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Abstract

The aim of study is to assess the nexuses of financial development, trade

openness and economic growth in Pakistan. To estimates the impact of

financial development, trade openness and economic growth in Pakistan. The

study utilised annual time series data from 1970 to 2014, a sample size of 44

observations taken from world development indicator (WDD. The financial

development is defined as the enhancement in quality and efficiency of

financial intermediary services. So for the purpose the study used financial

development index constructed from different proxies of financial

development which includes, domestic credit to private sector (% of GDP),

domestic credit to financial sector (% of GDP), domestic credit by banks (% ot

GDP), broad money (% of GDP). To estimates the impact of financial

development trade openness and economic growth in Pakistan. We firstly

check the stationarity of the data by using Augmented Dickey-Fuller (ADF)

and Phillips Penon (PP) unit root test as our variables are non stationary at

level but becomes stationary at first difference. So we used Johansen

cointegration test to check the cointegration equation by using trace and

maximum eigen value test. As both trace and maximum eigen value shows one

cointegrating equation. After conforming that there was one cointegrating

relationship exists. We used Vector Error Correction (VECM) to estimate the

shortrun and longrun relationships. The results indicate that in short-run

physical capital per worker (K), trade openness and population are significant

and have a positive impact on real GDP (per capita). However financial

development index (FI) shows negative impact on real GDP (per capita).
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While in longrun physical capital per worker (K), financial development index

(FI) shows positive effect on real GDP (per capita).
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CHAPTER 1

INTERODUCTION

Sustainable economic growth is considered a necessary condition for a

nation to achieve human development. According to economists there are a

number of factors that affect economic growth. Financial development and trade

operuless are considers as two of the most important factors that can be helpful for

sustainable economic growth. Raymond W. Goldsmith (1969) explains three steps

for financial structure and development. As economies grow, first step is to

document changes in financial structure-the mixture of markets, intermediaries

and financial instruments operating in an economy. Second step is to evaluate the

overall impact of financial development-overall quality and quantity of financial

markets, intermediaries and furancial instruments on economic growth. Third step

is to estimate whether financial structure influences by rate of economic growth.

Particularly, he showed that as countries develop banks be apt to become larger

relative to national output. The study argued that as countries develop there was

more improvement seen in the national economic system as they become richer.

The overall financial improvement tends to accelerate economic development,

help new firm formation, boost up firm growth, and facilitates firm access to

external financing. The literature suggests four primary functions of finance.

(l) By mobilizing savings

(2) Allocating capital

(3) By monitoring the use of financial resources

(4) By redistributing and transforming risks.

t
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Mackinnon and Shaw (1973) showed financial development intermediaries

causes economic growth. The study supports financial sector liberalisation as

opposed to financial repression and argues that if government impose restriction

on banking system, it result, in slowing down the development of financial

process, and subsequently reduce growth of economic side. Thus, they're

expecting a positive impact of financial development on economic growth through

the roles it plays in the economy. Merton and Bodie (1995) argued that the main

function of any financial system is to facilitate the allowance of assets, over space

and time, in vague situation. Chimobi (2010) identified two distinctive

complementary channels by which economic growth was promoted by financial

development: the allocative and accumulative channel.

As Pakistan economy is a developing economy and low level of economic

growth has been observed for last many years. Development of financial system

and trade openness may play a significant role to achieve higher level of economic

growth. In light of the above discussion, the following objectives of the study are

specified.

1. Application of Vector error Correction Model to determine short-run and

long-run relationship among financial development, trade openness and

economic growth.

Analyzing the impact of financial development and trade openness upon

economic growth in Pakistan economy.

To give policy implications.

2.

3.
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Descriptionaboutremainingchapterswasasfollow,cbapter2

contain review the literature relevant to Pakistan and the review relevant to other

countries, and chapter 3 outlines the methodology and estimation techniques' and

chapter 4 contain tables of result and detailed discussion about numerical results'

finally chapter 5 presents summary, conclusion' and recommendations'
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g CHAPTER 2

REVIEW OF LITERATURE

2.1. Introduction:

Chapter two revolves around two major sections. The first section include basic

concept of recent studies. Similarly in the second section we reviewed the recent

studies this section is sub divided into two parts, studies related to Pakistan and

the studies related to foreign countries.

2.2.Basic concepts of the topic.

Economic growth is the percentage increase in real gross domestic product (GDP)

which is measured by inflation-adjusted market value of the goods and services

produced by an economy over time. It conservatively measured as the percent rate

of increase in real GDP, typically in per capita terms. Measurement of economic

growth uses national income accounting while economic growth is measured as

the annual percent change of gross domestic product (GDP).

Financial sector development plays a vital role in economic development. It

promotes economic growth through capital accumulation and technological

progress by increasing the savings rate, mobilizing and pooling savings,

producing information about investment, facilitating and encouraging the inflows

of foreign capital, as well as optimizing the allocation of capital. Countries with

better-developed furancial systems tend to grow faster over long periods of time,

and a large body of evidence suggests that this effect is causal: financial

development is not simply an outcome of economic growth; it contributes to this
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growth.Additionally,itreducespovertyandinequalitybybroadeningaccessto

finance to the poor and wlnerable gloups, facilitating risk management by

reducing their vulnerability to shocks, and increasing investment and productivity

thatresultinhigherincomegeneration.Goldsmith(1969)wasthefirsttoShow

empirically the existence of a positive relationship between financial

development and GDP per capita. Finance-growth nexus can be traced back to

Bagehot (1873) and Schumpeter (1911) who strongly believed that well organized

financial systems could surely spur innovation and future real growth with respect

to identification and funding of productive investment' Financial sector

development is important element of economic gtowth' Schumpeter (1934)'

Goldsmith (Lg6g), Mckinnon(1963) and shaw(1963), King (1993)'

Levine(1993),Lucas(1998),andRobinson(193a).Schumpeter(1934)argued

that through productive investment the banking sector become engine of

economic growth. The impact of financial sector development overstressed Lucas

(1.988). Balassa (1985), Sala Martin (1.991), Roubini (1991), Harrison (1995),

Frankel (1996) empirically found Trade policies and growth of economic

positively linked with each other' Atje (1993)' King and Levine

(|gg2,1gg3,Lgg4), Jayaratle and Strahn (1996), Levine and Zervos (1996),

Diaz-Alejandro (1985) examines a positive link has been obtained between

economic growth financial sector development. Muhammad et al. (2005) point

out financial depth and real interest exerted positive impact on economic growth'

Abdul and Ying (2008) point out positive and significant relationship between

financial development and economic growth exists in the case of Pakistan' Nabila



andZaki(2014)pointoutlowimpactoffinancialdevelopmentoneconomlc

growth.Becketal.(2000)pointoutfurancialdevelopmenthasalargeandpositive

impactontotalfactorproductivity,whichfeedsthroughtooverallGDPgrowth.

Gemmaetal,(20|0)pointoutapositiveinfluenceoffinancialdevelopmenton

economicgrowth.Georgeetal,(20|3)forinstanceusingeithertheprivatesector

credittoGDPratioortheprivatesectorcreditasaratiotototalcredit,wefound

positiveandstatisticallysignificanteffectoffinancialdevelopmentongrowth'

Tradeopennessisconsideredasanotherimportantdeterminantofgrowth

performance.Itreflectsthedegreeofflexibilityintradingactivitiesamong

different economies. In this era developing countries want the growth quick as

wing, for this purpose they heavily dependent on international trade' Trade

opennessintroducesexportpromotionpoliciestoenhanceandupgradewithnew

technology,whichultimatelyremovealltheflawsfromproductionandservices

sideoflessdevelopednations'Flexibletradepolicypromotesefficiencyand

productivitybycreatingdomesticandforeigncompetition.Tradeopennessisa

gatewayforindustrialdevelopmentinpoornationsbecauseimportsenhancethe

capacitytoexplainthecultureandtrendofyourowncountrytotherestofthepart

ofworldinpositivemanner.Moreover,easyaccesstointernationalmarket

providesopportunitiestotheindustryofsmallopeneconomies.Grossmanetal.

point out the countries who want to accelerate their economic growth; they should

importthosethingswhichwillultimatelyincreasetheproductionforexport.

Economicgrowthandfinancialsectordevelopmentlinkwasconsidereda

notorious issue.



SaaedandHussain(2015)empiricallyinvestigatethefundamentallink

amongpoliciesoftrade,growthineconomicsideanddevelopmentinfurancial

(Kuwait).Annualtimeseriesdatacovering1977-20|2hadbeenused.ontheway

toexaminecausalrelationshiptheJohansentestforcointegrationrelationship,

GrangertestforcausalityunderVARframeworkwereemployed.Theresults

illustrateaunidirectionalcausalityexistbetweendevelopmentinthesectorand

growthineconomicside;andbetweengrowthineconomicsideanddegreeof

trade.Majorfindingofthestudyclearlyindicatesthatfinancialdeepeningdirectly

andindirectlyplaycrucialtaskhereincontributingdevelopmentinfinancial

sector, growth of economic side along with globalization'

Caporaleetal.(2009)examinethelinkbetweendevelopmentinfinancial

SectorandgrowthineconomicsideofnewEUmembercountriesfroml994-

200T.Theoverallresultshowsthatthecontributionofcreditmarketsandstockare

stillunderdevelopedintheseeconomies.ontheotherhandanewproficient

bankingsectoralsoacceleratedgrowthrate.Moreover,Grangercausalitytest

resultstellustheexistenceofcausalityfromdevelopmentinfinancialSectorto

growth of economic side, but in the same direction'

Bourdonetal,(2009)investigatestherelationshipbetweenpoliciesoftrade

andgrowthofeconomicsystem.FiveyeartotalaverageddatafromlgS0-2004of

l58differentcountrieswasused.GeneralizedMethodofMomentsandDynamic

PanelEstimationwereused.Theoutcomeofthestudyauthenticateshigher

exportingcountriesglowmorerapidlythanlowexportingcountries.More

significantly non-linear pattern exist between trade in quality and trade



dependencyratio,tellinginlowqualityproductspecializedcountriesthetrade

havenegativeimpactongrowthinthesecountries.Moreovertherewasanon-

linear relationship between trade ratio, growth and exports variety telling that the

countries exporting a wider range of products will growing more rapidly'

Alteeetal.(20|4)investigatesthecontactofdevelopmentsectorand

policiesoftradeopennessonthegrowthofeconomicsideinomanform|972-

Z[l|byusingannualdatasetobtainedfromWorldDevelopmentlndicator(wDI

2014. To investigate this casual relation Granger test for causality under vAR

structure was used. The overall result clearly indicates that financial deepening

directly and indirectly influences financial sector development, globalization and

economic growth.

2,3 Review of recent studies:

2.3.1 Studies related to Pakistan:

Ali Sharafal et al. (2014) investigates development in furancial sector and

growth in economic side on the economy of Pakistan economy from 1972-2011'

The annual facts and figures covering the period lg72-2}l1was used and the data

were obtained from statistical Handbook on Pakistan Economy (2010) of the

SBP(2012).TheADFaswellasPPunitroottestwereemployedtocheckthe

stationary of the data. While Johansan cointegration test used to examine the

longrun relationship between variables. To investigate this casual relation Granger

causality test under vector error correction model framework was employed' The

overall result shows bidirectional causality exists between the variables of interest



and further witness that uni-directional existence of causality from development in

financial sector towards growth in economic side'

Gokemenogb et al.(2015) examines the link among development of

financial sector, international trade as well as growth in economic side of Pakistan

from 1967 to 2013. The annual facts and figures were obtained from world Bank

Database (2014).ADF as well as PP test for unit root were employed headed for

verifying stationarity property. To examine longrun relationship Johansan test

were used while causality direction can be examine by Granger test for causality'

The overall outcome indicates intercontinental trade, furancial improvement spur

economic growth of Pakistan.

Laletal.(zl}9)investigatescauseoffinancialstructure,developmentof

financial sector on growth of economic side in Pakistan from 1975 to 2008' The

annual facts and figures were obtained from wDI and world Bank dataset' The

ADF as well as PP test for unit root were employed headed for checking

stationarity property. while Johansan cointegration was employed to check the

longrun relationship among variables of interest' After conforming that a longrun

relationship exists among variables ECM employed. The result shows that growth

of economic side was positively related with financial structure and channel

mechanism, financial development towards growth was capable in the direction of

development in financial sector, but in the sense of volume investment' The major

findings of the research highlights that fiscal development and fiscal structure

were considered the main source of trade and industry enlargement'



2.3.2 Studies related to other countries:

Arouri et al. (2013) empirically investigates the relation among financial

improvement,gowthofeconomicsideandpoliciesoftradesincerityin

Bangladesh.AnnualfactsandfiguresfromlgT5-20llonBangladesheconomy

obtainedfromtheWDlavailableinWorldBank(WBzolz)wereused.The

Autoregessive Distributive Lag (ARDL) bound testing approach for co-

integration developed by Pasaran and Innovative Accounting Approach (IAA) for

causality were used to examine the dynamic casual relation among financial

improvement,economicgrowth,andpoliciesoftradeopenness.Duetostructural

breaks in data unit root tests are not reliable and unit root had been covered by

Zivot-Andrew test for unknown structural breaks in the data' The overall result

showsfinancialimprovement,economicgrowth,andpoliciesoftradeopenness

were linked our longrun.

Arabi(2014)empiricallyinvestigatesfinancialdevelopmenteffecton

economicgrowthinSudanoverlg70to20|4.TheADFaswellasPPtestforunit

was employed headed for checking stationarity property' Johanson cointegration

approachandVECMwasusedtopointouttheshortrunandlongruneffectof

improvement in the financial sector on growth of economic side' The overall

results indicating that the contribution of financial development was very small in

accelerating the economic growth of Sudan

Altaee et al. (2014) investigates role of financial improvement, trade

opennessontradeandindustrydevelopmentinoman.Theannualfactsand

figures for the period 1972 to 2Ol2 obtaned from world Development Indicator

10



(wDD online (2014) had been used. To investigate this casual relation Granger

causality test under vector Autoregression framework was employed' The ADF as

well pp test headed for checking the staionarity property. Johansan co-integration

in vAR framework was used in the sense of examining long-run relation amongst

tradeopenness,financialimprovementandeconomicdevelopmentandVAR

stabilitycanbeexaminedbyCUSI.JMandCUSUMSQtest.VDCbasedonVAR

result was computed to addresses the casuality. The overall result shows the

policies of economic aimed that policies of trade openness had significantly

impacting financial improvement and economic growth'

AkinloandEgbetunde(2010)empiricallyinvestigatethelongrunand

casual relation among financial improvement and economic development of ten

Sub-Saharan Africian countries. The ten Sub-Saharan Africian countries were

Chad,CongoRepublic,CentralAfricianRepublic'Kenya'Gabon'SierraLeone'

Nigeria, Swaziland, South Africa and zambia. The facts and figures covering the

period 1980 to 2005 obtained from wDI database in print by wB (CD-ROM

zool)wereused.VECMwasusedtoexaminethelongrunandcasualrelation

amongfinancialimprovementandeconomicgrowth'TheADFandPPtestfor

unit root employed headed to make sure stationarity property' Johansan

cointegration test was used to test the cointegrating relation among variables'

Finally Granger causality test within the framework vECM was used' The overall

results show that financial improvement granger causes economic growth within

Nigeria, Gabon, congo Republic and central Africian Republic while economic

development Granger causes financial improvement tn Zambia and there were

11



alsoabidirectionalrelationexistsamongdevelopmentinfirrancialsectorand

growthineconomicsidewithinKenya;Chad;Swaziland;SouthAfricaandSierra

leone.

AsgharandHussain(20|4)empiricallyexaminesthecasualrelationamong

financial improvement and economic development of 15 developing countries'

TheannualfactsandfiguresfromtheperiodlgT8to20|2obtainedfromWorld

Development Indicator (wDI) were used. Panel cointegration technique was used

to examine the casual relation among financial improvement and economic

growth of developing countries. The stationarity of the facts and figures can be

checked by IPS and ADF Fisher Panel Unit Root tests' Pedroni panel residual

basedandlikelihoodbasedpanelcointegrationtestwereusedtoana|yzing

cointegration relation among financial improvement and economic development

indevelopingcountries.Themajorfindingsshowedthattherewerestrong

evidenceofthelongrunrelationamongfinancialimprovementandeconomic

development in developing countries'

Aracandozan(2014)empiricallyexaminethecasualrelationfinancial

improvement and economic development in Turkey. The quarterly facts and

figurescoveringtheperiodlg8Tto20ir2obtainedfromTurkishStatistical

Institute and Central Bank of Turkey were used' Granger test for causality base on

ECM was use headed for examine the fundamental relation among financial

improvement as well as in growth of economic side' Stationarity of variables can

becheckedbyAugmenteddickeyFuller(ADF)test.Johansan(1991)

cointegration test and pesaran's Bound testing approach was employ to test the

t2



cointegrating relation among variables. Granger test for causality test base on

ECM was employ headed for investigate the short-run and long-run causality

direction. The overall results shows that long run relation exist among economic

development and all financial indicators so both were supply leading and demand

following.

Gallova empirically examines the casual relation among foreign direct

investment, economic development and exports for Central and Eastern Europe'

The quarterly facts and figures covering the period 1993-2010 obtained from

Eurostat and Central Banks of individual countries. VECM was applied headed

for finding casual relation among direct net foreign investment, economic

development along with exports.ADF and PP test for unit root headed for

checking stationarity property. After conforming integrated order of variables

under observation was one. Johansan cointegration test used to furd out the

longrun relation among net foreign direct investment, economic growth and GDP'

Out of eight countries long term relation among variables were proved in five

countries. That means cointegtation does not take into account short term

deviations. For that reason Vector error correction model (VECM) was used to

detect such deviations within the cointegration' The overall result shows that

impact on foreign direct investment with region of Central and Eastern Europe

was not clear, since there was positive as well as negative effect proven on

exports.

Hussain and Chakraborty (2012) empirically examine the relation among

financial improvement and economic development and their causality in Assam' a

13



state of India. The annual facts and figures covering the period 1985 to 2009

obtained from Reserve Bank of India database. Johansan and Jesulius

coinegration, Granger Causality test were used to examine the relation among

financial improvement and economic development. The ADF and PP test for unit

root headed for checking stationarity property. After conforming that variables

under study was integrated of order one Johansan and Jesulius cointegration test

was employed to interrogate long-run relation among variable. After that Granger

causality test employ to find out the causality direction. Finally IRF used to trace

out the response of dependent variable in VAR system. The overall result

indicates that financial improvement has an effect on economic growth in Assam.

Kenani and Fujio (2012) empirically investigate dynamic fundamental

relation among financial improvement, policies of trade openness, and economic

development in Malawi. Annual facts and figures covering the period 1970 to

2009 obtained from IFS, IMF, Annual Financial, Economic Review Reports and

Reverse Bank of Malawi (RBM). The VECM was employ to determine direction

of causality. The ADF and PP test for unit root headed for checking stationarity

property. Johansen cointegration test was employed to find out the longrun

relation amongst variables while Granger Causality test based on ECM was used

causality relation. The causality result suggesting that financial improvement was

considered important factor of growth in economic side, trade openness in

shortrun and they have pointer fundamental effects within longrun'

Khan et al. (2005) empirically examine the relation among financial

improvement and economic development in Pakistan. The annual facts and figures

L4



covering the period l97l to 2004 obtained from IFS CD-ROM and State Bank of

pakistan were used. The ARDL was use on the way to investigate empirical

relation among financial improvement and economic development' While

CUSUM and CUSUMSQ tests were applied to find the stable relation among

economic growth and financial development. The overall result shows in the

longrun real interest and furancial depth positively impacting economic growth'

While in the shortrun economic growth was significantly and positively

exaggerated by changing the investment share'

Khan and Qayyum (2007) empirically examine the impact of trade

liberalisation, financial improvement and economic development in Pakistan' The

annual facts and figures covering the period 1961 to 2005 was used' The ARDL

was used to determine the long run relation among real GDP, furancial

improvement, trade liberalisation and real deposit rate. The overall result showing

trade openness and furancial policies have positively impacting real GDP.

Le (2016) empirically examines the causality patterns among furancial deeping'

trade openness and economic improvement of 14 countries of Asia and Pacific'

The annual facts and figures collected from International Financial Statistics (IFS)

were used. The Gregory and Hansen (1996) test for cointegration and Toda-

Yamamto non Granger causality test were used. The ADF and PP test for unit root

headed for checking stationarity property. Gregory and Hansen test for

cointegration was used to analyse the long run relation and dynamic interaction

among variables and Toda-Yamamoto test was used for causality. The overall

result illustrate depth of financial sector, growth in economic side as well as
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policies of trade don't share long run relation and there was also a strong relation

among financial depth and economic improvement and the connection among

trade openness and financial depth was significant but somewhat weaker and

finally there was doubtful linkage among trade openness and economic

improvement for most of the countries.

Matadeen et al. (2Oll) empirically examine link between policies of trade

and growth in economic side in Mauritus. Bi-annual facts and figures covering the

period 1989 to 2009 obtained from Central Statistical Offrce of Mauritus was

used. The Vector error corection model was employ to find out the casual links

among trade liberalization and economic development. The ADF and PP test for

unit root handed for checking stationarity property. After conformation of the

order of variables was integrated of order one. Johansan Multivariate

Cointegration Approach for cointegration used to test the longrun relationship

between variables. Empricial findings shows that there was significant positive

links among the longrun along with shortrun indicating that policies of trade was

important engine of growth of economic side in Mauritus.

Nollovu (2013) examines the link between financial development as well as

growth of economic side in Zimbabwe beginning 1980-2016. Facts and figures

have been obtained from World Bank Database. The ADF and PP test for unit root

handed for checking stationarity property. Johansan cointegration test used to

check existence of longrun relationship in addition to Granger causality employ to

discover existence of causality among variables. The overall results show in

Zimbabwe the financial system does not promote economic growth.
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Nayia and Satish (201l) empirically examine the long run casual relation

among financial improvement and economic development in the case of India.

The facts and figures covering the period 1981 to 2011 obtained from WDI

database (2011), IFS (201l) by the IMF were used. Two variable Eangle Granger

approach had been used to examine the longrun casual relationship among

financial development and economic growth. The ADF and PP unit root test was

employ to check the stationarity property. The Eangle Granger two variable

approach had been used to find out the long run equilibrium relation between

development of financial sector as well as growth in economic side. ADF and PP

test for unit handed for checking stationarity property. Once the long run relation

among two variables was established its does not means they have short run too.

Error Correction Model (ECM) has been used to overcome this model. The

overall results shows that there was a longrun causality exit from financial

improvement towards economic development but for the short periods there were

no relation conducted from error correction model.

Nickolas et al. (2004) examines the relationship among growth in economic

side, development of financial sector along with trade liberization, within Turkey.

The annual facts and figures covering the period 1960-2012 obtained from

UNSESCO, National Accounts of OECD, Turkish State Institute Statistics and

International Monetary Fund [MF) were used. Johansen and Juselious

cointegration test and VAR model was employ headed forexamine the link

amonggrowth in economic side, development of financial sector along with trade

liberization. The ADF and PP test for unit root handed for checking stationarity
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property. Johansen and Juleious test used to investigate the longrun equilibrium

relation among examined variables. As result shows that there was positive

relation between economic improvement, degtee of openness, investments and

human degree. Therefore Error correction model (ECM) was employ for examine

the shortrun and longrun relation of variables. Overall result suggests degree of

openness, human capital and investment growth had positive effect on Turkish

economy growth.

Nelson and Chadra (2009) examine the casual relation among financial

improvement and economic development in Srilanka. The annual facts and figures

covering the period 1995-2005 obtained from Annual Report of Central Bank of

Srilanka 2003-2005 and International Financial Statistics (IFS). Johansen

coinegration test and error colrection model (ECM) employ to examine casual

relation between developments of financial sector along with growth in economic

side. The ADF as well as PP test for unit root handed for unit root test checking

stationarity property. Johansen cointegration employs to check the cointegration

relation among financial development and economic growth. As the majority

variables were cointegrated so Granger tests for causality in ECM process use

inspect casual relation between fiscal improvements along with trade and industry

development. Major result suggested that broad money cause trade and industry

development with two way causality while the major findings not powerfully

sustain that fiscal enlargement boost trade and industry intensification.

Pradhan (2009) empirically investigates the fundamental nexus of economic

development and financial improvement in a multivariate Vector Autoregressive
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(VAR) model in India. The monthly facts and figures of India covering the period

from 1993 to 2008 obtain from statistical handbook lying on Indian financial

system Mumbai and Bank of India were used. Johansen cointegration as well as

VECM was use on the way towards check up fundamental nexus in the middle of

growth in economic side along with development of financial sector. The ADF as

well as PP test unit root test handed for checking stationarity property. Johansen

maximum likelihood test was applied to test the cointegation between variables.

The VECM had been formed to determine the causality direction among financial

improvement" The results represented that Vector Error Correction Mechanism

pattem forces longrun performance of microeconomic variables meeting their

co inte grating relations, and accommo date shortrun dynamic.

Rehmane/ al. (20t5) examines the relation amongst financial improvement,

trade openness along with economic development within Saudi Arabia. The yearly

facts and figures covering the period 197l-2012 obtained from World Bank

database was used. Vector error coffection model used to examining relationship

among financial improvement, policies of trade along with growth in economic

side. The ADF as well as PP test for unit root handed for checking stationarity

property. Johansen multivariate test employ to obtain the longrun relation among

variables. To furd out the direction of causality Granger Causality test was used.

Finally Vector Error Correction Model was employed. The results of Granger

Causality test shows that there was bidirectional relation between growth in

economic side and policies of trade. However results of VECM show that longrun

relationship exist in the middle of the variables under study. The empirical result
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shows that development of financial sector and trade openness was the basic

ingredients to raise the speed of economic development in Saudi Arabia.

Shaheen et al. (2011) empirically investigates the casual relation among

financial improvement, international trade and economic development in Pakistan.

The annual facts and figures covering the period 1973 to 2009 obtained from IFS

CD-ROM 2009 was used. The ARDL bound testing approach for cointegrating

relations and Granger test for causality were used to examine longrun relation and

the possible track of causality in the midst of development in financial sector,

policies of trade along with growth in economic side. The ADF and PP test for

unit root handed for checking stationarity property. As the variables are stationary

at diflerent levels so ARDL bound testing approach was use on the way to inspect

longrun relation between them. Granger causality was used to find out causality

direction. Finally CUSUM and CUSUMSQ test were used to check the structural

stability. The end results show that there was uni-directional causality pragmatic

from policies of trade towards economic enlargement and from financial

enhancement towards trade.

2.4 Summary:

From the above studies we concluded that the existence of causality and its

direction differ by trade openness policies, and the indicators which we use to

made financial index. Outcomes from economic, trade policies, level of financial

development and different economic sizes may lead to further differences. To

examine this relationship no of studies overtaken. Ali et al. (201$ investigates

development of financial sector with growh in economic side on the economy of
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Pakistan from 1972-20L1. They founded that bidirectional causality exists

between the variables of interest and further witness that uni-directional causality

exists from development in financial sector towards growth of economic side.

Gokemenogfu et al.(2015) empirically investigates the link amongst development

in financial sector, international trade, in addition to economic growth within

Pakistan 1967-2013. They founded that intercontinental trade, financial

improvement spur economic growth of Pakistan. Lal et al. (2009) investigates

cause of fiscal structure, development of financial sector on growth in economic

side in side Pakistan from 1975 to 2008. They founded that financial development

and furancial structure were considered the main source of trade and industry

enlargement. The main aim of our studies are to investigate that the relationship in

the middle of growth in economic side along with financial development, in

addition to in middle of economic growth along with international trade and

checking that whether there exists a casual relationship among them.

4
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CHAPTER 3

MATERIAL AND METHODOLOGY

3.1 Introduction:

Chapter three revolves around some major sections. First section contains model

and data description. Similarly second section contains financial development

index and principal component. However last section contains methodology of

analysis will be explained: which insights the estimation technique that is used in

the model. Each section will be discussed briefly under a separately.

3.2 Model and Data Description

In this section we explain our econometric model, overview of data and the

sources for collection ofdata.

In ascertain the nexus of financial development, trade openness, and economic

growth in Pakistan; the following model is specified.

GDP,(per capita) - f(FDt, K1, TOt, POPI)

Which indicate that economic growth is a function of financial development (FD),

physical capital per capita (K), trade openness (To) and population (PoP).

Moreover equation 3.1 can be expressed in a natural log-linear form as follows

lnGDPl = oo * allnFDs * a2lnk, * c3lnTO, * calnPoPs * e.

Where

GDP is the growth of real GDP per capita, a proxy for economic growth

FD is financial development TO is trade openness proxied by the natural log of
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exports plus imports as percentage of real GDP. e. is the random error term and

usis the constant, while o1, a2,a3,04are the coefficients of respective variables.

We collect Pakistan data over the period of 1970 to 2014. We will also

explain principal component (PC): that is used for constructing financial

development index. We will describe variables included in our study as well as

source of our data. This study utilized annual time series data from 1970-2014, a

sample size of 44observations. The main sources of data collection are 2012 WDI

(online) and Pakistan economic survey (online).

3.3. Financial development index:

In the literature, financial sector development is defured as enhancement in

quality, size, and efflectiveness of financial mediator services. So for this purpose

we construct financial development index from different proxies of financial

development which includes, domestic credit to financial sector, by banks, by

private sector (% of GDP), and broard money (% of GDP) consistent with

Calderon and Liu(2002) afi Soukhakian (2007). The data of these indicators are

obtained from WDI (online) of the World Bank. We construct financial

development index (FD) using principal component analysis (PCA), which is

discussed in the following section.

3.4. Principal Component:

Principal component analysis (PCA) is originated by Karl Pearson around

the turn of the century and was further developed by Haralled and Hotelling in

1930's. PCA refers to a technique which we used to reduce the dimensionality of

data set by orthogonal transformation. In PCA we applied orthogonal



transformation to a set of variables that are correlated and by applying orthogonal

transformation to these set of variables we find a new set of variables that are

uncorrelated. However the number of PC is less than or equals to original

variables. The key idea of Principal Component Analysis was that the first

principal component tackles as much variation of the data as possible and has

largest variance" The second principal component tackles the most variation than

the first principal component and so on. The process continues under the

assumption that the second principal component is uncorrelated with the first

principal component.

Following steps overtaken in performing PCA these steps are as follow

Stepl: Satisfactory size of the sample

In performing principal component analysis the first step is minimum sample size.

In seek of getting reliable results the number of observations be hundred or larger

than hundred.

Step2: Correlation in the middle of Variables

In performing principal component the second step is checking the correlation in

the variables. There should be a significant amount of correlation exists in the

variables to justifying application of principal component. If significant amount of

correlation not exist in the variables our results are not reliable and we have not

need to apply principal component.

Step3: Initial Extraction of the Components

In principal component analysis only first few component can tackle the

maximum amount of variation, so in our analysis we use only components. The
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important point about principal cornponent was that the first principal component

contains maximum variance and last contains minimum amount of variance. That

why in our analysis we use first few because most of the variation are tackles by

first few principal components.

Step4: Retai4qd ComPonents

In this step we decide how many principal component we use in our analysis' On

the basis of some rules

(r) The Eigenvalue Criterion:

An Eigenvalue criterion is the most appropriate criteria which we used to decide

which component we include in our analysis. On the base of this criterion we

include a component whose eigenvalue greater than one. However eigenvalue

represents the amount of variance of the component.

(ii) Scree Test Criterion:

In scree plot the eigenvalue linked with the components that are plotted and we

are looking for a breakdom among the larger eigenvalues component and the

lowest eigenvalue in the scree plot. We use the components which are retained

before the break and neglected the components which are not retained after the

breakup. The hlpothetical scree plot is designed to get a clear idea.
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Hypothetical Scree Plot:
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(iii) VarianceExplainedCriteria:

Rule of thumb to retain a component that account in total for about 60% of the

variance and 5-10% at least for individual component'

These are the some steps which have to be considered into analysis while

performing PCA for conducting a composite index'

Years DCPS DCFS DCPSB BM F'I K LGDP TO LPOP

1970 25.4495 47.1957 25.0221 43.4608 91.98 2,59759 I r8707 0.376015 4.092677

t97l 2s.2635 51.1256 24.8216 46.7643 95.1 9 2.59952 I t6795 0.387673 4. I 1 8875

1972 29.1002 55.9676 28.3690 5l.3045 106.75 2.6159 I 17667 0.317277 4.148517

1973 26.5334 48.81l9 26.1524 47.1972 96.29 2.60286 I 20897 0.322949 4,187987

1974 20.5779 36.8513 20.2792 35.9024 73.80 2.58934 25176 0.329132 4.218036

1975 19. I 559 369227 18.6251 33.6679 70.24 2,57133 25758 0.3343 l9 4.248209

1976 21.9316 40.9151 20.948r'. 37.8394 78.96 2.54123 23978 0.354132 4.278331

1977 23,4067 44.5320 22.0942 39.3563 84.27 2.54099 .22689 0341992 4.308515

1978 22.2597 46.4672 20.8703 40.0350 83.48 2.5377 .26091 0.354855 4.338597

1979 24.8132 s0.6561 23.1506 43.1131 91.74 2.s3244 I 27478 0.404901 4.368688

1980 23,4071 48.7736 21.5666 41.4968 87.18 2.s3988 1.3143 0.414541 4.398884

l98l 24.039s 46.5919 2r.6631 39.0148 85.69 2.54338 I 3501 I 0.383897 4.42891

1982 24.7028 49.4639 22.14M 40.7925 89.18 2.55632 I 40029 0.349741 4.4s9451

1983 26.3763 s0.2398 23.9079 43.8769 93.91 2.57173 I 44402 0.373982 4.489984

1984 24.2181 49.9554 24.2181 39.8s5 I 90.74 2.60086 I 47039 0.372423 4.520483

1985 27.7822 52.0567 27.7822 40.6613 99.r2 2.63258 .53345 0.365465 4.55 103 I

1986 29.7861 55.5017 29.7861 43.3097 105.98 12.68964 .s9466 0.362788 4.581594

1987 27.6435 s7.7861 27.6435 45.311I 104.01 12.6898 s9772 0.3s99 4.612146

1988 26.3686 s3. I 169 26.3686 41.3654 97.34 12.72907 t.6499 0.325067 4.642659

1989 24.9129 5t.3420 24.9t29 38.9810 92.69 12.74133 .66082 0.342945 4.673203
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1990 24.1573 50.8712 24.1573 39.1371 91.00 2.76738 11.68252 0.320902 4.69784t

1991 22.3218 st.t761 22.32t8 39. l 899 87.72 2.84256 75675 032261 4.723931

1992 23.6173 ss.9l95 23.6t73 42.7481 94.36 2.8s991 79527 0.372797 4.7496t7

1993 24.5522 54.8956 24.5522 4s.6570 96.37 2.89963 1.8045 0.398761 4.774913

L994 24.0060 5t.64ss 24.0060 45.7592 93.25 2.927 .82259 0.359258 4.79975

1995 24.2071 51.0232 24.2071 43.5708 92.55 2.96454 .85884 0.347s54 4.824225

1996 24.6940 54.3557 24.6940 46.0413 96.41 2.97784 90t73 0.355164 4.848195

1997 24.6462 52.116/ 24.6462 48.2032 95.53 2.94602 .85481 0.331404 4.87 l 833

1998 25.1139 51.4505 25.1139 47.1502 95.66 2.92342 .83132 0.305174 4.8939s2

1999 25.4743 49.1276 25.4743 44.8203 94.1 1 2.91809 .84865 0.279943 4.9177t6

2000 22.3361 41.6012 22.3361 38.s947 81.34 2.91262 .86472 0.280507 4.939927

2001 21.7755 38.0855 21.7755 39.t966 78. l8 2.9136 86799 0.29028 4.961865

2002 21.6739 37.2155 21.6739 43.2999 78.69 2.89332 .85336 0.298898 4.983333

2003 24.5973 37.8841 24.5973 46.4792 85.65 2.88883 .87983 0.337998 4.98907t

2004 28.7361 43.0186 28.7361 48.4179 97.44 2.86M8 .89925 0.299607 5.008633

2005 28.6456 46.4829 28.6456 48.9634 99.69 2.855 l6 961s2 0.347546 5.027165

2006 26.8s00 42.1963 26.7601 56.37t6 95.69 2.79162 92774 0.379958 5.046002

2007 27.8432 45.4646 27.7368 58.8677 100.46 2.82432 98516 0.353328 5.06386

2008 28.7338 51.2344 28.6022 54.4676 t04.52 2.8249 2.00569 0.34191 5.081404

2009 22.7228 46.6967 22.6208 51.6261 89.31 2.78949 .94389 0.302943 5.098646

2010 21.4129 46.1867 21.2886 52,5128 86.74 2.78755 94352 0.322195 5. I 56178

20tt 18.1263 42.7080 18.0323 48. I 001 76.91 2.78395 .95853 0,313994 5.1767ls

2012 16.9373 45.8642 16.8390 51.4135 77.72 2.77918 .98055 0.27684 s. I 96838

20r3 l6.ll82 49.2163 16.0188 s2.t7u 78.57 2.77379 r.9998 0.284676 s.217107

2014 15.6448 47.4725 15.5442 5t.97t2 76.48 2.78915 2.04467 0.277308 s.236442

3.5 Methodology of Analysis

The first step in time series analysis is to check stationarity of data which are

under investigation. The main aim of checking the stationarity was that whether

the data are stationary or non stationary. For this purpose number of unit root test

was proposed but in our study we use ADF and PP test.

3.5.1 Unit Root:

The importance of the stationarity of variables in a model cannot be over

emphasized. Granger and Newbold (1974) wam that inthe presence of non-

stationary variables are searcher was risk of producing spurious regression.

Furthermore, we restricted towards the use of conventional causality based

Granger causality test on VAR model if variables under study are stationary.
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Hence, if series are nonstationary, then the stability condition of vAR was not

met, so in this situation we cannot use Granger causality test. So in these cases,

cointegration test and VECM was only suggested to examine the link between

nonstationary variables. In this regard, the ADF and PP unit root test employed to

ascertain stationarity of variables.

3.5.1.1 Augmented Dickey-Fuller Test:

An extension of DF was ADF which was developed by Dickey and Fuller in 1979

which only relies on the assumption that the disturbance in the model was white

noise. But in practice it was difficult to make such type of assumption hence for

this purpose the ADF test was usually used.

The ADF test is based on following model:

Ay, =a + Bt * ryt-t. I*, yilys-i I us

Where

yr: variable in the equation

o: constant term (or a drift)

t: time trend

p: lag order

ur: disturbance term which is assumed to be white noise

Generally unit root can be conceded by testingHs: F : n : 0 (null hypothesis). But

in most cases, it is expedient to focus on testing Hs: p - 0 as a null hypothesis

and Ha: P < 0 as alternative hypothesis by ignoring the time trend t and arguing

that it was only a part of appropriate formulation (Greene, 2oo3). Now if our null
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hypothesis was rejected, then we concluded that our model under study has a unit

root and the series under study was non-stationary.

The critical value ofADF is same as the critical values of DF.

3.5.1,2 Phillips-Perron Unit Root Test:

Another widely used test which we used to check the stationarity properties of

data was Phillip&Penon test developed by Phillip and Perron in 1988. The main

advantage of PP test over ADF is it non parametric. As ADF test is parametric so

require selecting the level of serial correlation but PP doesn't require selecting the

level of serial correlation. The main difference between ADF and PP test is that

the PP test continues by ignoring any type of serial correlation in test regression

and it also deal with heteroskedasticity in errors. Other advantages of ADF test

were it doesn't require the specihcation of lag length for test regression from the

user. It is robust and the PP test regression was as follow

Lyt = F'D, * ttyr-1* ug

While we use AIC and BIC for the lag selection

(i) Akaike Information Criteria (AIC) test:

Hirotsuga Akaike was developed this criterion test in 1974.lt is one of the most

generally used fit statistics, which was shown in statistical model output. It is

computing by the following formula, which is given bellow,

-2L + 2k -2(L - k)atr - nn
And,

AIC = -ZL + 2k = -z(L-k)
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J,
Where,

L = The likelihood. function of the model.

k = totalnurnber of predictors including the intercept.

n = totalnumbers of model observation,

(ii) Bayesian Information Criterion (BIC):

The 2'd leading present-day relative fit statistic for likelihood base statistical

models is the Bayesian Information Criterion (BIC). The original formula was

given by the university of washington's Adrian Raftery (1986). It was based on

the deviance statistic, it is given as

BICI = D- (d.f )ln(n)

Where,

P - deviance statistic.

d.f = The degrees of freedom ofthe model residual.

R e s idual d. f = numb er o f o b s erv ation - numb er (pr e di ct or s t int er c ep t)

And second formula is,

BIC;--2L+kln(n)

Where,

L -- The modellikelihood function.

ft - The number of predictors countig also intercept.

It is clear that BICy and BICI have very different values. In Bayesian criterion

information (BIC) that model considered to be better fit whose value becomes less

of BIC.

d
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Table 3.2 Augmented DickeyFuller Test

Variable

Level First Difference

result

intercept Intercept

&

Trend

none Intercept intercept

&

trend

None

LGDP 0.7592 0.9370 1.0000 0.0000 0.0001 0.0001 r(l)
K 0.6155 0.9892 0.8019 0.1348 0.0048 0.016r r( 1)

FI 0.0098 0.3504 0.4684 0.0001 0.0006 0.0000 r(l)
LPOP 0.0592 0.9991 0.8878 0.7806 0.0299 0.4041 r(t)
TO 0. I 384 0.1307 0.3688 0.0000 0.0000 0.0000 r(l)

Table 3.3 Phillips Perron test

Variable

Level First Difference

result

intercept Intercept

&

Trend

none Intercept intercept

&

trend

None

LGDP 0.7623 0.92ts 1.0000 0.0000 0.0001 0.0000 r(l)
K 0.664s 0.9237 0.8545 0.0004 0.0023 0.0000 r(l)
FI 0.0858 0.2478 0.4391 0.0000 0.0004 0.0000 r(l)

LPOP 0.0070 0.9171 1.0000 0.0000 0.0002 0.0007 r(l)
TO 0.1312 0.1070 0.339s 0.0000 0.0000 0.0000 r(l)

Table 3.2 and 3.3 show the test results of ADF and PP test for unit root. The

above result from ADF plus PP test indicates all variable were nonstationary on their

level but stationary after the first difference at I percent level of significance. This

implies that all the variables were integrated of order one. After conforming that all our

variables were integrated of the same order, now we employ Johansen,s test for

cointegration to ascertain whether the variables were co-integrate.



t'
3.5.2 Cointegration

The basic idea behind the cointegration was that i{ two or more series move

closely together in the long-run and even the series were themselves trended

hence the difference between them was constant (chimobi, 2010). Moreover, the

cointegration test was used as a key to ascertain the long - nm equilibrium

relationships among the variables; since there was constant difference existed

between them. A lack of cointegration suggested that was no long-run relationship

existed between such types of variables (Greene, 2003).

cointegration was introduced by Granger (l9gl) as a key tool for existence and

finding the long run relationship among nonstationary variables. The frst test for

cointegration were proposed by Eangle and Granger (19g7), while Johansen and

Juselius (1990) have developed a procedure to test the number of cointegration

relations i.e; Iong run relationships among the variables for finding cointegrating

relations. cointegration was a technique for testing the correlation among

nonstationaey time series variables. If two or more series were themselves

nonstationary but the linear combination of them was stationary then the series

was said to be cointegrated.

3.5.2.1The Johansen cointegration Test

The Johansen method is a necessary instrument for researchers who wish to

investigate the time series models. If there was at least one cointegrating vector

present the influence of nonstationary variables can go ahead to spurious

regression so in this sense the cointegration testing is approximately compulsory.
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The basic concept behind the Johansen test is Augmented Dickey test because it

was the multivariate generalization of Augmented Dickey Fuller test. However the

generalization refers to examine the linear combinations of variables for unit

roots. The Johansen test is applied in the situation when we are dealing with more

than two variables in this sense with restricted to apply the Johansen test to

estimate all possible cointegrating vectors. c;onsequently we cannot apply

Johansen test to estimate conitegrating vectors if we have fewer than two

variables. On contrary if we are dealing with three variables each of them have

unit root in these tlpes of cases we have two possible cointegrating vectors.

However generally we say that if we have n possible variables so the possible

number of cointegrating vectors will be n-1.

Estimated model of Johansen test is as follow

p

Axt - o*Zfiax*i* IIXs-i*ug
i=1

Where fi = -(I - Ar - Az - ...- Ai)

i:1r..'rP

And

il = -U - Ar - Az - ...- A)Afin - oF,.

X, = (mxL)vector of non- stationary

li = (m x m) matrix of coef ficients

q : (m x r) link in variable.s, such th+O < r < m.

This estimates the speed of variable matrix of error corection coefficients.

Where,

A
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g r = Number of cointegrating adjust to their equilibrium.

F = (mxr)matrixof r cointegrating vectors, so thatO < r < m. This is

whatrepresents the long-run cointegrating relationship between the variables.

Now we can check the cointegration throughout the rank of rr matrix.

1. variables are not cointegrated ifthe rank of matrixz = 0.

2. variables are cointegrated if the rank of matrtxn * o.

3' Dbtenninant becomes zero ifthe rank of matrix II l m,for solving this

problem the eigen-values are useful.

Assume that for the johansen test we computed the eigenvalues, and then the

numbers of cointegrated vectors can be determined by

l' rf 7^= 0,thenwehave m- L cointegratingvectors.Becauseinthattype

ofcases the rank of/7 matrix is atmost m _ L notm.

2. rfL^-r = 0, then we have m- z cointegrating vectors. Because in that

tlpe of cases the rank of I/ matrix is atmost m _ Z notm _ L.

3. lfl^-z = 0, then we have m- 3 cointegrating vectors. Because in that

tlpe of cases the rank of r/ matrix is atmost m - 3 not m _ z. And the

process continues

Likelihood ratio:

Likelihood ratio tests are Johansen tests.

In likelihood ratio test we use two tests

l. Maximum Eigen_value test

2. Trace test

€
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Both the test initially starts with the null and altemative hypothesis of Johansen

test. For both test statistics, the initial Johansen test is a test of the null hypothesis

of no cointegration against the alternative of cointegration. The tests differ in

terms of the alternative hypothesis

As we using five variables log (GDp per capita), financial development (FD),

capital stock (K) as endogenous and trade openness (To) and population total

(PoP) as exogenous variables. so the enor correction can be exerted as

AlnGDPs = do * alAlnGDPs_, * a2AlnFDt_r * asAlnKr_1* arllnTor_,

*a5AlnPO Pr_r - glrt_r * €t

AInFD, = Fo * prAlnGDP,_1 * B2AlnFDt_r * B3AlnKj_1 * BaAInTO,_,

*p5AlnPOP,_r - gpt_r * st

AlnK, = yo * ylAlnGDP,_1 * y2AlnFDl_1 * y3AlnKt_r * ynAlnTO,_,

*y5AInPOP,_r - glrt_r * rt

where g is adjustment factor and u, p and y shows multiplier impact that will

reveal one unit change in dependent causes how much change in independent

variable'p1-1 is error correction term that represent long-run relationship where

pt-r = lnGDPr_, - Bo - BllnFDr_, - p2lnKr_, - fulnTOr_,

3.6. Diagnostic tests:

3.6.1 Autocorrelation tests:

A general test used to test the autocorrelation was developing by Breusch and

Godfrey based on Lagrange Multiplier Principal. The autocorrelation test is

similar to Durbin Watson test. The advantage of LM statistic is that it is useful in
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identifying autocorrelation of any significance level. Let esrepresent the residual

of linear regression of the form

And the errorb hie assumed as

€t = Pr€*t * pz€t_z* pset_s+ ...+ ppes_y * p,

Where l, is error term and assumed to be nomnl.

Md p =Wrhe null hlpothesis of the Breusch-Godfrey Test is Hs: p1 -

Pz= Ps = "' = Pp=0agatnstthealternativeila:h* pz* ps*...* pr*0.

Steps to carry out:

l. Estimating regression model by ordinary reast square method and

computing the residualseg.

2. Regressinge6against x1s2x2s,...1.rsp;constants ander_1, by using T _ L

original observation 2 through I.

3. The test statistics of LM test

LM= (T_L)RZ,

Where

R? = R - squared fromthe auxiliary regression.

4. We reject the null hlpothesis

H o: Z er o auto corcelation

Against

He:pr*pz*ps*...+pp*O

k

,, =Zxs.P. + e.
l=1

1)
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4
If (T = t)RZ > x?,-o,

5' If errelated toer-, we will expect that there were serial correlation in the

residuals.

3.6.2 Test for normality:

The basic concept behind the hlpothesis testing based on p-values calculation was

that the distribution ofpopulation was assumed to be normal. So in this sense it is

useful to inspect the normality assumption. There were many tests which we can

use to check the normality aszumption among these tests one of them was Jerqua

Buera normality test described below.

The Jerqua Beura test is a well known norrnality test and it is often used to test the

normality o f residuals.

The null hlpothesis ofJerqua-Beura is:

I;16 : Normal Distributed

Against

Il1: Not normally Distributed

Test statistic of Jerqua Beura is:

(SIO2 rEIO2
|B=n (f,+i-)

Where

SK = Skewness

EK = Excess kurtosis = K - 3

Now

.9
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# s=-Is- YnXiLr(*-x)'
*:/, tVnxi:,(* -gz1s/z

u -n4 VnXiLr(* - D*
^=ilr=mi={x_Drf

The test statistic of Jerqua Beura test can be compared with .rfzl(chi-square

distribution with rwo degree of freedom). However we will reject the null

hlpothesis if our calculated values exceed with the critical values fromfil2y

In other words we acceptlf6: S{ and K=3 if and only if IB<Xlrr.

l
I

i

i

!

i

1

l

d7
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CHAPTER 4

RESULT AND DISCUSSIONS

4.1 Introduction

This chapter presents empirical results along with discussion of the

estimated Vector error Correction model in order to analyze the relationship

among financial development, trade openness, and economic growth in pakistan.

Sections 4.2 to 4.4 present the econometric results while section discusses the

results

4.2 Unit root test:

Before any analysis done especially which is based on time series data there is

need to make sure whether variable understudy be stationary or else

nonstationary. As discussed in the methodology section that the analysis of

nonstationary variable lead towards spurious regression. If the variables

understudy are found to be non stationary so we differenced them to ensure the

stationarity. The number of times we differenced a variable to make it stationary it

is refers as its integrating order. on the way to test stationarity property of

variables we employ commonly used unit roots test so called ADF plus pp test for

unit root. As the variables of interest be LGDp, K, FI, Lpop and ro. Table 3.2

and 3'3 show the test results of ADF and PP test for unit root indicates all variable

were nonstationary on their level but stationary after the first difference at

lpercent level of significance. After conforming that all our variables were
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integrated of the same order, now we employ Johansen,s test for cointegration to

ascertain whether the variables were co_integrate

4,3 Johansancointegrationresults

As noted above in the methodology section, the cointegration test use on the way to

investigate existence of longrun equilibrium relationship in the middle of variables

that were integrated of same order. since all our variables were integrated of order

one, then Johansen test for cointegration was employ to investigate rongrun

stability association among variables. The results of test are presented in tables 4.1

and 4.2 below

As all our variables undersfudy was integrated of order one, so we emproy

Johansen's cointegration test to investigate the longrun equilibrium connection in

the midst of variables' Because cointegration test was use on the way to investigate

existence of longrun equilibrium relationship amongst variable in situation were

variables understudy are integrated of the same order. The test results are presented

in tables 4.1 and 4.2below

Table 4.1(Unrestricted Coin tion Rank Test (Trace))
ttlpothesrzed
No. ofCE(s) Eigenvalue Trace Statistic

0.01
Critical Value Prob.**

None * 0,5s3663 s3.61958 35.45817 0.0000

At mostl 0.303965 18.93225 19.93711 0.0146

At most2
-- N*";

0.074970 3.350968 6.634897 0.0672
denotes rejection oftn" lypo

Table 4.lshow resurt of the Johansen's cointegration performed on LGDp, I! FI,

To and LPoP' The trace statistic indicates there was one cointegration equation at

l%o level of signifi cance.
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Table 4.2unrestricted cointegration Rank rest (Maximum Eigenvalue)
Hlpothesized
No. of CE(s) Eigen value TraceStatistic

0.01

Critical Value Prob.**

None * 0.s53663 34.68733 25.86121 0.0004

At mostl 0.30396s 15.58128 18.52001 0.0308

At most2 0.074970 3.350968 6.634897 0.0672
Note:* denotes rejotion of th. hypo ;

Table 4.2show test result of the Johansen's cointegration test performed on LGDp,

K, FI, TO and LPOP. The maximum eigenvalue statistics indicate there was one

cointegration equation at lYo level of significance.

The results based on trace and maximum eigenvalue statistic, we concluded that

there was one co-integrating relationship among LGDp, K, FI, To and Lpop.

4.4 Estimation Results.

To establishing the long-run link between variables the VECM was now

estimated. Basically VECM used to analyze adjustment mechanism, shortrun

relations among the variables that take place to refurbish longrun stability of

variables when they are digress from it. Before estimating the Vector Error

Correction Model (VECM) the critical aspect that should be kept in mind is finest

number of lag included in model. AIC and SBC information criterion used to

determiningthefinestamountoflagthatshouldbeincludedinmodel.Three

equations are estimated in vector Error correction Model (VECM)' Significance

ofadjustmentfactorofeachequationistested.Adjustmentfactorofonlythe

equationofeconomicgrowthissignificantwhileadjustmentfactorsofothertwo

equations are insignificant. Hence, we present and discuss the estimation results of

1
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only the equation of economic growth. Before presenting these results, diagnostic

tests are discussed here in order to establish validity of VECM'

The diagnostic tests included checking the stability of the Vector Error Correction

Model (VECM), we apply the Lagrange-Multiplier (LM) test for autocorrelation,

JB normality test, Heteroscedasticity test. The LM has a null hypothesis of no

autocorrelation in the residuals while Jarqua-Bera has a null hypothesis of

normality of residuals. Table 4.3 below shows the results of LM test for residual

autocorrelation. The test results show that we accepting null hypothesis of no

autocorrelation among residuals on5Yo level of significance at first, second and up

to twelfth lags. Thus, on the basis of below results we concluded that there was no

autocorrelation among the residuals in our model.

Table 4.3 LM Test for Serial Correlation
Lags LM-Stat P-value

1 10.64558 0.3008

2 13.04137 0.1607

3 3.48621 0.9438

4 3.270723 0.9526

5 8.878951 0./1485

6 13.01509 0.1619

7 5.523593 0.7865

8 9.534868 0.3894

9 10.1464E 0.3388

t0 3.816917 0.9230

11 3.272050 0.9525

12 6.102423 0.7296

xotq rest was done at 5 percent level of signilicance. LM - Stat stands for the LM test

statistic. P - value stands forprobability value.

l
1

il
U
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Table 4.4 berow shows the test results of JB normarity test,

heteroskedasticity test. The results mentioned below showed that we accepting

null hypothesis of normality of residuals of combined equations on 5yo level of

significance and we also accept the null hypothesis of heteroscedasticity at 5oh

significance level.

Table 4.4Dia test

Jarqua-Bera Ileteroskedasticity test
Jarque-Bera 2.135871 Chi-Sq 60.19189

Df 6 DF 72

P-value 0.9068 P-value 0.8382

Note: Df stands for degree of freedom and p-value ir fl,. [iou"uilityGrro
After establishing validity of the estimated model, results are presented and

discussed here. Table 4'5 shows short run estimates of the equation of economic

growth. In short run, physical capitals per worker, trade openness and population

significantly affect economic $owth where as financial development is

insignificant in the short-run. Moreover, physical capitals per worker, trade

openness and population positively affect economic growth in Pakistan as signs of

the estimates are positive. Error correction term is negative, significant and less

than l. Estimate of adjustment factor show that 33% short-run disequilibrium

comes back to the equilibrium point in one year. It implies that there exists long-

run stable relationship between economic growth and the regressors in pakistan.

Table 4.6 contains the long run estimates of the equation of RGDp per capita.

Results show that Physical capital per worker, financial development as well as

trade openness has significant impact upon economic growth in the long-run.

Moreover, the three variables positively affect economic growth as signs of the

three estimates are positive. The results show that all the variables have positive
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effect on economic growth. Consequently we say that in longrun all our variables

are significant and they positively affected economic growth at one lag length.

Table 4.5 short run error correction estimates
Variables Coefficient standard error t-statistics

Cointeql -0.333558 0. l 8065 -t.84644

D(LGDP(-1)) 0.044544 0.23162 0.t9232
D(K(-1)) 0.235449 0.25283 2.93124

D(Fr(-1)) -0.000634 0.00075 -0.841s0

C 1.t52044 0.64274 1.79238

LPOP 0.234599 0.13203 1.77689

TO 0.17Mr\ 0.t6732 2.04240

Table 4.6 long run error correction estimates

Regressor Coefficient standard error t-statistics

LGDP(-1) L000000

KG1) 0.449348 0.04474 t0.0432

FrGl) 0.0031 l8 0.00050 6.24983

ro(-1) 0.0215 0.0048 4.23154

C -5.648029
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CHAPTER 5

SUMMARY CONCLUSION AND

RECOMMENDATIONS

5.1. Summary and conclusion

This study contains five chapters. In chapter I we started our work by stating the

problem. After stating the problem we move forward to our main objectives of the

research and the questions which is relevant to our research work on the basis of

which we overtaken this work. Chapter two contains review of literature. In this

chapter we take a start by focusing on a review which is relevant to the basic

concept of the study after that we reviewed some recent studies which was related

to Pakistan and other countries. In this chapter we conclude that the existence of

causality and its direction differ by trade frankness and indicators of financial

index. outcomes from economic, trade policies, financial development level, and

different fiscal sizes may lead to further differences.

Chapter 3 starts with data description and model specification. In data description

we discuss the main sources of data and in model specification we speciff our

model in a broad general way. After description of data and model specification

we move forward to financial indicator index which we use as a proxy of financial

development. After that we describe the techniques which we used to in our

analysis and the diagnostic tests.

Chapter 4 contain tables of estimation results and discussion about the numerical

results' Table 3.2 and 3.3 shows ADF and PP unit test results which clearly show
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the non stationarity of variables at level and stationarity after differencing it once'

Table 4.1 and 4.Z.shows trace and maximum eigen value test results' Both the test

shows there was one cointegrating equation at 1% level of significance' After

conforming that there was one cointegrating existed we use vector Error

correction Model (VECM) to estimate short-run and long-run links between

variables. Before using VECM we ffstly use some diagncistic test like LM test for

autocorrelation, JB normality test, and Heteroscedasticity test' The diagnostic test

results were given in table 4.3 and4.4.While table 4.5 and 4'6"contain shortrun

and longrun estimate. In short-run, we found a positive and significant impact of

Capital shock per worker, trade opennesi and population upon economic growth'

However financial development influences negatively but insiginificant' However,

in long-run, Capital Stock per Worker, financial development and trade openness

positively and significantly affect economic grbwth in Pakistan.

It may b'e concluded on the basis of estimated model in the study that

financial development and trade openness trin be considered as the important

factors to achieve targets of economic growth in Pakistan.

5.2 Recomrheiidations for researcher

There are number of other variable which affects trade openness financial

development, and economic growth. Furthermore there were so many other

indicators which we can use in making financial development index. As we

focused on using one cointegrating equations so one can use two.cointegrationg

equations. As we can use VECM to estimate the short-run and long-run

relationship in our analysis because we are sensitive in terms of stationarity
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property of variables so the other can use ARDL technique without the sensitivity

of staionarity property.
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