48867.78 -95 16.85 
(1.63) ···· (- 1.33)···· 

lKSI 0.287 0.085 
(3.19) ' (3 .88)" 

(S-IG)IPl 0.092 
(3.34)' 

JURI 0.200 
(1.86) ··· 

,)'1-1 0. 149 
(0 .61)···· 

FE 

lGI_1 

GQ 

R2 0.99 0.98 0.73 
Adj R2 0.99 0.98 0.67 
D_W. 1.8 1.61 1.53 
F-Slat. 2574.2 220.15 13.43 
Notes: Figures in parentheses below the coefficients refer to t - statistics . 

* The coefficients are statistically significant at I -percent level. 
** The coefficients are statistically significant at 5-percent level. 
* * * The coefficients are statist ically significant at 10-percent level. 
**** The coefficients are statistically significant at I 5-percent level. 

1818.60 
(0 .94) 

0 .266 
(2.53)"· 
0.784 
(9.55) ' 
332.49 
{1.5 7r ·· 
0.96 
0.95 
2.05 
133.32 

.- ---_ ... _. 
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Table 4 
2SLS Estimates of Investment , Saving and Output Growth. 

(1971-72 - 1994-95; N = 24) 
Dependent 
variables .. __ .... _---_ ... __ ............ _- _._----_ ... __ ............. ----------_._-------_ .. -... _.-----_._---- ---_ .... _-.............. _-------_. __ ... __ .. _ .. __ ... _----_ .. ... _--_ .... _-_ .. __ ....... .. __ .. _-_ .. __ .. .... _ ........ __ .. -.. -.-

Intercept - 15435.58 -8 110.9 -2. 15 1818.60 
(-2. 78) (-4 .59) (-0.88) (0 .94 ) 

(SDIP)t.' 

GQ 

FH 

R2 
Ad) R2 
D.W 
I~S{a{. 

0.543 0.046 
(3 .94)' (-2.61( 
1.98 0.472 
(3.38) ' (3 .73)" 
48867.8 
(1.63)"· 
0.287 
(3 .20)' 

0.99 
0.99 
1.8 
25 75.2 

0.073 
(4.53) ' 
- 14566.1 
(-2.65)" 
0.310 
(2.36)'· 

0.99 
0.99 
2.06 
38 1. 52 

0.118 
(1.65) '" 
1.1 5 
(5.71/ 
0.247 
( 1.08)· .. • 

0.68 
0.62 
1.50 
10.93 

Notes : Figures in parentheses below the coefficients refer to t - statistics. 

* The coefficients are statistically significant at I-percent level. 
* * The coefficients are statistically significant at 5-percent level. 
*** The coefficients are statistically significant at 15-percent level. 

332.49 
(1.57/·· 
0.265 
(2 .53)·· 
0.784 
(9 .55)" 
0.96 
0.95 
2.05 
133.32 
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Dependent 
variables 

Table 5 
2S LS Estimates of Investment, Saving and Output G rowth. 

(1971-72 - 1994-95; N = 24) 
IP, Q, S, IG, 

75 

............ ..... __ ..... _------_ ... _-_ .... __ .. _--- --.... -.---~~----.. ----.---.----.--.------.---.--.----.---.-._--_._----.--. __ ... _-_._ ... _-_ ... _----_._--_ .. -_._.-.. __ ._-_.-... -.--_ .. -.----_ ....... . 

Intercept - 1488.19 -3 1S07.2 11.28 S794.29 
(-0.77) (-3.6S) (2.46) (3.SS) 

Q,- I 

(UIW), 

TKSr 

(..','-/G)/PI 

IP,_I 

IG, 

GQ 

SF 

Sr-I 

FE 

IGr_1 

Q, 

J?2 
Ad) R2 
D.W 
[<'-Slat. 

-0. 11 3 0.410 
(-2.69)" (3.12) ' 
- 190433.6 
(- 1.S4('· 

0 .111 
(3.62) ' 
O.IOS 
(3 .77) ' 
0.378 
(2.2S)'· 

0.98 
0.98 
1.6 
228.02 

0.280 
(3.2S )· 

2.61 
(4 . 16)' 
1.37 
(2. 0S)"" 

0.99 
0.99 
1.8 
2779.3 

0.738 
(2 .0S(· 
0.S41 
(4.04) • 

- 1.32 
(-3.67) ' 
0.61S 
(3.73)' 

0.76 
0.69 
2. 0 
11.41 

Notes: Figures in parentheses below the coefficients refer to t - statistics. 
* The coefficients are statistically significant at I-percent level. 
** The coefficients are statistically significant at 5-percent level. 
* * * The coefficients are statistically significant at 10-percent level. 
* ** * The coefficients are statistically significant at IS-percent level. 

0.11 2 
(1.20) ···· 

0 .S03 
(3.S7)" 
0.028 
(2 .63( 
0 .96 
0.96 
1. 9S 
166.2 
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