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Abstract: 7KH� VWXG\� HPSLULFDOO\� H[DPLQHG� UHJXODWRU\� UROH� RI� %DVHO� &DSLWDO�$FFRUG� LQ� UHÀHFWLQJ� WKH� VROYHQF\�
RI� FRPPHUFLDO� EDQNV��7KH� LPSDFW�RI�EDQN� VSHFL¿F� ULVN�YDULDEOHV� DQG� HFRQRPLF� LQGLFDWRUV�RQ�&DSLWDO�$GHTXDF\�
5DWLR��&$5��RI�FRPPHUFLDO�EDQNV�RI�3DNLVWDQ�ZDV�WHVWHG�LQ�SDQHO�GDWD�VHWXS�HPSOR\LQJ�¿[HG�DQG�UDQGRP�HIIHFWV�
modelling with annual data collected from 25 commercial banks for the period from 2007 to 2014. Credit risk 
DQG�RSHUDWLRQDO�ULVN�YDULDEOHV�WHVWHG�E\�WKH�VWXG\�VKRZHG�VLJQL¿FDQW�VWDWLVWLFDO�LPSDFW�KRZHYHU��HFRQRPLF�DFWLYLW\�
showed no statistical impact on Capital requirements of the commercial banks.

Keywords: Commercial banking, NPL, Credit Risk, Market Risk, Operational Risk, Basel Capital
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1. Introduction 

(SLVRGHV�RI�HFRQRPLF�FULVHV�KDYH�EHHQ�DUJXHG�WR�EH�URRWHG�LQ�¿QDQFLDO�FDSLWDOLVP�DQG�WKH�UROH�RI�
EDQNLQJ�LQ�LQVWLJDWLQJ�HFRQRPLF�FULVHV�SHDNHG�GHEDWH�VLQFH�JOREDO�¿QDQFLDO�FULVLV�RI������������$NWDQ�
DQG�,FR]��������5RFNRII�������0DVRRG�HW��DO���������3DULHQWH�HW�DO��������/DSDYLWVDV��������+LVWRU\�RI�
HFRQRPLF�FULVHV�FDQ�EH�WUDFHG�EDFN�WR�WKH�HFRQRPLF�VOXPS�FDXVHG�E\�WKH�¿QDQFLDO�FULVLV�RI�������7KH�
HFRQRPLF�FUDVK�RI������DQG�WKH�UHFHQW�JOREDO�¿QDQFLDO�PHOWGRZQ�PD\�EH�FHQWXULHV�DSDUW�EXW�VKDUHG�D�
similar trait, they marked end of periods of credit boom facilitated by banks. The importance of debate 
RQ�WKH�UROH�RI�PRQH\�DQG�OHQGLQJ�DELOLW\�RI�EDQNV�ZDV�UHFRJQL]HG�DV�HDUO\�DV�$GDP�6PLWK��DOWKRXJK�
a blanket proponent of laissez-faire��UHDGLQJ�LQWR�WKH�¿QDQFLDO�FULVHV�RI�����1, agreed with requiring a 
government regulation of some sort on regulating banking, later on agreed by Friedman following his 
assessment of the crash of 19292��,Q�VKRUW��WKURXJKRXW�WKH�KLVWRU\�RI�¿QDQFLDO�FULVHV��OLWHUDWL�FRQWLQXHG�
attempts to understand and explain the geneses of economic growth and decay emerged with pioneering 
theories of free market3; money supply4; and capital accumulation5. Banking institutions, no doubt form 
an integral part of economic and political engineering due to systemic nature of their operations. For 

1772 witnessed collapse of Ayr bank, the case of British credit crises that originated in London. The economic 
crises of 1772 followed Great Britain’s industrial expansion throughout 1760’s, an era of growth attributed to easy 
availability of cheaper capital to merchants, facilitated through banks. Once the availability of credit stopped, 
¿QDQFLDO�FULVHV�HUXSWHG�VHH�6KHULGDQ�������
2. See Rockoff (2010). Parallel journeys: Adam Smith and Milton Friedman on the regulation of 
banking. Rutgers University Department of Economics Working Papers, (201004)
3.  Adam Smith (1723-1790): The wealth of nations (1776).
4.  David Hume (1711-1776)    
5���.DUO�0DU[������������

(�PDLO�DGGUHVV��V�EXWW#XHO�DF�XN
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instance, banks’ inherent ability to facilitate credit creation and providing liquidity, once in a state of 
FULVLV�FDQ�WKUHDWHQ�WKH�VWDELOLW\�RI�HQWLUH�¿QDQFLDO�V\VWHP��6DQWRV��������'HVSLWH�RSHUDWLQJ�LQ�UHJXODWHG�
HQYLURQPHQW� EDQNLQJ� LQVWLWXWLRQV� VHHPHG� WR� KDYH�PDGH� WKH�PRVW� RI� ¿QDQFLDO� JURZWK� RSSRUWXQLWLHV��
Banks, traditionally mediators in investing savers money, freely engage in open market trading as 
WUDGHUV��JDWKHU�IHHV�DQG�FRPPLVVLRQV�ZKHUH�SRVVLEOH�ZKLOH�IDFLOLWDWLQJ�¿QDQFLDO�WUDQVDFWLRQV��)RXVNDV�
DQG� 'LPRXODV� ������� 6\VWHPLF� LPSRUWDQFH� RI� JOREDOO\� DFWLYH� EDQNV� LV� VLJQL¿FDQWO\� LQÀXHQWLDO� RQ�
¿QDQFLDO�PDUNHWV�DQG�WKDW�ZDV�FUXFLDOO\�KLJKOLJKWHG�GXULQJ�LQVWDQW�VSUHDG�RI�WKH�JOREDO�¿QDQFLDO�FULVLV�
RI��������RULJLQDWHG�E\�WKH�FUHGLW�FUXQFK��*OREDO�¿QDQFLDO�FULVLV�RI��������EURXJKW�WKH�UROH�RI�FHQWUDO�
EDQNV�DQG�UHJXODWRU\�IUDPHZRUN�GHYHORSHUV�LQ�OLPHOLJKW�DV�PRVW�EXUGHQHG��HPSKDVL]LQJ�WKH�IDFW�WKDW�
WKH�UROH�RI�%DQN�&DSLWDO�5HJXODWLRQV�DQG�6XSHUYLVLRQ�LQ�FRUUHFWO\�SUHGLFWLQJ�¿QDQFLDO�ULVN�WDNLQJ�RI�WKH�
entire banking segment carries immense importance6. 

7KLV�UHVHDUFK�WDNLQJ�PRWLYDWLRQ�IURP�DIRUHPHQWLRQHG��¿UVW�RI�DOO�FRQWULEXWHV�WR�FRXQWU\�VSHFL¿F�
empirical studies of Basel Capital implementation and effectiveness of the banking regulations relating 
WR�SROLF\�PDNLQJ�LQ�GHYHORSLQJ�HFRQRPLHV��7KH�VWXG\�¿QGV�D�UHVHDUFK�JDS�LQ�HPSLULFDO�VWXGLHV�LQ�¿HOGV�
of Basel banking regulations and risk management in developing countries and Pakistan. The study 
therefore contributes to empirical literature through undertaking statistical testing of the impact of 
banking risks and economic activity on the capital requirements of the commercial banks of Pakistan. 
7KH�UHVHDUFK�GHYLVHG�XQLTXH�SUR[LHV�IRU�%DVHO�VSHFL¿HG�FUHGLW��PDUNHW�DQG�RSHUDWLRQDO�ULVNV�LQ�SDQHO�
data setting for the commercial banks of Pakistan (Michalapoulos, Laeven and Levine 2009; Barth et 
al. 2010; Chortareas et al. 2012).  

2. Previous Studies

7KHUH�LV�SOHQWLIXO�HYLGHQFH�RI�YDULHG�VKXIÀHV�RI�EDQN�VSHFL¿F�YDULDEOHV�DQG�HFRQRPLF�LQGLFDWRUV�
DUUDQJHG� LQ� EDIÀLQJ� VHWV� RI� UHODWLRQVKLSV� LQ� DWWHPSWV� WR� JDXJH� WKH� LPSDFW� RI� WKH� HFRQRPLF� DFWLYLW\�
on banks’ capital behavior. The bulk of the literature, owing to extensive research activity makes 
notable progress in China, Gulf, United Kingdom, Europe and Americas7. The literature on developing 
HFRQRPLHV�DWWHPSWV�WR�HVWLPDWH�LPSDFW�RI�¿QDQFLDO�VHFWRU�RQ�HFRQRPLF�DFWLYLW\�LQ�3DNLVWDQ�. However, 
research on role of commercial banks capital behavior in the economy for instance, remains well off-
pace in addressing capital adequacy shortcomings9.

6��&UHGLW�FUXQFK�LV�GH¿QHG�DV�FUHGLW�VTXHH]H�IDFHG�E\�OHQGLQJ�LQVWLWXWLRQV�LQFOXGLQJ�6\VWHPLFDOO\�,PSRUWDQW�%DQNV�
�6,%¶V���&ROODSVH�RI�6,%¶V�GXH�WR�FUHGLW�GHIDXOW�ZDV�DW�WKH�KHDUW�RI�WKH�JOREDO�HFRQRPLF�PHOWGRZQ�GXULQJ���������
7. See Bouheni et al (2014); Messai and Jouini (2013); Klein (2013) for detailed discussion on Europe and Americas. 
$O�.KRXUL� �������H[DPLQHG�GDWD�RI����FRPPHUFLDO�EDQNV� LQ� WKH�*XOI�RYHU� WKH�SHULRG�����������DSSO\LQJ�¿[HG�
effect model. Cai and Huang (2014) for China.
���3DNLVWDQ�LV�FRPSOLDQW�ZLWK�,QWHUQDWLRQDO�)LQDQFLDO�5HSRUWLQJ�6WDQGDUGV��,)56��XQGHU�WKH�RUJDQL]LQJ�ERGLHV�RI�
‘The Institute of Chartered Accountants of Pakistan’ (ICAP) and ‘Securities and Exchange Commission of Pakistan 
(SECP). Institute of Chartered Accountants of Pakistan (ICAP) regulates chartered accountants in Pakistan and 
standard setting body for Islamic Financial Accounting Standards. Securities and Exchange Commission of Pakistan 
�6(&3��¿QDQFLDO�UHJXODWRU\�ERG\�WKDW�PRQLWRUV�DFFRXQWLQJ�VWDQGDUGV�IRU�DOO�HQWLWLHV�LQ�3DNLVWDQ��6(&3�LV�PHPEHU�
RI� ,QWHUQDWLRQDO� 2UJDQL]DWLRQ� RI� 6HFXULWLHV� DQG� &RPPLVVLRQV� �,26&2��� ,QWHUQDWLRQDO�$VVRFLDWLRQ� RI� ,QVXUDQFH�
6XSHUYLVRUV� �,$,6��� ,QWHUQDWLRQDO� 2UJDQL]DWLRQ� RI� 3HQVLRQ� 6XSHUYLVRUV� �,236�� DQG� &RUSRUDWH� 5HJLVWHUV� )RUXP�
(CRF).
9. In Pakistan see contributions by Ali et al (2011) by way of descriptive statistics and regression for the period 
EHWZHHQ������DQG�������$NKWDU�DQG�1LVKDW��������XVH�RI�'($��8VPDQ��������VWXGLHG�LPSDFW�RI�*OREDO�¿QDQFLDO�
FULVHV�RQ�3DNLVWDQ��$ODP�HW�DO��������DWWHPSWV�WR�VWXG\�3DNLVWDQ�FRPPHUFLDO�EDQNV�¿QDQFLDO�SHUIRUPDQFH�
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The research therefore aims to extend existing research in the role of banking regulations and 
risk management in banks to determine limitations of capital adequacy of the commercial banks of 
3DNLVWDQ�VHH�.HHWRQ�DQG�0RUULV���������7KDNRU���������'HPLUJXF�.XQW�DQG�'HWUDJLDFKH���������6DODV�
DQG�6DXULQD���������%DUWK�HW�DO���������2]WXUN�DQG�$NWDQ����������$NWDQ����������.KHPUDM�DQG�3DVKD�
(2009); Laeven and Levine (2009); Demirguc-Kunt et al (2013).  

Capital Adequacy Ratio (CAR) is regarded by the International Bank Capital Regulations and 
Supervision authorities as most important predictors of bank solvency, calculated as percentage of risk 
weighted assets. Larger minimum capital requirements by the banks would result in restricted operations 
RI�WKH�EDQNLQJ�VDFUL¿FLQJ�SUR¿WDELOLW\�DQG�JURZWK��ZKHUHDV�ORZHU�PLQLPXP�FDSLWDO�UHTXLUHPHQWV�FDQ�
EH�DUJXHG�WR�DOORZ�EDQNV�WR�LQFUHDVH�EXVLQHVV�LQYHVWLQJ�LQ�ULVNLHU�SRVLWLRQV��:HL��������7KH�OLWHUDWXUH�
VXJJHVWV�WKDW�FORVH�PRQLWRULQJ�DQG�HI¿FLHQW�PDQDJHPHQW�RI�FDSLWDO�RI�WKH�EDQNLQJ�LQVWLWXWLRQV�IROORZLQJ�
%DVHO�5HJXODWLRQV�XSKROGV�WKH�DUJXPHQW�WKDW�EDQNV�ZLWK�VXI¿FLHQW�FDSLWDO�FDQ�ORZHU�FRVW�RI�ERUURZLQJ�
WR�HQKDQFH�HI¿FLHQF\�DQG�EHFRPH�PRUH�SUR¿WDEOH�WKXV�LPSURYLQJ�WKHLU�FUHGLWZRUWKLQHVV�DPRQJVW�WKH�
ERUURZHUV�WRZDUGV�DFKLHYLQJ�¿QDQFLDO�VWDELOLW\��+XDQJ�HW�DO��������

7KH� VWXG\� H[DPLQHG� RI� EDQN� VSHFL¿F� ULVN� YDULDEOHV� DQG� HFRQRPLF� GHWHUPLQDQWV� RI� &DSLWDO�
Adequacy Ratio of the commercial banks of Pakistan. In Pakistan risk weights are applied under Basel 
&DSLWDO�$FFRUG� JXLGHOLQHV� RI�6WDQGDUGL]HG� DSSURDFK�EXW� IRU� OLTXLGLW\�� QRQSHUIRUPLQJ� ORDQV� UDWLR� RI�
the commercial banks of Pakistan taken as proxy, not inherently present in Basel Calculations for the 
SHULRG�RI�VWXG\��.KHPUDM�DQG�3DVKD��������:H�GHYHORSHG�XQLTXH�SUR[LHV�IRU�FUHGLW�ULVN��PDUNHW�ULVN�
and operational risk exposures of the commercial banks of Pakistan as percentage of total assets to 
examine their riskiness in the capital adequacy ratio, where total assets of the bank indicate the extent 
RI�EDQN�RSHUDWLRQV�� VL]H�DQG�DVVHW�SRUWIROLR��7RWDO� DVVHWV� DUH�GLUHFWO\� OLQNHG�ZLWK� WKH�ÀXFWXDWLRQV� LQ�
the capital structure of the bank and therefore an important determinant of the capital ratios. Large 
banks enjoy good repute and ratings therefore subject to lower capital adequacy ratios see Jackson et 
al. (2002); Gropp and Haider (2007). The study also used natural logarithm of total assets as proxy of 
EDQN�VL]H��.DVK\DS�DQG�6WHLQ��������5HWXUQ�RQ�(TXLW\�DQG�5HWXUQ�RQ�$VVHWV�FRQVWLWXWH�PRVW�LPSRUWDQW�
SUR¿WDELOLW\�LQGLFDWRUV��3UR¿W�GLUHFWO\�LQÀXHQFH�FDSLWDO�EDVH�RI�WKH�EDQNV�LQ�IRUP�RI�UHWDLQHG�HDUQLQJV��
,Q�DGGLWLRQ��WKH�SUR¿W�VHUYHV�DV�SUR[\�WR�WKH�ULVNLQHVV�RI�EDQNV�DVVHWV�LPSDFWLQJ�WKH�ULVN�PDQDJHPHQW�
and Capital Adequacy Ratio (Buyuksalvarci and Abdioglu, 2011).

Economic growth historically encourages sector wise borrowing and directly impact minimum 
capital requirements of the banks through asset quality. In order to construct economic impact of 
EDQNV�FDSLWDO�UHTXLUHPHQWV�LW�LV�LPSRUWDQW�WR�JDXJH�HFRQRPLF�DFWLYLW\�LQ�OLQH�ZLWK�ÀXFWXDWLRQV�LQ�EDQNV�
capital base, however the evidence in literature of a causal relationship is scarce (Martynova 2015). 
Gross domestic product (GDP) taken as proxy of economic activity where increased economic activity 
HQFRXUDJHV�ERUURZLQJ�GLUHFWO\�DIIHFWLQJ� WKH� VL]H�DQG�TXDOLW\�RI�EDQNLQJ�DVVHWV�� ,QFUHDVHG�HFRQRPLF�
activity would thus imply better credit quality and lower CAR. GDP growth rates therefore is considered 
important determinant of the CAR with inverse relationship and included in our econometric model. 
Industrial production index of Pakistan (IIP) is an important proxy of economic activity concentrating 
sector wise banks’ lending on manufacturing, mining, construction and energy distribution (Ali et al. 
2010).
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3. Commercial Banking in Pakistan

)LQDQFLDO�OLEHUDOL]DWLRQ�LQ�3DNLVWDQ�EHJDQ�LQ�HDUO\���V�ZKHQ�SULYDWH�VHFWRU��NQRFNLQJ�DW�WKH�GRRUV�
RI�WKH�EDQNLQJ�VHFWRU�RI�3DNLVWDQ�ZDV�DOORZHG�D�ZD\�LQ��/DWH���V�VDZ�SULYDWL]DWLRQ�RI�WZR�ODUJH�VWDWH�
owned banks10� RXW� RI� VHYHQ� DW� WKH� WLPH��7KH� GHFDGH� DOVR�ZLWQHVVHG�PLQLPL]HG� LQWHUYHQWLRQ� E\� WKH�
JRYHUQPHQW�LQ�EDQNLQJ�VHFWRU�RI�3DNLVWDQ��3DNLVWDQ�FRPPHUFLDO�EDQNV�JUHZ�LQ�DVVHW�VL]H��VLPLODU�WUHQG�
followed in foreign banks’ assets operating in Pakistan. Deposits and advances grew tremendously 
GXULQJ� WKH� GHFDGH�� 3ULYDWL]DWLRQ� IXUWKHU� SXW� LQ� WRS� JHDU� WKURXJK� ����¶V� ZKHUH� WKH� EDQNLQJ� VHFWRU�
remained largely resilient even during the crises period (Jalil and Feridun 2011). Economic growth of 
Pakistan remained strong since 1950s recession, however steep decline in GDP growth rates (GDPGR) 
VLQFH������ZLWQHVVHG�VXJJHVWLQJ� WKDW�*OREDO�¿QDQFLDO�FULVHV�GLG�SHQHWUDWH�3DNLVWDQ�HFRQRP\�RQ� WKH�
grounds of sudden decline in foreign investment. Nevertheless, recovery surfaced much quicker. Figure 
1 shows return on assets (ROA) of commercial banks of Pakistan positively correlated with the GDP 
growth rates post 2009. The nonperforming loans (NPLR) show strong negative correlation with both 
GDP growth rates. Return on assets (ROA) also seem positively correlated with GDP growth rates with 
a nose dive from 2007 to 2009 and then showing a steep recovery curve post 2009 on the backdrop of 
decline in Nonperforming loans and GDP recovery. Commercial banks in Pakistan operate well above 
&DSLWDO�$GHTXDF\�5DWLR��&$5��WKUHVKROG�RI����VHW�E\�WKH�%DVHO�,QWHUQDWLRQDO�UHJXODWRU\�JXLGHOLQHV�
and their internationally active counterparts. Capital adequacy ratio of commercial banks in Pakistan 
although witness downward trend since 2007 still hovers well above Basel Capital Regulations 
guidelines. The drop-in capital can be intuitive of a number of scenarios for example acting as a 
successful buffer to counter liquidity issues faced due to shortage in foreign investment and remittances 
evidenced by the resilience of the commercial banks of Pakistan; increasing asset portfolios; or simply 
WR�DOLJQ�ZLWK�%DVHO�&DSLWDO�JXLGHOLQHV�RI�����1HYHUWKHOHVV��WKH�WRWDO�DVVHWV��/*7$��RI�EDQNV�LQ�3DNLVWDQ�
show a constant growth pattern (see Figure 1 below). Despite rise in remittances, the GDP growth rates 
remained on a downward trend pre-recovery since 2009 due to decline in exports as well as presence of 
HQHUJ\�FULVHV��LQÀDWLRQ��VHFXULW\�LVVXHV��SRYHUW\�DQG�LQHTXDOLW\�

10. Muslim Commercial Bank (MCB) and Allied Bank Limited (ABL) both banks part of the current big 6. Other 
4 are United bank limited (UBL), National bank of Pakistan (NBP), Habib bank limited (HBL) and Bank Al-Falah 
(BAFL)
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    Source: Data collection of the study   

  Figure 1. Pakistani Banking Sector

4. Methodology
The study adopts Panel Data methodology, suggested to be heterogeneous and allow that crucial 

control for individual heterogeneity, not integral in time series or cross section data designs (Beck and 
.DW]��������3DQHO�'DWD�RIIHUHG�JUHDWHU�LGHQWL¿FDWLRQ�DQG�PHDVXUHPHQW�RI�HIIHFWV�EHFDXVH�RI�LWV�LQKHUHQW�
analysis ability of variables across entities and over time. Panel data methodology deals with missing 
information far more effectively than mere time series or cross-sectional methodologies (Hsiao and 
6KHQ��������0XOWLFROOLQHDULW\��SHUKDSV�WKH�VWURQJHVW�FRQWHQGHU�LQ�DIÀLFWLQJ�WLPH�VHULHV�DQG�FURVV�VHFWLRQ�
VWXGLHV�ZLWK�ELDVHG�UHVXOWV��LV�GHDOW�ZLWK�DGHTXDWHO\�ZLWKLQ�SDQHO�GDWDVHWV��0RXOWRQ�������%DWODJL�DQG�
Levin 1992)11��3DQHO�GDWD�PHWKRGRORJLHV�ZLGHO\�DSSOLHG�LQ�VWXGLHV�RI�EDQN�VSHFL¿F�YDULDEOHV��%69¶V��

11. Other advantages of panel data over time series or cross section include superior study of adjustment dynamics 
enabling to construct complicated behavioral modelling i.e. fewer restrictions applied in panel on distributed lags 
than time series (Deaton 1995; Koop and Steel 2001; Hsiao and Shen 2003); appropriately deals with issues of 
heteroscedasticity (Kaufman 2013); and reduced biased resulting from including similar variables in comparison 
ZLWK�WLPH�VHULHV�GDWDVHW��.OHYPDUNHQ�������
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DQG�HFRQRPLF�IDFWRUV��(9¶V��DQG�VXJJHVW�VLJQL¿FDQW�DVVRFLDWLRQ�EHWZHHQ�%69¶V�DQG�(9¶V12. Following 
econometric model was suggested by the study:

&$5it� �ơo + ơ1&55it ��ơ�055it���ơ�ORRit���ơ�52$it���ơ5ROEit���ơ613/5it���ơ7/*7$it���ơ8*'3*5t 
��ơ9,,3*5t ��Xit 

:KHUH�ơ
o 
is constant and ơ (

1, 2, 3 …
��UHSUHVHQW�FRHI¿FLHQWV�RI�SUHGLFWRU�YDULDEOHV�DQG�u

it 
is error term. 

CAR
it
 represent Capital Adequacy Ratio of bank i in year t; CRR

it
 represent Credit risk weighted 

assets to total assets of bank i in year t; MRR
it
 represent Market risk weighted assets to total assets of 

bank i in year t; ORR
it
 represent Operational risk weighted assets to total assets of bank i in year t; 

ROA
it
 represent Return of Assets of bank i in year t; ROE

it
 represent Return on Equity of bank i in year 

t; NPLR
it
 represent Ratio of non-performing loan to total loans of bank i in year t; LGTA

it
 represent 

Natural logarithm of total assets of bank i in year t; GDPGR
t
 represent GDP growth rates in year t; and 

IIPGR
t
 represent Industrial production index of Pakistan growth rates in year t.

The sample captured annual data for an eight-year period starting from 2007 to 2014. Due to 
availability issues with key variables and units of measurement in the annual reports the sample was 
reduced to 25 commercial banks to achieve complete consistency in data. Collection of secondary 
data conducted from published annual reports of the sampled banks. The sample of 25 commercial 
EDQNV�DFFRXQWHG�IRU�PRUH�WKDQ�����RI�WKH�EDQNLQJ�DVVHWV�LQ�3DNLVWDQ�LQFOXGLQJ�µELJ�¿YH¶�DQG�WKHUHIRUH�
considered adequate for the study13. Out of 25 sampled banks, Kasb bank suffered losses and failed to 
maintain targeted capital adequacy ratios through this period and was taken over by Bank Islami in 
May 2015 resulted in no data available for Kasb bank for 2014 only. Nevertheless, unbalanced panel 
data character remains similar to balanced panel and is consistent (Baltagi and Levin 1992; Hsiao 2007; 
:RROGULGJH��������7KH�WLPH�SHULRG�FKRVHQ�GXH�WR�QR�LQIRUPDWLRQ�GLVFORVXUH�SUHVHQW�RQ�ULVN�ZHLJKWHG�
assets and CAR before 2007 in Pakistan14. Basel Capital Regulations methodology applied across the 
ERDUG�LQ�3DNLVWDQ�DV�VWDQGDUG�VLQFH�������$OO�FRPPHUFLDO�EDQNV�LQ�3DNLVWDQ�IROORZHG�WKH�VWDQGDUGL]HG�
approach under Basel guideline set by the central bank State Bank of Pakistan. Capital Adequacy Ratio 
(CAR), the regulatory requirement following Basel Capital Regulation calculated as the ratio of risk 
weighted assets to capital of the commercial banks of Pakistan, constituted our dependent variable. 
8QLTXH�SUR[LHV�ZHUH�GHYHORSHG�WR�WHVW�WKH�VWDWLVWLFDO�LPSDFW�RI�%DVHO�VSHFL¿HG�EDQNLQJ�ULVNV15. GDP 
DQG�,QGXVWULDO�3URGXFWLRQ�RI�3DNLVWDQ�JURZWK�UDWHV�FRQVWLWXWHG�HFRQRPLF�DFWLYLW\�UHÀHFWRUV16. In order 
to gauge the impact of the performance of the commercial banks of Pakistan on capital requirements 
SUR¿WDELOLW\� UDWLRV� DQG� EDQN� VL]H17 were taken. As discussed earlier, for the liquidity impact non-

12. See Keeton and Morris (1987); Salas and Saurina (2002); Jiang et al (2013); Zhang et al (2015). Panel data OLS 
CPF�)//�OGVJQFU�CRRNKGF�VQ�UVWF[�GEQPQOKE�KPFKECVQTU�CPF�DCPM�URGEKſE�XCTKCDNG�KP�75��5RCKP��'WTQRG��%JKPC�
and Taiwan
13. Quarterly performance review of the banking system October to December 2014, available at sbp.org.pk
14. Monthly or quarterly data not available for our key variables, Pakistan Bureau of Statistics release annual GDP 
growth rates of Pakistan only.
15. &UHGLW�5LVN� �&55�� Actual credit risk weighted assets of the sampled commercial banks of Pakistan used to 
determine the credit riskiness of the total assets for each bank using following formula: Credit risk weighted assets/
total assets x 100; 0DUNHW�5LVN��055�� Market risk derived using formula: Market risk weighted assets/total assets 
x 100; 2SHUDWLRQDO�5LVN��255�� Derived using formula ORR=Operational risk weighted assets/total assets x 100
16. *'3��*'3*5�� Annual GDP growth rates of Pakistan; ,QGXVWULDO�3URGXFWLRQ��,,3*5�� Industrial production 
index of Pakistan (IIP) growth rates
17.  3URÀWDELOLW\� UDWLRV� �52(�DQG�52$�: Return on Equity (ROE) and Return on Assets (ROA) taken from the 
ſPCPEKCN� UVCVGOGPVU� QH� VJG� UCORNGF� EQOOGTEKCN� DCPMU� QH� 2CMKUVCP� ECNEWNCVGF� WUKPI� RTQſV� CHVGT� VCZ��%DQN� 6L]H�
�/*7$�� The study used natural logarithm of total assets as proxy of bank size
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performing loans�� were considered.

5. Empirical Analysis

Sample means, medians, maximums, minimums, standard deviations, skewness and kurtosis, 
arranged in Table 1. Data asymmetry is evident as skewness negative for GDPGR, IIPGR, LGTA, ROE 
and ROA suggesting fat tails towards the left where CAR, CRR, MRR, ORR and NPLR with positive 
skewness. P-values for the calculated Jarque-Bera statistic show that null hypothesis for normality 
distribution assumption for CAR, MRR, ORR, GDPGR, IIPGR, ROE, ROA and NPLR rejected at 
1%; rejected for LGTA at 5%; and rejected for CRR at 10%. (See Appendix: Table 1 Descriptive 
Statistics). Levin, Lin and Chu (2002), Im, Pesaran and Shin (2003), and Fisher-type (Choi 2001) test 
VXJJHVWHG�WR�KLJKOLJKW�LVVXHV�RI�KHWHURJHQHLW\�ELDV�DFURVV�FURVV�VHFWLRQV�DQG�FRQ¿UP�UHOLDELOLW\�RI�WKH�
parameter estimates, time series properties we examined our data. Levin, Lin and Chu (2002) test results 
VLJQL¿FDQWO\�UHMHFWV� WKH�QXOO�K\SRWKHVLV�DQG�KHQFH�DOO�YDULDEOHV�H[KLELW�VWDWLRQDULW\� WUDLWV��$SSHQGL[��
Table 2). Panel data allows for individuality of each cross section, for example level of staff expertise, 
cultural applications or occupational practices and so forth in each commercial bank of Pakistan. Panel 
GDWD�PD\� EH� DQDO\VHG�ZLWK� µ)L[HG� HIIHFWV¶� DQG� µ5DQGRP� HIIHFWV¶� WHFKQLTXHV�� )L[HG� HIIHFWV� �/6'9��
model tackles the issue of heterogeneity by allowing each bank to have its own intercept value that 
does not vary over time. Fixed effects model seems to be to appropriate, however in data sets with 
large number of cross sections in comparison with time periods Random effects appears appropriate19. 
5DQGRP�HIIHFWV�HVWLPDWLRQ�UHSRUWHG�ZLWK�JHQHUDOL]HG�OHDVW�VTXDUHV��(*/6���*HQHUDOL]HG�/HDVW�6TXDUHV�
takes care of unobservable heteroscedasticity and autocorrelation contained in panel datasets. Hausman 
WHVW�EDVHG�RQ�FKL�VTXDUHG�WHVW�VWDWLF�DSSOLHG�WR�GHFLGH�EHWZHHQ�¿[HG�HIIHFWV�DQG�UDQGRP�HIIHFWV�PRGHOV�
DQG�WKHQ�DSSURSULDWH�PRGHO�UHSRUWHG��:RROGULGJH��������+DXVPDQ�WHVW�UHSRUWHG�ZKHWKHU� WKH�XQLTXH�
errors (u

i
) are correlated with regressors therefore null hypothesis under Hausman test is that unique 

errors (u
i
) are not correlated with regressors. 

:H�VWDUW�E\�UHSRUWLQJ�UHGXQGDQW�¿[HG�HIIHFWV�±�OLNHOLKRRG�UDWLR��$SSHQGL[��7DEOH�����ZH�REVHUYH�
the value of F-statistic at 23.19 (p-value 0.000). The results suggest that panel data can apply either or 
ERWK�FURVV�VHFWLRQ�UDQGRP�DQG�¿[HG�HIIHFWV�HVWLPDWLRQ��%DL�������

5. Results and Discussion

,Q� UHSRUWLQJ� RXU� HVWLPDWLRQV� UHVXOWV�� (TXDWLRQ� �� FRUUHVSRQG� WR� FURVV� VHFWLRQ� ¿[HG� HIIHFWV� DQG�
Equation 2 cross section random effects for comparison where the standard errors are reported in 
EUDFNHWV�� 
�� 

�� 


� GHQRWH� VLJQL¿FDQFH� OHYHO� DW� ��� �� DQG� ���� UHVSHFWLYHO\��+DXVPDQ� WHVW� UHSRUWHG�
�$SSHQGL[��7DEOH����VXJJHVWV�WKDW�WKH�FRHI¿FLHQWV�RI�WKH�UDQGRP�HIIHFWV�PRGHO�DUH�WKH�VDPH�DV�¿[HG�
HIIHFWV�� 7KHUHIRUH�� S�YDOXH� LV� LQVLJQL¿FDQW� DV� SHU� WKH� UHVXOWV� RI� WKH� +DXVPDQ� WHVW�� WKHUHIRUH� QXOO�
hypothesis not rejected by our data and therefore random effects model reported in detail. 

Regression results above reports both models and presents the general picture. It is evident that 
DOO�YDULDEOHV�H[KLELW�FRQVLVWHQF\�LQ�VLJQ�DQG�VLJQL¿FDQFH�LQ�WKHLU�UHODWLRQVKLS�ZLWK�&DSLWDO�$GHTXDF\�
5DWLR� LQ� ERWK� PRGHOV�� 5HJUHVVLRQ� UHVXOWV� VKRZ� WKDW� FUHGLW� ULVN�� RSHUDWLRQDO� ULVN�� EDQNV� VL]H� DQG�
SUR¿WDELOLW\� VLJQL¿FDQWO\� LPSDFW�&DSLWDO�$GHTXDF\�5DWLR��2Q� WKH�FRQWUDU\�SUR[LHV�FDSWXULQJ�PDUNHW�
risk, non-performing loans, GDP growth and Industrial Production of Pakistan show no effect on 
Capital Adequacy Ratio. Random effects model observes R-square at 49% suggesting that half of the 
variability in capital adequacy ratio can be explained by the variables selected. The null hypothesis 
WKDW�DOO�FRHI¿FLHQWV�DUH�VLPXOWDQHRXVO\�]HUR�VLJQL¿FDQWO\�UHMHFWHG�EDVHG�RQ�FRPSXWHG�)�YDOXH�RI�������

18. 1RQ�SHUIRUPLQJ�ORDQV��13/5�: Non-performing loan calculated as the ratio of non-performing loans to total 
advances of the sampled commercial banks of Pakistan
19. see Kaufman (2013)
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�S��������RI�RXU�SDQHO�HVWLPDWLRQ��WKHUHIRUH�FRQFOXGHG�WKDW�HVWLPDWLRQ�LV�VLJQL¿FDQW��

7KH� UHVXOWV� VKRZ� WKDW� &UHGLW� ULVN� �&55��� 2SHUDWLRQDO� ULVN� �255��� %DQN� 6L]H� �/*7$�� DQG�
3UR¿WDELOLW\��52(��52$��KDYH�VWDWLVWLFDOO\�VLJQL¿FDQW�LPSDFW�RQ�&DSLWDO�$GHTXDF\�5DWLR��&$5��RI�WKH�
commercial banks of Pakistan20. The results also show that Market risk (MRR), Non-performing loans 
(NPLR), growth in GDP (GDPGR) and Industrial Production of Pakistan (IIPGR) have no impact on 
&DSLWDO�$GHTXDF\�5DWLR��&$5��RI�FRPPHUFLDO�EDQNV�RI�3DNLVWDQ��1HJDWLYH�VLJQ�DQG�VLJQL¿FDQFH�RI�WKH�
FRHI¿FLHQW�RI�FUHGLW�ULVN�UHÀHFW�WR�D�QHJDWLYH�UHODWLRQVKLS�EHWZHHQ�&UHGLW�ULVN�DQG�&DSLWDO�$GHTXDF\�
5DWLR�FRQ¿UPLQJ�%DVHO�&DSLWDO�UHJXODWRU\�REMHFWLYH�RI�UDLVLQJ�&DSLWDO�LQ�WLPHV�RI�HFRQRPLF�VORZGRZQ�
WR�DYRLG�FUHGLW�GHIDXOW��7KH�UHVXOW�VKRZV�WKDW�3DNLVWDQ�EHQH¿WHG�ZLWK�FRPSOLDQFH�ZLWK�%DVHO�&DSLWDO�
Regulation.

Table 1. Regression Results

Dependent variable: CAR
 Equation 1 Equation 2

Explanatory Variable FIXED EFFECTS RANDOM EFFECTS
Constant 167.3917* (31.6648) 136.3107* (14.7041)

CRR -0.264053* (0.063532) -0.228854* (0.031096)

MRR -0.079384 (0.103639) -0.039773 (0.097454)

ORR 0.181179** (0.07284) 0.201769* (0.033246)

NPLR -0.051907 (0.045843) -0.059094 (0.04565)

LGTA -7.323359* (1.516714) -5.789702* (0.717929)

GDPGR 0.074524 (0.599851) 0.120555 (0.699873)

IIPGR 0.044211 (0.239108) 0.010784 (0.284673)

ROE 0.052732** (0.021481) 0.056857* (0.014378)

ROA -0.959714* (0.359391) -0.979191* (0.33912)

 Panel observation (unbalanced) 194 194

R-squared
Adjusted R-squared

F-statistic
Prob(F-statistic)

0.889358 0.493221

0.866538 0.468433

38.97281 19.8975
0.0000 0.0000

6WDQGDUG�HUURUV�DUH�UHSRUWHG�LQ�EUDFNHWV��
��

��


�GHQRWH�VLJQL¿FDQFH�OHYHO�DW������DQG�����UHVSHFWLYHO\

Source: Data collection of the study

:H�QRWH� WKDW�FRPPHUFLDO�EDQNV� LQ�3DNLVWDQ�RSHUDWHG�ZLWK�KLJKHU�&DSLWDO�$GHTXDF\�5DWLR� WKDQ�
Basel Capital Regulations recommendations due to prevailing political and economic environment of 
Pakistan. This observation corroborates with banking sector growth in Pakistan. Commercial banks in 
Pakistan decreased capital to align banks’ capital with regulatory requirement resulting in asset growth. 
That with a trade-off of raised credit risk pointing out to the riskiness of assets and association with higher 
UHWXUQV�GLUHFWO\�LPSDFWLQJ�WKH�SUR¿WDELOLW\�RI�WKH�FRPPHUFLDO�EDQNV�LQ�3DNLVWDQ��7KH�UHVXOWV�FRQ¿UP�WKH�
complexity involved in keeping the CAR in line with regulatory requirements without compromising 
FUHGLW�ULVN�TXDOLW\�LQ�3DNLVWDQ�DQG�TXHVWLRQV�VLJQL¿FDQWO\��WKH�UROH�RI�,QWHUQDWLRQDO�&DSLWDO�5HJXODWLRQ�
LQ�LQÀXHQFLQJ�WKH�PLQLPXP�FDSLWDO�UHTXLUHPHQWV�RI�WKH�EDQNV��,Q�DGGLWLRQ��LQ�3DNLVWDQ�HYLGHQFH�ODFNV�

20. Credit risk and Return on Assets bear a negative sign as per our regression results.
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procyclicaltiy21, therefore role of Basel Capital Regulation can easily be debated to encourage banks to 
get involved in riskier positions.

&$5�RI�FRPPHUFLDO�EDQNV�LQ�3DNLVWDQ�QRW�UHÀHFWLYH�RI�0DUNHW�ULVN�FDQ�EH�H[SODLQHG�E\�WKH�IDFW�
that banks in Pakistan mainly exposed to credit risk and have restricted market positions. This result 
is not consistent with our research intentions and Basel Capital Accord objectives. Our estimation 
IXUWKHU�VKRZV�WKDW�13/5�KDV�QR�VLJQL¿FDQW�LPSDFW�RQ�&$5��ZKHUH�%DQN�VL]H�LV�VLJQL¿FDQW�DQG�EHDUV�
D�PLQXV�VLJQ��7KH�¿QGLQJ�LV�VLJQL¿FDQW�DQG�VHHPV�FRUURERUDWLYH�RI�WKH�JURZWK�LQ�3DNLVWDQL�EDQNLQJ��
Commercial banks in Pakistan largely operate with higher capital adequacy ratio and remain in position 
WR�IXUWKHU�HQKDQFH�WKHLU�DVVHW�VL]H��2XU�HVWLPDWLRQ�UHYHDOV�WKDW�ERWK�SUR¿WDELOLW\�LQGLFDWRUV�52(�DQG�
52$�KDYH�VWDWLVWLFDOO\�VLJQL¿FDQW�LPSDFW�RQ�&$5��7KH�UHVXOWV�SUHVHQW�WKH�FRPSOH[LW\�RI�WKH�FRQFHSW�
LQ�3DNLVWDQ�PDNLQJ�LW�D�GLI¿FXOW�WDVN�WU\LQJ�WR�FRQWURO�IRU�SUR¿WDELOLW\�DW�WKH�VDPH�WLPH�DV�FDUU\LQJ�RXW�
UHTXLUHG�UHJXODWRU\�DGMXVWPHQWV�LQ�WKH�FDSLWDO�DGHTXDF\�DV�SUR¿WDELOLW\�DQG�FDSLWDO�DGHTXDF\�FRHI¿FLHQWV�
predicting opposite signs. 

6. Final Remarks

Results revealed that market risk and liquidity (NPL), two of the major risk determinants under 
,QWHUQDWLRQDO�%DVHO�&DSLWDO�5HJXODWLRQ�QRW� UHÀHFWHG� LQ� WKH�FDSLWDO�DGHTXDF\�UDWLR�RI� WKH�FRPPHUFLDO�
banks in Pakistan. Market risk is major constituent of the Basel capital adequacy formula and liquidity 
currently being phased in through Basel III accord. Nevertheless, both aforementioned variables are 
H[WUHPHO\� LPSRUWDQW� LQ� JDXJLQJ� WKH� ULVNV� IDFHG� E\� WKH� FRPPHUFLDO� EDQNV��7KHUHIRUH�� WKLV� LGHQWL¿HV�
capital adequacy ratio as a weaker than expected representative of important banking risks faced 
E\�WKH�EDQNV��,Q�FRQWUDVW��WKH�UHVXOWV�RI�WKH�VHFRQGDU\�DQDO\VLV�RI�WKH�VWXG\�VKRZ�WKDW�EDQN�VL]H�DQG�
SUR¿WDELOLW\�DUH�VWDWLVWLFDOO\�VLJQL¿FDQW� LQ�LPSDFWLQJ�RQ�FDSLWDO�DGHTXDF\�UDWLR��7KHUHIRUH��ZH�DFFHSW�
alternate hypothesis of the study and conclude that capital adequacy ratio under Basel Capital does 
QRW�UHÀHFW�LPSRUWDQW�EDQNLQJ�ULVNV�IDFWRUV�DGHTXDWHO\�LQ�FRPPHUFLDO�EDQNLQJ�VHFWRU�RI�3DNLVWDQ��7KH�
UHVXOWV�DOVR�VKRZ�WKDW�WKH�LPSDFW�RI�SURF\FOLFDOLW\�QRW�UHÀHFWHG�LQ�FDSLWDO�DGHTXDF\�UDWLR�DV�HFRQRPLF�
indicators used for the study22�UHPDLQ�VWDWLVWLFDOO\�QRW�VLJQL¿FDQW�LQ�SUHGLFWLQJ�FDSLWDO�UHTXLUHPHQWV�RI�
the commercial banks in Pakistan. This could be explained by the fact that research only managed to 
DFFXPXODWH�GDWD�IRU�D�FRPSDUDWLYHO\�VKRUW�SHULRG��RQO\���\HDUV�IURP������WR������DQG�WKHUHIRUH�QRW�
FRYHULQJ�FRPSOHWH�EXVLQHVV�F\FOH�WR�UHÀHFW�SURF\FOLFDOLW\�RI�&DSLWDO�EDVH�YDULDWLRQV�RI�WKH�FRPPHUFLDO�
EDQNV�RI�3DNLVWDQ�XQGHU�%DVHO�&DSLWDO�5HJXODWLRQV�� ,Q� DGGLWLRQ�� WKH� UHVXOW� UHPDLQV� UHÀHFWLYH�RI� WKH�
sophistication of the GDP as a superior economic indicator incorporating whole of the economic 
activity of country and therefore diluting impact on capital adequacy ratio of the commercial banking 
sector of Pakistan. Nevertheless, despite all discussed the analysis also reveals that commercial banking 
VHFWRU�RI�3DNLVWDQ�UHPDLQ�¿QDQFLDOO\�KHDOWK\�ZLWK�KLJKHU� WKDQ�UHTXLUHG�&DSLWDO�$GHTXDF\�5DWLRV�E\�
the Basel Capital Accords, thus creating additional capital buffer and therefore seemed adequately 
equipped to handling any form of the economic calamity.  
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APPENDIX

Table 1. Descriptive Statistics

CAR CRR GDPGR IIPGR LGTA MRR NPLR ORR ROE ROA

 Mean  17.19 ������  3.596  3.372 ������  4.162 ������ ������ -1.559  0.201
 Median  14.47  47.90  3.770  3.515 ������ ������  10.13  6.495  7.410  0.660
 Maximum  65.43 ������  5.540  9.030  21.35  26.46  91.11 ������ ������ ������
 Minimum  0.560  10.41  0.360 ������  15.74  0.030  0.220  0.400 -270.5 ������
 Std. Dev. ������  14.20 ������  3.700  1.306  4.567 ������  9.175  35.94 ������
 Skewness ������  0.392 -0.947 -0.567 ������ ������  2.924 ������ -3.944 -1.571
 Kurtosis ������  2.990  3.331  2.946  2.201 ������  19.65  46.36  22.95  5.751
 Jarque-Bera ������  5.112 ������  10.76  6.236  276.2  2545.7  16692.0 �������  144.6
Probability  0.000*  0.077***  0.000*  0.004*  0.044**  0.000*  0.000*  0.000*  0.000*  0.000*
 Obs  199  199  200  200  199  199  196  196  199  199


��

��


�GHQRWH�VLJQL¿FDQFH�OHYHO�DW������DQG�����UHVSHFWLYHO\



55J. Islam. Fin. Stud. 4, No. 1, 43-55 (June-2018)

http://journals.uob.edu.bh

Table 2: Stationary Tests

 9DULDEOHV
 Levin, Lin

and Chu
p-value

 Im, Pesaran
and Shin

p-value
 ADF-Fisher
Chi-square

p-value
 PP-Fisher

Chi-
square

p-value

CAR ������ 0.00 ����� 0.00 111.24 0.00 93.36 0.00

CRR ������ 0.00 ����� 0.00 145.25 0.00 117.39 0.00

MRR -9.79 0.00 -2.41 0.00 ����� 0.00 90.92 0.00

ORR ������ 0.00 -19.74 0.00 ������ 0.00 ������ 0.00

NPLR -9.36 0.00 -2.55 0.00 ����� 0.00 104.57 0.00

LGTA ����� 0.00 ���� 0.79 59.56 0.16 ����� 0.59

ROA ������ 0.00 -6.07 0.00 136.55 0.00 136.14 0.00

ROE -10.17 0.00 -3.37 0.00 100.13 0.00 ������ 0.00

GDPGR ������ 0.00 -5.66 0.00 137.02 0.00 ����� 0.00

IIPGR -12.95 0.00 -4.99 0.00 125.71 0.00 90.66 0.00

Table3: Likelihood Ratio

Redundant Fixed Effects Tests

Equation: EQ01

7HVW�FURVV�VHFWLRQ�¿[HG�HIIHFWV

Effects Test Statistic  d.f. Prob. 

Cross-section F 23.196499 (24,160) 0.0000

Cross-section Chi-square 290.904129 24 0.0000

Table 4: Hausman Test

Correlated Random Effects - Hausman Test
Equation: EQ01

Test cross-section random effects

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob. 

Cross-section random 16.465030 9 ������


