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SUMMARY 
 

 

 This study attempted to investigate the impact of macroeconomic 

instability on social progress of Pakistan over the period of 1980 to 2012.  

A comprehensive macroeconomic instability index is constructed by 

incorporating inflation rate, unemployment rate, trade deficit and budget 

deficit. Human well-being, under-five survival rate and income inequality have 

been used for measuring social progress in Pakistan. Stationarity of data is 

checked with the help of Augmented Dickey-Fuller (ADF), Phillips-Perron 

(PP) and Dickey-Fuller Generalized Least Squares (DF-GLS) unit root tests. 

Autoregressive Distributed Lag (ARDL) model has been used for examining 

the co-integration among the variables of the models and Vector Error-

Correction model is used for short run dynamics of the models. For 

investigating the causal relationship among the variables of the model Granger 

causality test has been applied. The empirical results of the study confirm the 

existence of co-integration between macroeconomic instability and social 

progress in Pakistan. In one hand, macroeconomic instability has negative and 

significant impact on human well-being and under-five survival rate both in 

long run and short run. On the other, it has positive and significant impact on 

income inequality in Pakistan. The results of the study show that 

macroeconomic instability has deep rooted impact on social progress and gross 

domestic product of Pakistan. In the presence of inflation, unemployed people 

have less resources for health, education and recreation. Moreover, in the 

presence of budget deficit and trade deficit, government has less resources for 

enhancing social progress for its masses. Hence, for achieving desired level of 

social progress and gross domestic product, Pakistan should make 

macroeconomic environment stable. 
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CHAPTER 1: 
 

INTRODUCTION 
 

 

“Distinctions must be kept in mind between quantity and quality 

of growth, between its costs and return, and between the short 

and the long run…Goals for ‘more’ growth should specify more 

growth of what, and for what”.  

Simon Kuznets, The New Republic (1962). 

 

Macroeconomic stability is very broader concept which covers not only 

the role of fiscal policy, monetary policy but also covers the role of real 

economy. The policymakers and economists are much interested in sustainable 

level of economic growth and much worried in downward economic growth. 

Macroeconomists (Barro, 1991, Baker, 1998, and Caballero, 2007) mention 

that the mix of internal and external balances is called macroeconomic 

stability. There are three main sources of macroeconomic instability in 

developing countries like Pakistan. First, big exogenous shocks which come 

from financial markets and terms of trade. Second, less developed nations 

experience domestic shocks due to intrinsic instability and self-inflicted policy 

faults (Kharroubi, 2006). Lucas (1988), Barro (1991) and Kraay and Ventura 

(2007) explain that the specialization of developing countries with traditional 

technologies and unskilled labor make the output of these countries more 

volatile. Raddatz (2007) finds that domestic shocks in developing nations are 

more forceful for creating macroeconomic instability as compared to external 

shocks. Third and the most important is that the underdeveloped nations have 

weak shock absorption capacity (De Ferranti and Ferreira, 2000). Stable 

economic growth is the central focus of all economies, so the study of these 

shocks is the main concern of macroeconomic policy makers. 

 

Society is very complicated organism and for its efficient working it has 

multiple subsystems and systems which work together for maintaining 

community development. The relationship of societal development and 

economic development has been explained in various economic theories 

(Ranis and Fei, 1961, Hirschman, 1981, Sen, 1983, Mansell et al., 1996 and 

Schumpeter and Backhaus, 2003). Economic development is multidimensional 

and very complex phenomenon that has very close link with all major social 

activities (Hayes and Edwards, 2008). So a single theory cannot 

comprehensively explain the activities, circumstances and stages of economic 

development. An estimated 10,000 years of human history shows that in the 

last 200 years the human achievements are extraordinary and last 50 years 
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were incredible. In these 200 years the social and economic productivity has 

been extended and now the global community is able to sustain 12 times larger 

population than in nineteenth century (Garreau, 2006). Despite all these 

achievements, the developing world is still full of many social problems such 

as low level of human well-being, low under five survival rate, rising income 

inequality and increasing terrorism etc.  

 

There is contradiction among the economists and policymakers about 

the relationship between macroeconomic stability and social progress. In one 

hand macroeconomic instability depresses the social progress through low 

economic growth (Lucas, 1988) but on the other hand, some social scientists 

are of the view that macroeconomic stability can be achieved on the cost of 

social progress (Sen, 1983). This cost is more than those benefits which are 

achieved through economic growth. Accordingly, social welfare costs of 

macroeconomic stability especially in developing nations are large enough. 

Fischer (1991) highlights that for achieving sustainable economic growth, the 

need for reasonable macroeconomic stability is necessary but in this process, 

social progress of the developing nations is depressed. Ramey and Ramey 

(1994) mention that output volatility has indirect negative effects for social 

welfare in developing countries.  

 

The conventional economists used two measures for human well-being, 

Gross Domestic Product (GDP) at macro level and per capita income at micro 

level. Nordhaus and Tobin (1972) consider net economic welfare as a criterion 

of human well-being which is based on aggregate consumption. The other 

most important criterions for measuring human well-being are the basic needs 

approach of International Labor Organization (ILO) (1976), Physical Quality 

of Life Index (PQLI) of Morris (1979) and Human Development Index (HDI) 

by United Nations Development Program (UNDP, 1990). UNDP (1990), 

Anand and Sen (1992) and Dasgupta (2001) mention that problem with 

traditional measures and Nordhaus and Tobin (1972) is that they do not tell 

real social conditions and distribution of income within household. Coleman 

and Rainwater (1978) and Rainwater (1990) point out that human well-being 

means participation ability of person in socio-economic activities. Sen (1992) 

mentions that human well-being or better living standard is not household 

consumption, well-being is related to ability to consume and capabilities to 

participate in societies. Simply, human well-being means better education, 

better health cares and reasonable amount of resources which can improve the 

quality of human being for achieving the desired level of economic 

development.  

 

Better quality of life should be the objectives of all sciences, following 

this objective Economists treat economics as science. Smith (1784) mentions 
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that no society can be happy and can flourish if greater part of its population is 

miserable and poor. Hartwell (1972) claims that the spirit of economics is to 

study poverty but historical review of economic thoughts shows how the 

nature of economic activities, changed over the time. Bigsten (1983), Atkinson 

(1997) and Ferran (1997) place income distribution at the center of their 

thoughts when they claim that political economy should determine the laws 

and rules of income distribution. Thus fairer income distribution is the prime 

objective of economics but this prime objective lost elsewhere as economic 

thoughts move forward. After Smith and Ricardo the literature before 1950’s 

shows that the objective of fair distribution of income is absent in economic 

theories and policies (Atkinson, 1997). 

 

The infant and under-five mortality rate is considered one of the most 

important indicator for development and social progress. Guillaumont (2009) 

mentions that under-five survival rate is the best indicator to overview the 

social progress of a country. Now vast body of literature is available which 

shows that high infant and under-five mortality rate is a sign of low social 

progress and this problem is mainly faced by developing countries of the 

world. Although this accomplishment is medical oriented but the conclusions 

of many studies show that there is strong relationship between macroeconomic 

environment and under-five mortality rate [Preston (1975), Shkolnikov et al., 

(1998), Cornia and Paniccia (2000), Gakusi et al., (2005)]. 

 

Macroeconomic instability always remains a challenge for developing 

nations like Pakistan for achieving social progress. In millennium development 

goals of 189 countries, United Nations have focused on many social indicators 

such as poverty reduction, enhancing the level of education, improving 

maternal health and reducing child mortality. Pakistan is also part of the 

millennium goals of United Nations but Pakistan is unable to achieve 

satisfactory level of social progress. Pakistan is still standing in the bottom 5 

percent in ranking of human well-being and income inequality. Moreover, 

under-five mortality rate is 86.5 per 1000 live birth which is highest in this 

region and at the same time macroeconomic situation of Pakistan is also 

instable (Economic Survey of Pakistan, 2012). Macroeconomic performance 

of Pakistan shows that the country is facing high inflation, high 

unemployment, instable economic growth and external as well as internal 

sector imbalances with high budget deficit. On the other hand, the social 

condition of Pakistan is also very miserable with increasing poverty, low level 

of living standard, high under-five death rate, environmental issues and 

increasing terrorism (Mahmood et al., 2008 and Mangla, 2011). The 

unsustainable macroeconomic situations with low social progress of Pakistan 

worried the policymakers and economists. But still there is space for 
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investigating the relationship of macroeconomic instability and social progress 

in case of Pakistan. 

 

This study will be the first effort which constructs a comprehensive 

macroeconomic instability index for Pakistan for understanding the true 

macroeconomic picture of the country which is hardly done in case of 

Pakistan. The recent literature hardly examines the impact of macroeconomic 

instability on social progress of Pakistan. This study uses human well-being, 

under-five survival rate and income inequality as measures of social progress 

in Pakistan. This study will be among pioneering studies which investigates 

the relationship of macroeconomic instability index and social progress in 

Pakistan. 

 

 

1.1 PROBLEM STATEMENT 

 

The aim of present study is to investigate the impact of macroeconomic 

instability on social progress in Pakistan. For this purpose, a comprehensive 

macroeconomic instability index has been constructed with the help of 

inflation rate, unemployment rate, budget deficit and trade deficit. Human 

well-being, under-five survival rate and income inequality are taken as proxies 

for social progress in Pakistan. 

 

 

1.2 OBJECTIVES OF THE STUDY 

 

 This study focuses on socio-economic tenure from 1980 to 2012, 

following objectives have been formulated;  

1. To construct the index of macroeconomic instability of Pakistan,  

2. To investigate the relationship of macroeconomic instability and 

social progress, 

3. To investigate Granger Causality relationship between 

macroeconomic instability and social progress in Pakistan,  

4. To examine the relationship between macroeconomic instability and 

gross domestic product in Pakistan. 
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1.3 HYPOTHESIS OF THE STUDY  

 

 Following the objectives of the study, we can develop following 

hypothesis and the null hypotheses of the study are presented as:  

H1:  Macroeconomic instability does not affect human well-being in 

Pakistan  

H2: Macroeconomic instability does not affect the under-five survival 

rate in Pakistan. 

H3: Macroeconomic instability does not affect the income inequality 

in Pakistan. 

H4: Macroeconomic instability does not affect the gross domestic 

product of Pakistan. 

 

 

1.4 SIGNIFICANCE/NOVELTY OF THE STUDY 

 

Macroeconomic stability always remains the central goal of developed 

and developing economies. The existing literature on macroeconomic 

instability in Pakistan does not cover the whole macroeconomic situation of 

Pakistan. Iqbal and Nawaz (2009) and Shahbaz (2013) use inflation as proxy 

for macroeconomic instability in Pakistan. Iqbal and Nawaz (2010) have used 

misery index as macroeconomic instability in Pakistan that is consisted on 

inflation rate and unemployment rate which may not represent the whole 

macroeconomic instability of Pakistan. This is the first study which will 

construct a comprehensive macroeconomic instability index in case of 

Pakistan that is hardly done in case of Pakistan.  

 

Ismihan (2003) constructs macroeconomic instability index for Turkey, 

he uses four indicators (inflation rate, external debt to GNP ratio, public deficit 

to GNP, exchange rate) for the construction of index. But he does not mention 

the approach for the selection of variables for macroeconomic instability 

index. For the better understanding of macroeconomic instability this study 

will use early warning system for the selection of macroeconomic variables. 

This study will have strong and valid reasons for the selection of variables as 

compare to Ismihan (2003).  

 

Cardenas and Urrutia (1995) investigate the relationship of 

macroeconomic instability and social progress. They used inflation for 

macroeconomic instability and human development index (HDI) of United 

Nations Development Programme (UNDP) as proxy of social progress. While 
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this study will not restrict on inflation, rather it incorporates Inflation rate (Inf), 

unemployment rate (Un), trade deficit (TB) and budget deficit (BDef) for 

formulating a comprehensive index for macroeconomic instability in case of 

Pakistan, such index has not been formulated yet. On the other hand, for 

measuring social progress Human Well-Being ( HWB ), Under-Five Survival 

Rate (UFSR) and income inequality (GINI) are used. This type of exercise is 

hardly done in case of Pakistan, therefore this study will contribute towards 

respective literature. 

 

 

1.5 ORGANIZATION OF THE STUDY 

 

Introduction of the study has been presented in first chapter. The review 

of literature will be presented in second chapter. The third chapter presents 

historical overview of macroeconomic environment and social conditions in 

Pakistan. Theoretical background and econometric methodology will be 

presented in fourth chapter. Fifth chapter presents the empirical results and 

discussions, while chapter six is comprised of conclusions and policy 

implications. 
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CHAPTER 2: 
 

LITERATURE REVIEW 
 

 

This study is going to investigate the impact of macroeconomic 

instability on social progress of Pakistan. For reviewing the macroeconomic 

situation a comprehensive macroeconomic instability index is constructed in 

case of Pakistan. Human well-being, under-five survival rate and income 

inequality have been used for measuring social progress in Pakistan. In this 

chapter comprehensive and detailed literature review is arranged as per 

empirical models of the study.  

 

 

2.1 LITERATURE REVIEW OF HUMAN WELL-BEING MODEL 

 

Now-a-days, there is vast body of literature available which describes 

different methods, determinants and consequences of human well-being. Some 

of the most relevant studies are presented here: Traditionally, the concept of 

human well-being is based on utility and feeling well (pleasure) (Gasper, 

2004). Sen (1982) presents capabilities approach and mentions that human 

well-being is a multidimensional phenomenon. Grisez et al., (1987) present 

basic human values approach for measuring human well-being. UNDP (1990) 

presents HDI as a measure of human well-being, Doyal and Gough (1993) 

mention that availability of autonomy of agency and physical health is called 

human well-being. There are some other measures of human well-being such 

as Ramsay’s (1992) psychological needs approach, Schwartz’s (1994) human 

values approach, Cummins’s (1996) subjective well-being approach, 

Nussbaum’s (2000) central human capabilities approach. Travers and 

Richardson (1997) and Gasper (2002) mention that the concept of human well-

being is an evaluation of those things which are necessary for human life or 

human being. Alkire (2002) explains different dimensions of human well-

being, such as knowledge, health, wealth, freedom, affiliation, friendship, 

bodily integrity, leisure, economic security, affection, and self-expression. He 

further explains that these needs are not human well-being, these are the 

preconditions of human well-being. 

 

Macroeconomic instability has very deep rooted impact on human well-

being. Petri (1993) gives theoretical roots how macroeconomic instability puts 

negative impact on human welfare. Macroeconomic stability is necessary for 

achieving desired human well-being, as increasing inflation and budget deficit 

reduce the health and education expenditures by household and government. In 
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this way instable exchange rate, trade imbalance and foreign debt also put 

negative impact on human well-being. World Bank (1993), Edwards (1995), 

Dollar and Kraay (2002) mention that low inflation encourages savings and 

investment, stable exchange rate increases exports and promotes openness, 

debt overhang increase risks for investors and prudent fiscal policies 

encourage investment that impede efforts of human well-being. So there is 

strong theoretical and historical link between macroeconomic instability and 

human well-being. UNDP (1990) also highlights the determinants which can 

improve the income and access to basic necessities for the people. Steptoe and 

Wardle (2001) mention that macroeconomic environment has strong link with 

lifestyle, emotions and health behavior of a society. Macroeconomic stability 

and income distribution are the critical factors for improving human well-

being and these are the main hurdles for a decent living standard (Dollar and 

Kraay, 2007). 

 

Coleman (1988) describes that parents education decide labor force 

patterns and habits of nation. He claims that health is an important part of 

human well-being and macroeconomic situation affects the age structure, 

social status, social ties, life style and level of inter-personal support of a 

nation. 

 

Napholz (1994) points out that macroeconomic behavior has strong link 

with lifestyle, emotions and health behavior. Alexandre and French (2001) 

mention that unemployment in specific period puts negative impact on human 

psychological well-being and it further decreases the chances and maintaining 

employment. Moreover, human well-being is an achievement in age and 

education that is affected by some other socio-economic factors. (Marshall et 

al., 1996, Stedman, 1996, Ryff and Heidrich, 1997 and Keyes, 1998). Diener 

(1998) investigates the determinants of human psychological well-being. He 

found that inherited temperament, sense of agency, life tasks, health cares, 

educational environment and self-esteem determined human psychological 

well-being. 

 

Clark and Oswald (1994), Krugman (1994), Oswald (1997) and Di Tella 

and MacCulloch (2006) mention that the standard macroeconomic variables 

have negative impact on social welfare. Inflation decreases the purchasing 

power of the people and people are unable to get necessities. On the other 

hand, unemployment becomes the cause of depression, low self-respect, low 

social status and anxiety. Both inflation and unemployment have negative 

relationship with education and health cares. Frey and Stutzer ( 2000) 

investigate the relationship between misery index and welfare. They found that 

economic misery put negative impact on social welfare.  
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UNDP (2000) manifests that human rights play an important role in 

determining the human well-being, because human rights enhance capabilities 

of individual and society. Moreover, human rights enable individual and 

society to design their social structure for maintaining freedom and enhancing 

capabilities. Rodrik (2000) describes that social infrastructure, social conflict 

and macroeconomic stability have deeper impact on human well-being in case 

of developing countries. He mentions that macroeconomic stability impacts 

economic growth which further decides the level of human well-being.  

 

Hanson and Woodruff (2003) investigate the relationship between 

remittances and social sector development in case of Mexico by using Census 

Population and Housing data. The results of this study show that remittances 

increase the education, health and resources for the poor. Thus, we can say 

remittances play an important role in determining human well-being. Wolfers 

(2003) analyzes the relationship of well-being with inflation and 

unemployment for 16 European countries by using micro and macro level data. 

The results of the study show that unemployment and inflation reduce human 

well-being. 

 

Lopez (2005) investigates the impact of remittances on education and 

health in case of Mexico over the period of 1971-2000. The results of this 

study show that remittances increase school attendance and child mortality in 

Mexico over the selected period of time. UNDP (2005) advocates that 

education is considered an important part of human well-being and investment 

in technology enhances the productivity for achieving human well-being. 

Moreover, technical advancement increases the health facilities, nutrition and 

employment opportunities. This also highlights that macroeconomic situation 

has greater impact on human well-being.  

 

Acosta (2007) examines the impact of remittances on health, education 

and poverty in case of 11 Latin American countries by using household 

surveys. The results of the study show that remittances have greater impact on 

the well-being of the remittances receiving households, as remittances have 

positive and significant relationship with education, health and poverty 

reduction. Lu and Treiman (2007) examine the impact of remittances on Black 

community children, a community in South Africa by using panel data from 

2002 and 2003 South African Labor Force Survey and cross-sectional data 

from the 1993-1994 Integrated Household Survey. The results show that 

remittances increase spending on education and decrease child labor. 

Moreover, results also show that remittances have positive and significant 

impact on overall well-being of the black community in South Africa. 
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Mukherjee and Banerjee (2010) analyze the impact of education and 

health on human attainment for 15 states of India by using household 

integrated survey. The estimated results explain that education and health have 

positive impact on human attainment. This confirms that education and health 

are main input of human well-being.  

 

 

2.2 LITERATURE REVIEW OF UNDER-FIVE  

SURVIVAL RATE MODEL 

 

There are micro and macro level studies available in previous literature 

which investigate the relationship between different mortality rates and 

economic conditions. Some of very important and most relevant studies are 

presented here: Subbarao and Raney (1995) study the relationship of female 

education, family planning program on fertility and mortality. The results of 

this study show that health programs and family planning programs reduce the 

rate of mortality and fertility in sample countries. They mention that the results 

should be more strengthened with using female education as an independent 

variable, because educated women preferred low fertility and high health 

cares. Naturally, for investigating the impact of macroeconomic instabilities on 

under-five mortality rate, it depends upon the way macroeconomic instability’s 

behavior for social progress. On one hand, macroeconomic instability 

increases under-five mortality rate by decreasing economic growth of the 

country. On the other hand, inflation and unemployment has direct positive 

relationship with under-five mortality (Cleland, 2001). 

 

The impact of macroeconomic environment on infant and under-five 

mortality rate needs precise identification of those channels which are used by 

macroeconomic environment for behaving for infant and under-five morality. 

There are four channels through which macroeconomic environment of 

country affects infant and under-five mortality. First, there is positive and 

direct relationship between per capita income and child survival. Anand and 

Revallion (1993) mention the developed countries have more resources for 

investment in health sector and this improved health sector has more 

opportunities for protecting child. Second, there is direct and positive 

relationship between economic growth and provision of better social services. 

Economic growth work as driving force behind economic development as 

economy grows urbanization and industrialization improve the living standard 

through easy access to medical cares and nutritional food which decrease the 

infant and under-five mortality. Mosley and Chen (1984) explain that 

economic growth enhance provision of some basic social services such as 

health cares, sanitation, clean drinking water and epidemiological protection 

which further lower the mortality and rise the life expectancy. Third, economic 
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growth reduces the poverty level, in this way basic necessities of life like food, 

health cares and education are easily accessible to general public. So, stable 

macroeconomic environment reduces infant and under-five mortality with the 

help of proper and improved provision of social services.  

 

Baird et al., (2011) conclude that income instability has direct impact on 

consumption pattern of households, as in high instable economy when 

households have less amount of money for private consumption then they 

spent less on nutritional foods, infant health inputs and health cares of child 

when it becomes ill. Forth, maternal education and female labor force 

participation also reduce the infant and under-five mortality. Hojman (1994) 

argues that on one side maternal education puts direct negative impact on 

mortality as educated female are more concerned about the health cares and 

nutritional foods. On other side female labor force participation and working 

female can easily understand the time value between labor force participation 

and child rearing and caring. So they decide to make gap between children and 

reduced fertility make couple give more attention on child cares in this way 

mortality comes down. 

 

Pritchett and Summers (1996) investigate the relationship of 

macroeconomic performance and child death in case of developing countries 

in 1990s. They used income for macroeconomic performance and control the 

effect of other instrumental variables so that reverse causation might not occur 

in cross country data. The results of the study highlighted that income had 

negative relationship with child mortality in case of developing countries, as 

increase in income leads to better health facilities for improving child survival. 

The results explain that 1 percent increase in income reduced mortality 1 death 

out of 1000 in case of sample developing countries. 

 

Pandey et al., (1998) highlight the socio-economic conditions impacting 

child morality in case of India on the base of survival analysis. The results of 

the study show that illiterate mothers, low sanitation facilities, birth in rural 

areas and low media information tend to increase the mortality in case of India. 

But they conclude that by including some other demographic variable the 

impact of the above variables becomes low.  

 

Bengtsson (1999) examines the hypothesis that macroeconomic 

fluctuations have an impact on child mortality and different occupational 

groups have different infant mortality rate. For this purpose he used the long 

run macroeconomic time series data combine with micro data on individual 

level. The results of the study show that there is no strong relationship with 

macroeconomic fluctuations, different occupational groups and child 

mortality. The results of the study confirm that infants are less vulnerable to 
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insecurity and economic fluctuations. But on the other side, infant mortality is 

strongly influenced by maternal age at birth, breast feed, sex and their birth 

order. 

 

Agha (2000) examines the socio-economic determinants of infant 

mortality at micro level in case of Pakistan by using household level data. The 

results of the his study show that poverty at household level has positive 

relationship with infant mortality, as poor household has less expenditures on 

food which significantly impact the child survival. On the other hand, the 

results show that parent education, interval between child birth and the age of 

mother at child birth have negative and significant relationship with child 

mortality in case of Pakistan. Ezra and Kiros (2000) conducted a primary study 

about the child mortality in Ethiopia in the period of food crisis. The results of 

the study show that child mortality is on highest in the period of drought and 

famine but in normal times it is not very high. So hunger and lack of food 

increase the child mortality. 

 

Ali (2001) investigates that the number of uneducated women is larger 

in rural areas than that of urban areas in Pakistan, and there is inverse 

relationship between women education and child survival rate. The results of 

his study show child mortality decrease because of women education, the 

impact of women education have strong and positive relationship with child 

survival rate in urban than rural areas in Pakistan. Ezra and Gurum (2002) 

investigate the condition of child mortality in case of Southern Ethiopic by 

using the data of community and family survey. The study shows that 

breastfed and birth interval decrease the death of child and the most of 

registered death are occurred because of low breastfed and low birth interval.  

 

Grigoriou and Guillaumont (2003) point out that under-five child 

mortality is a very sensitive indicator of social situation of a country. The rise 

of under-five mortality is because of shortfall of income but it will not be same 

decrease as income increase. He has presented the best functional form for 

understanding the relationship of under-five mortality rate and income 

variation for large sample of countries. The results of his study show that 

macroeconomic instability has negative and significant relationship with 

under-five child mortality rate in case of developing countries. 

 

While working for the World Bank, Charmabragwala et al., (2004) have 

investigated the determinants of child health on the basis of household data by 

using meta-analysis. The results of the study show that income has significant 

and negative impact on child mortality and on the other hand parent education, 

birth interval and mother education has negative and significant relationship 

with child mortality. Dehejia and Lleras-Muney (2004) examine the impact of 
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unemployment on child health with the help of parental behavior and parental 

characteristics. The findings of the study show high unemployment reduce the 

overall births in the society which further lower the infant and general child 

mortality. The parental characteristics (age of the mother, education of the 

mother) and parental behavior (breast feed) have negative and significant 

relationship with child mortality. 

 

Paxson and Schady (2005) examine the relationship of infant mortality 

and macroeconomic shocks in case of Peru by using Demographic and Health 

Survey data. They use Gross Domestic Product (GDP) as an indicator of 

macroeconomic situation. The results of the study indicate that in the period of 

recession child mortality is increased in Peru, because both public and private 

expenditures come down in recession. The study concludes that 

macroeconomic fluctuations have positive and significant relationship with 

infant mortality in case of Peru. 

 

Galiani et al., (2006) investigate the relationship of child mortality and 

privatization of water service in case of Argentina by using matching 

estimation on the basis of micro level data. The matching estimator is used for 

finding the effect of a programme intervention when other things remaining 

constant. The results of the study show that child mortality is decreased in 

those areas where water facilities are privatized. Van den Berg et al., (2006) 

examine the historical trends in marriages, births and death in case of 

Netherlands for the period of 1815 to 2000. The results of the study indicate 

that birth in recession most likely to increase the mortality in the coming years. 

The results of the study highlight that in Dutch society different occupational 

groups have different child mortality rates and society is showing inequality 

between rich and poor for attaining economic needs. Arulampalam and 

Bhalotra (2006) examine causal effect of infant mortality in case of India by 

using micro level data. The results of their study show that there is weak 

scarring effect in those states in India which have strong socio-economic 

structure and less birth interval has positive relationship with infant mortality. 

 

Bhalotra (2007) examines the relationship of child mortality and 

macroeconomic shocks in case of different states of India by using 

demographic data based on cohorts. The overall results of the study conclude 

that macroeconomic shocks have positive relationship with child mortality at 

country level. On the other hand, states, level results show that income 

inequality and political conditions among the states have positive and 

significant relationship with child mortality. The results highlight that positive 

growth in agriculture sector becomes one the big cause of reduction in child 

mortality in rural areas of different states. Mutinga (2007) investigates the 

socio-economic determinants of mortality in case of Kenya by the data of 
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Demographic and Health survey. The results of this study show that education 

of mother, sanitation facilities, safe drinking water, better nutrition, housing 

condition and better education have put negative impact on child mortality. 

But the households with less amount of these facilities have low child survival 

rate in case of Kenya.  

 

To check these impacts Schady and Smith (2009) examine the 

relationship of macroeconomic shocks and infant mortality in case of middle 

income nations by using Demographic and Health Survey of 17 middle income 

nations. The results highlight that if the households have less access to credit 

then they are bound to spend less amount on health that results in high infant 

mortality. On the other hand, female time value decrease morality as working 

female less likes more fertility. The results of the study reveal that aggregate 

negative economic shocks have positive relationship with child morality in 

case of middle income nations. 

 

Aguero and Valdivia (2010) investigate the interdependence of income 

and child mortality in case of Peru. The results of the study show 1 percent 

decrease in income increase the infant mortality between 0.30 to 0.39 percent 

in case of Peru. The child mortality is positively and significant related to 

macroeconomic shocks and recession times in Peru. 

 

Baird et al., (2011) examine the relationship of infant survival and 

macroeconomic shocks in case of middle and low income nations by using 

Demographic household data with GDP per capita. The results show that there 

is negative and significant relationship between infant mortality and negative 

shocks in per capita GDP. In case of developing nations when negative shock 

of per capita GDP is occurred, infant mortality is increased but infant girls are 

most likely to die. Dribe et al., (2011) examine the relationship of agriculture 

output and infant mortality in case of Sweden for the period of pre-

industrialization. The result shows that there is negative and significant 

relationship between grains output and child morality and this relationship has 

contemporaneous and lag impacts. The results point out that 10 percent 

decrease in grains output increase 1.1 percent in child mortality in the same 

year and 1.8 percent in the following year. 

 

 

2.3 LITERATURE REVIEW OF INCOME INEQUALITY MODEL 

 

Historically, the basic objective of development economics is to 

improve standard of living by reducing poverty. In last few years, the 

economists are much worried about rising income inequality and income gap 

within and among nations. Some of the most prominent and important studies 
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are presented here as review of literature. Gibrat (1931) gives empirical and 

theoretical framework for income distribution. This model supposes that 

individual income is subject to random proportionate changes. Kalecki (1945) 

modifies the Gibrat (1931) original model and claims negative shocks in 

income worsen the level of income inequality. He mentions rising level of 

income inequality put pressure on low income community rather than high 

income community. Rutherford (1955) expanded Gibrat (1931) model by 

introducing birth and death considerations. He concludes that income 

inequality has greater impact on birth and death rate. There is negative 

relationship between income and longevity of life, on the other hand death and 

birth rates have positive relationship with income inequality.  

 

How macroeconomic environment impacts income distribution or 

income inequality, is remained critical topic of discussion among the 

economists and policy makers since the days of Kuznets. But after millennium 

developments goals of United Nations reducing income discrepancies and 

macroeconomic instability are main objectives of United Nations member’s 

countries. Macroeconomic instability is not only a natural policy target of 

governments, but it can also be viewed as an important factor affecting income 

distribution. Moreover, there are number of normative and positive questions 

are associated with the relationship of macroeconomic instability and income 

distribution. So uncovering the direction of this relationship gives much 

understanding to policy makers for targeted policy issues. Demery and 

Addison (1987) mention that rising inflation, deficit in balance of payment and 

budget deficits create distributional issues. Due to political pressure the rising 

government spending arise domestic demand which has no concerns with 

employment and real output. Hence the ultimate impact of macroeconomic 

instability may arise the distributional issues among different households and 

sectors. Lewis (1954) points out that rising overall national income may 

increase income inequality because that boom has minimal impact on overall 

employment and other socio-economic structure in the economy. 

 

Atkinson (1970) establishes a theoretical background for social welfare 

function by using Lorenz Curve. Kakwani (1977) extents the model of 

Atkinson (1970) and finds the relationship between income distribution and 

economic variables. He calls his model generalized Lorenz curves.  

 

Jeetun (1978) examines the trends in economic growth and income 

inequality in Pakistan in rural and urban areas from 1963-64 to 1971-72. He 

employs coefficient of variation, Kuznets measures and GINI coefficient for 

measuring tendencies of income inequalities. The estimated results of the 

study show income inequality by all measures deteriorate in selected time 

period. He concludes that the fruits of agricultural development and high 
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output concentrated into few hands of urban aristocratic which widely disturb 

income distribution in Pakistan. 

 

Chaudhry (1982) has investigated the impact of Green Revolution on 

income inequality in rural sector of Pakistan. On the basis of empirical results 

he concludes that it is the Green Revolution which reduces income inequality 

between large farms and small farms and between farms and non-farms rural 

population. He recommends the necessity of Green Revolution in developing 

countries like Pakistan.  

 

Knight and Sabot (1983) mention that human capital and income 

inequality has very complex relationship in case of dual economy. It is the 

wage compression which decides investment in human capital. The upward 

rising wages reduce the risk on education as educated workers have high rate 

of expected return which lower income inequality. On the basis of estimated 

results they conclude that there is negative relationship between education and 

income inequality. 

 

Afridi et al., (1984) analyze the relationship between inflation and 

income inequality in case of Pakistan. They evaluate the gap between the rich 

and the poor over time. The results of the study show that inflation has very 

influential role in the existing income inequality in Pakistan. They conclude 

that inflation puts negative impact on purchasing power of poor and poor class 

suffer from inflation but case in opposite for rich. 

 

Kruijk and Leewan (1985) examine the incidences of income inequality 

and poverty for Pakistan with the help of decomposition techniques during 

1970s. In this study standard deviation, coefficient of variation and GINI 

coefficient are used for measuring income inequality in Pakistan. The results 

of the study show that income inequality is increased in both rural and urban 

sector in Pakistan during the sample period. They conclude that remittance has 

negative and significant impact for reducing inside and outside household 

income inequality in Pakistan.  

 

Collier et al., (1986) study the determinants of income inequality in case 

of Tanzania based on household and village survey of 1980. This survey 

covers 600 household form 120 villages of different region of Tanzania. 

Inequality is analyzed on the base of returns of those activities whom non-poor 

and poor are adopted for living. The results of the study explain that 

government incentives to farmers, education, land reforms and health services 

reduce inequality among and within communities in Tanzania. 
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Ewijk (1991) develops a post-Keynesian model of economic growth. He 

assumes that for getting maximum level of national output needs a dynamic 

process of demand and supply. He mentions that capitalists are actual 

borrowers, so interest income including government bonds are increased as 

workers get some part of profits. He concludes if the interest rate is higher than 

the share of worker will be less which disturb the income distribution at 

national level.  

 

Barro and Lee (1993) investigate the relationship between school 

enrollment and income inequality for more than 100 countries based on five 

year interval from 1960. The findings of the study show higher school 

enrolment increase female labor force participation rate and reduces 

population growth rate. They found increased schooling and income 

distribution have positive relationship for selected sample countries. Valentine 

(1993) claims that income inequality increases as the assets of rich population 

increase faster than poor population assets. The findings of the study explain, it 

is the financial liberalization and privatization which increase concentration of 

resources in few hands that worsen income inequality. These findings 

strengthen the arguments of Nurkse (1953) that the poor remain poor because 

they are poor.  

 

Kemal (1994) analyses the experience of structural adjustment program 

and its impact on income inequality and efficiency in Pakistan. The empirical 

results of the study show that the structural adjustment causes slow down 

growth of employment and leads to an increasing trend in income inequality in 

Pakistan. The rural areas income inequality increased more than urban areas 

because reduced subsidies put negative impact on rural investors and 

employment. They get the conclusions that structural adjustment program 

increases efficiency but it has negative impact on income inequality and 

employment in Pakistan.  

 

Alderson and Nielsen (1995) investigate the determinants of income 

inequality in case of developing countries. They mention that rising population 

is one of the main causes of rising income inequality in developing countries. 

If these countries increase labor force participation in agriculture sector the 

level of income inequality comes down. Sahn and Stifle (2003) find the impact 

of urbanization on income inequality in case of African countries used by 

Alderson and Nielsen (1995). They find that living standard in rural areas lag 

behind moreover, income inequality worsen living standard in rural areas as 

compare to urban areas.  

 

Reardon and Taylor (1996) investigate the relationship of agroclimatic 

shocks on income inequality and poverty in Burkina Faso by using household 
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farm data of three agroecological zones. They review the Foster-Greer-

Thorbecke poverty index and Gini co-efficient after and before the drought 

season. Their findings show that the poor has less opportunities for outside 

farm jobs and their income is greatly affected by the ups and downs of 

weather. The empirical results show that income inequality and poverty are on 

their higher level in droughts and vice versa. 

 

Ravallion (1997) tests the hypothesis of income inequality increases, the 

reduction of poverty rate is less responsive to economic growth and reaches 

zero at high inequality. Two household surveys of 23 developing and 

developed countries are used for empirical analysis. The results of the study 

show that initial inequality depends upon level of poverty, 1 percent increase 

in income reduces poverty by 4.3 percent in case of developed countries and 

0.6 percent in case of developing countries. He concludes that for reducing 

income inequality, a fast reduction in poverty is necessary especially in case of 

developing countries. 

 

Adger (1999) analyzes income inequality for the coastal districts of 

Vietnam using a primary survey in 1995 and 1996. The study examines the 

causal relationship between poverty and income inequality. The results of the 

study show that wage level and remittances play important role in present 

inequality in these districts. The results explain wage level and remittances 

have negative relationship with income inequality. He concludes that 

concentration of wealth is increasing income inequality and empirics reveal in 

these districts concentration of income is very high. 

 

Gregorio and Lee (2002) investigate the relationship between education 

and income distribution for a panel of countries over the period 1960 to 1990. 

The results of the study explain that higher educational attainment play a 

significant role in fair income distribution. The results confirm that there is 

inverted U-shaped relationship between education and income inequality. 

They have suggested that government social spending play an important role 

in equal income distribution. 

 

Okidi et al., (2003) study income inequality in case of Uganda for rural 

sector by using household surveys. The results explain that inequality in 

agriculture sector decreases from 1992 to 2000 because of remittances and 

education, the change in income in agriculture sector directly change the 

ownership of land. The conclusions strengthen the arguments of Adams Jr 

(1995) that income from nonagricultural sectors plays a key role in decreasing 

income inequality in rural areas. 
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Bourguignon (2004) investigates the changes in income distribution in 

case of Mexico by using simulation equations. The results of the study show 

that 3 percent growth in per capita income over the 10 year reduce poverty rate 

by 7 percent. But when there is income inequality reduction of ultimate 

objective then poverty is reduced more than twice in case of Mexico. 

Ravallion (2004) explains two main factors for poverty reduction at given rates 

of growth. First higher level of initial inequality gives fewer benefits to poor 

population because of poor infrastructure and social services. Second, 

distribution of income become better with rising development because of tax 

reforms, demographic changes, trade regimes changes and welfare policy 

reforms. Moreover, if the economic growth is favorable to rural sector this will 

reduce poverty at national level. 

 

Karray (2005) discuss the three ingredients of poverty changes, average 

income growth, responsiveness of poverty to growth and changes in income 

distribution with the help of cross country data. The results of the study reveal 

that 1 percent increase in average income growth reduces poverty rate by 70 

percent in short run and 90 percent in long run. The responsiveness of poverty 

to income is minimal as compare to average income growth. He concludes that 

both average income growth and responsiveness of poverty to growth are 

necessary for fair distribution of income.  

 

Hammond and Thompson (2006) use region of labor market in US for 

investigating the determinants of income inequality between metropolitan and 

non-metropolitan areas. The results of this study show that education and 

retain attract the residents of non-metropolitan to move to metropolitan areas 

and this increases inequality between these areas. Moreover they mention that 

social infrastructure and employment opportunities at no-metropolitan areas 

decrease income inequality in US. Gao and Cao (2006) study the income 

inequality between rural urban China by using Holt-Winter non-seasonal 

exponential smoothing model. They conclude that income inequality between 

rural and urban areas is due to slow income growth in rural areas. Sicular et al., 

(2006) investigate the factors responsible for income gap between rural-urban 

China by using household surveys data of 1995 and 2002. For investigating the 

income inequality of various population groups in rural-urban China they use 

Oaxaca-Blinder method of Decomposition. The results of their study describe 

that level of education is one of the main factors which is responsible for rural-

urban household’s income gap in case of China.  

 

Awan (2007) studies the main factors responsible for income inequality 

in case of Pakistan by using integrated household survey. He concludes that 

education level has significant impact on income inequality in case of 

Pakistan. He further explains that the starting point of educated and 
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uneducated is same but as experiences of educated person increase, the level of 

inequality is also increases. Smith (2007) analyzes the determinants of income 

distribution in case of Soviet Union by using household and demographic 

surveys. The empirical results of this study show that human capital is 

determined by the national and regional income distribution in case of Soviet 

Union. He found that a well-educated married middle aged man has good 

health and high income as compare to primary educated earner of same age. 

The results show income gap is huge between occupational employed man and 

self-employed man and he found self-employed persons were better in case of 

Soviet Union. The Center for Rural Pennsylvania (2007) found statistically 

significant differences between rural and urban middle-income households 

demographically, economically, and educationally. 

 

Afonso et al., (2008) have found that public spending for redistribution 

and level of education plays significant role in fair distribution. They conclude 

that it is the efficiency of public spending which is more influential for income 

distribution. Li and Xu (2008) analyze the income disparities within the 

provinces and among the provinces in case of China over the period of 1978 to 

2005. The results of their study show that within provinces income disparity is 

70 percent more than regional income disparity in case of China. They 

conclude that the process of urbanization and rural-urban labor migration is 

reducing the income disparities among the process although it has miner 

impact in case of regional disparity. 

 

Aikaeli (2010) investigate the income disparities in case of Tanzania by 

using household survey data of 2005. The results of the study show education 

of rural household play important role in reducing income disparity between 

rural and urban population. Moreover, he concludes that globalization is 

playing significant role in reducing income inequality at national level in case 

of Tanzania. Leyaro and Morrissey (2010) investigate the relationship among 

characteristic of household like size of household, location of household, 

employment, age and education by using household budget survey data of 

1991/92, 2000/01 and 2007 in case of Tanzania. The results of the study show 

that level of skill in rural and urban sector are becoming major cause of 

inequality in Tanzania. 

 

Orewan and Iyanbe (2010) study factors responsible for low income and 

food calories for rural-urban Nigeria with the help of cross sectional survey by 

using Ordinary Least Squares (OLS). They conclude that age, education level, 

household size and sex have significant impact on income inequality between 

urban and rural Nigeria. Farooq (2010) investigates the impact of education 

inequality in Pakistan by using 2004/05 PSLM survey data. The results of this 

study show gender income inequality is becoming one of the main cause of 
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overall income inequality. Moreover the results show income inequality is less 

in rural areas as compare to urban areas and education has favorable impact on 

income distribution in case of Pakistan.  

 

Singh (2011) study the alternative economic perspectives on the 

sustainability implications of uneven development in the global capitalist 

economy. The study claims that intra-generational inequality is linked in a 

complex and contradictory ways with inter-generational inequality. Asad and 

Ahmad (2011) analyze the relation between economic growth and 

consumption inequality in case of Pakistan by using HIES. They used different 

measures of inequality including Theil index, Declies Dispersion Ratio, 

Atkinsion, Mean log deviation, Gini-coefficient and Coefficient of variation 

for consumption inequality for Pakistan. The results of their study reveal that 

poorest 20 percent and 60 percent middle income population consumption is 

attached with 20 percent richest population, as the richest 20 percent increase 

consumption, the level of income inequality comes down in case of Pakistan. 

 

Cheema (2012) investigates the relationship among poverty, income 

inequality and economic growth in case of Pakistan by using eight household 

income and expenditure surveys between 1992-93 and 2007-08. The estimated 

results of the study show that economic growth and income inequality have 

played a significant role in reducing poverty in Pakistan. But the absolute 

magnitude of net growth on poverty is smaller than gross growth and some 

effects of growth on poverty offset by rising income inequality. He suggests 

that for reducing poverty in Pakistan, the government should focus on growth 

by keep in view better situations for income inequality.  

 

 

2.4 LITERATURE REVIEW OF GROSS DOMESTIC PRODUCT 

MODEL  

 

Following the mid of the 20th century, the empirics of economic growth 

got especial attention by data collection agencies and policy makers. The main 

reason is that most of the researchers and policy makers have much concern to 

study the determinants of economic growth at national and international levels. 

The most studied determinants of economic growth in literature are factor 

productivity, financial development, domestic investment, foreign direct 

investment, savings, literacy rate and inflation rate. Some of the main and 

relevant studies are given below: While discussing the determinants of 

economic growth Mundell (1963) and Tobin (1965) mention that it is high 

inflation which increases the cost of holding capital. High inflation reduces 

investment and capital accumulation which further gifted low economic 

growth. Moreover, rising inflation work as helping hand for inflation tax and 
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reduces incentive to work. Hence low incentives to work rise unemployment 

and process not only reduces national output but also lower economic growth 

rate. Goldsmith (1969), Shaw (1973) and McKinnon (1973) study the 

determinants of economic growth. 

 

Fischer (1991) gives theoretical framework how economic growth reacts 

to changing pattern of macroeconomic policies. He concludes that for getting 

sustainable economic growth for a longer period macroeconomic stability is 

necessary. Moreover, government is interested in social and physical 

infrastructure which decide the pattern of economic growth.  

 

Dornbusch and Edwards (1990) and Onis (1997) conclude that the 

situation of macroeconomic instability is occurred in developing countries 

because of bad fiscal and monetary management followed by structural 

features like inequality of income distribution. The results of both studies show 

that there is negative relationship between macroeconomic instability and 

economic growth. The results of the cross-country study of Easterly and Kraay 

(2000) show that macroeconomic stability and economic growth is positively 

related to each other. The results of their study support the findings of 

Dornbusch and Edwards (1990) and Onis (1997). 

 

Shabbir and Mahmood (1992), Iqbal (1993, 1994), Khilji and Mahmood 

(1997) investigated the determinants of economic growth in case of Pakistan. 

They found that real interest rate, foreign direct investment, trade openness, 

dependency ratios and terms of trade were responsible for ups and downs of 

economic growth in Pakistan.  

 

Pagano (1993) mentions that positive and significant relationship is 

exists between financial development and economic growth. The improved 

productivity of investment needs constraint less finance or less transaction 

costs on investment. Financial development increases the national savings and 

investment and ultimate desired economic growth is achieved. Cardoso (1993) 

investigates the impact of economic growth, terms of trade and real exchange 

rate on private investment in case of Latin American countries over the period 

of 1970 to 1985. He finds that 74 percent private investment is explained by 

economic growth and there is positive and significant relationship between 

them. The results show that rate of depreciation and exchange rate have no 

significant impact on private investment, whereas economic instability has 

negative and significant impact on private investment in case of Latin 

America.  

 

Iqbal (1994) examines the impact of structural adjustment program 

lending on output growth in Pakistan. The results of the study show structural 
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adjustment program lending has negative and significant impact on output 

growth in Pakistan. Moreover, this structural adjustment program lending 

disturbs output by worsening terms and trade of Pakistan. He suggests that real 

domestic saving and favorable weather condition enhance real output in 

Pakistan. Iqbal and Zahid (1998) investigates the determinants of economic 

growth by using three gap model in case of Pakistan. The results of the study 

show utilization capacity, real devaluation and foreign direct investment 

determine economic growth in Pakistan.  

 

Ramey and Ramey (1994) find that macroeconomic instability puts 

heavy burden on poor class of the economy and it has negative relationship 

with economic growth. They use inflation as the proxy for macroeconomic 

instability. They mention that there is negative relationship between 

government spending volatility and economic growth. Mobarak (2005) 

concludes that the welfare of the poor class is very closely related to 

macroeconomic instability, as the consumption of the poor is very sensitive to 

their income. The results of the study show that there is negative relationship 

between macroeconomic volatility and economic development in case of non-

democratic Muslim countries. Ismihan (2003) highlights that macroeconomic 

instability creates fiscal slump in developing countries, because the 

government of developing country faces budget constraints while doing public 

expenditures. So in the presence of high budget deficit the government is 

unable to make specific amount of public spending on development which is 

necessary for social progress. The study concludes that there is negative 

relationship between macroeconomic instability and economic development in 

case of Turkey. 

 

Khor (2000) argues that foreign direct investment enhances economic 

growth by improving the quality of factor of production and transfer improved 

technology from developed countries to developing countries. This will 

increase exports and savings which further stimulates investment and 

employment for higher economic growth.  

 

Edwin and Shajehan (2001) investigate the determinants of economic 

growth, they mention that total labor force, technological advancement, low 

inflation rate and trade openness are main determinants of economic growth. 

The claim that technological advancement increase the efficiency in 

developing countries but it depends on the public policies on developing 

countries. Moreover, the developing countries have large but labor intensive 

agriculture sector so the advancement in technology do not have significant 

impact on economic growth in case of developing countries. 
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Ismihan (2003) investigates the impact of macroeconomic instability on 

different types of investment in case of Turkey over the period 1963 to 1999. 

He finds that macroeconomic instability has negative impact on economic 

growth and capital formation in case of Turkey. He concludes that long run 

macroeconomic instability damages the relationship between private 

investment and public investment. Klein (2003) explore the relationship 

between per capita income and financial development by using quadratic 

interaction. There is positive and significant relationship between financial 

development and trade openness and economic growth in case of middle 

income countries but it is vice versa in case of poor and rich countries. In case 

of developing countries capital absorption capacity is low so financial 

development puts negative impact on economic growth in case of poor 

countries. 

 

Satyanath and Subramanian (2004) investigate the determinants of 

macroeconomic stability. They conclude that democracy and economic growth 

have positive and significant relationship with macroeconomic stability. The 

study finds that conflicts either internal or external have negative impact on 

macroeconomic stability.  

 

Iqbal and Satar (2005) examine the impact of workers remittances on 

economic growth in Pakistan. The results of the study show worker 

remittances, public investment and private investment have positive and 

significant relationship with economic growth. But external debt, rate of 

inflation and worsening terms of trade have negative and significant 

relationship with economic growth. Nelson (2005) investigates that there is 

negative relationship between inflation and living standard. So in the 

environment of macroeconomic instability when the prices of household goods 

increase the quantity of these goods decreases which further decreases the 

welfare or standard of living of the household. Wolf (2005) confirms that 

macroeconomic instability has negative relationship with future consumption 

through low output growth. The relationship between environment and 

economic performance is very controversial (Brock and Taylor, 2005). For 

achieving macroeconomic stability developing countries cannot ignore the 

pollution problems, global warming which directly affects the living standard 

of the population. 

 

Senturk and Akkaya (2006) mention that sustainable economic 

development is final and ultimate objective of all nations. They claim that 

through this process, level of poverty can be reduced. Holmes and Silverstone 

(2006) empirically tested the OKun’s Law in case of US for post war period. 

The coefficients of Okun’s law are based on dynamic model that investigate 

the asymmetry relationship between unemployment and economic growth in 
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US. The study has two main conclusions, first the cyclical output has positive 

impact on unemployment and second the cyclical output has negative impact 

on unemployment.  

 

Shahbaz (2009) examines the relationship between some 

macroeconomic variables and economic growth in case of Pakistan. He uses 

credit to private sector as a proxy for financial development. The results of the 

study show financial development enhance economic growth in Pakistan over 

the long run. He concludes that investments and exports have positive whereas 

imports and inflation have negative impact on economic growth in Pakistan. 

Ismihan (2009) explores the relationship of potential growth and 

macroeconomic instability in case of Turkey over the period of 1960 to 2006. 

The results show that during the episodes of macroeconomic instability Turkey 

faces a significant loss of real output. On the other hand, during those episodes 

when macroeconomic instability shows downward trend real output has shown 

upward trend. He concludes if Turkey wants to maintain high economic 

growth she should reduce macroeconomic instability. 

 

Rodrik (2012) analyzes how Turkish economy reacts during and after 

the global financial crisis. The financial crisis of 2008-2009 brings episode of 

macroeconomic instability in Turkey. Rodrik mentions that it is the need of 

hour for policymakers to find out the roots of domestic and international 

shocks for Turkey. After financial crisis, domestic savings in Turkey have 

shown downward trend, on the other hand external deficit and unemployment 

have shown upward. So it is necessary for Turkey to control macroeconomic 

environment for sustainable economic growth. Piece (2012) mentions that 

economic growth is necessary as well as sufficient condition for the generation 

of employment; it also provides better opportunities to an economy to cope 

with other social and critical issues like clean drinking water and sanitation 

and other health services. The study gives us conclusions that immediate goal 

of macroeconomic policies is to achieve sustainable growth, and this 

immediate goal enables economies to achieve stability of intermediate 

variables (poverty reduction, income distribution, etc.) which have very strong 

relationship with economic growth. 
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CHAPTER 3: 
 

HISTORICAL OVERVIEW OF MACROECONOMIC 

ENVIRONMENT AND SOCIAL CONDITIONS  

IN PAKISTAN 
 

 

Macroeconomic stability is the central goal of developed and developing 

economies for achieving their developmental goals. Macroeconomic stability 

consists of fiscal policy, monetary policy and real sector of economy. The 

macroeconomists believe disturbance in any of these sectors is known as 

macroeconomic instability. So if a nation wants stable economic growth with 

social progress the solution of macroeconomic instability should be main focus 

of policymakers. The empirics reveal that high inflation rate, high 

unemployment rate, unbalanced economic growth, high budget deficit, rising 

exchange rate and rising trade deficit are important causes of macroeconomic 

instability of Pakistan. Following theoretical and empirical literature this study 

uses budget deficit, trade deficit, unemployment rate and inflation rate for the 

construction of macroeconomic instability index for Pakistan. For measuring 

social progress in Pakistan human well-being, under-five survival rate and 

income inequality are used. This chapter will provide a brief historical 

overview of macroeconomic instability and social progress in Pakistan.  

 

 

3.1 BUDGET DEFICIT  

 

A prudent fiscal policy is backbone of an economy it supports for 

formulating economic activities through poverty alleviation and sustainable 

growth. An effective fiscal policy mobilizes resources with the help of public 

savings and taxes. Moreover, it corrects fiscal imbalances which promote 

investment and economic growth by efficient resource allocation and 

improved tax system. Simply, we can say a well-structured fiscal policy 

ensures rapid economic growth and development of an economy.  

 

In each coming financial year Pakistani government formulates a budget 

for its expenditures and expected returns. The expected returns or receipts 

come from interest loans, financial institutes and tax revenues etc. On the other 

hand, expenditures are classified into different developmental and non-

developmental expenses. If the expected returns are equal to expected 

expenditures then budget is balanced and the budget is in deficit if the 

expenditures are more than the receipts. Like other developing countries 

Pakistan is also facing deficit in budget. There are numerous reasons of budget 
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deficit in Pakistan. There is no sound fiscal policy in Pakistan which could 

maintain macroeconomic stability, so fiscal unruliness causes fiscal deficit 

(Iqbal and Nawaz, 2008). There is low saving rate in Pakistan, so filling the 

saving-investment gap the government of Pakistan rely on deficit financing. 

Population growth and growing security expenditures urge government to do 

non-developmental expenditures which increase deficit financing in Pakistan. 

In short run deficit financing work as injections but in long run it becomes an 

evil for the economy as whole (Khan and Senhadji, 2001). 

 

The historical overview of budget deficit is presented in Figure 3.1. The 

budget deficit history of Pakistan shows that in 1970s budget deficit remains 

average 6 percent of Gross Domestic Product (GDP) and average 7.6 percent 

of GDP in 1980s.  
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Figure-3.1 Budget Deficit

 
 

Figure 3.1: Budget Deficit 

Source: Various issues of Economic survey of Pakistan 

 

During 1990s Pakistan was caught in the clutches of chronic budget 

deficit, although in second half of 1990s budget deficit declined by 6.4 percent 

due to reduction in development expenditures. The chronic budget deficit of 

1990s was due to stagnation of last fifteen years and still to-date Pakistan 

ranks last in region by having the lowest tax to GDP ratio. The average tax to 

GDP ratio remained between 9.5 to 11.4, this is the lowest in the region. It is 

because of imperfect and outdated tax system which promotes large scale tax 

corruption in Pakistan. The concentrated reforms in tax structure were initiated 

in year 2000. Because of prudent tax policy of year 2000, the total revenue 

increased 14.3 percent of GDP in year 2001-02 from 13.3 percent of GDP in 

year 2000-01. The reduction in expenditures and rise in revenue can reduce the 
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gap between expenditures and revenue and in 2000-05 budget deficit became 3 

percent of GDP which was 5.2 percent of GDP in year 1990. The decreasing 

total expenditures and rising revenue decreased budget deficit to 2 percent of 

GDP in 2003-04. But after year 2005 because of rising security expenditure 

budget deficit again reached at its maximum level in year 2006-07. The budget 

deficit reduced from 7.6 percent of GDP in year 2007-08 to 5.9 percent in year 

2010-11 because of reduction in development expenditures. So the budget 

deficit shows deviation from its original target due to defective tax structure, 

public sector enterprises support and huge amount of subsidies to power 

sector. 

 

 

3.2 INFLATION  

 

Simply, the rise in general price level in called inflation and this 

disturbance may be due to supply side or demand side. Generally, Consumer 

Price Index (CPI), Wholesale Price Index (WPI) and Sensitive Price Indicator 

(SPI) are used for measuring inflation in Pakistan. Historically, Pakistan is 

facing 10-24 percent inflation rate during many years of its economic life. The 

average inflation was 11.9 percent per annum in 1970s, but in 1973-75 

inflation rate touched its highest level 26.7 percent.  

 

The Figure 3.2 shows that inflation rate in year 1980-81 was 12 percent 

and in year 1991-92 inflation rate was recorded 11.8 percent. Inflation rate 

touched its highest level of decade in 1994-95 when it was recorded 13 

percent. Figure 3.2 shows the inflation rate in the decade of 1990s was highly 

volatile due to food and non-food inflation and expansionary monetary policy 

and this was the period when Structural Adjustment Program (SAP) was 

implemented in Pakistan under the headship of International Monetary Fund 

(IMF) and World Bank. The Figure 3.2 reveals that inflation rate remained 

stable between 3-4 percent from year 1999 to 2003 as The State Bank of 

Pakistan (SBP) moved toward floating exchange rate from fixed exchange 

rate. In the year 2004 inflation rate started rising and reached at its maximum 

level of 21 percent in year 2009. The experience of financial crisis 2007-08 

gives the gift of inflation to whole world. Pakistan has also experienced high 

inflation due to security issues and war against terrorism. In the year 2008 

inflation rate was 14 percent which was due to decline in total factors 

productivity in agriculture as rise in energy prices had broken all its previous 

records. The Pakistan Bureau of Statistics (PBS) has changed the base year of 

the price indices from 2000-01 to 2007-08, which by comparison with the 

previous base has undergone considerable change in terms of revision to 

commodity groups; their weights derived from Family Budget Survey 2007- 

08; and, coverage of items to capture the changing pattern of consumption of 
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the people. In the period of 2011-12 the economy of Pakistan faces both cost 

push and demand pull inflation as the flood of year 2010 destroyed most of the 

crops of Indus Basin. Moreover, the global commodities prices rise and fuel 

prices increase domestic price in Pakistan.  
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Figure 3.2: Inflation Rate 

Source: Various issues of Economic survey of Pakistan 

 

 

3.3 UNEMPLOYMENT 

 

Unemployment is the situation when people are willing to work at 

prevailing wage rate but cannot find jobs. According to Economic Survey of 

Pakistan, the labor force including all those persons who are ten years of age 

or above and are unable to find jobs are unemployed. Like other developing 

nation due to less absorption capacity, the rising unemployment is one the 

major issue for Pakistan. The long run rising unemployment creates many 

socio-economic problems, like financial hardships, frustration, crime, 

homelessness, poverty, social isolation, and family tension, self-disrespect and 

loss of confidence. According to Economic Survey of Pakistan (2012), the 

existing population is 180.71 million and total labor force is 57.24 million but 

labor force participation rate is only 32.83 percent. Although population of 

Pakistan is increasing at decreasing pace but Pakistan has still highest 

population growth in the region. Population growth rate was 3.06 percent in 

year 1981 and it was 2.07 percent in year 2011-12.  

 

Figure 3.3 reports the historical overview of unemployment in Pakistan, 

till 1990s unemployment rate remained between 3 to 4 percent of working 
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labor force. But after the year 1991 when Pakistan adopted the SAP and trade 

liberalization under the umbrella of IMF and World Bank unemployment rate 

was raised. In year 1992 unemployment rate was recorded 6.2 percent and this 

rate showed a rising trend and reached its highest point 8.3 percent in year 

2002. Unemployment was recorded 7.7, 6.2 and 7.8 percent respectively in 

years 2004, 2005 and 2006. This high unemployment shows serious policy 

gaps in judging the problem of unemployment. In the year 2007 

unemployment rate was 5.3 percent, this was the minimum level 

unemployment in Pakistan in first decade of 21st century. The unemployment 

rate started rising after the year 2007 when energy shocks started and 

shutdown of industries in Pakistan was on its peak. The unemployment rate 

was 6.0 percent in 2010-11 which was 5.6 percent in 2009-10. The rural 

unemployment was reduced in 2009-10 due to some rural supportive programs 

by PPP government but the flood of the year 2010 whitewashed all the 

supports of government for reducing unemployment and poverty. The 

unemployment rate in 2011-12 is recorded 6 percent which shows the failure 

of government policies regarding poverty alleviation. 
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Figure 3.3: Unemployment Rate 

Source: Various issues of Economic survey of Pakistan 
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3.4 TRADE DEFICIT  

 

Balance of trade represents the relationship between exports and imports 

of a country, an increase in exports as compare to imports is known as trade 

surplus while an increase in imports as compare to exports is known as trade 

deficit. Trade deficit disturb the economic growth of a country as trade deficit 

leads a country to sell its international assets which further worsen the 

condition of domestic price level, exchange rate, trade barriers, business cycles 

and trade agreements. Pakistan’s trade balance remains in deficit from 1973 to 

2012 because trade pattern of Pakistan always remains at the mercy of foreign 

donors and creditors. Debt servicing and external financial liabilities put 

pressure on Pakistan to reduce financial resources for national development 

goals.  
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Figure 3.4: Trade Deficit 

Source: Various issues of Economic survey of Pakistan 

 

Figure 3.4 reveals that in late 1980s the trade deficit of Pakistan 

showing a decreasing trend, as less trade liberalization closes the boarders for 

cheap imports in Pakistan. Due to trade liberalization trade deficit was again 

increasing rapidly in the first decade of 21st century and touched its historical 

highest point. Pakistan with 180.71 million population with foreign debt 

$61805 million and trade deficit 9.7 percent in year 2012 while in year 2008 

population was 169 million with foreign debt $44.5 billion and trade deficit 

was 12.8 percent. This shows foreign debt is playing very important role in 

determining the trade deficit in Pakistan. It is very difficult to define social 

progress in one word as it is related with education, health, distribution of 

income, freedom of rights, civil rights, religious independence, female rights, 
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availability of safe water, sanitation, less child mortality and morbidity and 

better living standard etc. Most of these are qualitative in nature and 

sometimes needs proxies for their measurement. So for measuring social 

progress in Pakistan we use three main variables; Human Development Index 

for measuring Human Well-being (HWB), Under-Five Survival Rate (UFSR) 

and income distribution (GINI) in Pakistan. 

 

 

3.5 HUMAN DEVELOPMENT INDEX (HDI) 

 

United Nations Development Program uses human development index 

as a measure for assessing the well-being of a nation on the bases of three 

dimensions: a decent living standard, access to knowledge and healthy and 

long life. Per capita Gross National Income (GNI) in constant 2005 US dollar 

is used for measuring a decent living standard. For measuring access to 

knowledge mean years of schooling and expected years of schooling are used 

and life expectancy is used for healthy and long life.  

 

Figure 3.5 reports the historical overview of human well-being in 

Pakistan. With little fluctuation human well-being has increasing trend in 

Pakistan throughout the selected time period. In 1980 HDI value was 0.337 

with life expectancy at birth was 57.9 years, expected years of schooling was 

3.6, mean years of schooling was 1.8 and GNI per capita was $1320.  
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Figure 3.5: Human Development Index 

Source: United Nations Development Program 

 

http://en.wikipedia.org/wiki/United_Nations_Development_Programme


33 

 

 

In the year 2012 HDI value is 0.515 with life expectancy at birth is 65.7 

years, expected years of schooling is 7.3, mean years of schooling is 4.9 and 

GNI per capita is $2566. Instead of improvement in value of HDI with the 

passage of time but still Pakistan stands at 146 out of 187 nations and it is 

lowest human development category. The reasons behind this low human well-

being Pakistan has dejected health and education sectors with rising 

unemployment, inflation and budget deficit. But the rising value of HDI is may 

be because of rising remittances and little better health cares in urban areas in 

Pakistan. Zaidi (2005) claims that middle class rise in Pakistan is witnessed 

when the government fails to provide them better education and health 

facilities. This is the middle class in Pakistan which provide better education 

and health facilities to their self and other needy part of the society. So the 

rising human well-being in Pakistan may be because of rising status of middle 

class in Pakistan.  

 

 

3.6 UNDER-FIVE SURVIVAL RATE (UFSR) 

 

The World Development Report (1993) has first time mentioned that 

child health or less infant mortality rate is one of the main predictor of 

economic performance of a nation. The empirics show from last few decades, 

infant mortality and child mortality have decreased in world due to economic 

growth, improvement in medical facilities and spread of knowledge of health 

to general public. But reasonable number of child mortality decreases in those 

parts of the world where medical improvement or technological improvement 

are supported by favorable public policies. The experiences of China, Sri 

Lanka and Zimbabwe are the most cited case studies in literature. Figure 3.6 

explains the existing historical overview of under-five survival rate in 

Pakistan.  

 

The figure 3.6 shows that under-five survival rate is increasing in 

Pakistan over the time and the conditions are much better and favorable in 

2012 as compared to 1980. But UNDP (2012) mentions that Pakistan has still 

the highest death rate of first day at 40.7 per 1000 births followed by Nigeria 

32.7, Sierra Leone 30.8, Somalia 29.7, Guinea-Bissau 29.4 and Afghanistan 

29.0. Under-five mortality rate in India in 1990 was 140 per 1000 and in 2012 

it was 54 per 1000 whereas in Pakistan under-five mortality was 138 per 1000 

in 1990 and 86 per 1000 in 2012. The main reasons behind less under-five 

survival rate are lack of health infrastructure, less nutritional food for mother 

and child, lack of mother education, lack of quick treatment for childhood 

illness, unstable macroeconomic environment and unfavorable public policies 

for health cares in Pakistan.  
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Figure 3.6: Under-Five Survival Rate 

Source: Various issues of Economic survey of Pakistan 

 

 

3.7 INCOME DISTRIBUTION (GINI)  

 

The key function of development economics is to improve living 

standard by reducing poverty and income inequality. From last few decades 

income inequality or equality in income got much attention by economists and 

policy makers. The income inequality remains a critical issue throughout 

economic history of Pakistan as there is inverse relationship between income 

inequality and economic growth. The decade of 1960s was golden period in 

term of economic growth in Pakistan but majority of population had been 

living below the poverty line. The per capita food consumption for urban 

population decreased from an index of 100 in 1963-64 to 96.1 in 1969-70. The 

condition of rural population was worst as food consumption index decreased 

from 100 in 1963-64 to 91 in 1969-70. The decline in real wages was recorded 

25 percent at the end of 1967 (Griffin and Khan, 1972 and Hamid, 1974). 

Naseem (1977) mentions that 82 percent rural population could not afford 

2100 calories per day in 1971-72. According to Zaidi (2005) the GINI 

coefficient was 0.355 at the start of 1960s but it was 0.375 in mid 1970s. 

Moreover, there was inverse relationship between income distribution and 

poverty in 1970s.  
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Figure 3.7: Income Distribution (GINI) 

 

 

The figure 3.7 shows that in the first half of 1980s, income inequality 

had decreasing trend but in the 2nd half it had increasing and upward trend in 

Pakistan. The more interesting thing was in the decade of 1980s when there 

was positive relationship between income distribution and poverty in Pakistan. 

The foreign aid in the 2nd half of 1980s increased the income gap between the 

rich and the poor (Zaidi, 2005). Income inequality was very high in 1990s, the 

main reason behind this high income inequality was that there was negative 

relationship between poverty and income inequality. Structural Adjustment 

Program (SAP) of 1990s increased the investment of private sector in Pakistan 

and overall poverty was decreased. But SAP and the trade liberalization of 

1990s widened the gap between the rich and the poor. The figure 3.7 shows 

that in the beginning of new millennium income inequality came down and 

GINI value was 0.27 which was the lowest income inequality in history of 

Pakistan. The figure reveals that from last few years the income inequality has 

been touching its drastic increasing level although different governments claim 

poverty reduction in Pakistan. In this period the poorest 30 percent lost their 

share in income while rich 20 percent gained their share. The Banizer income 

support program has also become the cause of reduction of poverty but this 

program increased the gap between the rich and the poor. Zaidi (2005) 

mentions that income concentration is higher in urban areas as compared to 

rural areas. But salaries and wages inequality is much higher in urban areas 

which show that urban population is facing the problem of income inequality 

in Pakistan.  
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3.8 GROSS DOMESTIC PRODUCT (GDP)  

 

Gross domestic product either in real or nominal term is considered a 

yardstick of macroeconomic performance of country. Generally, gross 

domestic product for a nation refers to increase in market value of goods and 

services in a year time. GDP growth was only 1.8 percent in 1951-52 but it 

was 10.22 percent in 1953-54. Pakistan had stable economic growth rate 6.80 

percent in 1960s that was not only the gift of Green Revolution but also 

favorable industrial policy. In this period for encouraging domestic production 

cheap credit was given to domestic producers and high tariff was imposed on 

imports. There was very low tariff for raw material and machinery imports 

moreover different incentives were given to exporters in Pakistan. High 

defense expenditures and nationalization reduced average growth rate in 1970s 

that was 4.80 percent. With High defense expenditures, government 

administration expenditures and losses in public sectors industries enlarged the 

budget deficit in Pakistan. Nationalized industries were facing high costs but 

due to public pressure they charged low prices, so they were unable to cover 

their operating costs. Consequently, domestic funds covered only 7 percent 

investment and government relied on heavy domestic and foreign borrowing 

(Noman, 1988). The rapidly increasing debt burden slowed down economic 

growth and generated a pressure on coming decade economic policies in 

Pakistan.  

 

The Middle East remittances and growing private sector increased the 

economic growth as compared to last decades; the average economic growth 

rate was 6.50 percent in 1980s. The private sector investment was on average 

7.10 percent in 1980s which was on average 4.79 percent in 1970s. The seed 

of social conflict was sown by helping the religious militant groups and rising 

unemployment and poverty added fuel to fire. These armed groups were 

become the main cause of reduction in domestic and foreign direct investment 

in coming future in Pakistan. 
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Figure 3.8: Economic Growth Rate 

 

The decade of 1990s is the best known as a decade of political 

instability in Pakistan which was full of corruption, bad governance and bad 

law and order condition (Zaidi, 2005). The average economic growth was 3.34 

percent and poverty rate was 34 percent in 1990s which was 17 percent in 

1987. The government of Pakistan reduced public expenditures under 

Structural Adjustment Program (SAP) of World Bank and IMF but sharp 

decline was seen in developmental expenditures which slowed down economic 

growth and increased poverty. In the beginning of new millennium the incident 

of 9/11 changed the whole economic, political and social structure of Pakistan. 

The economic growth was 6 percent in 2003, debt servicing was reasonable, 

budget deficit was coming downwards with increasing the State Bank reserves. 

But this high economic growth rate had no impact on poverty reduction and 

income distribution in country. The average economic growth in 2000s of 5.02 

percent that was mainly attributed to remittances and foreign assistances. Now 

Pakistan is facing the war against internal and external terrorism and economic 

growth rate was 3.12 percent in 2012. There is very low domestic and foreign 

investment due to terrorism and energy crisis. Moreover, political instability 

and high defense expenditures has kept budget deficit very high with rising 

inflation and poverty. 
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CHAPTER 4: 
 

THEORETICAL BACKGROUND AND 

ECONOMETRIC METHODOLOGY 
 

 

4.1 THEORETICAL BACKGROUND 

 

The main aim of economic theory is to construct economic models that 

define the economic behavior of an individual and society as whole. Normally, 

an economic model represents real economic situations of different units in the 

presence of some assumptions and abstractions. These abstractions depend on 

the purpose for which the economic model has been constructed. The basic 

objective behind the construction of an economic model is to analyze and 

predict. The predicting power, provided information, realism and simplicity of 

assumptions and generality would decide the validity of an economic model 

(Lange, 1946 and Nagel, 1963). This study examines the impact of 

macroeconomic instability on social progress in Pakistan. Inflation rate, 

unemployment rate, trade deficit and budget deficit are used for the 

construction of macroeconomic instability index and human well-being, under-

five survival rate and income inequality are used for measuring social progress 

in Pakistan. The detail theoretical background of all four models provides 

strong basis for construction of these models.  

 

 

4.1.1 Macroeconomic Instability Index (MII) 

 

The study of business cycles remained under discussion from the late 

nineteenth century but their study got a separate discipline of macroeconomics 

in 1930s when Keynes wrote his book “General Theory of Employment, 

Interest and Money”. After that macroeconomics becomes a compulsory part 

of economic theory which mainly discusses fluctuations in overall business 

activities, determinants of interest rate, inflation and exchange rate following 

the fiscal and monetary policies at national level. So solution of 

macroeconomic instability becomes the center of concern of policy makers, 

but measuring the macroeconomic instability is still needed discussion. 

Simply, everything going wrong with the above variables is called 

macroeconomic instability. Few economists try to define the precise conditions 

for macroeconomic instability but they do not have theoretical underpinning 

for precise policy implications. Fischer (1991), Shigoka (1994), Ramey and 

Ramey (1994), Drugeon and Wignolle (1996), Azam (1997), Azam (1999), 

Yiheyis (2000), Caballero (2007), Iqbal and Nawaz (2009) and shahbaz (2013) 
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used inflation as a proxy for macroeconomic instability. Azam (2001) 

examines the determinants of macroeconomic instability in case of 

Madagascar. He suggests that an index of inflation and nominal exchange rate 

is used for measuring macroeconomic instability instead of relying on only 

inflation rate. Ocampo (2005) presents a concept of macroeconomic stability 

by involving price stability, fiscal policies and well working of real economies, 

public debt that is payable by government, and private as well as public sector 

balance sheets. Iqbal and Nawaz (2010) used misery index as macroeconomic 

instability in Pakistan that consists on inflation rate and unemployment rate. 

 

The above discussion reveals that only a single variable or the 

combination of two variables is not enough for explaining the whole 

macroeconomic situation of an economy. Very first time Ismihan (2003) 

constructs macroeconomic instability index for Turkey, he uses four indicators 

(inflation rate, external debt to GNP ratio, public deficit to GNP, exchange 

rate) for the construction of index. Sanchez-Robles (2006) also compose 

macroeconomic instability index for Spain (inflation, public deficit and various 

types of public expenditure as a share of the GDP) and market distortions for 

the period of 1962-1995. But they do not mention the approach for the 

selection of variables for macroeconomic instability index. For the better 

understanding of macroeconomic instability this study will use early warning 

system for the selection of macroeconomic variables. This study will have 

strong theoretical and valid empirical reasons for the selection of variables as 

compared to Ismihan (2003) and Sanchez-Robles (2006). 

 

In theoretical and empirical economics normally Probit or Logit Multi-

variable models are used for the selection of the variables, because it has best 

predicting power for the occurrence of the crisis in a time period. One of the 

main advantages of these models is that they give complete information about 

the probability of crisis occurrence. Secondly, these models considered the 

behavior of all variables simultaneously and removed those variables which 

did not have enough explaining power in the model. Kaminsky et al., (1998) 

mention that these models have not provided specific mechanism for ranking 

and valuating different types of variables, on which they measure the 

accuracies of actual and predicting crisis. These models can simply give the 

opinion that the selected variable is insignificant or significant and they can 

only determine the reliability rate of the variables in specific predictions. 

When the econometric process is done on data the reliability of a variable is 

not clear, one cannot distinguish either the calculated or estimated reliability 

means the prediction of the major portion of the crisis with the considerable 

number of incorrect warning or it means losing the major parts of the crisis as 

the results of producing the limited amount of incorrect warnings. These 
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models cannot give enough interpretations for shortcomings and weak points 

of economic system.  

 

Kaminsky et al., (1998) present the most recent methodology for 

understanding the crisis prediction which is known as Warning Algorithm or 

the Early Warning System (EWS). This is the best method for evaluating the 

reliability of financial time series and regulating the business cycle and their 

turning points and give detailed guideline for the occurrence of crisis. Berg 

and Pattillo (1999), Berg and Rebecca (2004) and Berg et al., (2005) claim that 

EWS is a system which has behavioral control on economic variable over the 

time and the existence of the all variables passing through threshold limit is 

considered the occurrence of crisis over time period in future. On the base of 

these arguments this study will use EWS for determining the best predicting 

variables for the macroeconomic instability and for the construction of 

macroeconomic instability index in case of Pakistan. Warning variables are 

selected according to the theoretical and empirical literature. This study is 

using variables like inflation rate (Inf), unemployment rate (Un), trade deficit 

(TD) and budget deficit to GNP (BD). The equal weight is given to each 

variable following the standard deviation of that variable. 

 

1 2

min min

max min max min

t t
t

t t

Inf Inf Un Un
MII

Inf Inf Un Un

   
     

    
 

 
3 4

min min

max min max min

t t t t

t t t t

TD TD BD BD

TD TD BD BD

    
    

    
 (4.1) 

 

 The value of the index is in between zero and one, 1 means high 

macroeconomic instability and zero means stability. The data for 

macroeconomic instability index variables is taken from various issues of 

Economic Survey of Pakistan and World Bank databases World Development 

Indicators. 

  



41 

 

 

 

 
 

Figure 4.1: Macroeconomic Instability Index 

 

 

4.1.2 Theoretical Background of Human Well-Being Model  

 

Human well-being is the key indicator of social progress, as human 

well-being refers better education, better health and required resources for 

necessities. The main concern of these resources is not with large amount of 

consumption rather it is related to ability to consume and capability to 

participate (Sen, 1992). The ability to consume and capability to participate 

decide the level of human well-being because these activities allow the society 

to invest in education and health cares (Coleman and Rainwater, 1978 and 

Rainwater, 1990). Moreover, the ability to participation in social activities is 

extremely affected by macroeconomic situation of the country. Living standard 

or well-being has positive correlation with education, health cares, preschool 

day cares and subsidies to housing but negative relation with poverty 

(Smeeding et al., 1993 and Smeeding et al., 2001). Poverty level is affected by 

low inflation, low unemployment and low budget deficit.  

 

Nelson (2005) concludes that there is negative relationship between 

inflation and living standard or human well-being. So in the environment of 

macroeconomic instability when the prices of household goods increase the 

quantity of these goods decreases which further decreases human well-being of 

the household. Wolf (2005) confirms that macroeconomic instability has 

negative relationship with future consumption through low output growth. 

Adeyemi et al, (2006) mention that macroeconomic instability has 

discouraging and social infrastructure has encouraging impact on health and 
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education facilities in case of Sub-Saharan African countries. Remittance 

raises the household income level in case of developing countries and further it 

has positive association with education and health facilities (Alfieri et al., 

2005).  

 

Smeeding and Rainwat (2004) claim that sound living standard is the 

central concern of all economies. The traditional economists use income for 

well-being and they ignore health and education (Sumner 2006, McGillivray 

and Clarke 2006). Thus for better representation of human well-being this 

study will use Human Development Index (HDI) of United Nations of 

Development Program (UNDP) as proxy of human well-being in Pakistan. 

This study will follow the methodology of Cardenas and Urrutia (1995), so the 

first model of social progress will become as:  

 

 , , ,t t t t tHWB f MII SIS RM URB      (4.2) 

 

HWB   Human Well-Being (Human Development Index) 

MII   Macroeconomic instability (Macroeconomic Instability Index)  

SIS   Social Infrastructure (Social Infrastructure Index) 

RM  Amount of Workers Remittances 

URB   Urbanization (percentage population living in cities)  

t  time period  

 

Social infrastructure index is constructed by using total number of 

hospitals, total number of dispensaries, TB centers, total numbers of beds per 

population, number of primary schools, number of middle schools, number of 

high schools, number of secondary schools, number of higher secondary 

schools, number of arts colleges, number of privates colleges and number of 

universities etc. with the help of Principle Components methods. 

 

For finding the responsiveness of dependent variable to independent 

variable, the equation can be written in the following form: 

 

31 2 4 tt u
t t t t tHWB MII SIS RM URB e

   
      (4.3) 

 

where 

e is the base of natural logarithm and u  is the white noise error term 

taking the natural log of both sides of equation (4.3) 

 

1 2 3 4ln ln ln ln lnt t t t t tHWB MII SIS RM URB u       

          (4.4) 
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4.1.3 Theoretical Background of Under-Five Survival Model  

 

Mosley and Chen (1984) introduce a theoretical framework for child 

survival, this is the first time when biological and social factors are used to 

determine the child survival in case of developing countries. They mention that 

socio-economic factors need proximate factors for affecting child survival, 

because proximate factors or biological factors have direct whereas socio-

economic factors have indirect relationship with child survival. The basic 

model of Mosley and Chen (1984) explains the main factors which have direct 

and indirect impact for community health. On one side maternal factors, 

environmental contamination, nutrient deficiency and injury have direct 

influence for sickness and on the other side personal illness control has indirect 

relationship with sickness. The sickness they call transitory variable. It has two 

impact complete recovery or irreversible factors by increasing the permanent 

growth faltering and death.  

 

This study is extended by Mosley and Chen (1984) model for measuring 

social progress in Pakistan, there are some main social and economic factors 

that impact on the child survival in case of Pakistan. Social factors are 

consisted on parental factors (father and mother education, mother age, birth 

interval), health cares (number of doctors, number of nurses, number of 

hospital, number of mid-wives, number of primary health units, number of 

lady health visitors) and calories per person taken. Sickness has direct 

relationship with child survival. Parental factors and calories affect the child 

survival through personal illness control and sickness. Bicego and Boerma 

(1993) and Masset and White (2003) mention that low birth interval, low 

calories and younger mothers encourage high mortality. Health cares have 

three ways to impact on sickness; these are personal illness control, prevention 

and treatment. The economic factors consist on macroeconomic instability 

(inflation, unemployment, budget deficit, trade deficit, exchange rate), 

macroeconomic instability decides the amount of public and private health 

expenditures. Public and private health expenditures have direct impact on 

personal illness control which affects the child survival through prevention, 

sickness and treatment. Availability of food is necessary not only for adult but 

also under-five survival, it is the quality of food which has direct impact on 

human life span. Senturk (2009) mentions that quality of food decides the 

willingness to pay of consumers, normally good quality of food is upper 

priority of all. There is hardly any study which investigates direct link between 

under-five survival rate and availability of food in case of Pakistan. Hussain 

and Akhram (2008) study the determinants of food security in Pakistan. They 

mention that with growing population the government of Pakistan has made 

some useful precautions for food security, as there is sufficient amount of food 

necessary for health and long life.  
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So following the methodology of Mosley and Chen (1984) and 

Guillaumont (2009), the second model of social progress will become as:  

 

 , , , ,t t t t t tUFSR f MII FSSE HII FOOD FLF    (4.5) 

 

UFSR   Under-five survival rate  

MII   Macroeconomic instability (Macroeconomic Instability Index)  

FSSR Female education (Female Secondary school enrollment rate) 

HII   Family planning and health cares (Health infrastructure index) 

FOOD   Availability of food (Food production index) 

FLF   Female labor force participation rate  

t  time period  

 

Health infrastructure index is constructed by using total number of 

hospitals, total number of doctors, total number of dispensaries, basic health 

units, maternity and child health centres, rural health centres, registered mid-

wives and registered lady health visitors with the help of Principle 

Components methods. 

 

For finding the responsiveness of dependent variable to independent 

variable, the equation can be written in the following form: 

 

5 6 7 8 9 1
1

tt u
t t t t t tUFSR MII FSSE HII FOOD FLF e

     
    (4.6) 

 

where 

e is the base of natural logarithm and u  is the white noise error term 

taking the natural log of both sides of equation (4.6) 

 

 1 5 6 7ln ln ln lnt t t tUFSR MII FSSE HII      

     8 9 1ln lnt t tFOOD FLF u     (4.7) 

 

 

4.1.4 Theoretical Background of Income Inequality Model  

 

Inequality is multidimensional phenomena and following the last six 

decades, a number of hypothesis have been developed for explaining the 

differences of income distribution among nations. Pareto (1897) to Gibrat 

(1931), Kalecki (1945), Rutherford (1955), Metcalf (1969), Singh and 

Maddala (1976) and Bourguignon (2003) investigated income distribution by 

using different functional forms. The ceremonial work of Kuznets (1955) 

establishes relationship between income inequality and stages of development, 
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according to Kuznets hypothesis in the initial stages of economic development 

income inequality increases but when industrialization increases, income 

inequality comes down. The Kuznets hypothesis has strong theoretical and 

empirical roots. This hypothesis imply that after starting from a particular 

point of time there is inverted U-shaped relationship between per capita 

income and degree of income inequality (Shafik, 1994; Grossman and 

Krueger, 1995; Moomaw and Unruh, 1997; McConnell, 1997; Rothman, 1998; 

De Bruyn et al., 1998 and Suri and Chapman, 1998).  

 

In case of developing countries, the study of economic determinants of 

distribution of income and its welfare implications remain empirical issue 

because in developing countries the macroeconomic variables like aggregate 

income show upward trend with rising level of income inequality (Fofack and 

Zeufak, 1999). Anand and Kanbur (1993) highlight the two main problems 

with Kuznets hypothesis, first by using cross-section data there is no inverted 

U-shaped relationship between income inequality and economic development 

(Halkos and Tzeremes, 2011). Second, Kuznets model has some theoretical 

misspecification as sectoral inequalities and sectoral means change over time 

so overall inequality may increases or may decrease. Bourguignon and 

Morrisson (1998) mention that the process of inverted U-shaped of Kuznets is 

complex. Moreover, they explain that rural-urban migration and income 

differences have endogenous properties. The income distribution under 

competitive labor market is decided by distribution of factor ownership and 

factor endowments. But in real life perfect competition is absent and relative 

labor productivity decides income distribution among factors. This creates 

inequality in income distribution, so inverted U-shaped hardly exists.  

 

Lewis (1954), Kaldor (1956) give theoretical background for measuring 

and determinants of income inequality among different sectors of the 

economy. Alesina and Perotti (1996) empirically investigate the relationship 

among socio-political instability and income inequality. So following the 

empirical model of Alesina and Perotti (1996) the model of our study becomes 

as:  

 

 , , , ,t t t t t tGINI f SSE MII Y URB FLF      (4.8) 

 

GINI   Income inequality (Gini)  

SSE Level of education (Secondary school enrollment rate) 

MII   Macroeconomic instability (Macroeconomic Instability Index)  

PCI   Per capita income 

URB   Urbanization (percentage population living in cities)  

FLF   Female labor force participation rate  
t  time period  
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For finding the responsiveness of dependent variable to independent 

variable, the equation can be written in the following form: 

 

10 13 211 12 14
2

tt u
t t t t t tGINI SSE MII Y URB FLF e

    
     (4.9) 

 

where 

e is the base of natural logarithm and u  is the white noise error term 

taking the natural log of both sides of equation (4.9) 

 

 2 10 11 12ln ln ln lnt t t tGINI SSE MII Y      

     13 14 2ln lnt t tURB FLF u     (4.10) 

 

 

4.1.5 Theoretical Background of Economic Growth Model 

 

Why does output of some countries grow faster than other? Most of 

theoretical and empirical literature of development economic reveals around 

this question. Kormendi and Meguire (1985) Grier and Tullock (1989), Barro 

(1991), Sala-i-Martin (1997), Fernandez et al., (2001), Barro and Sala-i-Martin 

(2003), Hendry and Krolzig (2004) and Sala-i-Martin et al., (2004) conducted 

time series and panel studies for investigating the determinants of economic 

growth. The main focus of above theoretical and empirical literature was to 

achieve sustainable level of economic growth.  

 

For finding the impact of macroeconomic instability on economic 

growth the study used the Cobb Douglas production function: 

 

( )Y f KL          (4.11) 

 

This shows that output depends upon total capital and total labor. 

Dalsted (1995) measured the importance of finance in production process. He 

studied the financial management for agriculture producers. Ghura (1997) and 

Ramirez (1998) analyze that finance and labor are two main factors which are 

responsible for economic growth in case of Cameroon and Mexico. Following 

the methodology of Ghura (1997), Ramirez (1998) and Christopoulos and 

Tsionas (2004) the model of our study will become as:  

 

 SSE ,FIN ,TLF ,MII ,FDIt t t t t tGPD f     (4.12) 

 

GPD gross domestic product 

SSE secondary school enrollment 
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FIN  financial development 

TLF total labor force 

MII macroeconomic instability 

FDI  foreign direct investment 

t  time period 

 

For finding the responsiveness of dependent variable to independent 

variable, the equation can be written in the following form: 

 

3 5 61 2 4
0 SSE FIN TLF MII FDI

t
t t t t t tGPD e

    
     (4.13) 

 

 e = represent for the base of log  

 

Following the log linear form of the function our model become as: 

 

0 1 2 3 4 5LGDPt t t t t t tLSSE LFIN TLF MII LFDI e        

te  = Error term 

 

 

4.2 ECONOMETRIC METHODOLOGY 

 

The application of econometric tools on macroeconomic models is one 

of the most important aspects within quantitative economic analysis. In most 

of macroeconomic data the involvement of time trend makes the time series 

data non-stationary and the regression results of this data are spurious. Nelson 

and Plosser (1982) mention that mostly time series data of macroeconomic 

variables have unit root problem. They conclude that existence or non-

existence of unit root helps to check the authenticity of data generating 

process. Stationary and non-stationary data have some different features. The 

stationary time series data have temporary shocks which are disappeared over 

the time and series move back to their long run means values. Whereas, shocks 

are permanent in non-stationary time series data. As a result, the variance and 

mean of a non-stationary time series is depended upon time trend and series 

follow; (a) no long run mean to which the series returns (b) variance will 

depend on time and will approach infinity as time goes to infinity. In case if 

the time series data has only negative or positive shocks, the time series data is 

non-stationary (Dickey and Fuller, 1979). There are different unit root tests 

available for making data stationary. For our analysis we use Augmented 

Dickey-Fuller (ADF) unit root test (1981), Phillips Perron (PP) unit root test 

(1988) and Dickey-Fuller Generalized Least Squares (DF-GLS) unit root test 

(1996). We use three unit root tests because of their different properties for 

same results. For ADF we have to follow this procedure:  
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1 tt tX X e    AR (1)      (4.14) 

 

If 

 

1   non-stationary 

and 

1   stationary 

 

If unit root exists the variable is non-stationary; 

 

1 1 2 2t t t tX X X e     

 
2

1 2t t t tX LX L X e      

 

where L  is lag operator  

 

Taking tX  common we get; 

 

 2
1 2t t tX X L L e      

 

Letting 

  

 2
1 2L L L      

 

We get 

 

t t tX LX e    

 

Solving for te  we get; 

 

t t tX LX e   

t t tX LX e    

 

Let 

 
 1 0L   

 1/L    
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If 1L   Time series will be stationary 

 
 1 1    

 

1 1 1t t t t tX X X X e       AR (2)    (4.15) 

 

1( 1)t t tX X e      

 

1t t tX X e            (4.16) 

 

Where 

 1    

 0   non-stationary 

 0   stationary 

 

 

4.2.1 Augmented Dickey-Fuller (ADF) Test 

 

Dickey and Fuller (1981) proposed the Augmented Dickey-Fuller 

(ADF). The general forms of the ADF can be written as: 

 

1 1
1

q

t t j t j t
j

X X X e 


             (4.17) 

 

1 2
1

q

t t j t j t
j

X X X e 


              (4.18) 

 

1 3
1

q

t t j t j t
j

X t X X e 


              (4.19) 

 

tX  is a time series for testing unit roots, t  is the time trend and te  is 

error term having white noise properties. If 0j  , it represents the simple DF 

test. The lagged dependent variables in the ADF regression equation are 

included until the error term becomes white noise. For checking the serial 

correlation of error terms LM test is used. The null and alternative hypotheses 

of ADF unit roots are;  

 

 0 0:H    non-stationary time series; so it has unit root problem. 

 0:aH    stationary time series 
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Apply OLS and compute   statistic of the estimated co-efficient of 1tX 

and compare with the Dickey Fuller (1979) critical   values. If the calculated 

value of   statistic is greater than the critical value then reject the 0H . In this 

case the time series data is stationary. On the other hand if we do not reject the

0H . In this case the time series is non-stationary. In this way by applying this 

procedure on all variables, we can easily find their respective orders of 

integration. 

 

 

4.2.2 Phillips and Perron (PP) Unit Root Test  

 

Phillips and Perron (1988) present unit root and PP test is viewed as DF 

test that made robust to serial correlation with the help of Newey-West (1987) 

heteroskedasticity and autocorrelation consistent covariance matrix estimator. 

Null hypothesis of PP and ADF have same normalized bias statistics and 

asymptotic distributions. PP has two main advantages over ADF. First PP test 

has strong power to predict the heteroskedasticity and serial correlation in 

error term. Second, user does not need to specify the lag length of test 

regression. The PP test has following procedure: 

 

1i i iy y           (4.20)  

 

where we include the time trend and exclude the constant term. In this way Z

and Z  are two statistic calculated as: 
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where i  error term of OLS, k  represents the number of covariates, q  

represent number of lags, 2ˆn  and ̂  is standard error of ̂ .  

 

 In eq. (4.23) when 0j   this represents the variance of the error terms 

and when 0j   this represents covariance lies between two error term.  

 

 In eq. (4.24) when covariances are zero or –ve the auto correlation 

between the residuals i,ˆ n  is zero for 0j  . Then the second term of the  

eq. (4.24) disappears and 2
0,ˆ ˆn n    and they can be replaced with each other.  

 

If 2
0,ˆ ˆ 0n n     the in the second term of the eq. (4.22) disappear.  

 

0,
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n nZ
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 then its reduce form is as  
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ˆ
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         (4.26) 

 

Hence there is no autocorrelation or unit root problem between the error 

terms. In this way by applying this procedure on all variables, we can easily 

find their respective orders of integration of all variables.  

 

 

4.2.3 The DF-GLS unit root test 

 

Elliott et al., (1996) proposed modifying DF test statistic by using 

Generalized Least Squares (GLS) approach. They claim that modified DF test 

has best explanatory power for small sample size data as compare to simple 

DF and ADF. Moreover, DF-GLS unit root test has improved predicting power 

when an unknown mean or trend is present. DF-GLS test has following 

process:  

 

Let  

 

(1, )tz t          (4.27)  
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In case of ty  time series, 

 

   1 2, 1 ,...., 1 Ty L y L y          (4.28) 

 

   1 2z , 1 z ,...., 1 zTL L          (4.29) 

 

regress eq. (4.28) on eq. (4.29) and get  

 

 GLS  

 

where 01 / T, 0c      and 13.5c    for without trend statistic.  

 

 Without trend t t GLSy y z    and then regress ADF with no time trend 

and intercept. The t-statistic of 1ty  is DF GLS statistic. For demeaned case, t  

is omitted from tz  and 7.0c    

 

 

4.2.4 Autoregressive Distributive Lag (ARDL)  

Approach to Co-Integration 

 

In applied econometric number of co-integration tests are available. 

Most famous and traditional co-integration tests are the residual based  

Engle-Granger (1987) test, Maximum Likelihood based on Johansen 

(1991/1992) and Johansen-Juselius (1990) tests. One thing is common in these 

tests, they require same order of integration for their analysis. These co-

integration tests become invalid and inefficient when the variables of the 

model have different level of integration. Moreover, these analysis of co-

integration do not give information about the structural breaks of time series 

data and have low power of prediction. With the passage of time structural 

changes are occurring in time series such as economic crises, new institutional 

arrangements and changes in policy regime. The problem with these traditional 

methods is that the testing of the null hypothesis of structural stability against 

the alternative of a one-time structural break. If such structural changes are 

present in the data generating process, but not allowed for in the specification 

of an econometric model, results may be biased towards the erroneous non-

rejection stationary hypothesis (Leybourne and Newbold, 2003 and Perron, 

1989, 1997). Pesaran and Pesaran (1997), Pesaran and Shin (1999), Pesaran, 

Shin and Smith (2001) has introduced the most advance and recent method of 
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co-integration known as the Autoregressive Distributive Lag (ARDL) bound 

testing approach.  

 

ARDL bound testing approach has numerous advantages over traditional 

methods of co-integration. At first, ARDL can be applied regardless by 

following the order of integration. It can be applied I(0), purely I(1) or mix 

order of integration (Pesaran and Shin, 1999). On second, ARDL bound testing 

approach to co-integration can be used for small sample size (Mah, 2000) 

rather than traditional methods. At third, this approach allows to take sufficient 

number of lags for capturing the data generating process in a general to 

specific modeling framework (Laurenceson et al., 2003). In the last, ARDL 

gives efficient and valid detailed information about the structural breaks in 

data. However, Pesaran and Shin (1999) contended that “appropriate 

modification of the orders of the ARDL model is sufficient to simultaneously 

correct for residual serial correlation and the problem of endogenous 

variables”. 

 

This technique is based on Unrestricted Vector Error Correction Model 

(UVECM) which have better properties for short and long run equilibrium as 

compared to traditional techniques (Pattichis, 1999). Pesaran and Shin (1997) 

and later on Pesaran et al., (2001) mention that under certain environment long 

run correlation among macroeconomic variables can be found with the help of 

Autoregressive Distributive Lag Model (ARDL). After lag order selection for 

ARDL procedure, simply OLS can be used for identification and estimation. 

Valid estimates and inferences can be drawn through presence of unique long 

run alliance that is crucial for co-integration. Alam and Quazi (2003) reveal 

that ARDL estimation is possible even where explanatory variables are 

endogenous. Moreover, ARDL remains valid irrespective of the order of 

integration of the explanatory variables. But ARDL will fail if any variable is 

I(2). For applying the bounds testing procedure, it is necessary to represent 

equation in a conditional autoregressive distributed lag model as following: 

 

1 2 3 1 4 1 5 1lnY lnY lnX lnZ ....t t t tt           

 1 0 0

lnY lnX lnZ ....
p p p

h t h j t j k t k it
h j k

u  
  

              (4.30) 

 

Here ln tY  is used for different dependent t  is for time of 1ln tY   

representing the lag of dependent variable and lnXt  is first independent 

variable and lnZt  is second independent variable so on.   represents the rate 

of change in variables. At first the study will find the direction of relationship 

among the variables in case of Pakistan by applying the bounds test using 

Wald test. The Wald test for the bounds testing depends on some of the 
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following factors: The order of integration I(d) of variables in the ARDL 

model, either the intercept or trend or both are included in the ARDL model 

and the number of regressors in ARDL model. This study uses different 

proxies for social progress as dependent variable and every model has different 

control variable with macroeconomic instability. So above ARDL model can 

run for all models in this study.  

 

The calculated F-Statistic is compared with the critical value tabulated 

by Pesaran and Pesaran (1997) or Pesaran et al., (2001) that is extended by 

Narayan (2005). If the F-test statistic exceeds the upper critical value, the null 

hypothesis of no co-integration is rejected regardless the order of integration 

I(0) or I(1). If the calculated F-test statistic is less than the lower critical value 

the null hypothesis is accepted and there is no co-integration among the 

variable of the model. However, if the sample F-test statistic falls between 

these two bounds, the conclusive decision is not made. When the order of 

integration of the variables is known and all the variables are I(1), the decision 

is made based on the upper bounds. If all the variables are I(0) then the 

decision is made based on the lower bounds. On the base of the above equation 

our null and alternative hypothesis for co-integration test are as given below: 

 

 0 3 4 5: 0H      (no co-integration among the variables) 

 3 4 5: 0AH      (co-integration among variables) 

 

If there is long run co-integration relationship among the variables, for 

finding short run relationship we use the Vector Error Correction Model 

(VECM). The VECM is explained as under:  

 

1 2
1 0

lnY lnY lnX
p p

it h it h j t j
h j

t  
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lnZ
p

k it k t t
k

ECT u 


       (4.31) 

 

All the variables above except 1tECT   which is one time period lagged 

error correction term. The error correction model results indicate the speed of 

adjustment back to the long run equilibrium after a short run shock. To 

determine the goodness of fit of the ARDL model, the diagnostic tests are 

conducted. The diagnostic or sensitivity tests examine autoregressive 

conditional heteroscedisticity, serial correlation, normality and 

heteroscedisticity associated with the model. 
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4.2.5 Granger Causality Test  

 

Granger (1969) proposed a causality test which is based on time series 

data. If X variable Granger cause variable Y then X is suitable for forecasting 

Y. Granger (1987) and Engle and Granger (1988) further strengthen the 

properties of Granger (1969) causality test. This test has following 

methodology:  

 

1
1

q

it i it k t
i

X Y 


              (4.32)
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             (4.33) 

 

For investigating the optimal lag length Schwarz Information Criteria 

(SIC) or Akaike’s Final Prediction Error (FPE) are used. For checking the 

equation (4.32) X  Granger Causes Y  if 0 :H i o   there is no causal 

relationship but :AH  at least one i o   there is causal relationship and for 

equation (4.33) Y Granger Causes X  if 0 :H i o   there is no causal 

relationship but :AH  at least one i o   there is causal relationship between 

variables. 
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CHAPTER 5: 
 

EMPIRICAL RESULTS AND DISCUSSION 
 

 

This study investigates the impact of macroeconomic instability (MII) 

on social progress of Pakistan, Human Well-Being (HWB) while Under-Five 

Survival Rate (UFSR) and Income Inequality (GINI) are taken as proxies for 

social progress. This study also examines the impact of macroeconomic 

instability on Gross Domestic Product (GDP) in Pakistan. This section 

presents empirical results and discussion how macroeconomic instability 

impacts social progress of Pakistan.  

 

 

5.1  EMPIRICAL RESULTS AND DISCUSSION  

OF HUMAN WELL-BEING MODEL 

 

Table 5.1 

Descriptive Statistics 

 HWB MII SIS RM URB 

Mean 0.405 0.449 1.441 7.876 0.322 

Median 0.386 0.428 1.391 7.707 0.320 

Maximum 0.515 0.819 3.260 9.486 0.373 

Minimum 0.319 0.304 0.027 6.891 0.283 

Std. Dev. 0.062 0.107 1.046 0.685 0.026 

Skewness 0.444 1.280 0.272 0.789 0.346 

Kurtosis 1.856 5.336 1.870 2.763 1.972 

Jarque-Bera 2.884 1.838 2.160 3.506 2.112 

Probability 0.236 0.398 0.339 0.173 0.347 

      

Sum 13.37 14.819 47.564 259.914 10.648 

Sum Sq. Dev. 0.125 0.370 35.018 15.022 0.022 

 

Observations 33 33 33 33 33 

 

In Table 5.1, descriptive statistics is reported for reviewing the temporal 

properties of selected data set. All the variables in this model are analyzed with 

help of its Mean, Median, Maximum, Minimum, Standard Deviation, 

Skewness, Kurtosis, Jarque-Bera and Probability values. Kurtosis and 

Skewness would help to examine the volatilities among the variables of the 

model. Moreover, the descriptive statistics help to test the hypothesis of 

normality of the variables of the model. The Table 5.1 reveals the results of 
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descriptive statistics of all variables of the model including human well-being, 

macroeconomic instability, social infrastructure, amount of remittances and 

urbanization in case of Pakistan. The results indicate that human well-being, 

macroeconomic instability index, amount of remittances and urbanization are 

positively skewed whereas social infrastructure is negatively skewed. All 

variables have positive Kurtosis values. The values of Skewness and Kurtosis 

indicate that all variables of the model are insignificant and different from zero 

so we reject null hypothesis of no normality. The calculated value of Jarque-

Bera specifies that all variables have finite covariance and zero mean, this also 

confirms that all variables of the model are normally distributed.  

 

Table 5.2 

Pairwise Correlation of Human Well-being Model 

HWB 1.000  

MII 
0.289 

(1.68)* 
1.000  

SIS 
0.857 

(9.2)*** 

0.150 

0.848 
1.000  

RM 
0.676 

(5.1)*** 

0.467 

(2.9)*** 

0.347 

(2.06)** 
1.000  

URB 
0.984 

(31.3)*** 

0.336 

(1.98)** 

0.882 

(10.4)*** 

0.651 

(4.7)*** 
1.000 

 HWB MII SIS RM URB 

Note: The asterisks ***, ** and * denote the significant at 

1%, 5% and 10% levels, respectively. 

 

The Table 5.2 presents the correlation matrix among variables, the 

results indicate that human well-being has positive and significant correlation 

with macroeconomic instability, social infrastructure, amount of remittances 

and urbanization in Pakistan. The results highlight that human well-being and 

urbanization are highly correlated with each other and their relationship is 

significant at 1 percent. The relationship between macroeconomic instability 

and social infrastructure is positive but insignificant. The results show that 

amount of remittances has positive and significant correlation with 

macroeconomic instability and social infrastructure in Pakistan. The results 

explain that urbanization has positive and significant correlation with 

macroeconomic instability, social infrastructure and amount of remittances. 

Overall results show that all variables are positively correlated to one another 

and most of them are significant in case of Pakistan. 
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5.1.1 The Results of Unit Root Tests of Human Well-Being Model 

 

Table 5.3 

Unit Root Tests Result of HWB 

Variables ADF PP DF-GLS 

HWB 0.353 0.609 0.870 

MII -2.953** -3.033** -2.862*** 

SIS -9.723*** -9.830*** 0.088 

RM 0.621 0.308 -0.210 

URB 1.607 2.883 0.315 

At First Difference 

∆HWB -7.889*** -8.160*** -6.197*** 

∆MII -7.902*** -8.348*** -7.547*** 

∆SIS -3.858*** -3.929*** -3.546** 

∆RM -3.898*** -3.854*** -3.808*** 

∆URB -5.584*** -5.584*** -5.387*** 

Note: The asterisks ***, ** and * denote the significant at 1%, 5% and 

10% levels, respectively. The figure in the parenthesis is the 

optimal lag structure for ADF and DF-GLS tests, bandwidth for the 

PP unit root test is determined by the Schwarz Bayesian Criterion. 

 

In the presence of unit root or non-stationarity, mean and covariance of 

error term do not move back to its equilibrium value and regression results of 

these series become spurious. Moreover, for investigating the co-integration 

among the variables, stationarity is necessary and sufficient condition. There 

are different tests available for removing the unit root problem in time series 

data. In this study we use Augmented Dickey-Fuller (ADF) and Phillips-

Perron (PP) and Dickey-Fuller Generalized Least Square (DF-GLS) because 

they have different treatment regarding parametric and non-parametric 

variables. The results of the unit root are presented in the Table 5.3. The 

results of ADF, PP and DF-GLS indicate that human well-being, amount of 

remittances and urbanization are not stationary at level. Whereas 

macroeconomic instability is stationary at level in case of ADF, PP and DF-

GLS unit root tests. But social infrastructure is stationary at level by using 

ADF and PP unit root tests but by using DF-GLS social infrastructure is not 

stationary at level. At first difference human well-being, macroeconomic 

instability, social infrastructure, amount of remittances and urbanization all are 

stationary. The overall results show that the variables of the model have mixed 

order of integration which is suitable condition for applying ARDL co-

integration approach.  
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5.1.2 Lag Length Selection for Human Well-Being Model 

 

Table 5.4 

VAR Lag Order Selection Criteria 

HWB, MII, SIS, RM, URB 

Time Period: 1980-2012 

Lag LogL LR FPE AIC SC HQ 

0 88.806 NA 3.09e-09 -5.406 -5.175 -5.331 

1 275.626 301.322* 9.25e-14* -15.846 -14.459* -15.394* 

2 300.878 32.583 1.04e-13 -15.861* -13.318 -15.033 

* indicates lag order selected by the criterion 

LR: sequential modified LR test statistic (each test at 5% level) 

FPE: Final prediction error 

AIC: Akaike information criterion 

SC: Schwarz information criterion 

HQ: Hannan-Quinn information criterion 

 

The Table 5.4 presents the lag order selection criteria for variables of the 

model. Keeping the number of variables and number of observations in our 

view and lags required for co-integration test, maximum two lags are allowed 

to Vector Auto-Regressive process. On the basis of sequential modified LR 

test statistic (LR), Final prediction error (FPE), Akaike information criterion 

(AIC), Schwarz information criterion (SC) and Hannan-Quinn information 

criterion (HQ) optimal lag length is selected. The results of the Table 5.4 

reveal that all criterion allow optimal lag length 1, except Schwarz information 

criterion. Thus following the sequential modified LR test statistic, Final 

prediction error, Akaike information criterion and Hannan-Quinn information 

criterion lag length 1, is used for the variables of the model.  

 

 

5.1.3 Co-integration Test of Human Well-Being Model  

 

The results of the ARDL co-integration of human well-being, 

macroeconomic instability, social infrastructure, amount of remittances and 

urbanization are presented in Table 5.5. F-statistic and W-statistic are used for 

testing the null hypothesis of no co-integration among the variables of the 

model. The calculated F-statistic (7.321) is greater than the upper bound 

(4.689) value of Pesaran, Shin and Smith (2001) at 5 percent and the 

calculated W-statistic (36.606) is greater than the upper bound (23.445) value 

of Pesaran, Shin and Smith (2001) at 5 percent. So null hypothesis of no co-
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integration is reject and alternative hypothesis is accepted which confirms co-

integration among the variables. This confirms that human well-being, 

macroeconomic instability, social infrastructure, amount of remittances and 

urbanization have long run relationship in case of Pakistan. 

 

Table 5.5 

ARDL Bounds Testing Approach 

Dependent Variable HWB 

ARDL(1,1,0,0,0) 

Critical 

Value 

F-Statistics 7.321 W-statistic 36.606 

Lower 

Bound 

Upper 

Bound 

Lower 

Bound 

Upper 

Bound 

95% 3.285 4.689 16.425 23.445 

90% 2.731 3.919 13.657 19.597 

 

As F-statistic and W-statistic proved that co-integration existed among 

the variables, now long run relationship can be found by using human well-

being as dependent variable and macroeconomic instability, social 

infrastructure, amount of remittances and urbanization as independent 

variables. The long run results of the model are reported in the Table 5.6.  

 

Table 5.6 

Estimated Long Run Coefficients using the ARDL Approach 

ARDL(1,1,0,0,0) 

Dependent variable is HWB 

Time Period 1981-2012 

Regressor Co-efficients Standard-Error T-Ratio (Prob) 

MII -.119 .033 -3.559[.002] 

SIS .023 .012 1.846[.077] 

RM .039 .0127 3.114[.005] 

URB 1.475 .220 6.697[.000] 

C .352 .334 1.052[.303] 

 

 

The results indicate that macroeconomic instability has negative and 

significant relationship with human well-being or living standard. As Clark 

and Oswald (1994), Krugman (1994), Oswald (1997) and Di Tella and 

MacCulloch (2006) conclude that macroeconomic instability has negative 
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relationship with well-being. The estimates indicate that 1 percent increase in 

macroeconomic instability decreases human well-being in Pakistan by (-.119) 

percent and this relationship has 1 percent level. The results reveal that social 

infrastructure has positive and significant impact on human well-being in 

Pakistan. The results show that 1 percent increase in social infrastructure, 

increases human well-being in Pakistan by (.023) percent and this relationship 

has 10 percent level of significance. The estimated results favor the findings of 

Rodrik (2000) that social infrastructure has positive relationship with overall 

life expectancy of a nation. The results highlight that amount of remittances 

has positive and significant impact on human well-being in Pakistan. Hanson 

and Woodruff (2003), Acosta (2007) and Lu and Treiman (2007) found that 

remittances have positive relationship with health and education. The 

estimated results of human well-being model show that 1 percent increase in 

remittances increases human well-being in Pakistan by (.039) percent and this 

relationship is significant at 1 percent. The coefficient of urbanization shows 

that there is positive and significant relationship between urbanization and 

human well-being in Pakistan. The results reveal that 1 percent increase in 

urbanization increases the human well-being by (1.475) percent and this 

relationship has 1 percent level of significance. Urbanization has highly 

positive influence on human well-being in Pakistan whereas macroeconomic 

instability reduces the human well-being in Pakistan. The overall long run 

results show that all the independent variables have theoretical correct sign and 

we reject the null hypothesis and accept the alternative hypothesis as 

macroeconomic instability impacts social progress in Pakistan. This shows that 

for increasing the human well-being in Pakistan, the government should 

reduce the macroeconomic instability and increase social infrastructure, 

amount of remittances and urbanization in Pakistan. 

 

 

5.1.4 The Short Run Estimates of Human Well-Being Model  

 

After examining the long run results among the variables of the model, 

now by using the Vector Error-correction Model (VECM), the short run 

relationship among the variables of the model can be explored. The short run 

dynamics are reported in Table 5.7.  
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Table 5.7 

Error Correction Representation for the Selected ARDL Model  

ARDL(1,1,0,0,0) 

Dependent variable is dHWB Time Period 1981-2012 

Regressor Co-efficients Standard-Error T-Ratio (Prob) 

dMII -.044 .017 -2.581[.016] 

dSIS .015 .008 1.926[.065] 

dRM .026 .008 3.027[.006] 

dURB .992 .274 3.614[.001] 

ECM(-1) -.672 .141 -4.745[.000] 

R-Squared  .625  R-Bar-Squared  .535  

S.E. of Regression  .016  F-Stat. F(5,26)  8.357[.000]  

Mean of Dependent Variable  .013  S.D. of Dependent Variable  .024  

Residual Sum of Squares  .007  Equation Log-likelihood  88.944  

Akaike Info. Criterion  81.944  Schwarz Bayesian Criterion  76.814  

DW-statistic  2.146 

 

The estimates show that macroeconomic instability has negative and 

significant impact on human well-being in Pakistan. The coefficient of 

macroeconomic instability shows that 1 percent increase in macroeconomic 

instability decreases the human well-being in Pakistan by (-.044) percent. On 

the other hand, the coefficients of social infrastructure, remittances and 

urbanization show that social infrastructure, amount of remittances and 

urbanization have positive and significant impact on human well-being in 

Pakistan. The short run dynamics reveal that urbanization is more fruitful for 

increasing the human well-being in Pakistan whereas by reducing 

macroeconomic instability, we can achieve better level of human well-being in 

Pakistan. The short run relationship of independent variables with dependent 

variable is theoretically correct and same as it is in the long run. The negative 

and significant coefficient (-.672) of ECM is theoretically correct. The 

negative and significant value of ECM shows the speed of adjustment from 

short run to long run equilibrium. The estimates of ECM reveal that short run 

needs one and half year to converge in the long run equilibrium. Moreover 

short run deviations in the last period are corrected by (67.258) percent in 

future in case of Pakistan. 
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5.1.5 Diagnostic Tests Results of Human Well-Being Model 

 

In the diagnostic tests we check the serial correlation, functional form, 

normality and Heteroscedasticity among the variables of the model. The 

results of diagnostic tests are reported in Table 5.8.  

 

Table 5.8 

Diagnostic Tests 

Test Statistics LM-Version F-Version 

A-Serial Correlation CHSQ(1) .675[.411]* F(1,24)* .517[.479]* 

B-Functional Form CHSQ(1) .003[.950]*F(1,24)* .002[.957]* 

C-Normality CHSQ(2) 1.448[.485]* Not- applicable 

D-Heteroscedasticity 

CHSQ(1) 
1.431[.231]*F(1,30) 1.405[.245]* 

A: Lagrange multiplier test of residual serial correlation 

B: Ramsey's RESET test using the square of the fitted values 

C: Based on a test of Skewness and kurtosis of residuals 

D: Based on the regression of squared residuals on squared fitted values 

 

The results of Lagrange multiplier test of residual serial correlation 

show that there is no serial correlation among the variables of the model. 

Ramsey’s RESET test using the square of the fitted values show that the model 

has correct functional form. Normality based on Skewness and Kurtosis 

explain that the time series data of all variables is normally distributed. The 

results show that there is no heteroscedasticity in data. 

 

 

5.1.6 Specification Test for Human Well-Being model 

 

The stability of model is very important, the stability tests enable us to 

see whether the estimated model shifts or not over the selected time period. 

Hansen (1996) argued that misspecification of model may provide biased 

results that influence the explanatory power of the results. The Cumulative 

Sum (CUSUM) and the Cumulative Sum of the Squares (CUSUM sq) tests are 

used for examining the stability of short run and long run coefficients of the 

model (Brown, Durbin and Evans, 1975). The results of Cumulative Sum 

(CUSUM) and the Cumulative Sum of the Squares (CUSUM sq) tests are 

reported in Figure 5.1 and Figure 5.2.  
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Figure 5.1: Plot of Cumulative Sum of Recursive Residuals 

 

 
Figure 5.2: Plot of Cumulative Sum of Squares of Recursive Residuals 

 

 

The figures show that Cumulative Sum (CUSUM) and the Cumulative 

Sum of the Squares (CUSUM sq) are between the two critical lines and do not 

go outside the critical boundaries. The figures of Cumulative Sum (CUSUM) 

and the Cumulative Sum of the Squares (CUSUM sq) confirm that the model 

is correctly specified. 

 

 

5.1.7 Granger Causality Tests for Human Well-Being Model 

 

After confirming co-integration among the variables of human-welling 

model, now the causal relationship among the variables of the model can be 

examined. As the direction of causality and causal relationship enable the 

policymakers to provide better policy suggestions for improving human well-
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being in Pakistan. So for investigating the causality among the variable of 

human well-being model, Pair-wise Granger Causality Test (1969) is used. 

The results of Granger causality test are presented in the Table 5.9. The 

estimated results show there is unidirectional causality running from 

macroeconomic instability to human well-being in Pakistan. The results of the 

Table 5.9 show social infrastructure does cause human well-being in Pakistan 

but human well-being does not cause social infrastructure. So there is 

unidirectional causality running from social infrastructure to human well-being 

in Pakistan. The results reveal that there is unidirectional causality running 

from workers remittances to human well-being in Pakistan. The results of 

Granger causality reveal that unidirectional causality is running from 

urbanization to human well-being in Pakistan. The estimated results show 

there is no causal relationship between social infrastructure and 

macroeconomic instability in Pakistan. But there is unidirectional causality 

running from workers remittances to macroeconomic instability and from 

urbanization to macroeconomic instability in Pakistan.  

 

Table 5.9 

Pairwise Granger Causality Tests 

Sample: 1980 2012 

Null Hypothesis F-Statistic Prob. 

MII does not Granger Cause HWB 

HWB does not Granger Cause MII 

2.816 

1.731 

0.078 

0.196 

SIS does not Granger Cause HWB 

HWB does not Granger Cause SIS 

2.255 

1.432 

0.056 

0.256 

RM does not Granger Cause HWB 

HWB does not Granger Cause RM 

2.262 

2.174 

0.090 

0.134 

URB does not Granger Cause HWB 

HWB does not Granger Cause URB 

1.910 

1.676 

0.093 

0.206 

SIS does not Granger Cause MII 

MII does not Granger Cause SIS 

0.564 

0.281 

0.575 

0.757 

RM does not Granger Cause MII 

MII does not Granger Cause RM 

5.604 

0.076 

0.009 

0.927 

URB does not Granger Cause MII 

MII does not Granger Cause URB 

2.206 

0.302 

0.090 

0.741 

RM does not Granger Cause SIS 

SIS does not Granger Cause RM 

0.728 

0.756 

0.492 

0.479 

URB does not Granger Cause SIS 

SIS does not Granger Cause URB 

0.411 

0.097 

0.666 

0.907 

URB does not Granger Cause RM 

RM does not Granger Cause URB 

1.966 

1.059 

0.090 

0.361 
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The results of the Table 5.9 reveal that social infrastructure has no 

causal relationship with workers remittances and urbanization in Pakistan. 

Whereas there is unidirectional causality running from urbanization to workers 

remittances in Pakistan. The overall results of the model show for increasing 

human well-being, the government of Pakistan should reduce macroeconomic 

instability and at the same time level social infrastructure, amount of workers 

remittances and level of urbanization should be improved.  

 

 

5.2 EMPIRICAL RESULTS AND DISCUSSION OF  

UNDER-FIVE SURVIVAL RATE MODEL 

 

The objective of this section is to empirically investigate the impact of 

macroeconomic instability on under-five survival rate in Pakistan. The Table 

5.10 presents the descriptive statistics of under-five survival rate model.  

 

Table 5.10 

Descriptive Statistics of UFSR 

 UFSR MII FSSE HII FOOD FLF 

 Mean 6.776 0.449 2.861 1.400 4.297 2.728 

 Median 6.776 0.428 2.924 1.590 4.370 2.681 

 Maximum 6.817 0.819 3.388 2.285 4.780 3.148 

 Minimum 6.732 0.304 2.168 0.028 3.674 2.424 

 Std. Dev. 0.026 0.107 0.438 0.667 0.342 0.229 

 Skewness -0.048 1.280 -0.380 -0.656 -0.273 0.491 

 Kurtosis 1.695 5.336 1.628 2.254 1.836 1.954 

       

 Jarque-Bera 2.353 1.838 3.385 3.138 2.272 2.832 

 Probability 0.308 0.398 0.184 0.208 0.320 0.242 

       

 Sum 223.611 14.819 94.431 46.213 141.832 90.028 

 Sum Sq. Dev. 0.022 0.370 6.150 14.668 3.760 1.688 

 Observations 33 33 33 33 33 33 

 

The results of the Table 5.10 reveal that under-five survival rate, female 

education, family planning and health cares, availability of food and female 

labor force participation are negatively skewed but macroeconomic instability 

is positively skewed. The results show that all variables of the model have 

positive Kurtosis. The values of Skewness reveal that all the variables of the 

model are normally distributed. The estimated values of Jarque-Bera indicate 

that all the variables have zero mean and finite covariance, this confirms that 

variables are normally distributed.  
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Table 5.11 

Pairwise Correlation of Under Survival Rate Model 

UFSR 1.0000  

MII 
0.353 

(1.86)* 
1.000  

FSSE 
0.978 

(26.5)*** 

0.236 

1.352 
1.000  

HII 
0.792 

(7.2)*** 

0.064 

0.357 

0.812 

(7.76)*** 
1.000  

FOOD 
0.993 

(46.8)*** 

0.255 

1.469 

0.987 

(34.60)*** 

0.835 

(8.45)*** 
1.000  

FLF 
0.951 

(17.2)*** 

0.367 

(2.19)** 

0.902 

(11.68)*** 

0.656 

(4.84)*** 

0.927 

(13.8)*** 
1.000 

 UFSR MII FSSE HII FOOD FLF 

Note: The asterisks ***, ** and denote the significant at  

1% and 5% levels, respectively. 

 

Correlation matrix among the variables is presented in the lower part of 

the Table 5.11. The estimated results reveal that under-five survival rate has 

positive and significant correlation with macroeconomic instability, female 

education, family planning and health cares, availability of food and female 

labor force participation in case of Pakistan. The results reveal that female 

education, availability of food and female labor force participation have high 

correlation with under-five survival rate. The results show that macroeconomic 

instability has positive correlation with female education, family planning and 

health cares, food availability and labor force participation rate in case of 

Pakistan. Female education has positive and significant correlation with family 

planning and health cares, food availability and female labor force. The results 

highlight that family planning and health cares have positive and significant 

correlation with food availability and female labor force participation in case 

of Pakistan. The estimated results indicate that availability of food has positive 

and significant correlation with female labor force participation in Pakistan. 

The overall results indicate that all the independent variables of the model 

have positive and significant correlation with dependent variable. This shows 

that Pakistan is an interesting case to study the impact of macroeconomic 

instability on under-five survival rate. 
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5.2.1 The Results of Unit Root Tests of Under-Five Survival Rate Model 

 

As explained above that non-stationary data makes the regression results 

spurious and policy implication on such type of data is not reliable. The results 

of the unit root of under-five survival rate model are presented in the Table 

5.12.  

 

Table 5.12 

Unit Root Tests Results of UFSR 

Variables ADF PP DF-GLS 

UFSR -3.655*** -0.725 -2.985*** 

MII -2.953** -3.033** -2.862*** 

FSSE -1.121 -1.262 -0.218 

HII -0.047 -12.776*** 1.751* 

FOOD -2.134 -2.706* 0.102 

FLF 0.328 0.864 0.776 

At First Difference 

∆UFSR -2.855*** -3.655*** -1.723* 

∆MII -7.902*** -8.348**** -7.547*** 

∆FSSE -4.461*** -4.347*** -4.310*** 

∆HII -5.258*** -10.871*** -2.611** 

∆FOOD -5.415*** -5.415*** -5.069*** 

∆FLF -5.450*** -5.457** -5.314*** 

Note: The asterisks ***, ** and * denote the significant at 1%, 5% and 10% 

levels, respectively. The figure in the parenthesis is the optimal lag 

structure for ADF and DF-GLS tests, bandwidth for the PP unit root 

test is determined by the Schwarz Bayesian Criterion. 

 

The results of ADF and DF-GLS indicate that under-five survival rate is 

stationary at level but PP test results show that under-five survival rate is not 

stationary at level. The results indicate that macroeconomic instability is 

stationary at level in all three ADF, PP and DF-GLS tests. The results of PP 

and DF-GLS tests reveal that family planning and health cares are stationary at 

level but not stationary in case of ADF test. The results of PP test show that 

availability of food is stationary at level but non-stationary in case of ADF and 
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DF-GLS tests. The estimated results of ADF, PP and DF-GLS tests show that 

female education and female labor force participation are not stationary at 

level. At first difference the results of ADF, PP and DF-GLS tests reveal that 

under-five survival rate, macroeconomic instability, female education, family 

planning and health cares, food availability and labor force participation 

become stationary. The overall results of ADF, PP and DF-GLS tests indicate 

that the variables of the model have mixed order of integration which is 

suitable condition for applying ARDL co-integration approach. 

 

 

5.2.2 Lag Length Selection for Under-Five Survival Rate Model 

 

Table 5.13 

VAR Lag Order Selection Criteria 

UFSR, MII, HII, FSSE, FOOD, FLF  

Time Period: 1980-2012 

Lag LogL LR FPE AIC SC HQ 

0 230.193 NA 1.30e-14 -14.946 -14.666 -14.856 

1 500.143* 413.923* 2.31e-21* -30.542 -28.581* -29.915* 

2 519.604 22.055 9.53e-21 -29.440 -25.797 -28.274 

3 586.409 48.990 3.31e-21 -31.493* -26.169 -29.790 

* indicates lag order selected by the criterion 

LR: sequential modified LR test statistic (each test at 5% level) 

FPE: Final prediction error 

AIC: Akaike information criterion 

SC: Schwarz information criterion 

HQ: Hannan-Quinn information criterion 

 

Considering the importance of number of observations and number of 

variables and maximum lags required for co-integration approach, two 

maximum lags are allowed for Vector Auto-Regressive process. The results of 

lag selection criteria are presented in Table 5.13. The results of the Table 5.13 

reveal that all criterion allow optimal lag length 1, except Schwarz information 

criterion. Thus following the sequential modified LR test statistic, Final 

prediction error, Akaike information criterion and Hannan-Quinn information 

criterion lag length 1, is used for the variables of this model. The overall 

results of VAR lag order selection criterion show that maximum 1 lag length is 

selected for under-five survival rate model.  
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5.2.3 Co-integration Test of Under-Five Survival Rate Model  

 

 The Table 5.14 presents ARDL bound testing approach results of under-

five survival rate, macroeconomic instability, female education, family 

planning and health cares, availability of food and female labor force 

participation rate. F-statistic and W-statistic are used for testing the null 

hypothesis of no co-integration among the variables of under-five survival rate 

model.  

 

Table 5.14 

ARDL Bounds Testing Approach 

Dependent Variable UFSR 

ARDL(1,1,0,0,0) 

Critica

l Value 

F-Statistics 39.936 W-statistic 239.620 

Lower  

Bound 

Upper  

Bound 

Lower 

Bound 

Upper  

Bound 

95% 3.069 4.518 18.415 27.108 

90% 2.559 3.788 15.357 22.730 

 

 The calculated F-statistic (39.936) is greater than the upper bound 

(4.518) value of Pesaran et al., (2001) at 5 percent and the calculated W-

statistic (239.620) is greater than the upper bound (27.108) value of Pesaran et 

al., (2001) at 5 percent. So null hypothesis of no co-integration is rejected and 

alternative hypothesis is accepted which supports co-integration among the 

variables of under-five survival rate model. This confirms that under-five 

survival rate, macroeconomic instability, female education, family planning 

and health cares, availability of food and female labor force participation have 

long run relationship in case of Pakistan. 

 

The results of Table 5.14 confirm the existence of co-integration among 

the variables of under-five survival rate model. Now the study examines the 

long run relationship among under-five survival rate, macroeconomic 

instability, female education, family planning and health cares, availability of 

food and female labor force participation in case of Pakistan. The long run 

results of under-five survival rate are presented in the Table 5.15.  
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Table 5.15 

Estimated Long Run Coefficients using the ARDL Approach 

ARDL(1,0,1,0,1,0) 

Dependent variable is UFSR 

Time Period 1981-2012 

Regressor Co-efficients Standard-Error T-Ratio (Prob) 

MII -0.003 .002 -1.836[.079] 

FSSE 0.015 .008 1.819[.082] 

HII 0.004 .002 1.964[.062] 

FOOD 0.061 .014 4.315[.000] 

FLF -0.021 .011 -1.790[.120] 

C 0.576 .048 136.500[.000] 

 

The estimated results reveal that macroeconomic instability has negative 

and significant impact on under-five survival rate in Pakistan. The estimates 

indicate that 1 percent increase in macroeconomic instability in Pakistan 

decreases under-five survival rate by (-0.003) percent and this relationship is 

significant at 10 percent. The estimated results reveal that female education 

has positive and significant relationship with under-five survival rate in 

Pakistan. The results of this study are supported by the studies of Subbarao and 

Raney (1995) and Ali (2001), as they conclude that female education becomes 

the main source of decreasing under-five mortality. The results show that 1 

percent increase in female education, increases under-five survival rate by 

(0.015) percent and this relationship have 10 percent level of significance. The 

results show that family planning and health cares has positive and significant 

relationship with under-five survival rate. The estimates show that 1 percent 

increase in family planning and health cares increases under-five survival rate 

by (0.004) percent in Pakistan and this relationship is significant at 10 percent.  

 

The coefficient of availability of food in Table 5.15 indicates that there 

is positive and significant relationship between availability of food and under-

five survival rate in Pakistan. As Ezra and Kiros (2000) mention that hunger 

increases child mortality. The estimated results reveal that 1 percent increase 

in availability of food in Pakistan increases under-five survival rate by (0.061) 

percent and this relationship has 1 percent level of significance. The results 

show that female labor force participation has negative and insignificant 

relationship with under-five survival rate in Pakistan. Hojman (1994) mentions 

that female labor force participation decreases child mortality in case of 

developed countries but vise-versa in case of developing countries. The overall 

long run results of under-five survival rate show that macroeconomic 

instability and female labor force participation have negative relationship with 
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under-five survival rate in Pakistan. So we reject null hypothesis that 

macroeconomic instability does not impact social progress in Pakistan and 

accept alternative hypothesis. The estimates show that macroeconomic 

instability is decreasing social progress in Pakistan so for getting required level 

of social progress macroeconomic environment of Pakistan should be stable. 

Moreover, for increasing under-five survival rate much attention should be 

paid on female education, family planning and health cares and availability of 

food in Pakistan. 

 

 

5.2.4 The Short Run Estimates of Under-Five Survival Rate Model  

 

After examining the long run relationship among the variables of under-

five survival rate now with the help of Vector Error-Correction Model 

(VECM) short run dynamic among the variables can be investigated. The 

results of short run dynamic are presented in Table 5.16. The results reveal that 

macroeconomic instability has negative and significant relationship with 

under-five survival rate. The estimates show 1 percent increase in 

macroeconomic instability in Pakistan decreases under-five survival rate by (-

.190E-3) and this relationship is significant at 10 percent. The estimated results 

indicate that female education and availability of food have positive but 

insignificant relationship under-five survival rate in Pakistan. The coefficient 

of family planning and health cares reveal that family planning and health 

cares have positive and significant relationship with under-five survival rate in 

Pakistan. The results indicate that 1 percent increase in family planning and 

health cares in Pakistan increases under-five survival rate by (.211E-3) percent 

and this relationship is significant at 5 percent. Female labor force 

participation has negative and significant relationship with under-five survival 

rate in case of Pakistan.  
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Table 5.16 

Error Correction Representation for the Selected ARDL Model  

ARDL(1,0,1,0,1,0) 

Dependent variable is dUFSR 

Time Period 1981-2012 

Regressor Co-efficients Standard-Error T-Ratio (Prob) 

dMII -.190E-3 .113E-3 -1.772[.099] 

dFSSE .616E-3 .416E-3 1.480[.151] 

dHII .211E-3 .824E-4 2.566[.017] 

dFOOD .375E-3 .001 .353[.727] 

dFLF -.001 .408E-3 -2.656[.014] 

ECM(-1) -.049 .010 -4.621[.000] 

R-Squared (.912) R-Bar-Squared (.882) 

Equation Log-likelihood (251.196) 

Akaike Info. Criterion (242.196) 

Schwarz Bayesian Criterion (235.600) DW-statistic (2.057) 

 

The overall short run dynamic shows that macroeconomic instability has 

negative but family planning and health cares have positive and significant 

impact on under-five survival rate in Pakistan and they have same type of 

impact in long run. The negative and significant value of (-.049) ECM is 

theoretically correct. The negative and significant value of ECM shows the 

speed of adjustment from short run to long run equilibrium. The estimates of 

ECM reveal that short run needs 20 years and one month to converge in the 

long run equilibrium. This shows that for achieving a desired level of under-

five survival rate government of Pakistan should need sound planning because 

this aim needs a long time to fulfill. 

 

 

5.2.5 Diagnostic Tests Results of Under-Five Survival Rate Model 

 

For examining the serial correlation, functional form, normality and 

Heteroscedasticity among the variables of under-five survival rate, diagnostic 

Tests are conducted. The results of diagnostic tests are presented in Table 5.17. 

The results of Lagrange multiplier test of residual serial correlation show that 

there is no serial correlation among the variables of the model. Ramsey’s 

RESET test using the square of the fitted values reveal that the model has 

correct functional form. Normality based on Skewness and Kurtosis explains 
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that the time series data of all variables is normally distributed. The results 

show that there is no heteroscedasticity in data.  

 

Table 5.17 

Diagnostic Tests 

Test Statistics LM-Version F-Version 

A-Serial Correlation CHSQ(1) .097[.755]*F(1,22) .067[.798] 

B-Functional Form CHSQ(1) .703[.401]*F(1,22) .494[.489] 

C-Normality CHSQ(2) .846[.655] Not-applicable 

D-Heteroscedasticity CHSQ(1) .265[.606]*F(1,30) .251[.620] 

A: Lagrange multiplier test of residual serial correlation 

B: Ramsey's RESET test using the square of the fitted values 

C: Based on a test of skewness and kurtosis of residuals 

D: Based on the regression of squared residuals on squared fitted values 

 

 

5.2.6 Specification Test for Under-Five Survival Rate Model 

 

The stability of model is very important because the stability tests 

enable us to see whether the estimated model shifts or not over the selected 

time period. The Cumulative Sum (CUSUM) and the Cumulative Sum of the 

Squares (CUSUM sq) tests are used for this purpose. The results of 

Cumulative Sum (CUSUM) and the Cumulative Sum of the Squares (CUSUM 

sq) tests are reported in Figure 5.3 and Figure 5.4. The figures show that 

Cumulative Sum (CUSUM) and the Cumulative Sum of the Squares (CUSUM 

sq) are between the two critical lines and do not go outside the critical 

boundaries. The figures of Cumulative Sum (CUSUM) and the Cumulative 

Sum of the Squares (CUSUM sq) confirm that under-five survival rate model 

is correctly specified. 
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Figure 5.3: Plot of Cumulative Sum of Recursive Residuals 

 

 
Figure 5.4: Plot of Cumulative Sum of Squares of Recursive Residuals 

 

 

5.2.7 Granger Causality Test for Under-Five Survival Rate Model 

 

Granger causality test (1969) is used for examining the causal 

relationship among the variables of the under-five survival rate model. The 

results of Granger causality test are reported in the Table 5.18. The estimated 

results reveal that bidirectional causality is running between macroeconomic 

instability and under-five survival rate in Pakistan. The results show 

unidirectional causality is running from female secondary school education to 

under-five survival rate in Pakistan. The results in the Table 5.18 indicate that 

unidirectional causality is running from health infrastructure to under-five 

survival rate and from availability of food to under-five survival rate in 
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Pakistan. But there is bidirectional causal relationship between female labor 

force participation and under-five survival rate in case of Pakistan. 

 

The estimated results in the Table 5.18 reveal macroeconomic instability 

has no causal relationship with female secondary school education, heath 

infrastructure and female labor force participation in Pakistan. Whereas 

unidirectional causality is running from availability of food to macroeconomic 

instability in Pakistan. The results reveal that unidirectional causality is 

running from health infrastructure to female secondary school education in 

Pakistan. The overall Granger causality test results show for enhancing under-

five survival rate the government of Pakistan should reduce macroeconomic 

instability at the same time female secondary education, health infrastructure, 

availability of food and female labor force participation rate should be 

increased. 
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Table 5.18 

Pairwise Granger Causality Tests 

Sample: 1980 2012 

Null Hypothesis F-Statistic Prob. 

MII does not Granger Cause UFSR 

UFSR does not Granger Cause MII 

2.522 

2.789 

0.073 

0.054 

FSSE does not Granger Cause UFSR 

UFSR does not Granger Cause FSSE 

20.577 

1.464 

9.E-05 

0.250 

HII does not Granger Cause UFSR 

UFSR does not Granger Cause HII 

44.202 

1.320 

3.E-07 

0.296 

FOOD does not Granger Cause UFSR 

UFSR does not Granger Cause FOOD 

13.868 

0.271 

1.E-05 

0.892 

FLF does not Granger Cause UFSR 

UFSR does not Granger Cause FLF 

32.377 

3.197 

4.E-06 

0.034 

FSSE does not Granger Cause MII 

MII does not Granger Cause FSSE 

0.642 

0.666 

0.638 

0.622 

HII does not Granger Cause MII 

MII does not Granger Cause HII 

1.739 

0.382 

0.181 

0.818 

FOOD does not Granger Cause MII 

MII does not Granger Cause FOOD 

62.889 

0.758 

1.E-08 

0.564 

FLF does not Granger Cause MII 

MII does not Granger Cause FLF 

1.061 

1.241 

0.401 

0.325 

HII does not Granger Cause FSSE 

FSSE does not Granger Cause HII 

3.229 

1.111 

0.033 

0.378 

FOOD does not Granger Cause FSSE 

FSSE does not Granger Cause FOOD 

0.706 

0.314 

0.597 

0.864 

FLF does not Granger Cause FSSE 

FSSE does not Granger Cause FLF 

0.795 

1.305 

0.542 

0.301 

FOOD does not Granger Cause HII 

HII does not Granger Cause FOOD 

1.517 

0.503 

0.235 

0.733 

FLF does not Granger Cause HII 

HII does not Granger Cause FLF 

1.483 

0.352 

0.244 

0.838 

FLF does not Granger Cause FOOD 

FOOD does not Granger Cause FLF 

1.067 

0.679 

0.398 

0.614 
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5.3 EMPIRICAL RESULTS AND DISCUSSION  

OF INCOME INEQUALITY MODEL 

 

The objective of this section is to investigate the impact of 

macroeconomic instability on income inequality in Pakistan. The Table 5.19 is 

presenting the descriptive statistics for reviewing the temporal properties of the 

data. The Table 5.19 reports the descriptive statistics of all variables including 

income inequality, secondary school enrollment, macroeconomic instability, 

per capita income, urbanization and female labor force participation in 

Pakistan. The estimated results of Skewness and Kurtosis indicate that all 

variables are different from zero and normally distributed. The calculated 

value of Jarque-Bera specifies that all variables have finite covariance and zero 

mean, this also confirms that the data of all variables in model are normally 

distributed.  

 

Table 5.19 

Descriptive Statistics of GINI 

 GINI SSE MII PCI URB FLP 

Mean 0.352 4.167 0.449 28.787 0.322 2.728 

Median 0.367 4.095 0.428 28.862 0.320 2.681 

Maximum 0.410 4.553 0.819 29.433 0.373 3.148 

Minimum 0.275 3.859 0.304 28.031 0.283 2.424 

Std. Dev. 0.043 0.223 0.107 0.416 0.026 0.229 

Skewness -0.280 0.436 1.280 -0.264 0.346 0.491 

Kurtosis 1.800 1.806 5.336 1.961 1.972 1.954 

       

Jarque-Bera 2.410 3.004 1.838 1.867 2.112 2.832 

Probability 0.299 0.222 0.398 0.393 0.347 0.242 

       

Sum 11.446 137.534 14.819 949.995 10.648 90.028 

Sum Sq. Dev. 0.061 1.592 0.370 5.552 0.022 1.688 

       

Observations 33 33 33 33 33 33 

 

The Table 5.20 reports the correlation matrix among variables of the 

model. The results indicate that income inequality has negative and significant 

correlation with secondary school enrollment, per capita income, urbanization 

and female labor force participation in Pakistan. But income inequality has 

positive and insignificant correlation with macroeconomic instability in case of 

Pakistan. The results highlight that secondary school enrollment has positive 

and significant correlation with per capita income, urbanization and female 

labor force participation in Pakistan. Macroeconomic instability has positive 
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but insignificant correlation with per capita income. Whereas macroeconomic 

instability has positive and significant correlation with urbanization and female 

labor force participation in Pakistan. The results indicate that urbanization has 

positive and significant correlation with per capita income and female labor 

force participation in Pakistan. The results indicate that there is positive and 

significant correlation between urbanization and female labor force 

participation in Pakistan. Overall estimated results reveal that all variables of 

the model have positive correlation with each other and most of them are 

significant in Pakistan. 

 

Table 5.20 

Pairwise Correlation of Income Inequality Model 

GINI 1.000  

SSE 
-0.670 

(-5.03)*** 
1.000  

MII 
0.148 

0.835 

0.325 

(1.91)* 
1.000  

PCI 
-0.517 

(-3.36)*** 

0.453 

(17.5)*** 

0.266 

1.537 
1.000  

URB 
-0.568 

(-3.84)*** 

0.585 

(31.9)*** 

0.336 

(1.98)* 

0.982 

(29.01)*** 

1.000 

 
 

FLP 
-0.596 

(-4.14)*** 

0.675 

(24.9)*** 

0.367 

(2.19)** 

0.932 

(14.3)*** 

0.972 

(23.3)*** 
1.000 

 GINI SEE MII PCI URB FLP 

Note: The asterisks ***, ** and * denote the significant at  

1%, 5% and 10% levels, respectively. 

 

 

5.3.1 The Results of Unit Root Tests of Income Inequality Model  

 

The results of unit root tests are presented in Table 5.21. The estimated 

results of ADF and PP tests show that income inequality is not stationary at 

level but it is stationary at level when we use DF-GLS test. The results reveal 

that secondary school enrollment, per capita income, urbanization and female 

labor force participation are not stationary at level by using ADF, PP and DF-

GLS unit tests. The estimated results of ADF, PP and DF-GLS tests show 

macroeconomic instability is stationary at level. But income inequality, 

secondary school enrollment, macroeconomic instability, per capita income, 

urbanization and female labor force participation are stationary at first 

difference. Overall results show that the model of income inequality has mixed 
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order of integration which is suitable condition for applying ARDL co-

integration approach. 

 

Table 5.21 

Unit Root Tests Result of GINI 

Variables ADF PP DF-GLS 

GINI -2.052 -1.433 -2.044** 

SSE 0.302 0.556 1.216 

MII -2.953** -3.033** -2.862*** 

PCI -1.914 -1.980 0.186 

URB 1.607 2.883 0.315 

FLP 0.328 0.864 0.776 

At First Difference 

∆GINI -3.973*** -2.990** -4.045*** 

∆SSE -6.710*** -6.710*** -6.785*** 

∆MII -7.902*** -8.348*** -7.547*** 

∆PCI -5.063*** -5.126*** -4.920*** 

∆URB -5.584*** -5.584*** -5.387*** 

∆FLP -5.450*** -5.457*** -5.314*** 

Note: The asterisks ***, ** and * denote the significant at 1%, 5% and 10% 

levels, respectively. The figure in the parenthesis is the optimal lag 

structure for ADF and DF-GLS tests, bandwidth for the PP unit root 

test is determined by the Schwarz Bayesian Criterion. 

 

 

5.3.2 Lag Length Selection for Income Inequality Model 

 

The Table 5.22 reports the results of lag order selection criterions for 

variables of the model. The results of the Table 5.22 reveal that all criterions 

allow optimal lag length 2, except Schwarz information criterion. Thus 

following the sequential modified LR test statistic, Final prediction error, 

Akaike information criterion and Hannan-Quinn information criterion lag 

length 2, is used for the variables of income inequality model.  
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Table 5.22 

VAR Lag Order Selection Criteria 

GINI, SSE, MII, PCI, URB, FLP 

Time Period: 1980-2012 

Lag LogL LR FPE AIC SC HQ 

0 247.129 NA 7.06e-15 -15.556 -15.279 -15.466 

1 419.989 267.654 1.08e-18 -24.386 -22.443* -23.753 

2 474.519 63.324* 4.35e-19* -25.581* -21.973 -24.405* 

* indicates lag order selected by the criterion 

LR: sequential modified LR test statistic (each test at 5% level) 

FPE: Final prediction error 

AIC: Akaike information criterion 

SC: Schwarz information criterion 

HQ: Hannan-Quinn information criterion 

 

 

5.3.3 Co-integration Test of Income Inequality Model  

 

Table 5.23 reports the results of the ARDL co-integration of income 

inequality, secondary school enrollment, macroeconomic instability, per capita 

income, urbanization and female labor force participation. The results show 

that calculated F-statistic (22.320) is greater than the upper bound (4.540) 

value of Pesaran, Shin and Smith (2001) at 5 percent and the calculated W-

statistic (133.923) is greater than the upper bound (27.240) value of Pesaran, 

Shin and Smith (2001) at 5 percent. So alternative hypothesis is accepted and 

null hypothesis of no co-integration is rejected. This confirms that income 

inequality, secondary school enrollment, macroeconomic instability, per capita 

income, urbanization and female labor force participation are co-integrated in 

Pakistan. 
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Table 5.23 

ARDL Bounds Testing Approach 

Dependent Variable GINI 

ARDL(1,0,1,0,1,1) 

Critical 

Value 

F-Statistics 22.320 W-statistic 133.923 

Lower  

Bound 

Upper  

Bound 

Lower  

Bound 

Upper  

Bound 

95% 3.090 4.540 18.541 27.240 

90% 2.574 3.819 15.444 22.918 

 

After approving co-integration, the long run relationship can be 

examined when income inequality is dependent variable and secondary school 

enrollment, macroeconomic instability, per capita income, urbanization and 

female labor force participation are independent variables. The Table 5.24 

reports the long run results of model.  

 

Table 5.24 

Estimated Long Run Coefficients using the ARDL Approach 

ARDL(1,0,1,0,1,1) 

Dependent variable is GINI 

Time Period 1981-2012 

Regressor Co-efficients Standard-Error T-Ratio (Prob) 

SSE -1.675 .156 -10.689[.000] 

MII .298 .029 10.226[.000] 

PCI .367 .078 4.654[.000] 

URB 1.031 .760 1.357[.194] 

FLP .178 .129 1.380[.186] 

C -3.738 3.552 -1.052[.308] 

 

The results reveal that secondary school enrollment has negative and 

significant impact on income inequality in Pakistan. The estimates explain,  

1 percent increase in secondary school enrollment decreases income inequality 

in Pakistan by (-1.675) percent and this relationship is significant at 1 percent. 

The results show that macroeconomic instability has positive and significant 

relationship with income inequality. The calculated results show that 1 percent 

increase in macroeconomic instability increases income inequality in Pakistan 

by (.298) percent and this relationship has 1 percent level of significance. The 
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results show there is positive and significant relationship between per capita 

income and income inequality. The results highlight, 1 percent increase in per 

capita incomes increase income inequality in Pakistan by (.367) percent and 

this relationship is significant at 1 percent. The coefficient of urbanization 

shows that there is positive but insignificant relationship between urbanization 

and income inequality in Pakistan. The estimates of female labor force 

participation show that female labor force participation has positive and 

insignificant relationship with income inequality in Pakistan. Secondary school 

enrollment has negative influence on income inequality in Pakistan. The 

empirical results confirm that per capita income is a big source of income 

inequality and redistribution of per capita income reduce income inequality in 

Pakistan. The overall results show for reducing income inequality in Pakistan 

we should increase secondary school enrollment and reduce macroeconomic 

instability. 

 

 

5.3.4 The Short Run Estimates of Income inequality  

 

The short run results are presented in Table 5.25. The short run results 

show secondary school enrollment has negative and significant relationship 

with income inequality in Pakistan. The estimates show 1 percent increase in 

secondary school enrollment reduce income inequality in Pakistan by (-1.294) 

percent. The coefficient of macroeconomic instability shows there is 

increasing relationship between macroeconomic instability and income 

inequality in Pakistan. The results show 1 percent increase in macroeconomic 

instability increases income inequality by (.098). The estimated results show 

there is positive and significant short run relationship between per capita 

income and income inequality in Pakistan. The short run coefficient of 

urbanization shows 1 percent increase in urbanization (2.165) percent increase 

is occurred in income inequality in Pakistan. The results show there is negative 

but insignificant relationship between female labor force participation and 

income inequality in Pakistan. The short run dynamic shows secondary school 

enrollment and macroeconomic instability are more fruitful for reducing 

income inequality in Pakistan. The negative and significant coefficient (-.972) 

of ECM is theoretically correct. The estimates of ECM reveal that short run 

needs one and half year to converge in the long run equilibrium. Moreover 

short run deviations in the last period are corrected by (97.206) percent in 

future in case of Pakistan. 

 

  



84 

 

 

Table 5.25 

Error Correction Representation for the Selected ARDL Model 

ARDL(1,0,1,0,1,1) 

Dependent variable is dGINI 

Time Period 1981-2012 

Regressor Co-efficients Standard-Error T-Ratio (Prob) 

dSSE -1.294 .147 -8.755[.000] 

dMII .098 .021 4.462[.000] 

dPCI .357 .074 4.778[.000] 

dURB 2.165 .936 2.312[.032] 

dFLP -.090 .101 -.893[.382] 

ECM(-1) -.972 .087 -11.117[.000] 

R-Squared  .947  R-Bar-Squared .901 

S.E. of Regression  .017  F-Stat. F(10,20)  28.828[.000] 

Mean of Dependent Variable -.004  S.D. of Dependent Variable .055 

Residual Sum of Squares  .004  Equation Log-likelihood  91.567 

Akaike Info. Criterion  76.567 Schwarz Bayesian Criterion  65.812 

DW-statistic  1.672 

 

 

5.3.5 Diagnostic Tests Results of Income Inequality Model 

 

The results of diagnostic tests of income inequality model are presented 

in Table 5.26. The results of Lagrange multiplier test of residual serial 

correlation show that there is no serial correlation among the variables of the 

model. Ramsey’s RESET test using the square of the fitted values show that 

the model has correct functional form. Normality based on Skewness and 

Kurtosis explains that the time series data of all variables is normally 

distributed. The results show that there is no heteroscedasticity in data.  
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Table 5.26 

Diagnostic Tests 

Test Statistics LM-Version F-Version 

A-Serial Correlation CHSQ(1) 1.386[.239]*F(1,15)* .702[.415]* 

B-Functional Form CHSQ(1) 1.521[.217]*F(1,15)* .774[.393]* 

C-Normality CHSQ(2) 1.331[.514]* Not- applicable 

D-Heteroscedasticity CHSQ(1) .794[.373]*F(1,29)* .762[.390]* 

A: Lagrange multiplier test of residual serial correlation 

B: Ramsey's RESET test using the square of the fitted values 

C: Based on a test of Skewness and kurtosis of residuals 

D: Based on the regression of squared residuals on squared fitted values 

 

 

5.3.6 Specification Test for Income Inequality Model 

 

 
Figure 5.5: Plot of Cumulative Sum of Recursive Residuals 
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Figure 5.6: Plot of Cumulative Sum of Squares of Recursive Residuals 

 

 

The results of Cumulative Sum (CUSUM) and the Cumulative Sum of 

the Squares (CUSUM sq) tests of income inequality model are reported in 

Figure 5.5 and figure 5.6. The figures show that Cumulative Sum (CUSUM) 

and the Cumulative Sum of the Squares (CUSUM sq) are between the two 

critical lines and do not go outside the critical boundaries. The figures of 

Cumulative Sum (CUSUM) and the Cumulative Sum of the Squares  

(CUSUM sq) confirm that our model is correctly specified.  

 

 

5.3.7 Granger Causality Test for Income Inequality Model 

 

The above discussion reveal that there is co-integration among the 

variables of income inequality model, now with the help of Granger Causality 

Test (1969) causal relationship can be examined. The results of Granger 

causality test are reported in the Table 5.27. The estimated results reveal 

unidirectional causality is running from secondary school education to income 

inequality in Pakistan.  
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Table 5.27 

Pairwise Granger Causality Tests 

Sample: 1980 2012 

 Null Hypothesis F-Statistic Prob. 

 SSE does not Granger Cause GINI 

 GINI does not Granger Cause SSE 

2.628 

0.091 

0.091 

0.913 

 MII does not Granger Cause GINI 

 GINI does not Granger Cause MII 

2.136 

1.579 

0.073 

0.225 

 PCI does not Granger Cause GINI 

 GINI does not Granger Cause PCI 

1.151 

2.872 

0.331 

0.074 

 URB does not Granger Cause GINI 

 GINI does not Granger Cause URB 

1.992 

1.057 

0.066 

0.148 

 FLP does not Granger Cause GINI 

 GINI does not Granger Cause FLP 

1.847 

1.575 

0.033 

0.226 

 MII does not Granger Cause SSE 

 SSE does not Granger Cause LMII 

2.843 

1.275 

0.076 

0.296 

 PCI does not Granger Cause SSE 

 SSE does not Granger Cause PCI 

0.967 

2.952 

0.393 

0.069 

 URB does not Granger Cause SSE 

 SSE does not Granger Cause URB 

0.758 

0.522 

0.478 

0.599 

 FLP does not Granger Cause SSE 

 SSE does not Granger Cause FLP 

0.449 

8.250 

0.642 

0.001 

 PCI does not Granger Cause MII 

 MII does not Granger Cause PCI 

2.960 

0.261 

0.069 

0.772 

 URB does not Granger Cause MII 

 MII does not Granger Cause URB 

2.206 

0.302 

0.090 

0.741 

 FLP does not Granger Cause MII 

 MII does not Granger Cause FLP 

1.673 

0.974 

0.207 

0.390 

 URB does not Granger Cause PCI 

 PCI does not Granger Cause URB 

1.541 

0.169 

0.233 

0.845 

 FLP does not Granger Cause PCI 

 PCI does not Granger Cause FLP 

0.671 

3.932 

0.519 

0.032 

 FLP does not Granger Cause URB 

 URB does not Granger Cause FLP 

0.841 

5.499 

0.447 

0.010 

 

The results show macroeconomic instability does cause income 

inequality but income inequality does not cause macroeconomic instability in 

Pakistan. This shows unidirectional causality is running from macroeconomic 

instability to income inequality in Pakistan. The results show that income 

inequality does cause per capita income and there is unidirectional causality 

running from income inequality to per capita income in Pakistan. The 

estimated results show unidirectional causality is running from urbanization to 
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income inequality and from female labor force participation to income 

inequality in Pakistan. The results reveal that unidirectional causality is 

running from macroeconomic instability to secondary school education. The 

estimated results reveal unidirectional causality is running from secondary 

school education to per capita income in Pakistan. On the other hand, there is 

no causal relationship between urbanization and secondary school education in 

case of Pakistan. 

 

The results of the Table 5.27 show that per capita income causes 

macroeconomic instability but macroeconomic instability does not cause per 

capita income in Pakistan. The estimated results reveal unidirectional causality 

is running from urbanization to macroeconomic instability in Pakistan. On the 

other hand, there is no causal relationship between female labor force 

participation and macroeconomic instability and between urbanization and per 

capita income in Pakistan. The results show unidirectional causality is running 

from per capita income to female labor force participation and from 

urbanization to female labor force participation in Pakistan. The overall 

Granger causality test results reveal for reducing income inequality that the 

government of Pakistan should reduce macroeconomic instability at the same 

time secondary education, per capita income, urbanization and female labor 

force participation should be increased. 

 

 

5.4 EMPIRICAL RESULTS AND DISCUSSION OF  

GROSS DOMESTIC PRODUCT MODEL  

 

For overviewing the temporal properties of data the descriptive statistics 

is presented in Table 5.28. The estimated results reveal that gross domestic 

product, financial development and macroeconomic instability are negatively 

skewed but secondary school enrollment, total labor force and foreign direct 

investment are positively skewed. The results show all variables have positive 

kurtosis. The estimated kurtosis and skewness are insignificant and different 

from zero so we reject null hypothesis of no normality. The values of Jarque-

Bera show that all the variables of the model have zero mean and finite 

covariance, this confirms that selected data sets are normally distributed. 
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Table 5.28 

Descriptive Statistics of GDP 

 GDP SSE FIN TLF MII FDI 

Mean 12.687 4.167 8.631 3.617 0.449 19.903 

Median 12.741 4.095 8.680 3.555 0.428 19.858 

Maximum 13.360 4.553 9.198 4.083 0.819 22.444 

Minimum 11.859 3.859 7.981 3.221 0.304 17.198 

Std. Dev. 0.438 0.223 0.277 0.265 0.107 1.344 

Skewness -0.200 0.436 -0.221 0.265 1.280 0.074 

Kurtosis 2.004 1.806 3.092 1.848 5.336 2.407 

       

Jarque-Bera 1.585 3.004 0.282 2.209 1.838 0.513 

Probability 0.452 0.222 0.868 0.331 0.398 0.773 

       

Sum 418.680 137.534 284.855 119.365 14.819 656.813 

Sum Sq. Dev. 6.162 1.592 2.460 2.251 0.370 57.870 

       

Observations 33 33 33 33 33 33 

 

The Table 5.29 reports the correlation matrix of variables, the results 

reveal that gross domestic product has positive and significant correlation with 

secondary school enrollment, financial development, total labor force and 

foreign direct investment whereas it has positive but insignificant relationship 

with macroeconomic instability in case of Pakistan. Secondary school 

enrollment has positive and significant correlation with financial development, 

total labor force, macroeconomic instability and foreign direct investment. The 

results show financial development has positive and significant correlation 

with total labor force and foreign direct investment but it is insignificant in 

case of macroeconomic instability. Total labor force has positive and 

insignificant correlation with macroeconomic instability whereas it has 

positive and significant correlation with foreign direct investment. 

Macroeconomic instability has positive and significant correlation with foreign 

direct investment. The overall estimated results show that all the variables of 

the model have positive and significant correlation when gross domestic 

product is dependent variable. 
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Table 5.29 

Pairwise Correlation of GDP Model 

GDP 1.000  

SSE 
0.962 

(19.63)*** 
1.000  

FIN 
0.916 

(12.74)*** 

0.850 

(9.01)*** 
1.000  

TLF 
0.981 

(28.72)*** 

0.887 

(35.34)*** 

0.886 

(10.67)*** 
1.000  

MII 
0.716 

0.255 

0.183 

(1.03)* 

0.109 

0.613 

0.153 

0.867 
1.000  

FDI 
0.916 

(12.73)*** 

0.872 

(9.96)*** 

0.739 

(6.11)*** 

0.885 

(10.60)*** 

0.242 

(1.38)* 
1.000 

 GDP SSE FIN TLF MII FDI 

Note: The asterisks ***, ** and * denote the significant  

at 1%, 5% and 10% levels, respectively. 

 

 

5.4.1 The Results of Unit Root Tests of Gross Domestic Product Model 

 

The results of unit root tests of gross domestic product model are 

reported in Table 5.30. The results of ADF and PP tests show gross domestic 

product is stationary at level but it is non-stationary at level in case of DF-GLS 

test. The results of ADF, PP and DF-GLS tests reveal that macroeconomic 

instability is stationary at level. The estimated results of ADF, PP and DF-GLS 

tests highlight that secondary school enrollment, financial development, total 

labor force and foreign direct investment are not stationary at level. At first 

difference gross domestic product, secondary school enrollment, financial 

development, total labor force, macroeconomic instability and foreign direct 

investment are stationary in case of ADF, PP and DF-GLS tests. Hence there is 

mixed order of integration which is suitable condition for applying ARDL co-

integration approach.  
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Table 5.30 

Unit Root Tests Results of GDP 

Variables ADF PP DF-GLS 

GDP -3.147** -2.653* 0.344 

SSE 0.302 0.556 1.216 

FIN -1.286 -1.322 0.343 

TLF 0.991 2.223 0.830 

MII -2.953** -3.033** -2.862*** 

FDI -1.462 -1.502 -0.945 

At First Difference 

∆GDP -3.545*** -3.514*** -2.999*** 

∆SSE -6.710*** -6.710*** -6.785*** 

∆FIN -4.882*** -4.882*** -3.890*** 

∆TLF -6.372*** -6.405*** -6.402*** 

∆MII -7.902*** -8.348*** -7.547*** 

∆FDI -4.546*** -4.584*** -4.352*** 

Note: The asterisks ***, ** and * denote the significant at 1%, 5% and 

10% levels, respectively. The figure in the parenthesis is the 

optimal lag structure for ADF and DF-GLS tests, bandwidth for the 

PP unit root test is determined by the Schwarz Bayesian Criterion. 

 

 

5.4.2 Lag Length Selection for Gross Domestic Product Model 

 

By keeping in view the number of observations and variables the lag 

order selection criterions are reported in Table 5.31; maximum two lags are 

allowed to Vector Auto-Regressive process. The results of the Table 5.31 

show that all criterions allow optimal lag length 1, except Akaike information 

criterion. Thus following the sequential modified LR test statistic, Final 

prediction error, Schwarz information criterion and Hannan-Quinn information 

criterion lag length 1, is used for the variables of this model.  
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Table 5.31 

VAR Lag Order Selection Criteria 

GDP, SSE, FIN, TLF, MII, FDI 

Time Period: 1980-2012 

Lag LogL LR FPE AIC SC HQ 

0 123.684 NA 2.03e-11 -7.592 -7.314 -7.502 

1 319.261 302.829* 7.20e-16* -17.887 -15.945* -17.254* 

2 356.913 43.724 8.59e-16 -17.994* -14.386 -16.818 

* indicates lag order selected by the criterion 

LR: sequential modified LR test statistic (each test at 5% level) 

FPE: Final prediction error 

AIC: Akaike information criterion 

SC: Schwarz information criterion 

HQ: Hannan-Quinn information criterion 

 

 

5.4.3 Co-integration Test of Gross Domestic Product Model  

 

For investigating the co-integration among gross domestic product, 

secondary school enrollment, financial development, total labor force, 

macroeconomic instability and foreign direct investment ARDL bound testing 

is used. The results of ARDL bound testing approach are presented in Table 

5.32.  

 

Table 5.32 

ARDL Bounds Testing Approach 

Dependent Variable GDP 

ARDL(1,0,1,0,0,0) 

Critical 

Value 

F-Statistics 4.536 W-statistic 27.218 

Lower  

Bound 

Upper  

Bound 

Lower  

Bound 

Upper  

Bound 

95% 3.069 4.518 18.415 27.108 

90% 2.559 3.788 15.357 22.730 

 

The calculated F-statistic (4.536) is greater than the upper bound (4.518) 

value of Pesaran, Shin and Smith (2001) at 5 percent and the calculated  

W-statistic (27.218) is greater than the upper bound (27.108) value of Pesaran, 

Shin and Smith (2001) at 5 percent. So null hypothesis of no co-integration is 

rejected and alternative hypothesis is accepted which confirms co-integration 
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among the variables of the model. The calculated F-statistic and W-statistic 

have verified the existence of co-integration among the variables of model. 

Now long run relationship among GDP, secondary school enrollment, 

financial development, total labor force, macroeconomic instability and 

foreign direct investment can be examined. The estimate long run results are 

presented in Table 5.33. 

 

Table 5.33 

Estimated Long Run Coefficients using the ARDL Approach 

ARDL(1,0,1,0,0,0) 

Dependent variable is GDP 

Time Period 1981-2012 

Regressor Co-efficients Standard-Error T-Ratio (Prob) 

SSE .775 .316 2.450[.022] 

FIN .348 .0805 4.330[.000] 

TLF .157 .312 .504[.618] 

MII -.080 .043 -1.846[.077] 

FDI .089 .014 6.221[.000] 

C 4.409 .613 7.189[.000] 

 

 The coefficient of secondary school enrollment shows there is positive 

and significant relationship between secondary school enrollment and GDP. 

The results show 1 percent increase in secondary school enrollment creates 

(.772) percent increase in GDP in Pakistan and this relationship is significant 

at 5 percent. There is positive and significant relationship between financial 

development and GDP. The estimated results show 1 percent increase in 

financial development brings (.348) percent increase in GDP and this 

relationship has 1 percent level of significance level. Total labor force has 

positive and insignificant relationship with GDP in case of Pakistan. The 

estimated results show there is negative and significant relationship between 

macroeconomic instability and GDP in case of Pakistan. The results reveal that 

1 percent increase in macroeconomic instability brings (-.080) percent 

decrease in GDP and this relationship is significant at 10 percent. The 

coefficient of foreign direct investment shows that there is positive and 

significant relationship between foreign direct investment and GDP in 

Pakistan. The estimated results show 1 percent increase in foreign direct 

investment brings (.089) percent increase in GDP and it has 1 percent level of 

significance. The overall long run results show that secondary school 

enrollment, financial development and foreign direct investment have positive 
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and significant impact on GDP. Whereas macroeconomic instability has 

negative and significant impact on GDP in Pakistan. So we reject the null 

hypothesis that macroeconomic instability does not impact GDP in Pakistan. 

This shows that for increasing GDP the government should reduce the 

macroeconomic instability and increase secondary school enrollment, financial 

development and foreign direct investment in Pakistan.  

 

 

5.4.4 The Short Run Estimates of Gross Domestic Product Model  

 

The short run dynamic are presented in Table 5.34, the study uses 

Vector Error-correction Model (VECM) for investigating the short run 

dynamic among GDP, secondary school enrollment, financial development, 

total labor force, macroeconomic instability and foreign direct investment in 

case of Pakistan. The estimates show that secondary school enrollment has 

positive and significant impact on GDP in Pakistan. The results show that 1 

percent increase in secondary school enrollment increases GDP by (.196) 

percent and their relationship is significant at 1 percent. The results show that 

in short run there is negative and insignificant relationship between financial 

development and GDP and this relationship is opposite to long run results. The 

estimates show that there is positive but insignificant relationship between 

total labor force and GDP in Pakistan. The estimated results show that there is 

negative and significant relationship between macroeconomic instability and 

GDP in Pakistan. The coefficient of macroeconomic instability shows that 1 

percent increase in macroeconomic instability in Pakistan decrease the GDP in 

Pakistan by (-.020) percent. There is positive and significant relationship 

between foreign direct investment and GDP in Pakistan. The results show 1 

percent increase in foreign direct investment brings (.022) percent increase in 

GDP in Pakistan and this relationship is significant at 1 percent. The short 

dynamic shows that secondary school enrollment and foreign direct investment 

are more fruitful for increasing GDP in Pakistan whereas by reducing 

macroeconomic instability the government can also achieve targeted GDP in 

Pakistan. The negative and significant coefficient (-.252) of ECM is 

theoretically correct. The negative and significant value of ECM shows the 

speed of adjustment from short run to long run equilibrium. The estimates of 

ECM reveal that short run needs three years and nine month to converge in the 

long run equilibrium. Moreover short run deviations in the last period are 

corrected by (25.286) percent in future in case of Pakistan.  
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Table 5.34 

Error Correction Representation for the Selected ARDL Model 

ARDL(1,0,1,0,0,0) 

Dependent variable is dGDP 

Time Period 1981-2012 

Regressor Co-efficients Standard-Error T-Ratio (Prob) 

dSSE .196 .064 3.058[.005] 

dFIN -.039 .036 -1.071[.294] 

dTLF .039 .083 .475[.639] 

dMII -.020 .011 -1.762[.090] 

dFDI .022 .006 3.754[.001] 

ECM(-1) -.252 .055 -4.586[.000] 

R-Squared  .727 R-Bar-Squared  .647 

S.E. of Regression  .011  F-Stat. F(6,25)  10.671[.000] 

Mean of Dependent Variable  .046  S.D. of Dependent Variable  .019 

Residual Sum of Squares  .003  Equation Log-likelihood  102.68 

Akaike Info. Criterion  94.683  Schwarz Bayesian Criterion  88.82 

DW-statistic  2.193 

 

 

5.4.5 Diagnostic Tests for Gross Domestic Product Model 

 

The estimated results of diagnostic tests are shown in Table 5.35. The 

estimated results of Lagrange multiplier test of residual serial correlation 

shows that there is no serial correlation among the variables of the model. 

Ramsey’s RESET test using the square of the fitted values shows that the 

model has correct functional form. Normality based on Skewness and Kurtosis 

explains that the time series data of all variables is normally distributed. The 

results show that there is no problem of heteroscedasticity.  
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Table 5.35 

Diagnostic Tests 

Test Statistics LM-Version F-Version 

A-Serial Correlation CHSQ(1) .502[.478]*F(1,23)* .366[.551]* 

B-Functional Form CHSQ(1) 1.352[.245]*F(1,23)* 1.015[.324]* 

C-Normality CHSQ(2) 1.333[.513]* Not- applicable 

D-Heteroscedasticity CHSQ(1) .329[.566]*F(1,30)* .311[.581]* 

A: Lagrange multiplier test of residual serial correlation 

B: Ramsey's RESET test using the square of the fitted values 

C: Based on a test of Skewness and kurtosis of residuals 

D: Based on the regression of squared residuals on squared fitted values 

 

 

5.4.6 Specification Test for Gross Domestic Product Model 

 

The stability of model is very important, the stability tests enable us to 

see whether the estimated model of Gross Domestic Product is shift or not 

over time. The results of Cumulative Sum (CUSUM) and the Cumulative Sum 

of the Squares (CUSUM sq) tests are reported in Figure 5.7 and Figure 5.8.  

 

The figures show that Cumulative Sum (CUSUM) and Cumulative Sum 

of the Squares (CUSUM sq) are between the two critical lines and do not go 

outside the critical boundaries. The figures of Cumulative Sum (CUSUM) and 

the Cumulative Sum of the Squares (CUSUM sq) confirm that the estimated 

model is correctly specified. 
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Figure 5.7: Plot of Cumulative Sum of Recursive Residuals 

 

 
Figure 5.8: Plot of Cumulative Sum of Squares of Recursive Residuals 

 

 

5.4.7 Granger Causality Test for Gross Domestic Product Model 

 

Granger causality test results are presented in the Table 5.36. The 

estimated results reveal secondary school education does cause GDP but GDP 

does not cause secondary school education in Pakistan. This shows 

unidirectional causality is running from secondary school education to GDP in 

Pakistan. The results show unidirectional causality is running from GDP to 

financial development in Pakistan. The results show total labor force does 

-20

-10

0

10

20

1981 1989 1997 2005 2012

The straight lines represent critical bounds at 5% significance level

Plot of Cumulative Sum of Recursive Residuals

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1981 1989 1997 2005 2012

The straight lines represent critical bounds at 5% significance level

Plot of Cumulative Sum of Squares of Recursive Residuals



98 

 

 

cause GDP but GDP does not cause total labor force in Pakistan. So there is 

unidirectional causal relationship between total labor force and GDP in 

Pakistan. The estimated results reveal that macroeconomic instability does 

cause GDP but GDP does not cause macroeconomic instability in Pakistan. 

This shows unidirectional causality is running from macroeconomic instability 

to GDP in Pakistan. The results in Table 5.36 show there is bidirectional 

causal relationship between foreign direct investment and GDP in case of 

Pakistan.  

 

The results show secondary school education has no causal relationship 

with financial development, macroeconomic instability and foreign direct 

investment in Pakistan. But unidirectional causality is running from total labor 

force to secondary school education in Pakistan. The estimated results reveal 

that foreign direct investment does cause financial development but financial 

development does not cause foreign direct investment in Pakistan. So 

unidirectional causality is running from foreign direct investment to financial 

development in Pakistan. The results reveal that unidirectional causality is 

running from macroeconomic instability to foreign direct investment in 

Pakistan. The results of Granger causality test suggest that for increasing GDP, 

the government of Pakistan should reduce macroeconomic instability at the 

same time level of secondary education, financial development, quality of total 

labor force and foreign direct investment should be increased. 
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Table 5.36 

Pairwise Granger Causality Tests 

Sample: 1980 2012 

Null Hypothesis F-Statistic Prob. 

 SSE does not Granger Cause GDP 

 GDP does not Granger Cause SSE 

1.880 

0.327 

0.015 

0.889 

 FIN does not Granger Cause GDP 

 GDP does not Granger Cause FIN 

0.693 

2.870 

0.635 

0.046 

 TLF does not Granger Cause GDP 

 GDP does not Granger Cause LTLF 

1.921 

1.040 

0.066 

0.426 

 MII does not Granger Cause GDP 

 GDP does not Granger Cause MII 

1.948 

1.449 

0.021 

0.257 

 FDI does not Granger Cause GDP 

 GDP does not Granger Cause FDI 

2.951 

2.566 

0.042 

0.066 

 FIN does not Granger Cause SSE 

 SSE does not Granger Cause FIN 

0.657 

1.493 

0.660 

0.243 

 TLF does not Granger Cause SSE 

 SSE does not Granger Cause TLF 

2.811 

0.822 

0.049 

0.550 

 MII does not Granger Cause SSE 

 SSE does not Granger Cause MII 

1.879 

0.341 

0.150 

0.880 

 FDI does not Granger Cause SSE 

 SSE does not Granger Cause FDI 

0.557 

1.347 

0.730 

0.292 

 TLF does not Granger Cause FIN 

 FIN does not Granger Cause TLF 

1.450 

1.557 

0.257 

0.225 

 MII does not Granger Cause FIN 

 FIN does not Granger Cause MII 

0.558 

0.347 

0.730 

0.876 

 FDI does not Granger Cause FIN 

 FIN does not Granger Cause FDI 

3.161 

1.409 

0.033 

0.270 

 MII does not Granger Cause TLF 

 TLF does not Granger Cause MII 

1.485 

0.346 

0.246 

0.877 

 FDI does not Granger Cause TLF 

 TLF does not Granger Cause FDI 

1.390 

1.551 

0.277 

0.226 

 FDI does not Granger Cause MII 

 MII does not Granger Cause FDI 

1.385 

3.806 

0.278 

0.017 
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CHAPTER 6: 
 

CONCLUSIONS AND POLICY IMPLICATIONS 
 

 

This chapter is comprised of conclusions drawn on the basis of 

empirical analysis and some recommendations and policy implications 

suggested on the basis of this study. The main objective of this study is to 

examine the impact of macroeconomic instability on social progress in 

Pakistan over the period of 1980 to 2012. For reviewing the macroeconomic 

situation a comprehensive macroeconomic instability index is constructed in 

case of Pakistan. This study uses inflation rate, unemployment rate, trade 

deficit and budget deficit for the construction of macroeconomic instability 

index for Pakistan. Human well-being, under-five survival rate and income 

inequality have been used for measuring social progress in Pakistan. The study 

also checks the impact of macroeconomic instability on Gross Domestic 

Product in Pakistan. Augmented Dickey-Fuller (ADF), Phillips-Perron (PP) 

and Dickey-Fuller Generalized Least Squares (DF-GLS) unit root tests are 

used for checking non-stationarity problem of data. Autoregressive Distributed 

Lag (ARDL) model has been used for examining the co-integration among the 

variables of the models and Vector Error-Correction model is used for short 

run dynamics of the models. For investigating the causal relationship among 

the variables of the model Granger causality test has been applied. 

 

First, human development index of UNDP has been used for measuring 

human well-being in Pakistan. Macroeconomic instability, social infrastructure 

index, amount of remittances and urbanization are used for explaining human 

well-being in Pakistan. Total number of hospitals, dispensaries, TB centres, 

total beds in hospitals, primary schools, middle schools, high schools, 

secondary schools, arts and science colleges, professional colleges and 

universities are used for the construction of social infrastructure index in 

Pakistan. The results of unit root tests show that there is mix order of 

integration among the variables of the model. The long run results of human 

well-being model show that macroeconomic instability has negative and 

significant impact on human well-being in Pakistan. The long run estimates 

show that social infrastructure, amount of remittances and urbanization have 

positive and significant relationship with human well-being in Pakistan. The 

short run coefficient of macroeconomic instability shows that human well-

being is inversely related to macroeconomic instability in Pakistan. The results 

of short run dynamic show that social infrastructure, amount of remittances 

and urbanization have positive and significant impact on human well-being in 

Pakistan. The ECM has theoretically correct sign and this shows that short run 
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needs one and half year to converge in the long run equilibrium. The 

diagnostic tests results reveal that there is no serial correlation, 

heteroscedasticity and model has correct functional form with normally 

distributed data. The results of Granger causality show all the independent 

variables have unidirectional causal relationship with human well-being in 

Pakistan. On the basis of estimated results we reject null hypothesis and 

conclude that macroeconomic instability impacts social progress in Pakistan. 

This confirms that for getting a required level of social progress, Pakistan 

should make macroeconomic environment stable. 

 

Second, under-five survival rate is used for measuring social progress in 

Pakistan. Macroeconomic instability, female secondary education, family 

planning and health cares, availability of food, female labor force participation 

rate are used as explanatory variables when as under-five survival rate is 

dependent variable. For measuring family planning and health cares, health 

infrastructure index has been constructed. Total number of hospitals, 

dispensaries, BHUs sub health centres, maternity and child health centres, 

rural health centres, TB centres, registered mid-wives and registered lady 

health visitors have been used for health infrastructure index. The results of 

unit root tests show there is mix order of integration among the variables of the 

model. The long run results of under-five survival rate model show that 

macroeconomic instability has negative and significant impact on under-five 

survival rate in Pakistan. The long run results reveal that female education, 

family planning health cares and availability of food have positive and 

significant impact on under-five survival rate in Pakistan. The short run 

dynamic highlights that macroeconomic instability has negative and significant 

impact on under-five survival rate in Pakistan. The estimated short run results 

reveal that female education and availability of food have positive but 

insignificant impact on under-five survival rate in Pakistan. The short run 

coefficient of family planning and health cares show that family planning and 

health cares have positive and significant impact on under-five survival rate in 

Pakistan. Whereas female labor force participation has negative and significant 

effect on under-five survival rate in Pakistan. The coefficient of ECM has 

theoretically correct sign which shows that short run needs 20 years and 1 

month to converge in the long run. The diagnostic tests results reveal that there 

is no serial correlation, heteroscedasticity and model has correct functional 

form with normally distributed data. The results of Granger causality show that 

all independent variables have causal relationship with under five-survival in 

Pakistan. On the basis of estimated results we reject null hypothesis and 

conclude that macroeconomic instability impacts social progress in Pakistan. 

 

Third, income inequality has been used for measuring social progress in 

Pakistan. Macroeconomic instability, secondary education, per capita income, 
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urbanization and female labor force participation rate are used as explanatory 

variables when GINI is dependent variable. The results of unit root tests show 

there is mix order of integration among the variables of the model. The long 

run results of income inequality model show that secondary school education 

has negative and significant impact on income inequality in Pakistan. The long 

run estimates show that there is positive and significant relationship between 

macroeconomic instability and income inequality in Pakistan. Per capita 

income has positive and significant impact on income inequality in Pakistan. 

But urbanization, and female labor force participation have positive and 

insignificant long run relationship with income inequality in Pakistan. The 

short run dynamic shows that secondary school education has negative and 

significant relationship with income inequality in Pakistan. The short run 

coefficients reveal that macroeconomic instability, per capita income and 

urbanization have positive and significant impact on income inequality in case 

of Pakistan. Whereas in short run female labor force participation has negative 

but insignificant impact on income inequality in Pakistan. The estimates of 

ECM reveal that short run needs one and half year to converge in the long run 

equilibrium. Moreover short run deviations in the last period are corrected by 

(97.206) percent in future in case of Pakistan. The results of Granger causality 

test show all the independent variables have causal relationship with income 

inequality in Pakistan. On the basis of estimated results we reject null 

hypothesis and conclude that macroeconomic instability does impact social 

progress in Pakistan.  

 

Lastly, this examines the impact of macroeconomic instability on Gross 

Domestic Product in case of Pakistan. The results of unit root tests show that 

there is mix order of integration among the variables of the model. The results 

of the ARDL bound testing approach show that there is co-integration among 

the variables of the model. The long run results show that secondary school 

education has positive and significant relationship with GDP in Pakistan. The 

long run estimates show that there is positive and significant relationship 

between financial development and GDP in Pakistan. The total labor force has 

positive and insignificant impact on GDP in Pakistan. But macroeconomic 

instability has negative and significant long run relationship with GDP in 

Pakistan. The estimated long run results show that foreign direct investment 

has positive and significant impact on GDP in Pakistan. The short run dynamic 

shows that secondary school education and foreign direct investment have 

positive and significant relationship with GDP in Pakistan. Financial 

development has negative and total labor force has positive but insignificant 

short run relationship with GDP in Pakistan. The short run coefficients reveal 

that macroeconomic instability has negative and significant impact on GDP in 

case of Pakistan. The negative and significant value of ECM shows the speed 

of adjustment from short run to long run equilibrium. The estimates of ECM 
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reveal that short run needs four year to converge in the long run equilibrium. 

Moreover short run deviations in the last period are corrected by (25.286) 

percent in future in case of Pakistan. The diagnostic tests results reveal that 

there is no serial correlation, heteroscedasticity and model has correct 

functional form with normally distributed data. The results of the Granger 

causality test show all the independent variables have causal relationship with 

GDP in Pakistan. On the basis of estimated results we reject null hypothesis 

and conclude that macroeconomic instability does impact GDP in Pakistan.  

 

In short, this analysis shows macroeconomic instability has deep rooted 

impact on social progress and gross domestic product in Pakistan. In the 

presence of inflation and unemployment, people have less resource for health, 

education and recreation. On the other hand, in the presence of budget deficit 

and trade deficit government has less resource for enhancing social progress of 

its masses. In this time series analysis of Pakistan we have found that 

macroeconomic instability has negative impact on human well-being and 

under-five survival rate. Whereas macroeconomic instability positive and 

significant impact on income inequality in Pakistan. Hence, for achieving 

desired level of social progress and gross domestic product, Pakistan should 

make macroeconomic environment stable.  

 

 

Policy Implications  

 

Following the theoretical and empirical literature macroeconomic 

instability becomes the basis of different socio-economic and political 

problems in case of developing countries. So the main objective of this study is 

to examine the impact of macroeconomic performance on social progress in 

case of Pakistan. The macroeconomic is judged with an index comprised of 

inflation rate, unemployment rate, budget deficit and trade deficit whereas 

social progress is judged with human well-being, under-five survival rate and 

income inequality. On the basis of empirical results and conclusions this study 

has following policy implications in case of Pakistan.  

 

The empirical analysis confirms there is negative association between 

macroeconomic instability and human well-being in Pakistan. Pakistan can 

achieve required level of social progress with stable macroeconomic 

environment and for macroeconomic stability favorable monetary and fiscal 

changes are necessary. Pakistan can control high inflation by controlling 

money supply through contractionary monetary policy. For increasing level of 

employment government and firms should focus on labor intensive techniques 

of production. Pakistan should revise its trade policy for reducing trade deficit. 

With the help of fiscal policy Pakistan should increase its expenditures on 
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social service for enhancing level of human well-being. Human well-being can 

be improved with the help of remittances and for increasing remittances 

permits facilities, skill enhancement and occupational training to be provided 

to labor. Finally, more than 60 percent population of Pakistan is living in rural 

areas so by increasing urban facilities in rural areas government of Pakistan 

can increase human well-being in Pakistan.  

 

The results of under-five survival rate show that macroeconomic 

instability has negative and significant impact on under-five survival rate in 

Pakistan. So if government of Pakistan reduces macroeconomic instability it 

can achieve lowest level of under-five mortality rate which is now highest in 

the region. Pakistan can increase under-five survival rate by providing better 

family planning and health care facilities both at rural and urban areas. Family 

planning and health care facilities can be improved if modern tools and 

medication can be provided to health care centres and hospitals. Under-five 

survival rate can be increased by providing better availability of food. Female 

empowerment has positive impact on under-five survival rate, so government 

should increase quota and financial access to female for enhancement of 

female empowerment. Finally, government can increase its expenditures on 

social sector for getting targeted social progress in Pakistan.  

 

The result shows there is positive and significant relationship between 

macroeconomic instability and income inequality in Pakistan. So the 

government should require deep fiscal and monetary changes to reduce income 

inequality in Pakistan. For reducing the gap between rich and poor, the 

government should increase the share of direct taxes. The direct taxes have 

dual impact on the economy. First, the share of direct taxes increases the 

welfare to poor segment of the society on the other hand government would be 

able to collect more revenues for budget. In this way, government can increase 

the development expenditures for enhancing social progress. The major part of 

labor force is uneducated and unskilled so by providing better education and 

working skills to labor the level of income inequality can be reduced. The level 

of urbanization should be increased, as urban sector has more employment 

opportunities for increasing social progress. As more than 60 percent 

population of Pakistan is residing in rural areas and these rural areas have less 

female labor force participation. So by increasing female labor force 

participation the government can reduce inequality in Pakistan.  

 

Progress and prosperity is impossible without the reduction in 

unemployment. There are two major elements which can reduce the 

unemployment, use of labour intensive industries and adoption of self-

reliance policy. 
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1. For macroeconomic Recovery, package should declare by the 

government for the revitalization of industries sector, to increase 

production and investment. 

2. Government should try to lift exports through broadening the tax 

base and lowering trade rustications. 

3. Government should announce multiple packages for the development 

of agriculture sector because agriculture improve the rural sector 

income and social development. 

4. Fiscal and monetary measures should take economic stability and 

sound foreign sector participation in foreign investment and 

remittance. 

5. Modern technology training facilities should be provided to labor. In 

this way unemployed people will get a chance to enhance their skills 

and become able to earn more reason able income. 

 

In a nutshell, the stable economy needs a strong political will to deal and 

tackle the issues which are crucial and essentials for economic growth of the 

country. At first stage, Pakistan can improve the aggregate economic activities 

then it can be able to improve social progress. At the end, this study suggests 

that for improving social progress Pakistan needs macroeconomic stability 

with better education, health care facilities, urbanization, social infrastructure 

and female participation in society.  
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APPENDIX A: 
 

DATA SOURCES AND DESCRIPTION OF VARIABLES 

 

The present study is finding the impact of macroeconomic instability on 

social progress in Pakistan from 1980 to 2012. This section will give detail 

construction of indices with brief explanation and data sources of variables. 

 

 

A.1 Human Well-Being (HWB) 

 

Following the long human and economic history, the definition and 

measurement of human well-being remains an issue of discussion. The main 

reason behind this issue is that human well-being has some subjective and 

objective technical difficulties. The previous literature highlights number of 

methods and principles for the measurement of human well-being. Some 

prominent measures of human well-being are basic needs approach of 

International Labor Organization (ILO) (1976), Physical Quality of Life Index 

(PQLI) of Morris (1979) and Human Development Index (HDI) by United 

Nations Development Program (UNDP, 1990). For measuring human well-

being in case of Pakistan we use Human Development Index of UNDP as it 

covers three main dimensions of human life wealth, health and education. At 

national level UNDP (2012) uses three indices for HDI, education index, 

health index and income index. Education index is comprised on mean years 

of schooling and expected years of schooling, health index is consisted on life 

expectancy and real GNI per capita for income index. Construction of HDI as 

follows:  

 

1 1 1

3 3 3
tHDI Health Education Income       (A.1) 

 

The value of the human development index is in between zero and one, 

1 means highest human well-being and 0 mean lowest human well-being. So 

in this study we take HDI as a measure of human well-being in case of 

Pakistan. The data of HDI from 1980 to 2012 is taken from UNDP 2013.  

 

 

A.2 Health Infrastructure Index (HII) 

 

Health infrastructure index is used as a measure of family planning and 

health cares in Pakistan. Principle Component Analysis (PCA) is used for the 

construction of health infrastructure index for Pakistan. Total number of 
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hospitals, dispensaries, BHUs sub health centres, maternity and child health 

centres, rural health centres, TB centres, registered mid-wives and registered 

lady health visitors are main variables of health infrastructure index. The data 

for all the variables of health infrastructure index is taken from various issues 

of Economic Surveys of Pakistan. 

 

 

A.3 Social Infrastructure Index (SIS) 

 

Principle Component Analysis (PCA) is used for the construction of 

social infrastructure index for Pakistan. Total number of hospitals, 

dispensaries, TB centres, total beds in hospitals, primary schools, middle 

schools, high schools, secondary schools, arts and science colleges, 

professional colleges and universities are used for the construction of social 

infrastructure index in Pakistan. The data for all variables of social 

infrastructure index is taken from various issues of Economic Survey of 

Pakistan.  

 

 

A.4 Gini Co-efficient (GINI) 

 

Gini coefficient represents the level of income distribution among the 

residents of a nation. The Gini coefficient value varies between 0 to 1, 0 mean 

prefect equality and 1 represents maximum inequality. The Gini coefficient is 

normalized by divided by population squared (all pairs are added and there are 

n2 such pairs) as well as mean income. The formula of Gini coefficient is 

presented as:  

 

2
1 1

1

2

m m

j k j k
j k

G n n y y
n  

 

        (A.2) 

 

The Gini coefficient also covers the other measures of income 

inequality, it is Lorenz-consistent just like coefficient of variation. Moreover, 

an interesting property of Gini coefficient which ties it very closely to indeed 

to Lorenz curve. More bowed-out the Lorenz curve, more will inequality in the 

society and high value of Gini coefficient indicates more inequality. The data 

of Gini coefficient is obtained from various issues of Economic Survey of 

Pakistan.  
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A.5 Under-Five Survival Rate (UFSR)  

 

Under-five survival rate is the probability per 1000 new baby will reach 

at age five. World Bank (2011) report shows in South Asia the infant and 

under-five mortality rate Pakistan is very high as compare to others. Under the 

umbrella of Millennium Development Goals Pakistan is trying to achieve 

lowest level of mortality rate but still under-five mortality rate is 86.5 per 

1000. The data for under-five mortality rate is taken from World Development 

Indicator and we convert it into under-five survival rate as:  

 

 Under-Five Survival Rate = 1000 - Under-Five Mortality rate (A.3) 

 

 

A.6 Remittances (RM) 

 

World Bank (2011) estimates show flow of remittances towards 

developing countries bring massive change in socio-economic structure of 

these countries. The empirics show remittances increased by 8 percent in 2011 

as compare to 2010 and in Pakistan this upward rise is recorded 25.8 percent. 

In 2011 Pakistan counted as fifth largest remittances receiving country in the 

world. The data for remittances is taken from World Development Indicator 

(WDI) online databases maintained by World Bank.  

 

 

A.7 Per Capita Income (PCI) 

 

GDP per capita is gross domestic product divided by midyear 

population. GDP is the sum of gross value added by all resident producers in 

the economy plus any product taxes and minus any subsidies not included in 

the value of the products. It is calculated without making deductions for 

depreciation of fabricated assets or for depletion and degradation of natural 

resources. Data are in current local currency. The data for GDP per capita is 

taken from World Development Indicators online data bases. 

 

 

A.8 Food Index (FOOD) 

 

Food is the basic necessity of human being, Hussain and Akhram (2008) 

study the determinants of food security in Pakistan. They mention that it is the 

mismanagement which is responsible in food insecurity in Pakistan. 

Availability of food has direct impact on human health, this study uses food 

index for measuring the availability of food in Pakistan. Crop production index 

shows agricultural production for each year relative to the base period 2004-
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2006. It includes all crops except fodder crops. Regional and income group 

aggregates for the FAO's production indexes are calculated from the 

underlying values in international dollars, normalized to the base period 2004-

2006. The data for Food production index of Pakistan is taken from World 

Development Indicators (WDI) online databases maintained by World Bank.  

 

 

A.9 Female Secondary School Enrollment (FSSE) 

 

The improved quantity and quality of education is the prime objective of 

government of Pakistan. The government vision to expand education at all 

levels by increasing schools and enrollments faster than population growth 

(Economic Survey of Pakistan, 2012). The empirics reveal that school 

enrollment in Pakistan has improvement but female school enrollment at all 

level lagged behind as compare to other South Asian countries. Female 

secondary school enrollment used as control variable in this study. The data 

for female secondary school enrollment is taken from various issues of 

Economic Survey of Pakistan.  

 

 

A.10 Urbanization (URB) 

 

Simply, urbanization refers the relative and absolute growth in the areas 

of cities and towns. Rural population is moving towards cities as a result in 

Pakistan towns and cities are growing rapidly. According to Economic Survey 

of Pakistan (2013) urban population was 65.28 million in 2011 and it is 67.55 

million in 2012. This massive increase in urban population alerts the 

economists and policymakers to give urbanization policy importance for socio-

economic changes in Pakistan. The data for urbanization is taken from various 

issues of Economic Survey of Pakistan.  

 

 

A.11 Female Labor Force Participation Rate (FLF)  

 

Female labor force participation rate is best way to explain female 

empowerment and female decision power. Economic Survey of Pakistan 

(2012) mentions Refined Activity Rate (RAR) and Crude Activity Rate (CAR) 

decide the labor force participation rate. RAR represents the percentage of 

labor force participation at age 10 and above, while CAR represents 

percentage of labor force participation in total population. RAR is constant 

from last three years but CAR of female increased as compare to male. This 

shows female empowerment is increasing in case of Pakistan. The data for 
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female labor force participation rate is taken from various issues of Economic 

Survey of Pakistan.  

 

 

A.12 Gross Domestic Product (GDP) 

 

Ricardo (1817) mentioned that total goods and services are produced in 

a country is best known as economic progress. As the economy is like a 

machine how transforms inputs to outputs and the amount of inputs determine 

the amount of outputs. For measuring overall economic progress of Pakistan 

Gross Domestic Product is used. The Data for Gross Domestic Product is 

taken from World Development Indicators online databases maintain by World 

Bank. 

 

 

A.13 Financial Development (FIN) 

 

Financial sector includes stock exchanges, insurances companies, credit 

unions, banks, money lenders and microfinance institutions. A sound financial 

sector can mobilize savings for investment, facilitates capital inflows and 

remittances from abroad and enhance investment in all sectors of the economy. 

So a development financial development plays an important role in 

determining economic development (Economic Survey of Pakistan, 2012). For 

measuring financial development in Pakistan, this study use credit to private 

sector as a share of GDP. The data for financial development is taken from 

various issues of Economic Survey of Pakistan.  

 

 

A.14 Overall Secondary School Enrollment (SSE) 

 

The improved quantity and quality of education is the prime objective of 

government of Pakistan. Under the 18th constitutional amendment the 

government five the control of education sector to provinces for expanding 

education at all level by increasing schools and enrollments faster than 

population growth (Economic Survey of Pakistan, 2012). The empirics reveal 

that overall school enrollment in Pakistan has improvement but it lagged 

behind as compare to other South Asian countries. The data for overall 

secondary school enrollment is taken from various issues of Economic Survey 

of Pakistan. 
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A.15 Total Labor Force (TLF) 

 

Population plays an important role in determining economic growth in 

case of developed and developing countries alike. Pakistan is 6th most 

populous country in world and since its creation, Pakistan has been showing 

increasing trend in total population. This rising total population is also 

increasing total labor force in Pakistan which has vital role in economic 

growth (Economic Survey of Pakistan, 2012). The data for total labor force is 

taken from various issues of Economic Survey of Pakistan.  

 

 

A.16 Foreign Direct Investment (FDI)  

 

Simply foreign direct investment means investment participation of a 

country to another country. Foreign direct investment involves joint venture, 

participation in management, expertise and transfer of knowledge and 

technology. In case of developing countries like Pakistan foreign direct 

investment has important role in determining economic growth as these 

countries has very low saving rate (Shabbir and Mahmood, 1992 and Khor, 

2000). The data for foreign direct investment is taken from World 

Development Indicators online databases maintain by World Bank.  
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APPENDIX B 
 

Year INF BD UN TD MII 

1980 11.93823 6.26145 3.67 9.9 0.500245 

1981 11.87991 5.254569 3.7 8.7 0.435636 

1982 5.903529 5.298017 3.31 10.3 0.367422 

1983 6.362033 7.040317 3.9 9.3 0.448231 

1984 6.087167 5.990205 3.82 9.4 0.401819 

1985 5.614839 7.789146 3.72 11 0.494908 

1986 3.506414 8.093569 3.63 8 0.406866 

1987 4.681219 8.159251 3.05 5.1 0.335503 

1988 8.837937 8.52294 3.13 5 0.41111 

1989 7.844265 7.38933 3.13 5.9 0.372332 

1990 9.052132 6.549502 3.13 4.9 0.335345 

1991 11.79127 8.739271 6.28 3.3 0.575922 

1992 9.509041 7.427119 5.85 4.8 0.504113 

1993 9.973665 8.014511 4.73 6.1 0.508242 

1994 12.36819 5.859715 4.84 3.4 0.405555 

1995 12.34358 5.64611 5.37 3.7 0.428806 

1996 10.37381 6.501309 5.37 4.9 0.459773 

1997 11.37549 6.448471 6.12 5.7 0.525446 

1998 6.228004 7.639518 5.89 2.4 0.41489 

1999 4.142637 6.097818 5.89 2.8 0.333676 

2000 4.366665 5.391898 7.82 2.4 0.39321 

2001 3.148261 4.268537 7.82 2.1 0.325508 

2002 3.290345 4.277224 8.27 1.8 0.342921 

2003 2.914135 3.704123 8.27 1.3 0.30437 

2004 7.444625 2.304728 7.69 3.3 0.330899 

2005 9.063327 3.338066 7.69 5.5 0.442168 

2006 7.921084 3.135072 6.2 9.5 0.433439 

2007 7.598684 4.352595 5.2 9.4 0.426037 

2008 20.28612 7.55679 5.46 12.8 0.819479 

2009 13.64777 5.195914 5.46 10.6 0.584394 

2010 13.88114 6.3 5.55 8.7 0.593655 

2011 11.91677 6.5 5.95 7.4 0.564052 

2012 9.685053 6.8 5.95 9.7 0.593592 

INF=inflation rate, BD=budget deficit, UN=unemployment rate, 

TD=trade deficit, MII=macroeconomic instability index 
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APPENDIX C 
 

Year HOS BHU MCHC RHC MW LHV 

1980 602 736 812 217 4200 547 

1981 600 774 823 243 4846 718 

1982 613 1587 817 283 5482 928 

1983 626 1982 794 302 6031 1144 

1984 633 2366 787 319 7078 1374 

1985 652 2647 778 334 8133 1574 

1986 670 2902 773 349 10315 2144 

1987 682 3150 798 383 11505 2384 

1988 710 3454 998 417 12866 2697 

1989 719 3818 1027 448 13779 2917 

1990 756 4213 1050 459 15009 3106 

1991 776 4414 1057 465 16299 3463 

1992 778 4526 1055 470 17678 3796 

1993 799 4663 849 485 18641 3920 

1994 822 4902 853 496 19759 4107 

1995 827 4986 859 498 20910 4185 

1996 858 5143 853 505 21662 4407 

1997 865 5121 853 513 21840 4589 

1998 872 5155 852 514 22103 4959 

1999 879 5185 855 530 22401 5299 

2000 876 5171 856 531 22525 5443 

2001 907 5230 879 541 22711 5669 

2002 906 5308 862 550 23084 6397 

2003 906 5290 907 552 23318 6599 

2004 916 5301 906 552 23559 6741 

2005 919 5334 907 556 23897 7073 

2006 924 5336 906 560 24692 8405 

2007 945 5349 903 562 25261 9302 

2008 948 5310 908 561 25534 10002 

2009 968 5345 906 572 26225 10731 

2010 972 5344 909 577 27153 11510 

2011 972 5374 909 584 27153 11510 

2012 975 5406 909 591 28153 11590 

HOS= Hospitals, BHU=Basic Health Units (sub health centres), 

MCHC=Maternity &Child Health Centres, MW=Mife Wife registered, 

LHV=Lady Health Visitors registered 
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APPENDIX D 
 

Years DIS TB TBED PS MS HS SS AC PC UNI 

1980 3466 98 47412 57220 5233 3361 219 430 99 15 

1981 3478 99 48441 59168 5295 3479 231 433 99 19 

1982 3459 98 50335 61117 5362 3597 247 410 99 20 

1983 3351 98 52161 71358 5432 3715 263 417 99 20 

1984 3386 96 53603 73228 5984 4213 279 469 99 20 

1985 3415 100 55886 73812 6132 4630 290 467 99 21 

1986 3441 101 57709 77207 6260 4677 293 481 99 22 

1987 3498 104 60093 97228 6769 5253 501 502 99 22 

1988 3616 211 64471 106884 6993 5492 560 548 99 22 

1989 3659 211 66375 103682 7844 6616 999 556 99 22 

1990 3795 220 72997 110522 8068 7184 929 575 99 22 

1991 3993 219 75805 114142 8761 8210 725 612 99 22 

1992 4095 228 76938 112379 9041 8374 608 633 139 23 

1993 4206 233 80047 130596 11808 8724 602 800 147 27 

1994 4280 242 84883 134060 12126 9181 633 824 260 28 

1995 4253 260 85805 139634 12571 9518 595 863 271 34 

1996 4513 262 88454 143100 13300 9600 577 909 286 38 

1997 4523 262 89929 149700 14500 9900 578 1141 310 41 

1998 4551 263 90659 156300 17400 11100 574 1056 315 45 

1999 4583 264 92174 159300 18100 12400 580 1137 336 46 

2000 4635 274 93907 162100 18400 12600 612 1222 356 54 

2001 4625 272 97945 147700 25500 14800 630 1710 366 59 

2002 4590 285 98264 149100 26800 15100 607 1784 376 74 

2003 4554 289 98684 150800 28000 15600 585 1855 386 96 

2004 4582 289 99908 155000 28700 16100 624 1989 426 106 

2005 4632 289 101490 157200 30400 16600 747 1604 677 108 

2006 4712 288 102073 157500 39400 22900 3059 2996 1135 111 

2007 4755 290 103285 158400 40100 23600 3090 3095 1166 120 

2008 4794 293 103037 157400 40800 24000 3125 3213 1202 124 

2009 4813 293 103708 156700 40900 24300 3159 3242 1336 129 

2010 4842 304 104137 157500 41300 24800 3192 3329 1439 132 

2011 4842 304 107500 155500 42000 25200 3224 3435 1558 135 

2012 5000 345 101200 154600 42600 25800 3271 3561 1733 139 

DIS=Dispensaries, TB=TB centres, TBED=Total Beds, PS=Primary Schools, 

MS=Middle Schools, HS=High Schools, SS=Secondary Schools, AC=Arts 

Colleges, PC=Professional Colleges, UNI=Universities 
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APPENDIX E 
 

Years HDI RM URB UFSR FLB FSSE FOOD 

1980 0.337 1747.05 0.283972 839.6 11.7 8.74467 39.44 

1981 0.319307 2115.93 0.287214 841.4 12.3 8.77 41.87 

1982 0.324349 2224.89 0.288906 843.3 12.6 8.86228 43.57 

1983 0.329244 2885.45 0.290608 845.2 11.3 8.92842 44.24 

1984 0.334241 2737.43 0.292338 847.4 11.3 9.30976 46.08 

1985 0.339436 2445.92 0.294057 849.6 11.6 9.89963 47.67 

1986 0.344246 2595.31 0.295792 851.9 12 10.5584 51.86 

1987 0.349074 2278.56 0.297527 854.3 12.3 10.91233 53.91 

1988 0.354521 2012.6 0.299297 856.7 12.7 11.22966 54.57 

1989 0.359486 1896.99 0.301056 859 13.1 11.72688 58.77 

1990 0.383 1942.35 0.304621 861.6 13.5 12.05431 60.58 

1991 0.370613 1848.29 0.307788 864 13.9 15.18467 63.36 

1992 0.372689 1467.48 0.309763 866.6 13.9 17.59012 64.74 

1993 0.37387 1562.24 0.312658 869.2 14.2 17.68 69.3 

1994 0.375937 1445.56 0.315196 871.8 14.6 18.06 71.81 

1995 0.389491 1866.1 0.317616 874.4 12.5 18.43 77.59 

1996 0.376778 1461.17 0.320132 877.2 13.6 18.6159 79.07 

1997 0.386492 1409.47 0.32261 879.8 14.9 19.91 80.73 

1998 0.395828 1489.55 0.326041 882.5 15.2 22.89 84.6 

1999 0.404401 1060.19 0.327603 885.3 15.5 23.77 86.75 

2000 0.419 983.73 0.330066 887.9 16.1 24.02 88.4 

2001 0.423953 1086.57 0.332493 890.4 16 21.64 86.61 

2002 0.43308 2389.05 0.333152 892.9 16.1 23.06 88.18 

2003 0.44329 4236.85 0.333512 895.2 17 24.12044 91.92 

2004 0.457222 3871.58 0.343605 897.4 17.9 26.62249 96.2 

2005 0.485 4168.79 0.346898 899.5 19.4 25.48585 100.49 

2006 0.4825 4600.12 0.350365 901.6 20.9 26.6149 103.31 

2007 0.498 5493.65 0.354054 903.7 21.1 28.25038 108.39 

2008 0.4855 6451.24 0.358389 905.9 21.2 28.58641 113.04 

2009 0.487 7811.43 0.361967 908 21.7 29.31973 115.21 

2010 0.512 8905.9 0.365783 910 22.33 29.27738 113.71 

2011 0.513 11200.97 0.369736 912.1 22.82 29.50914 118.33 

2012 0.515 13186.62 0.373611 914.1 23.31 29.60914 119.1488 

HDI=Human Development Index, RM=Workers’ Remittances,  

URB=Urban Population, UFSR=Under-Five Survival Rate,  

FLB=Female Labor force Participation rate,  

FSSE=Female Secondary School Enrolment Rate, FOOD=Food index 
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APPENDIX F 
 

 

Years GINI Y SSE GDP TLF FDI FIN 

1980 0.372333 1.49E+12 47.43094 141353.5 25.07 63632993 26.37627 

1981 0.371667 1.53E+12 48.26234 152549.7 25.65 1.08E+08 24.21806 

1982 0.371 1.62E+12 48.85666 162522.7 26.27 63833092 27.78218 

1983 0.370333 1.73E+12 50.68517 173539.1 26.91 29457027 29.78608 

1984 0.369667 1.83E+12 50.68158 182329.2 27.45 55510170 27.64355 

1985 0.369 1.97E+12 52.06604 196171.8 28 1.31E+08 26.3686 

1986 0.355 2.03E+12 52.31447 206964.5 28.05 1.06E+08 24.91286 

1987 0.346 2.19E+12 54.22208 220318.6 29.6 1.29E+08 24.15733 

1988 0.348 2.36E+12 54.49362 237118.5 29.93 1.86E+08 22.32179 

1989 0.367667 2.46E+12 54.78149 248879 30.87 2.11E+08 23.61733 

1990 0.387333 2.57E+12 55.29754 259975.5 31.82 2.45E+08 24.55221 

1991 0.407 2.68E+12 56.38792 273134.3 31.83 2.58E+08 24.00602 

1992 0.4085 2.91E+12 57.12573 294181.8 32.48 3.36E+08 24.20712 

1993 0.41 2.95E+12 57.86355 299352.8 33.01 3.49E+08 24.69398 

1994 0.4 3.07E+12 58.60136 310540.8 33.87 4.21E+08 24.64622 

1995 0.4 3.26E+12 59.33918 325951.7 34.18 7.23E+08 25.11394 

1996 0.4 3.43E+12 60.07699 341749.2 35.01 9.22E+08 25.47432 

1997 0.4 3.47E+12 60.81481 345215.9 37.45 7.16E+08 22.3361 

1998 0.405 3.66E+12 61.55263 354019.8 39.17 5.06E+08 21.7755 

1999 0.41 3.75E+12 62.29044 366977.3 40.08 5.32E+08 21.67395 

2000 0.335905 3.83E+12 70.43537 382610.9 40.38 3.08E+08 24.59728 

2001 0.2752 3.86E+12 71.24443 390196.1 41.23 3.83E+08 28.73612 

2002 0.2794 3.98E+12 72.10486 402777.7 43.01 8.23E+08 28.64556 

2003 0.2836 4.09E+12 74.42414 422297.6 43.88 5.34E+08 28.93846 

2004 0.2878 4.38E+12 79.15143 453414.9 45.95 1.12E+09 29.66276 

2005 0.292 4.68E+12 83.69823 488179.6 46.82 2.2E+09 29.84178 

2006 0.3018 4.88E+12 80.86852 518337.1 50.5 4.27E+09 23.57234 

2007 0.307867 5.13E+12 87.16465 547794.8 50.78 5.59E+09 21.45688 

2008 0.314556 5.17E+12 88.90802 556537.5 52.23 5.44E+09 748.1486 

2009 0.32083 5.4E+12 91.81339 576547 55.76 2.34E+09 760.986 

2010 0.327207 5.54E+12 94.94326 596996 57.22 2.02E+09 774.0724 

2011 0.326517 5.73E+12 92.49477 614642.4 58.14 1.31E+09 783.3042 

2012 0.325065 6.07E+12 93.76519 634172 59.33 8.54E+08 802.4508 

GINI=income inequality rate, Y=Per Capita Income, SSE=Secondary School 

Enrollment rate, GDP=Gross Domestic Product, TLF=Total Labor Force, 

FDI=Foreign Direct Investment, FIN=Financial Development 


