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ABSTRACT

In the Kenyan economy, commercial banks have exgzhand opened many branches over the
last few years. This has resulted in a tremendoasease in loans, government securities and
placements portfolios. The question of what deteewithe level of investment portfolios of
commercial banks in Kenya is therefore an importarg. Nonetheless, decisions pertaining to
investment portfolios especially in a developingoreamy like Kenya require a critical
consideration of both internal and external factdise study aimed to test and support the
effects of the determinants of commercial banks'egtiment portfolios and how they affect
investment decisions of commercial banks in Kefyge determinants included rate of return,
deposit asset ratio, cash reserve ratio, liquickgserve ratio, bank risk, interest rate elasticity,
non-performing loans, fee income ratio, bank srz# r@ate of inflation. The study used secondary
data which was collected from banks’ annual balasteets, income statements, Central Bank
annual reports and Banking Survey 2012. Hausman laagtange multiplier tests were
conducted to assess whether to use the fixed sféstimation or random effects estimation. The
latter was favored and random effect maximum Ih@dd estimation was used. The study
supported that there exists a functional relatignsletween the commercial bank’s investment
portfolios and the determinants in the Kenyan cdnti also established that cash reserve and
deposit asset ratios have the greatest impact en inkiestment portfolios. The study
recommended that commercial banks need to constiittihe government whenever a policy
regarding cash reserve requirement is made. Thesksould also mobilize deposits to enhance
their investments. Therefore, a critical, realigtitd comprehensive strategic and financial plan
should be formulated.
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CHAPTER ONE

INTRODUCTION

1.1Background

Commercial banks derive their incomes from a comuem of investments that are
undertaken on the basis of the perceived viabilifgually, the allocation of banks’
investible funds is done in accordance with risksiderations and expected yields (Akinlo
and Ogo-Temi, 2002). Banks observe this principlensure that they remain profitable
and competitive in the midst of the other enterpgsounterparts. In addition, the banking
industry, like any other oligopolistic industry,éemposed of firms that aim at maximizing
their earnings, liquidity and safety (Jhingan, 1993is is achieved through strategic and
tactical asset allocation, and, above all, difféegion of their products to entice customers.
Strategic asset allocation plays a vital role imweating the investor's objectives,
constraints, and long-term capital market expemtatiinto an appropriate portfolio.
Tactical asset allocation is a major discipline &tempting to capitalize on perceived

disequilibria among asset-class relative valuesgfiteet al, 2007).

At times banks may sacrifice some elements of gadatl liquidity to seek high profits.
However, to have some assurance of the appropnate, it is imperative that commercial
banks remain barometric to prevailing portfolio etetinants in order to know which

direction to take in adjusting their investmenttfmios.

In most cases the objective of profitability coctifi with those of safety and liquidity; and
therefore, a wise investment policy is needed tixesta judicious balance among them.
Thus, a bank should lay down its investment poliaged on the portfolio determinants so
as to uphold the safety and liquidity of its furalsd at the same time maximize profits
(Rana, 2009).

Investment portfolios tend to be associated witk od return, bank size, deposit liabilities,
banking sector concentration, credit risk levelad @&anks’ income from fee-based

activities, market share, and the rate of inflatibm addition, tight bank regulations and
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restrictions on bank activities inhibit the freedarh bankers to conduct their business
leading to inefficiencies in the financial sectblowever, from a positive point of view,

bank regulations reflect broader, national ingbtug associated with the protection of
private property rights (deposit liabilities) andfair competition among banks (Centre for

Corporate Governance, 2004).

1.2 Investment Policy of Commercial Banks

A balance sheet which is a statement of assetdialbities reflects financial position of a
bank as at a given date. The assets of the ban#listrduted in accordance with certain

guiding principles which underline the investmealiqy of the bank.

Firstly, being liquid enable banks to honor themkof the depositors as well as the ability
of the bank to convert its non-cash assets inth easily and without loss. It is a well
known fact that a bank deals in deposits entrustéby the public. Thus, the bank should
always be on its guard in handling these funds, hade enough cash to meet the demands
of the depositors. In fact, the success of a baagedds to a considerable extent upon the
degree of confidence it can instill in the mindsitsf depositors. If the depositors lose

confidence in the integrity of their bank, existeraf such a bank will be at stake.

Secondly, a bank must earn income to enable it maaries of its staff, interest to the

depositors, dividends to the shareholders and éyeatday expenditure. Cash is the least
profitable asset to the bank and therefore, themoi point in keeping much assets in the
form of cash on hand. The bank has to earn incamde lzence, most of the items on the
assets side are profit yielding assets. These declnoney at call and short notice, bills

discounted, investments, loans and advances. Lamshsadvances, though the least liquid
asset, constitute the most profitable asset tdo#mk. As such, much of the income of the
bank accrues by way of interest charged on loadsadmances. However, the bank has to
be highly discreet while advancing loans (Jhind£93).

Apart from liquidity and profitability, a bank loskio the principle of safety and security of
its funds for its smooth working. While advancimghs, a bank considers credit character,

capacity and the collateral of the borrower. Thakbaannot afford to invest its funds

2



recklessly without considering the principle ofedgfwhich ensures minimisation of credit

risk.

Diversification of investment is necessary to avdahgerous consequences of investing in
one channel. If the bank invests its funds in déife types of securities or makes loans and
advances to different objectives and enterpridesietis a possibility of permanent and

regular flow of income.

Further, the bank invests its funds in such tydeseourities as can be easily marketed at a
time of emergency. The bank cannot afford to inwssftunds in very long term securities
or those which are unsaleable. It is necessarth®bank to invest its funds in government
or in first class securities or in debentures gqfuted firms. It should also advance loans

against stocks which can be easily sold.

The bank invests its funds in those stocks andrgesuwhose prices are more or less
stable, not in securities, whose prices are suliedtequent fluctuations. Central bank
intervenes in this by helping in the operationsh&f commercial banks through a judicious

credit control policy.

Finally, the investment policy of a bank is basedtbe principle of tax exemption of
investments. The bank should invest in those gawenm securities which are exempted

from income and other taxes to enhance its pr@fiisigan, 1993).

1.3 Structure of Banking Sector in Kenya

The Banking Sector is composed of the Central R#rikenya as the regulatory authority,
Commercial Banks, Non-bank financial Institutiomsl&corex Bureaus. As at'DJan.2007,
the banking sector comprised of 45 commercial ba@ksnmercial banks are licensed and
regulated under the Banking Act, Cap 488 and PtisledRegulations issued there under.
Out of the 45 institutions, 33 were locally ownedld2 were foreign owned. The locally
owned financial institutions comprised 3 banks vgignificant government shareholding,
28 privately owned commercial banks and 2 mortgige@nce companies. The foreign
owned financial institutions comprised 8 locallganporated foreign banks and 4 branches
of foreign incorporated Kenya’'s banking sector (tarBank of Kenya, 2008).
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In the year 2008 commercial banks continued to ibeamt and dynamic in embracing
changes amidst local (contested elections) andaglofortgage and Euro) turbulences. On
the ICT front, banks continued to embrace new teldgy by upgrading and replacing their

core banking systems enabling them to reach maents| both depositors and loanees.

On the consumer front, the Central Bank and thé&ibgrsector continued with initiatives
to enhance communication of bank charges and lgndites. This has given the public a
forum to express its concern on the perceived lagbl of bank charges and lending rates
which hampers borrowings. Whereas there are léwyislgrovisions on the approval of
bank charges, the Central Bank also continues yoelaphasis on the promotion of
competition in the banking sector through markstigiine.

In 2007, the Kenya Bankers Association (KBA) andKC®rmed a Joint Taskforce to
enhance communication of bank charges and lendieg.rOne of the key initiatives being
undertaken by the Taskforce is the possible adogifcan Annual Percentage Rate (APR)
as a measure of the cost of credit by the Kenyakibg sector. An APR is a measure of
the cost of credit that incorporates the interat pn credit facilities plus other charges e.g.
commitment fees. It is therefore an all inclusiveasure of the cost of credit that facilitates
comparison of credit facilities by customers. Itwglely used in the US and UK (Central
Bank Kenya, 2008).

Towards the end of 2009, Kenya’'s economy startedetmver more strongly and this

positive momentum was sustained into the year 2046.resilience of the Kenya economy
was evident in 2010 when real GDP expanded by @aBéb suppressed growths of 1.5 and
2.6% in 2008 and 2009 respectively (Central BanKeriya, 2010).

These developments were attributable to among ddlcesrs low inflationary pressure and
relatively stable domestic environment. The pravacigovernment policies also led to
encouraging developments in the economy. Theserfa@ncouraged a steady growth

leading to a turnaround in the agriculture, eledfriand water sectors and a rebound in



most of the other sectors such as manufacturingstnaction and service industries.
Consequently, there was an increase in bank dspegiich triggered a tremendous

investment through borrowings from commercial baf@sntral Bank of Kenya, 2010).

1.4 Credit Reference Bureaus

The Banking Regulations, 2008, became effectiveFabbruary 2009 and requires all
licensed banks to share information on Non-Perfogriioans (NPLs) through a Credit
Reference Bureau (CRB) licensed by CBK. The roléceihsed CRBs is to collect, collate
and process data received from approved sourcesoofation and generate credit reports
to be used by lenders. During the year 2010, CBKarntnership with Kenya Bankers
Association (KBA) undertook a number of workshopsd anedia campaigns. These
initiatives were aimed at sensitizing and encourgdianks to utilize the services offered
by credit reference bureaus in their operationsv@l$ as to enhance public awareness on

the credit information sharing mechanism (Cent@ahiBKenya, 2010).

Credit reports help banks stem out malpracticeshen banking sector since customers
whose credit reports indicate as having been irlin malpractices are subjected to
stringent terms and conditions. This is also exguob¢d help banks suppress the levels of

NPLs while increasing their active loans.

To bank customers, Credit Information Sharing (G$S¢xpected to minimize the problem
of information asymmetry between banks and borrewdthe effect of information
asymmetry is that banks tend to load a “risk premiito borrowers because of lack of
customer information. The CIS mechanism is theeef@xpected to facilitate the
development of information capital to increase iinfation symmetry and allow cost of
credit to decline substantially. In turn, more Kanyg will be able to access credit from
institutions and the building of information capitould also serve as a key substitute to
physical collateral (Central Bank of Kenya, 2010).



As at 30th June, 2011, there were 728,553 crepldrte requested by institutions compared
to 284,722 reports in December 2010. The uptakeredit reports by banks is expected to
increase as use of credit referencing is entrenchtéte banks’ credit appraisal processes.

CBK granted Metropol Ltd a license in April 2011dperate as a credit reference bureau,

thus, becoming the second bureau after CRB Africefvwas licensed in 2010.

1.5 Structure of the Balance Sheet

The balance sheet which is a financial statemenassets and liabilities highlights the
financial position of a bank at a given point imé. It reflects the bank’s management

policies and decisions in the allocation of resear/ong and Chan, 2008).

Table 1.1: Balance Sheet (KShs mn)

June — 11 June — 10 % Change
Cash 36,319 29,641 23%
Balances at CBK 80,298 89,860 -11%
Placements 115,954 102,614 13%
Government 421,570 392,702 7%
Securities
Other Investments 46,550 36,439 28%
Loans and Advances 1,083,053 828,891 31%
Foreign Assets 6,218 3,744 66%
Other Assets 128,004 106,817 20%
Total Assets 1,873,766 1,548,408 21%
Deposits 1,412,841 1,219,531 16%
Foreign Liabilities 45,211 22,500 101%
Other Liabilities 150,803 84,038 79%
Capital and Reserves 264,911 222,339 19%
Total Liabilities and
Shareholders’ Funds 1,873,766 1,548,408 21%

Source: CBK (2011), Annual Report

The banking sector aggregate balance sheet gre21%y from Kshs.1, 548.4 billion in
June 2010 to Kshs.1, 874.8 billion in June 2011e Tiajor components of the balance
sheet were loans and advances, government sesuartteplacements, which accounted for
55.0%, 22.0% and 6.0% of total assets respectively.



The banking sector gross loans and advances imddasmn KShs. 828.9 billion in June
2010 to KShs. 1,083.1 billion in June 2011 tramstato a growth of 31%. The growth was
registered in all the 11 sectors as indicatedbteta.2.

Table 1.2: Sectoral Distribution of loans (KShs bn)

Sectors June — 11 June -10 % Change
Personal /Household 296.0 235.5 26%
Trade 198.5 151.3 31%
Manufacturing 151.2 118.7 27%
Real Estate 130.8 92.2 42%
Transport/Communication88.3 66.6 33%
Agriculture 57.6 46.4 24%
Financial services 48.7 42.8 14%
Building/Construction 33.0 22.7 45%
Energy and water 38.5 24.4 58%
Tourism, 24.4 18.7 30%
Restaurant/Hotels

Mining and Quarrying 16.1 9.6 68%
Total 1,083.1 828.9 31%

Source: CBK (2011), Annual Report

Deposits from customers were the main source oflifign for the banking sector,
accounting for 75% of total funding liabilities. @hdeposit base increased by 16% from
Kshs. 1,219.5 billion in June 2010 to Kshs. 1,41%il8on in June 2011 mainly due to
branch expansion, remittances and receipts fronoréxpThis translated into a higher

commercial bank portfolios.

1.6 Banks Market Share Analysis

To determine the proportion of the market contbly each bank, CBK uses a weighted
composite index comprising assets, deposits, dap#a, number of deposit accounts and
loan accounts to classify banks into three peeumggamamely; large, medium and small
(CBK, 2011). Based on the weighted composite in@ebarge bank has a market share of
50% and above; medium bank between 10% and 50% anghll bank has less than 10%
of the market share.



Table 1.3: Banks Market Share Analysis

Size Weighted No. of Total net Assets| Customer Deposit$ Capital and
Market Size Institutions (KShs m) (KShs m) Reserves (KShs m

Large 54.6% 6 1,098,750 795,517 161,126

Medium | 36.0% 15 735,819 551,639 102,841

Small 9.4% 22 186,249 141,012 27,265

Total 100.0% 43 2,020,818 1,488,168 291,232

Source:CBK (2011), Annual Report

As at 3f' December 2011, there were 6 large banks, 15 medanks and 22 small banks.

This was the same classification registered in 2Md@wever, banks changed positions

within their respective peer groups, with EquitynBanoving to second position from third

position and Barclays Bank moving to position thfeem position two in 2011. The

changes in positions were mainly driven by levdlsustomer deposits (CBK, 2011).The

large banks accounted for 54% of total assets, 6B%ustomer deposits, 55% of capital

and reserves.

1.7 Commercial Banks Interest Rates and Spreads

Changes in interest rates resulting from tightiigy conditions are normally transmitted

to the commercial banks’ interest rates. This @aed by table 1.4.



Table 1.4: Commercial Banks Interest Rates andaSigréo)

Lending Rates Deposit rates Interest rate spreads

All Small | Medium | Large | All Small | Medium | Large | All Small | Medium | Large

banks | banks | banks banks | banks | banks | banks banks | banks | banks | banks banks
Mar 11 | 13.92 | 1447 | 14.11 1493  3.47 446  3.33 2.1 048 | 10.01| 10.78 12.84
April 11 | 13.92 | 14.34 | 13.99 15.01| 3.47 4.5 3.37 211045 | 9.84 | 10.63 12.9
Mayll | 13.88 | 14.37 | 14.06 14977 3.57 445  3.76 2.120.311| 9.92 | 10.3 12.86
Jun 11 13.91 | 14.27| 14.02 14.93 3.68 455 384 2.020.23 | 9.72 | 10.19 12.84
Jul 11 14.14 | 14.35| 14.58 15.08 3.85 459 4.2 2.320.291| 9.76 | 10.38 12.76
Aug 11 | 1432 | 1461 | 14.85 15.07 4.07 46p 4.36 2.620.25 | 9.96 | 10.5 12.45
Sep11 | 1479 | 14.78| 15.13 1551 4.21 491  4.69 2/430.58 | 9.88 | 10.44 13.08
Oct11 | 15.21 | 15.17| 1552 1595 4.83 514  5.29 3.040.39 | 10.03| 10.24 12.91
Nov 11 | 18.48 | 17.57 | 19.37 18.82 5.75 6.6p 6.41 2.992.73 | 109 | 12.96 15.83
Dec 11 | 20.04 | 19.12| 20.59 20.95 6.99 724 754 3.633.05 | 11.88| 13.05 17.32

Source: CBK (2011), Annual Report

As result of a rise in short term interest ratbe, average commercial banks lending rates

increased from 15.21% in October 2011 to 20.04%@&tember 2011 before dropping
slightly to 20.22% in 2012. The average deposigalmost doubled in the period rising

from 4.83% to 8.56% due to an increase in the cbitnds and competition for deposits.

Consequently, average interest rates spreads sextefaom 10.39% in October 2011 to
13.05% in December 2011.

However, interest rate spreads have generally dsedesince December 2011. Medium
and Small banks have generally maintained competitieposit rates and therefore had
lower spreads. The decline in the interest rateagptowards the end of 2011 was partly
attributed to the impact of the measures annoubgethe Kenya Bankers Association to
cushion borrowers from high interest rates as agleduce the threat of accumulating non-
performing loans. The CBK has also been workindhwite Kenya Bankers Association
(KBA) to address the high spreads through the de@isation of Credit Reference
Bureaus and establishment of Currency Centers drthencountry. This has reduced credit
risk levels and the operation costs of banks.
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1.8 Mobilization of bank deposits

In 2007, the Government of Kenya unveiled the cgimt‘Vision 20307, which aims to
transform Kenya into a newly industrialising, “middncome country providing a high
quality life to all its citizens by the year 203(Republic of Kenya, 2007:15). The vision of
the financial sector is to “Create a vibrant anabglly competitive financial sector, driving
high levels of savings and financing Kenya’'s inuwestt needs” (Republic of Kenya,
2007:15). To achieve this, the Banking Sector geeked to be more efficient and increase
penetration through a number of reforms. The gbdéihancial sector by 2030 is to ensure
there is increase in mobilization of bank depolisn 44% to 80% of GDP, which is the
average amongst benchmark countries, and to signify reduce the cost of capital
(Republic of Kenya, 2007).

In this regard, the banking industry structure Vol strengthened through enactment of
reforms to facilitate transformation towards strendarge-scale banks. In addition, the
Vision 2030 will aim at extending Credit ReferergiBystem from negative information
sharing to also include positive information shgriowards improving status of loans.
Lastly, there will also be a process of deepeniergetration of banking services, especially
in rural areas through “streamlining informal fic@nand Savings and Credit Co-operative
Organisations (SACCOs), as well as micro-financstitutions,” (Republic of Kenya,
2007:15).

1.9 The Statement of the Problem

In the Kenyan economy, commercial banks have exgthadd opened many branches over
the last few years. This has resulted in a tremesdiacrease in deposit liabilities and in
turn, an increase in volumes of investment po®I(KNBS, 2011). Proper investment
portfolio management ensures efficiency, liquidgityd safety in the use of resources among
other objectives. At each decision point, the didf manager has an inventory of
investment opportunities at hand and must decidereviio invest based on market

conditions and the assessment of determinants.
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Traditionally, monetary authorities influenced thevestment portfolios of financial
institutions by changing the discount rate and resagequirements. Many developing
countries had their Central Banks supplement theséruments by a more direct
intervention. For instance, ceilings or floors be toldings of certain assets were imposed
to strengthen the effects of monetary policies &iland Podpiera, 2005). Other factors
which could enhance sound allocation of assets haea neglected by banks. Worse still,
most of the studies carried out on commercial barfk@ve concentrated on the
performance, and, specifically performance of lo@aalandleret al, 2008). Portfolios
such as government securities and placements widr banks have also been overlooked.
As matter of fact loans and advances, governmenirisies and placements form the most
proportion of commercial banks’ portfolios. Failued imbalance in consideration of other
determinants on overall investment portfolios leedmisallocation and poor management

of resources.

Many studies have been carried out on diversificatind determinants of profitability.
They have also made recommendations on how banksdie@rsify their products in
addition to measures they need to use to maximipétp (Nelson and Victor, 2009;
Molyneux and Thornton 1992; Elyasiani, 2008; Bourk@89 and Vong and Chan, 2008).
For instance, Nelson and Victor (2009) explain héational Industrial Credit Bank (NIC)
has expanded its scope of its activities by offermore general commercial banking
facilities to reduce over reliance on interest meo This study aimed to deviate from that,
and instead, identified and examined determinaritamnmercial banks’ investment

portfolios so as to provide a practical guide orestment in the Kenyan context.
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1.10 The objective of the study

The main objective of this study was to analyze die¢erminants of commercial bank

investment portfolios in Kenya. Specific objectiwvesre as follows:

i) To identify the determinants of commercial bginkvestment portfolios in Kenya.
i) To specify and estimate the functional relatibip of the determinants of commercial
banks’ investment portfolios.

iii) To draw policy implications based on the rasuwf the study.

1.11 Working hypotheses

Ho: There is no relationship between commercial baimkg&stment portfolios and rate of
return, deposit asset ratio, cash reserve requireniiquidity reserve requirement, bank
risk, non-performing loans, interest rate elastidgée income, bank size and inflation.

Hi: There is relationship between commercial banksestment portfolios and rate of
return, deposit asset ratio, cash reserve requireniiquidity reserve requirement, bank
risk, non-performing loans, interest rate elastidee income, bank size and inflation.

1.12 The significance of the study

The study contributes to the literature in sevesalys. Firstly, the findings of this
investigation are important for portfolio manageasid economic policy makers.
Identification of factors influencing commercialbainvestment portfolios in Kenya was
essential to the institution of public and privagelicies geared towards improving the
efficiency, safety, liquidity and stability of treommercial banks. The study was useful for
the banking industry and other policy makers inatirgy an appropriate environment for
enhancing the operations of the banking industiye Tindings of this study were also

important to investors as it provided informatianiovestment portfolios.

This study expanded literature on the influencetldd macro-economic and specific

variables on the banking industry. The study predgititerature from a developing country
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perspective on the determinants of commercial bhavmistment portfolios. Most of studies
conducted had focused either on performance arfigtidity or were based on developed

countries leaving a huge literature gap for devielpgountries.
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CHAPTER TWO

LITERATURE REVIEW
2.1 Introduction
In this chapter a review of both the theoretical ampirical literature relevant to this study
was undertaken. The review covers the relationdmgtween loans and advances,
government securities and placements and theirrdetants. The review also focused on
the explanations behind the relationship and resoft studies on the effects of those

determinants on investment portfolios.

2.2 Theoretical Literature

Investors focus on assessing and quantifying resks rewards of individual portfolio.
Standard investment advice is based on identifyfrggge investments that offer the best
opportunities for a gain with the least risk. Itler to build a portfolio model, Markowitz
derived the expected rate of return for a portfoli@ssets and their expected risk measure.
The variance of the rate of return was a meaningfahsure of portfolio risk under a
reasonable set of assumptions. The theory indictitedmportance of diversifying the

investments to reduce the total risk of the poifol

Capital Market Theory extended the portfolio thyeand developed a model for pricing all
risky assets in a “Capital Asset Pricing Model” (BM). This model allows investors to
determine the required rate of return for any rigkgets. The theory helps investors and

analysts predict behaviour in the real world butemthe assumptions postulated.

Arbitrage Pricing Theory which was created in 1®y6Stephen Ross is defined as an asset
pricing model and is based on the idea that ant'sssturns can be predicted using the
relationship between that same asset and many cammisk factors. It predicts a
relationship between the returns of a portfolio #imel returns of a single asset through a

linear combination of many independent macro-ecaomariables.

Portfolio Asset Allocation Theory, (PAAT), is basen the distribution of investor’s
resources among different investment opportunitidsset allocation decision is a critical

component of the portfolio management process forchvthe decision for the asset
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allocation should be done in the light of factousls as performance, macroeconomic and
liquidity (Mohammad, 2007).

Optimal management of bank resources revolves dronaintaining a balance between
liquidity, profitability, and risk. Commercial baskneed liquidity because such a large
portion of their liabilities are payable on demady their clients. However, as the asset
becomes more liquid, it tends to have a higher dppdy cost. Thus, the decision to
choose one combination of assets over anothem ghesliability accounts of a bank, has a

direct and significant effect on bank portfolioggi@berg and Forscher, 2008).

Bank regulations have had a tremendous effectmtralling banking operations. However,
apart from U.S., most of the countries adopted |egiguns after World War Il (White, 1983;

Calomiris, 1990; and Wheelock, 1992). In Kenya, bheking industry is governed by the
Companies Act, the Banking Act and the Central BAokand other prudential guidelines
which are normally issued by the Central Bank. Tleatral Bank and the Capital Markets
Authority are the main regulators of banks in KenyBhe Central bank of Kenya is the
regulating and supervising agency and the manafjenametary policy operations in

Kenya.

Bank regulation is based on the argument that ban&sinherently flawed institutions,
being prone to banking malpractices, such as aratiihg at the expense of the depositors
and, above all, interfering with macroeconomic emwvinent. They are therefore controlled
through monetary policy instruments namely resamwd liquidity requirements besides
selective credit controls. In fact, most of thetddsrature on bank regulation is within this
paradigm of over- and under-lending. Consequelttly,government regulates commercial
banks by laying down reserve and liquidity coeffids that need to be observed. For
instance, the Central Bank may require banks toitremgiven percentage (reserve
requirement) of their deposits with it and hold tpaf deposits in cash form to serve
demands from their clients. In Kenya, the legaéres requirement and the liquidity ratios
on the deposit liabilities depend on the monetanycp that central bank wants to pursue.
These requirements limit the amount that commefbmaks can invest with the public and
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the government. The cash reserve and liquidity ireqents, mandatory investment levels

and interest rate controls are therefore categbasamplicit taxes.

As a result, banks are forced to adjust their itnmest portfolios and undertake other fee
based activities to compensate for the lost easniHlgwever, Fry (1995) observed that the
impact of mandatory requirements depends on th&i@tst of loan and deposit interest
rates. Nevertheless, the reserve requirement i§ asean instrument of monetary policy,
because the higher the rate, the less funds bankbave to loan out, leading to lower
money creation and perhaps ultimately to higheclpasing power of the money previously
in use. The effect is multiplied, because moneyaioled as loan proceeds can be re-

deposited and a portion of those deposits may dgaloaned out, and so on.

Besides quantitative control mechanisms, supenvisiobanks is another concept that can
have both positive and negative impact on the padoce of banks depending on the
objectives of the banks’ management. The Basel Gteenon Banking Supervision
(1999) upheld that banking supervision cannot fionctefficiently if sound corporate
governance is not in place. Consequently, bankiqmeiwisors have strong interests in
ensuring that there is effective corporate govereaat every banking organization to
ensure implementation of deliberations from the atary authority. However,
governments are frequently the biggest problenegslators and supervisors because their
agendas may not coincide with the desired bankmposition of investment portfolios
(Boot and Thakor, 1993).

Market structure, which is all about the degreecompetition, reflects the number of
market players and the diversity of financial asseéhe market share of individual
participants, ownership structure and control dreladequacy of the legal and regulatory
framework. In a market where the government setsrest rates and credit ceilings,
allocation of resources is inefficient becauserméuen credit rationing criteria and the lack
of incentive by banks to compete for public deodit addition, the allocation of funds to

poor performing sectors increases the credit r@ekcbmmercial banks. Worse still, the
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presence of government owned and controlled bardetec an uncompetitive environment

making enforcement of regulatory framework impolgsib

Liberalization, with minimal government control awgvnership, is seen as process that
would promote a competitive environment. Though tiberalization of the financial
management and market structure has intensifiedoebtion, a lot needs to be done to
fully promote efficient allocation of banks resoesc Even with deregulation of interest
rates, there lacks accompanying institutional andgcgiral reforms hence, a lot of banks
have come up with biased and idiosyncratic riskbaok up claims for different portfolio
holdings. Institutional and structural reforms wbutnsure and facilitate competition
among commercial banks towards optimal investmertfgio holdings. However, this has
not happened yet due to the aforesaid factor, subtlety of credit risks.

Yanelle (1989; 1997) and Winton (1995; 1997) focuss how the finiteness of the
economy affects equilibrium banking sector struetuAs Yanelle (1989) noted, one
immediate problem is that when finite numbers ofiksacompete for finite numbers of
depositors and borrowers, the paradigm of perfectr8nd competition is not reasonable. If
two banks were competing and are charging lendabgsr then all at once, the bank with
the higher rate offers a higher deposit rate; iuMdoe expected to capture the deposit
market. All else equal, a borrower that choosestrk with lower lending rates might end
up in a bank that has no funds to lend. If everyexygects this to be the case, the bank with

higher rates may end up capturing the market.

On risk, Benjamiret al. (2010) argued that when the risks are low, ban&g benefit more

from specialization than from diversifying sinceeté is a low probability of failure.

Consequently, banks may tend to concentrate theources on one or two portfolios. On
the other hand, when risks are high, diversificatiway be profitable since the bank will be
exposed to many sectors, and the downturn of onebaacompensated by booms in the
other sectors. The conclusion is that the typicsit-return trade off appears to be the
solution of this analysis and banks are at thescrdition to choose their own strategy in

order to optimize allocation of their finances.
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Alchin (1950) and Stigler (1958) stressed the ingorore of competition. On the same view,
Berth et al. (2001) emphasize that competition among banks @bsonprove investment

portfolios. For example, banking systems that pefareign entry and that allow banks to
compete along many dimensions enjoy higher levélbamking development and less

banking sector fragility.

2.2 Empirical Literature

To determine whether bank assets are related tervesrequirements, Fama (1985)
examined the incidence of the implicit tax due dsarve requirements. His argument was
based on U.S. banks that are required to holdwvesegainst various kinds of liabilities. In
particular, if banks must hold reserves againstigheance of certificates of deposit (CDs),
then for each dollar of CDs issued, the bank wiileist less than a dollar. The reserve
requirement acts like a tax; commercial banks ameiedl an opportunity to invest this
proportion. James (1987) revisited the issue aokidd at portfolio changes around changes
in reserve requirements and reached the same swmclas Fama, that, reserve requirement

acts like a tax.

King and Levine (1993) and Levine (1997) emphasitredimportance of state regulation
of banks in developing economies. They observetl baks have an overwhelmingly
dominant position in developing economy financigtems, and are extremely important
engines of economic growth through investment pbas$. In addition, as financial markets
are usually underdeveloped, banks in developingn@oies are typically the most

important source of finance for the majority ofiis.

Bank-size literature has also focused on whethgetebanks are less likely to lend to small
firms or not. There are several overlapping motoret, one of which focuses on

diseconomies of monitoring many loans. This woultkenlarger banks prefer to focus their
lending on large firms, since this requires fewsans per dollar of assets. An alternative

argument is that large organizations favor the afsthard” information which may favor
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lending to large firms, since more information igbficly available for them (Cerasi and
Daltung, 2000).

Large firms as well, may prefer large banks simpécause the level and complexity of
their financial needs is beyond the capacities sxihall bank or small group of small banks
(Berger, Demsetz, and Strahan, 1999). The gen@dih§ is that large banks focus more
on larger firms, and small banks on small firmsug,ha number of studies show that small
loans are a smaller fraction of total assets a@feldranks than at small banks. Berger and
Udell (1996) noted that small firm loans at largenks have significantly lower rates and

collateral requirements than those at small banks.

However, lending at small and large banks may tadgéerent types of borrowers. For
instance, Bergeret al. (2001) noted that large banks are better at etratuahard
information loan applicants and small banks areéebeit evaluating soft information loan
applicants. Soft information implies informationallifficult credits as such firms do not
keep formal financial records. Petersen and Ra2®91) found empirical evidence that
small banks lend to more localized firms than dmgdabanks. However, none of these
findings predict differences in the systematic aglsmall versus large banks. In fact, many
studies implicitly assume that bank betas are iamato size and use them as a measure of
overall bank risk. Brookst al. (1997) examined the mean and variance of banls lzta
means of gauging the risk of banks across differegtlatory time periods. Their study
was similar to the previous studies by Allen andh&lim (1988), Aharonyet al (1988),
Millon-Cornett and Tehranian (1989) and Dickens Bhdippatos (1994).

Bank screening activities, on the other hand, geekvoid making bad loans, commonly
referred to as, non-performing loans (Boyd and ddies 1986). The emphasis is on
avoiding or ameliorating bad outcomes which is amtcast to most non-financial firms,
where firms’ actions may also seek to improve goottomes. Loans have limited upside,
and the emphasis is on avoiding downside throughmitoning. Since credit risk is
correlated across loans in a given sector, theast gains from monitoring are greatest

when a loan sector is in a downturn. In good tintles, bank saves monitoring costs, while,
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in bad times, the bank is more likely to fail, leayits debt holders with much of the worse
performance. In this case, diversifying across asctcan encourage and improve
monitoring incentives.

In most instances it has been argued that giverspleeial nature of banks and financial
institutions some form of economic regulations aeeessary. However, there is a notable
shift from such regulations which have always be#ared by governments over time in
different economies all over the world. Arun andriar (2002) observed that many
governments around the world have moved away froom@mic regulations towards using
prudential regulation as part of their reform psxe the financial sector. They noted that
prudential regulation involves banks having to hcdgbital proportional to their risk-taking
(the Deposit Protection Fund in the Kenyan cas@)yeavarning systems, bank resolution
schemes and banks being examined on an on-sitefasitle basis by banking supervisors.

However, Brownbridge (2002) observed that the pmtide banking reforms already
implemented in many developing countries have menbeffective in preventing banking
crises such as wrong choices of portfolios and esgon remains as to how prudential

systems can be strengthened to make them mordiedfec

Arun and Turner (2002) joined the consensus byiaggtnat the special nature of banking
requires government intervention through regulatoontrols in order to restrain the
behaviour of bank management as regards bank meestportfolios. According to Caprio
and Levine (2002), regulatory restrictions on erang takeovers also reduce competition
among banks. Thus, from many angles, the opaquefdéks banking industry along with
pervasive government regulations severely limitscation of investible assets of banks.

Berger and Udell (2001) developed a complementgpothesis in order to explain the
markedly cyclical profile of loans and non-perfongiloan losses. They called it the
institutional memory hypothesis and, essentiatltates that as time passes since the last
loan bust, loan officers become less and lesseskitt avoiding granting loans to high-risk
borrowers. Firstly, the proportion of loan officgrat experienced the last bust decreases as

the bank hires new and younger employees, andothrer ones retire. Thus, there is a loss
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of learning experience. Secondly, some of the egpeed officers may forget about the
lessons of the past, and the more far away isahmedr recession, the more they will forget

and as a result tend to undertake similar investipertfolios.

Strong competition among banks erodes net intaresigross income margins as both loan
and deposit interest rates get closer to the ek rate. To compensate the fall in
profitability, bank managers increase loan growthiclvr may come at the expense of the
quality of their future loan portfolios. Neverths$ that will not impact immediately on

problem loans and may encourage further loan gro@thdit growth satisfies managers’

personal interests such as power and status aed,iel goes beyond reasonable levels, it
might not trigger a response from them since threysabject to disaster myopia and fading

memories of the last bust.

Empirically, in boom periods, when banks incredsartlending at high speed, the seeds
for rising problem loans in the future are beingved. During recession periods, when
banks curtail credit growth, they become much nuanatious, both in terms of the quality
of the borrowers and the loan conditions, thatcdsllateral requirements. Therefore,
banking supervisors’ concerns are well rooted lootheoretical and empirical grounds and
deserve careful scrutiny and a proper answer bylaegs. The former findings is known
as procyclicality of ex ante credit risk as opposedhe behaviour of ex post credit risk
(non-performing loans), which increases during ssmmns and declines in good periods.
The main issue here is to realize that lendingcgatiistakes occur in good times and, thus,

a prudential response from the supervisor mightdezled at those times.

DeYoung and Roland (2001) showed that fee-basexvtes are associated with increased
revenue volatility while Stiroh (2004) noted thagji@ater reliance on non-interest income,
particularly trading revenue, is associated withren@olatile returns and high risk
investment portfolios. Chang and Elyasiani (200@jua that diversification benefits exist
for banks that expand into non-interest generatagjvities, that is, they are more
competitive in investment opportunities. Incomemed from those activities are deemed

to compensate for low earning investment portfolios
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According to Boyd, Levine and Smith (2001), cousgriwith high inflation have
underdeveloped banking systems. Consequently, tlgengoor resource management.
Huybens and Smith (1999) developed a theoreticalainioa which interest margins tend to
rise in the presence of inflation interfering wittvestment portfolios. It is also notable that
if investment opportunities in an economy are datesl with the business cycle, there may
exist a positive relationship between business dppities for banks and the growth rate of
the economy. Economic growth would tend to incraasentives for private investments
and hence bank credit portfolios. Constantinos Sofklis (2009) reiterated that as for the
macroeconomic environment where the banks undeewewgperate, the catalyst for their
respective investment decisions and profitabiliyld be perceived to be the inflation rate,
which in this case was proxied by CPI.

According to Ndagire (2011), commercial banks maxest in either loans or government
securities as alternate investment options. The tad is, loans and government securities
as alternate commercial bank assets, have differektand return profiles. Therefore,
commercial banks’ volume of loans and volume ofagament securities could trade off
each other given that yields and risks associatiéd them are varied. This hypothesis
draws insights from portfolio theories (modern arldssical), which analyze the risk-
reward characteristics of investment portfolios.

Commercial banks in Kenya are faced with huge de&poand varied investment
opportunities. Nevertheless, banking investmenisttats generally are fraught with a great
deal of risks, which calls for a great deal of gautand tact in this aspect of banking
operations. The success of every investment activita great extent therefore, hinges on
the investment appraisals. Felicia (2011) strested while a bank is irrevocably
committed to pay interest on deposits it mobilifemm different sources, the ability to
articulate loanable avenues where deposit fundédcoe placed to generate reasonable
income, maintain liquidity and ensure safety regmiia high degree of pragmatic policy
formulation and application. It is also clear thammercial banking by its nature is highly

prone to volatility and fragility. This could be assult of factors arising from exogenous
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shocks or endogenous policy measures and therefimenable to statutory regulations and

supervision.

The importance of commercial banks in intermedratd funds is more pronounced in
developing countries where financial markets ardewntieveloped. They are typically the
only major source of finance for investment by thajority of individuals and firms, are,
usually the main depository of economic savingsn@avaet al., 2013). These economic
savings are held as deposit liabilities (held ondtfeof customers) and are mainly invested
as loans and advances, government securities andrpénts with other commercial banks.
It is not surprising therefore, that governmeritsoaer the world, attempt to evolve an
efficient banking system, not only for the promatiaf efficient intermediation, but also for
the protection of depositors, encouragement ofciefit competition, maintenance of
confidence and stability of the system and probectagainst systemic risk (Babalola,
2012). The main protective measures include maames of cash and liquidity reserve

ratios.

2.3 Overview of the Literature

From the literature cited above it is clear thateagive research has been conducted in
developed countries to examine the relationshipvéenh commercial banks’ investment
portfolios and their individual determinants. Siheally, there is a very strong consensus
between theoretical and empirical literature orutaigry control. Prudential guidelines that
guarantee safety and stability of the financiat@etowards supporting efficient resource
allocation, is clearly portrayed. Specifically,liEm (2011) confirmed that commercial
banking by its nature is highly prone to volatilaynd fragility. This could be as result of
factors arising from exogenous shocks or endogempmliey measures and therefore,
amenable to statutory regulations and supervishoun and Turner (2002) and the Basel
Committee on Banking Supervision (1999) concurrgdabguing that banking requires
government intervention through regulatory contiiolorder to restrain the behaviour of

bank management as regards bank performance.
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However, most of the literature cited above haveused on developed countries with
relatively well-developed financial markets andoakeemed to consider each factor in
isolation; more so, on performance or profitabildfy commercial banks rather than on
allocation of assets. In addition, the existingrhture did not give much on effects of
deposit liabilities, inflation and reserve requiemts on investment portfolios, and
especially, government securities and placemeriisis leaves a huge literature gap on

developing countries such as Kenya which this saaiight to fill.
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CHAPTER THREE

METHODOLOGY
3.1 Introduction
This chapter presents the methodology employed xamae the determinants of
commercial bank’s investment portfolios in Kenyath&oretical framework for the study is
first outlined followed by the specification of tieenpirical model. The variables used in the

study are explained, including sources of datachagnostic tests employed on the data.

3.2 Theoretical Framework

Management of investment portfolio, which is atelgg to manage asset portfolio across
various factor exposures in order to promote peréorce of commercial banks, has now
become a great tenet of finance theory (GrahamHargey, 2002). Deciding on how to
allocate deposit liabilities on the basis of infleang factors is not a simple task because the
relative profitability and safety among other oljges depend on the choice of specific
portfolio structure. This creates controversy amdogh academicians and practitioners
when considering investment portfolios to be pudsbg banks. It also explains why it is
not yet clearly established whether or not bankdlyelo consider portfolio effects when
adjusting the structure of their credit portfoliokhe question of whether banks should
adjust their investment portfolios to achieve atimpal combination of expected portfolio

return, liquidity, safety and variance has nothyn answered in the economic literature.

According to Winton (1999), investment portfoliorass sectors and regions based on the
factors that influence portfolios, reduced the deaaof costly financial distress and made it
cheaper for financial institutions to achieve cbddy in their role as screeners and
monitors of borrowers. However, further argumeantesd that financial institutions like any
firms should focus on a single line of businessasoto take the greatest advantage of
management expertise and reduce agency probleragwbhviews do not agree in that the
former one assumed that the level of cost assakiaith portfolio adjustment by financial

institutions is small, while the latter took it significant and focused on specialisation.
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The general consensus from the literature reviemredommercial bank portfolios is tr
the appropriate functional form for analysis iseln. Short (1979) and Bourke (19¢
considered several functional forms and conclutiatithe linear model produc results as
good as any other functional form. In support af,tBalachandheet al. (2008) considere
a linear model in their studies on bank profitapiwhich could be extended to ba
portfolios holdings. Thus, in thitudy as well, a linear model was usedialyz( a pooled
crosssectional time series data to isolate the portfdéterminants of Kenyan commerc
banks. However, it should be noted that some bamkg be enjoying some firm speci
advantages due to corporate image or relatios which may not be easily captured

guantifiable. These wemcounted for by use of dummy variak

In addition, economic booms and recessionary penody also affect portfolio holdings
commercial bank¢Balachandheet al. (2008)). These varyingconomic conditions fror
one year to another may have an impact on the coocmhébank portfolios. Thus
regression parameters may be affected annge over time. An effort wasade to captur
the effect of temporal and cr-sectional differences on gonercial bank portfolios b
including dummy variables in the linear model. Tihgplicit assumption in the model
that the effects of the temporal and c-sectional differences are limited to the interc
term. This is a necessary assumption bece the slopes were to vary as well over ti
and crosssectional units, then according to Pindyck and Rigbd (1991) each separ:
crosssection regression, would involve a distinct modetd pooling would b

inappropriate.

In line with the foregoing dcussion and based on Pindyck and Rubinfeld (198&
general unrestricted model for this study whereititercepts are not restricted to be ec
over time and crossectional units may be statedequation (3.1).
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Where,
Yit = the portfolio measuref banki in yeart

Xkt = kpnindependent variable for bai in yeart
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Dit = the dummy variable to account for cr-sectional differences

Wi  =the dummy variable to account for temporal dédfeze:

N = the total number of commercial banks includethe sample
T = the total number of time peric

k = the total number of independent varia

Eit = the error term

The firm specific dummy variable, ; assumes a value of one foth firm and zerc
otherwise, for the time period t=2 to T. On theestihend, the dummy variable,
assumes a value of one for t-th year and zero otherwise for i=2 to N.is worth noting
that only N4 dummy variables are included to account for «-sectional differences ar
T-1 dummy variables for temporal differences. Thesoaafor this is to avoid the proble
of perfect multicollinearity among the dummy vategh A futher necessary assumpti
for the model is that theys are independently and identically distributed agONc2).
Before applying the ordinary least squares (OLS)rassion techniques, the gene
unrestricted model represented by equation (3.lested for temporal and cresectional

stability.

In the presence of both temporal and c¢-sectional stability, the intercept would be ec
over time and crossectional units and thus the dummy variable; and LCi; would be

irrelevant and hence be removed to yield the fatgwnodel
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The decision whether or not to include the dummyalkées in the portfolio model is bas
on statistical testing which engages the comparaahe error or residual sum of sres
(RSS) of the unrestricted and the restricted mdolglssing the following -test (Doran and
Guise, 1984and Pinyck and Rubinfe,1991):




Where,
RSSr = Residual sum of squares of the restrictedemn
RSSur = Residual sum of squares of the unrestriotade|

M = Number of linear constraints in the restricteddel
N = Sample size
k = Number of parameters in the unrestricted model

The objective of the above test is basically teedatne the joint significance of the omitted
variables in the restricted model. If the omittetiables have no significant effect on the
dependent variable then the error sum of squardkeofestricted model will not be very
different from the error sum of squares of the stireted model. The value of [RSSr-
RSSur] will be small and hence result in a smallakie which would indicate that the

omitted variables are jointly and statisticallyigrgficant.

3.3 Empirical Model

In line with the above modeling, the study assesbedimpact of interest rate, deposit
liabilities, bank regulation (cash and liquiditysesve requirements), bank risk, non-
performing loans and interest rate elasticity, bapécific characteristics (fee income and
bank size) and the macroeconomaid financial variable (inflation) on bank investment
portfolios. This was done by estimating a systensiofultaneous regression equations for
each investment portfolio as specified under th@igoal model. Regulations in form of

guidelines were captured by the error tegg,

Explicitly, the following panel regression equatsonere proposed for the bank panel data.

LOANPORT L = Bo + B1Rri+ B2Da, +BaCrrict Baliryc + BsBRi+ BNPLy + B7Re, + BaBi + BMFi# gir....(3.4)

GOVPORT, G = Bo + B1Rri+ BoDay +PCrri+ Balrric + BsBRi+ BsNPL; + B7Re; + BsBkie + BoMFie+ € ...(3.5)

PLACPORT, Rt = B + B:Rri+ PDay +BaCrii+ BaL ity + BsBRi+ PNPL, + BrRe; + BByt + BoMFi+ & ...(3.6)
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Where,

LOANPORT, L is Loan portfolio ratio of bankin yeart

GOVPORT, G is Government Securities portfolio ratio of bank yeart
PLACPORT, R is Placements portfolio ratio of bank yeart

Bo IS constant term

Rr; is rate of return

Da; is deposit asset ratio

Crry; is cash reserve ratio

Lrri is liquidity reserve ratio

BR; is bank risk

NPL; is Non-Performing Loans

Re; is Interest rate Elasticity

Bki: is a vector of bank specific characteristics,fee.income and bank size
MFi; is macroeconomic and financial variable, i.e. citaflation.

git is the residual.

Ba,.. B are the regressor coefficients that were estimaneldtheir apriori expectations

are as followsp, andfg > 0 whileBy B3, Ba, Bs, Bs, p7andps < O

According to Ahamed (2012), cross-sectional datalsdevith different firms at a given
point in time, and, as such firms may be of différsizes resulting in heteroskedasticity.
Therefore, to check for the heteroskedasticity amcorrelation problems, equations (3.4),
(3.5 and (3.6) were tested. In the presence ofitipes autocorrelation and
heteroskedasticity, the OLS estimation would previdased and incorrect standard errors.
Hausman test was also conducted to decide on whiethise fixed effects (FE) or random
effects (RE).
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3.4 Definition and Measurement of variable:

LOANPORT:This is the yearly sum of assets invested in |lcar advaces expressed as
proportion of the total portfolio

GOVPORT This is the yearly sum of assets investegovernment securitieexpressed as
proportion of the total portfolio

PLACPORT: This is the yearly sum of assets invested in otbanks expressed
proportion of the total portfolio

Total portfolio is the sum of assets invested iank® and advances, government secut
and placementwith other bank:

Return (R):This measures the yield of investment portfoliokl gy the bank with othe
parties. It is measured as ye: interest income minus interest expense dividechsres-
bearing assets. It is normalized by use of int-beaing assets rather than total be
assets. Investment portfolios include loans andaades, government securities

placements with other financial institutic

Interest income - Interest expense

Return (Yearly) = .
¥ Interest bearing assets

Deposit asset ratio (Da)This stands fodepositsexpressed as percentagebank’s total
assets. Deposits areceived by inancial institutions from their clients throughreent
account, saving account anxed account. Deposit liabilitis the main source of fund

the financial institutions.

Cash Reserve ratio (Crr)This is the proportion of commercial bank’'s dafso$eld as
reserves at the CBK.

Liquidity reserve ratio (Lr): This is the proportionfocommercial banksdeposits that
banks must hold in the bank as rese! It remained 20% throghout the perio

The Crr and Lrr are regulatory controls that CBK im@® on commercial banks in th

operations.
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Bank risk (BR)Bank riskequals the standard deviation of the rate of retaribank asse
each year.

Bank risk (Br)

Where i is year 1.6
Br is the mean return each year.
Br; is the bank’s return each year.

Nonjperforming Loans (NPL This was measured by dividing npefforming loans by th

total interest bearing assetsthe bank each year, i.e.

Sum of Non — performing Loans
Interest Bearing Assets

NPL =

Interest rate elasticity (Re)his is the responsiveness of demand for interestifg assel

towards changes in interest rate. T

Bankspecific characteristics (Bk This study usedee income and bank size as k-

specific variables for the fifteen ban-

Fee income (Fy)This refers to income earned from products off to clients by banks. A
well-developed fee income sources will enable bankswel interest margins and her
increasdhe investment portfoliodt wasconsidered as proportion of interest bearing a:

each year.
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Non — interest operating income

Fee Income = - -
interest bearing assets

Bank size (Bs)Bank sizeequals the average of each bank’s assets in nslladrKenya
Shillings each year. Size may be an important detemt of investment portfoli
especially ifthere are increasing returns tole in banking. However, this stu did not

explore issues relating increasing returns

Individual bank assets

E 1{5' E‘i.u" ]_ :I = .
ank Size (Yearly Total banks' assets

Macroeconomic and financial variable (Ml This measured by inflation rate and is
indication of macroeconomic instability which caravk adverse effect on bar
investment. High and unpredictable inflation distothe information content of relati
prices and increase the riskiness of lo-time investment. The impact of inflation depel

on whether it is mild or seyus. In this study, CPl w used as a measure of inflation r:

3.5 Data Collection

The study used secondasatawhich was collected from a sampdé 15 banks’ annual
balarce sheets, income statements, Central Bank anepaits and Banking Survey 20!
The banking Survey is amaual publication cannual financial statement of all banks
Kenya covering a period 10 years, while the CerBahk of Kenya publishes annua
major financial indicata of the sector. The main focus won annual volumes of loai
and advances, government securities placements with other financial institutions

individual banksbetween 2007 and 2012. T providedthe study with a panel data whi
is useful in controllingunobservable individual heterogeneity which woulldeowise leac
to biased and inconsistentiiesator. Panel da also providedich information about cro-

sectional variations and dynarm, avoid problems such as multicollinearity, aggrem:

bias and non-stationariggncounteredn time series data. It wasso useful in identifying

individual and time effects which could r be identified by pure crossectional or time
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series datdn this case, panel data allowed a detailed accooiutiite dynamic developments

of the Kenya banking sector.

3.6 Diagnostic tests

Diagnostic tests are typically used as a meansdi€ating model inadequacy or failure.
For example, in the case of a linear regressioneinwtich is estimated by OLS, a series of
diagnostic tests could be used to indicate whethgrof the assumptions required for OLS
to be the best linear unbiased estimator (BLUE)eappo be violated. These assumptions
include serially uncorrelated and homoscedastior éerm, absence of correlation between
the error term and the regressors and correct fegaimn of the model. Diagnostic tests
play an important role in the model evaluation stafj econometric studies (Otto, 1994).
This study carried out Hausman test to confirm Wweebr not the unique errors (ui) were

correlated with the independent variables.

Breausch-Pagan LM test of heteroscedasticity was @nducted to test if the variance of
the residual term was constant over different \v@lofethe explanatory variables. The LM
test helped to decide between random effects estimand simple OLS estimation. The
null hypothesis in the LM test is that varianceoasrentities is zero. According to Torres-
Reyna (2010), there is no significant differenceoas units and hence, there is no panel

effect.

3.7 Data Analysis

Before embarking on complex data analysis, deseeitatistics of all variables was done
to examine the trends in the data. Hausman testLagdange Multiplier test (Breusch-
Pagan, 1980) were also conducted on the fixed amdom effect models so as decide on
whether to use fixed effect estimation or randofeat$ estimation. This was followed by
maximum likelihood estimation (MLE) to establistettelationship between the dependent
variable and the independent variables. The datlysis was done using STATA

econometric software.
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4.1 Introduction

CHAPTER FOUR

EMPIRICAL FINDINGS

This chapter summarizes the study findings anchésefore organized in two sections:

summary of explanatory variables, presentatioerpretation and discussion of results.

4.2 Descriptive Statistics

4.2.1 Loans and advances

In this section the characteristics of the samgledun the study are analyzed. Investment

in loans and advances reflected the extent to wkhehsample banks mobilized their

deposit liabilities in creating credit to their tmsers. Table 4.1 gives an in-depth

description of the variables, the mean, standavéhtien, minimum and maximum values.

Table 4.1:Descriptive statistics of the loans and advancesaviables

Variable Observation| Mean Std. Dev. Min Max
Code (Bank) 90 8 4.345 1 15
Year 90 2009.5 1.717 2007 2012
Rate of return 90 0.082 0.041 0.018 0.179
Deposit asset ratio 90 0.794 0.065 0.590 0.879
Cash reserve ratio 90 0.051 0.005 0.045 0.060
Liquidity reserve ratio 90 0.200 0.000 0.200 0.200
Bank risk 90 0.014 0.008 0.003 0.038
Non-performing loans ratio 90 0.022 0.024 0.000 40.1
Interest elasticity 90 -2.674 5.553 -39.390 8.280
Fee income ratio 90 0.037 0.028 0.000 0.142
Bank size 90 0.065 0.100 0.009 0.940
Inflation 90 0.113 0.063 0.035 0.239
Loans and advances 90 0.637 0.129 0.231 0.816

Source: Panel results: 2007 - 2012.

As stated in the above, table 4.1, the loan paotfdbans and advances) measurement

indicates that, the Kenyan commercial banks haalvanage positive loan portfolio over the

six years. From the total of 90 observations, tanlportfolio ratio mean was 0.637 with a

minimum of 0.231 and a maximum of 0.816.

This metdrat the highest level of



investment in loans expressed as a proportion taf fortfolio (loan and advances plus
government securities plus placements with othekfawas 0.816 while the lowest was
0.231. Deposit asset ratio ranged between 0.5D&8%P giving an average of 0.794. This
implied that commercial banks depended solely om deposit liabilities from their

customers. Cash reserve requirement ratio had a nadae of 0.051 with the lowest and
highest cash reserve ratio (Crr) being 0.045 afé @espectively. This meant that the
government did not vary this ratio significantlysjdike liquidity reserve ratio which was
held constant, (0.2), throughout the period. Rxgsihis was to allow commercial banks to

operate freely and maximize from credit creation.

The bank risk (Br) which is basically variabilityf bank returns had a mean of 0.014.
Again, from the standard deviation, 0.008, it isaclthat this did not vary much over the
research period. Banks could easily predict thecamae of their investments. Non-
performing loans, which is a proportion of dishoremlloans to the total loans issued to the
customers, had a mean of 0.022 with the lowestthadhighest rates being 0 and 0.14
respectively. This was an indication that thereensyme banks that used Credit Reference
Bureaus (CBR) or hard information efficiently sutat non-performing loans were
reduced to zero over the period. CRB, provide toesli with reliable, relevant and
comprehensive data on the repayment habits anértudebt of their credit applicants.
Under reciprocity agreements, credit bureaus olstata from creditors and other sources,
consolidate and package information into individuggdorts, and distribute it to creditors at
a fee. They provide a number of benefits to thelitve and the applicant including more
access to credit by allowing creditors to differat& good and bad credit risks, reducing the
cost of borrowing to good risks by increasing cotitjpg®, and creating a credit culture as
borrowers become aware that the market rewards sandtions them based on their

repayment history.

Interest rate elasticity fluctuated between -3%88 8.28 giving a mean of -2.67 with a
standard deviation of 5.55. From the positive eagtfigure, it could be deduced that
some banks are capable of adjusting incentivesngisecustomers and retain them even

when interest rates hiked. Fee income ranged leetWeand 0.142 giving an impression

35



that there were some banks that made zero nebhdeene from their non-funded activities.
Fee income could enable a bank charge fair intestes or even embark on an intensive
up-market strategies. Bank size indicated thatdhest and biggest banks had asset ratios
of 0.009 and 0.94 respectively giving a mean 065.0’he banking industry was composed
of small and big banks, the latter having an adag@tof operating in large scale. From the
90 observations, inflation rate ranged between®d®1 0.239. On average, that was 0.113.
Inflations cause speculations and could culminatie & hyper- inflation if it is not checked.
The difference between the lowest and highest déigusuggests that this might have

happened during the period and, possibly tampergudfiwancial institution systems.

4.2.2 Government Securities

Investment in government securities reflected tktere to which the sample banks were
successful in mobilizing their deposit liabilitiea purchasingsecurities to generate
income. Government securities portfolio was estadads a proportion of total portfolio.
Table 4.2 gives a description of the governmenusges’ variables, their mean, standard

deviation, minimum and maximum values.

Table 4.2: Descriptive statistics of the governmergecurities’ variables

Variable Observation Mean Std. Dev. Min Max
Code (Bank) 90 8 4.345 1 15
Year 90 2009.5 1.717 2007 2012
Rate of return 90 0.088 0.033 0.026 0.280
Deposit asset ratio 90 0.794 0.065 0.590 0.879
Cash reserve ratio 90 0.051 0.005 0.045 0.060
Liquidity reserve ratio 90 0.200 0.000 0.200 0.200
Bank risk 90 0.023 0.018 0.004 0.08D
Non-performing loans ratio 90 0.000 0.000 0.000 00.0
Interest rate elasticity 90 -6.038 22.80] -19p 6.7P
Fee income ratio 90 0.094 0.064 0.001 0.382
Bank size 90 0.065 0.100 0.009 0.940
Inflation rate 90 0.113 0.063 0.035 0.239
Government Securities 90 0.283 0.137 0.073 0.664

Source: Panel results: 2007 - 2012.

With the government portfolio ratio, the mean 288 from the 90 observations. Earnings
from government securities were not as much asetirosn loans and advances where risks

were high. Therefore, the proportion of assetsstea in government securities was small.
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The main advantage with government securities a$ tbturns are guaranteed, hence no
non-performing loans. Bank risk was also minimal amounted to 0.023 on average. This
could not affect much the commercial banks’ ratereitirn holding all other variables
constant. Interest rate elasticity fluctuated betwel92 and 5.72 giving an average of -
6.038. Inevitably, less would be invested in sdmsiwhen interest decreases hence a
positive interest rate elasticity of 5.72. None#iss| there are some banks that opted to
invest more even with lower interest rates possibdgause securities are safer. This
resulted in negative interest rate elasticity (J1%2e income ratio, on average was 0.094
with the lowest and the highest being 0.073 anéd@spectively. Fee income ratio was
fee income expressed as a proportion of governmertfolio. Therefore, fee income to
government portfolio is smaller than it is to pla@nt portfolio, but definitely higher than

it is to loan portfolio.

4.2.3 Placements with other banks

Investment in placements with other banks reflethedextent to which the sample banks
lent to other commercial banks. Placements pootfalas estimated as a proportion of
commercial banks’ investment portfolio. Table 4i8eg a description of the placements

with other banks’ variables, the mean, standardatien, minimum and maximum values.

Table 4.3: Descriptive statistics of the placementsith other banks’ variables

Variable Observation Mean Std. Dev. Min Max
Code(Bank) 90 8 4.345 1 15
Year 90 2009.5 1.717 2007 2012
Rate of Return 90 0.048 0.023 -0.813 2.230
Deposit asset ratio 90 0.794 0.065 0.590 0.879
Cash reserve ratio 90 0.051 0.005 0.045 0.060
Liquidity reserve ratio 90 0.200 0.000 0.200 0.200
Bank risk 90 0.145 0.057 0.000 0.798
Interest elasticity 90 -7.533 38.967 -136 13.340
Fee income ratio 90 1.183 3.843 0.00¢ 29.920
Bank size 90 0.065 0.030 0.009 0.940
Inflation 90 0.113 0.063 0.035 0.239
Placements 90 0.080 0.072 0.001 0.29p

Source: Panel results: 2007 - 2012.

With placements portfolio ratio, the lowest and tihighest ratios were 0.001 and 0.292

giving a mean of 0.0804. 0.292 indicated the higles| of proportion of total portfolios
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committed to placements with other financial ingidns over the period. Compared with

loan portfolio ratio, that was relatively small. @Grerage, the rate of return was 0.0486.
From the lowest figure, it can be deduced that sbarks made a negative rate of return
(-0.813), implying that they earned less than wtiety paid to other banks for the

placements. During crisis (specific or macro) sdrmaak may be hit more than others and
end up borrowing and paying more than what theyehaade. Bank risk, on the basis of
return associated with placements varied betweandd0.798. Fee income ratio averaged
to 1.183, meaning that compared with placementsyag about 1.2 times. Fee income

coefficient is therefore, very significant duringerest rate fluctuations.

4.3 Correlation Analysis Results

In table A2, A3, and A4 (see the Appendix Il) therrelation matrix between variables is
presented. The results supported some level otledion between loans and advances,
government securities and placements with othekdaate of return, deposit asset ratio,
cash reserve ratio, liquidity reserve ratio, bargk,rnon-performing loans, interest rate
elasticity, fee income and bank size and rate @ation. Overall, with the correlation
coefficients between the variables in the rangewd.5, indicated that multicollinearity
was not an issue in these estimations as no twablas were highly correlated. Hailer et
al. (2006) supported that multicollinearity problem slibonly be corrected when the

correlation is above 0.8 and 0.9 respectively.

Rate of returns exhibited a sizeable negative f@irom with deposit asset ratio
(-0.330).This implied that the rate of return theds realised as a result of high interest
spreads could have discouraged depositors/ saVien® deposits could also have made
acquired at the expense of rate of returns. Loadksdiso a negative correlation with fee
income (-0.314) and bank risk (-0.435). Increasdem income could discourage banks
from being aggressive in loaning out their fundseesally with fluctuation of interest rates.
Nonetheless, productive loans would make banksratad not embark on non-funded
activities. Bank risk discourages issuance of loahfe loan diversification reduces the
bank risks. Inflation rate was also negatively elated with interest rate elasticity,

(-0.453), possibly because inflation and interedes are macroeconomic variables and

38



would affect each other inversely. Non-performimmgaris (NPL) correlated with loans

negatively (-0.227). High Non-performing loans distage commercial banks from giving

out loans while high volumes of loan based on difieation and hard information reduces
chances of non-performing loans. Rate of returngshenother hand correlated positively
with loans, (0.347), bank risk (0.214) and fee meoratio (0.359). Higher rate of returns
would encourage banks to venture into more martketsgh it leads to higher bank risks.
Well diversified loans with higher banks risks wauh turn lead to high returns. Fee
income ratio may enhance banks to undertake qualitiketing strategies and make good

returns.

4.4 Diagnostic Test Results

Diagnostic tests were based on the fixed and ranefdaect models associated with loans
and advances, government securities and placemwhtsther banks. The F test and Wald
test reported in the output of the fixed and randeffect models respectively indicated

overall goodness-of-fit (Appendix IlIl, IV and V).

4.4.1 Hausman test results on loans and advances

The decision on whether to use fixed or randomcedfenodel in the study was reached
through Hausman test where the null hypothesistheats the preferred model was random
effects versus the alternative the fixed effectse Test was carried to determine whether or
not the unique errors juwvere correlated with the regresssors. The nylbkiyesis was that

there was no correlation between the unique eftprand the regresssors.
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Table 4.4: Hausman Test Results on Loans and adsanc

Variables Coefficients sqrt(diag(V_b-V_B))
Fixed effects| random effects| Difference S:E
(b) (B) (b-B)

Rate of return -0.017 0.650 -0.667 0.260
Deposit asset ratio -0.274 -0.278 0.004 0.088
Cash reserve ratio 1.552 1.358 0.194 0.000
Non-performing loans -0.459 -0.529 0.070 0.030
Interest rate elasticity 0.002 0.001 0.001 0.000
Fee income ratio -2.119 -1.866 -0.253 0.096
Bank size -0.050 -0.022 -0.028 0.012
Rate of inflation 0.239 0.235 0.003 0.000

Test: Ho: difference in coefficients not systeimat
Ha: difference in coefficients is systdim
chi2(8) = (b-B)'[(V_b-V_B)*(-1)j¢B)
= 6.93
Prob>chi2 =  0.544

Source: Panel results, Stata 12

The computed Chi-square value at 8 degrees ofdreaslas 6.93 which is less than the p-value
at 54.4% which is greater than the 5% level of ificgmce. Therefore, DWH test supported that
there was no significant and systematic differemcehe coefficients. That is, there was no
correlation between the unique errorg é&nd the regresssors. Hence, the null hypothesssnot

rejected and random effects estimation was favowagainst fixed effects estimation. The
following LM test was therefore conducted to deomewhether to use OLS or random effects

estimation.
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4.4.2 Breusch-Pagan LM test results on Loans and Adnces

The test was carried out using the Breausch-Padantekt and test null hypothesis Ho was no

heteroscedasticity exist. The results were as stpwtable 4.5.

Table 4.5: LM test results loans and advances

Var Sd = sqgrt(Var)
Loan and advances 0.017 0.129
Error 0.004 0.066
Uncorrected total 0.008 0.087
Test: Var(u)=0 chi2(1) 40.36 Prob > chi2 #.000

Source: Panel results, Stata 12

The Chi-square value at 1 degree of freedom wa364@hich is less than the p-value at
0.000. It therefore meant that the variance ofrtilelom component was not constant at 1%
significant level. There was presence of randoneatst Hence, the null hypothesis was
rejected and random effects estimation was favoagainst OLS estimation which could

otherwise have given inconsistent and biased egimna

4.4.3 Hausman test results on government securities

The decision on whether to use fixed or randomcedfenodel in the study was made
through Hausman test where the null hypothesisthatsthe preferred model was random

effects versus the alternative the fixed effects.
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Table 4.6: Hausman test results government seesiriti

Variables Coefficients sqrt(diag(V_b-V_B))
S.E
(b) (B) (b-B)
Fixed effects | Random effects Difference
Rate of Return -0.583 -0.528 -0.055 0.048
Deposit asset ratip -0.199 0.205 0.007 0.066
Cash reserve ratio 0.882 0.994 -0.112 0.197
Interest elasticity -0.000 -0.001 0.000 0.000
Fee income ratio -0.800 -0.863 0.063 0.053
Bank size 0.050 0.049 0.000 0.014
Inflation -0.178 -0.169 -0.010 0.015

Test: Ho: difference in coefficients not systeimat

Ha: difference in coefficients are sys#tic

chi2(7)

Prob>chi2

(b-B)T(V\b_B)*(-1)](b-B)
= 193
= 0.964

Source: Panel results, Stata 12

The computed Chi-square value at 7 degrees ofdreedlas 1.93 which is less than the p-

value at 96.4% which is greater than the 5% levedignificance. Therefore, DWH test

indicated that there was no significant and systenadfference in the coefficients. That is,

there was no correlation between the unique eftprsnd the regresssors. Hence, the null

hypothesis was not rejected and random effectgnastin was favoured against fixed

effects estimation. The following LM test was tHere conducted to decide on whether to

use OLS or random effects estimation.

4.4.4 Breusch and Pagan LM test results on governmesecurities

The test was done using the Breusch-Pagan LM tesbtilee null hypothesis Ho was no

heteroscedasticity existed. The results were asrsiotable 4.7.
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Table 4.7: LM test results government séies

Var Sd = sqrt(Var)
Government Portfolio 0.019 0.137
Error 0.003 0.055
Uncorrected total 0.012 0.108
Test: Ho: Var(u) =0 chi2(1) £03.00 Prob > chi2 .000

Source: Panel results, Stata 12

The Chi-square value at 1 degree of freedom wa€)@0%hich is less than the p-value at
0.000. It therefore meant that the variance ofrilmelom component was not constant at 1%
significant level. There was presence of randoneatst Hence, the null hypothesis was
rejected in favour of the alternative hypothesian&m effects estimation was therefore
preferred to OLS estimation which could otherwisaséh given inconsistent and biased

estimators.

4.4.5 Hausman test results on placements with othéanks

The decision on whether to use fixed or randomcesfenodel in the study was made
through Hausman test. The test was carried to meterwhether or not the unique errors
(u) were correlated with the regresssors. The nupothesis was that there was no

correlation between the unique errord énd the regresssors.
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Table 4.8: Hausman Test Results on placementsothr banks

Variables Coefficients sqrt(diag(V_b-V_B))
S.E
(b) (B) (b-B)
Fixed effects | random effects| Difference

Rate of Return -0.022 -0.019 -0.003 0.003
Deposit asset ratio 0.124 0.155 -0.031 0.065
Cash reserve ratio 1.455 1.400 0.054 0.169
Interest rate elasticity -0.001 -0.001 -0.000 0.000
Fee income ratio -0.001 -0.001 0.001 0.001
Bank size 0.027 0.011 0.016 0.014
Rate of inflation 0.103 0.104 -0.001 0.014

Test: Ho: difference in coefficients not gyettic

Ha: difference in coefficients is systematic

chi2(7) =  (b-B)[(V_b-8®)"(-1)](b-B)
= 1.71
Prob>chi2 = 0.974
Source: Panel results, Stata 12

The computed Chi-square value at 7 degrees of dreedas 1.71 at p-value of 0.974.

Therefore, DWH test indicated that there was naii@ant and systematic difference in the

coefficients. That is, there was no correlationwasin the unique errors ifuand the

regresssors. Hence, the null hypothesis was netteg] and random effects estimation was

favoured against fixed effects estimation. Thediwihg LM test was therefore conducted

to decide on whether to use OLS or random effexgeession.

Table 4.9 Breusch-Pagan LM test results on placemenwith other banks

Var Sd = sqrt(Var)
Placements 0.005 0.072
Error 0.002 0.043
Uncorrected total 0.003 0.057
Test: Ho: Var(u) =0 Héar(u)# 0
chi2 (1) = 56.66 roB>chi2= 0.000

Source: Panel results, Stata 12
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The Chi-square value at 1 degree of freedom wad656vhich is less than the p-value at
0.000. It therefore meant that the variance ofrimelom component was not constant at 1%
significant level. There was presence of randoract$t Hence, the null hypothesis was not
accepted and random effects estimation was favaagathst OLS estimation which could

otherwise have given inconsistent and biased egima

4.5 Regression test results
4.5.1 Loan Portfolio ratio

As a result of presence of heteroscedasticity, aandeffects maximum likelihood
estimation was applied to the loan portfolio datésethe period 2007 to 2012. Table 4.10

indicates the estimation results for the loan ahdaaces.

Table 4.10: Loan Portfolio ratio random effects Etimation results

Variable Coefficient | Std. Error z p>|Z|
Rate of Return 0.696 0.319 2.18 0.029**
Deposit asset ratio -0.278 0.101 -2.75 0.006**
Cash reserve ratio 1.342 0.509 2.64 0.008**
Bank risk -4.026 2.148 -1.87 0.061*
Non-performing loans ratio -0.533 0.264 -2.02 0043
Interest elasticity 0.001 0.001 1.55 0.121
Fee income ratio -1.844 0.444 -4.15 0.000**4
Bank size -0.020 0.011 -1.82 0.068*
Inflation 0.235 0.107 2.20 0.027**
Constant 0.849 0.185 4.58 0.000***
Log likelihood = 102.632 LR chi2(9) = 33.20 Prob > chi2 =0.000
Likelihood-ratio test of sigma_u=0: chibar2(01) 32.12 Prob>=chibar2 =0.000
Note: *** 1% level of significance

** 50% level of significance

* 10% level of significance

Source: Panel results, Stata 12

The Wald test statistic implies that the coeffitserof the explanatory variables are
significantly different from zero, thus justifyirtgeir inclusion in the model. The Wald test

assumes a chi-square distribution. This is alspaued by the likelihood ratio (LR) test
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statistic which is significant. The log likelihocgtatistic shows the point at which the
sample mean converges to the population meanisthahere the function is maximized. In

this case log likelihood value is 102.632 and coged after 5 iterations.

Deposit asset, cash reserve and fee income ragificients were significant at 1% while
rate of return, non-performing loans and rate dfatron coefficients were significant at

5%. Coefficients of bank risk and bank size wegaificant at 10% level.

Bank risk, fee income and cash reserve ratios evo#fficients of -4.026, -1.844 and 1.342
respectively are the main determinants of loansathdnces. Bank size and interest rate
elasticity did not influence loans and advancestiyeas confirmed by their coefficients of
-0.020 and 0.001 respectively. The negative cdefficassociated with fee income is
consistent with the empirical findings of DeYounglaRoland (2001) which supported that
an increase in fee income would enable banks tot tie@ operational expense more
effectively and hence avoid the temptation of itwvgsin risky areas which can only be
assessed from soft information. Hence there exists$nverse relationship between loan
portfolio and fee income. Chang and Elyasiani (3088pported that diversification
benefits exist for banks that expand into non-ggergenerating activities, which enable
them to become more competitive in investment dpipatres. Incomes earned from those
activities compensate for the cash reserve reqeinésnand boost bank’s investments
portfolios, hence a positive coefficient. Bank striag activities as suported by Boyd and
Prescott (1986) seeks to avoid bank risks and mofoqming loans. There is therefore an
inverse relationship between loan portfolio andkoask.

4.5.2 Government Portfolio ratio

As a result of presence of heteroscedasticity, aandeffects maximum likelihood
estimation was applied to the government portfolito dataset for the period 2007 to
2012.
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Table 4.11: Government portfolio ratio random effddL estimation results

Variable Coefficient Std. Error Z p> [ z]
Rate of Return -0.517 0.211 -2.45 0.014**
Deposit asset ratio -0.207 0.072 -2.88 0.004**¥
Cash reserve ratio 1.016 0.305 3.33 0.000**F
Bank risk -0.815 0.396 -2.06 0.039**
Non-performing loans -0.001 0.000 -2.02 0.043**
Fee income -0.876 0.153 -5.73 0.000***
Bank size 0.049 0.028 1.75 0.080*
Inflation -0.167 0.040 -4.15 0.000***
Constant 0.553 0.148 3.75 0.000***
Log likelihood =115.054 LR chi2(8) 4.97 Prob >chi2 =0.000
Likelihood-ratio test of sigma_u=0: chibar2(01)#4.07 Prob>=chibar2 = 0.000
Note: *** 1% level of significance

** 506 level of significance

* 10% level of significance

Source: Panel results, Stata 12

The Wald test statistic implies that the coeffitserof the explanatory variables are

significantly different from zero, justifying theinclusion in the model. The Wald test

assumes a chi-square distribution. This is alspaued by the likelihood ratio (LR) test

statistic which is significant. The log likelihocgtatistic shows the point at which the

sample mean converges to the population meanidrcéise log likelihood value is 115.054

and converged after 4 iterations.

The deposit asset ratio, cash reserve ratio, feeme ratio and inflation rate had
coefficients of -0.207, 1.016, -0.876 and -0.165pestively and were all significant at 1%

level, while, rate of return, bank risk and nonfpeming loans influenced the government

securities through their coefficients at 5% sigrafit level. Cerasi and Daltung (2000)

supported existence of diseconomies of scale fgeldanks due to possible bureaucratic

bottlenecks and managerial inefficiencies. Thisliegthat as banks grow and deposit asset

ratio increase, less is invested. Cash resern wdiich acts like an implicit tax and reduces

bank’s investing capacity as was supported by F&885). However, in this case the

outcome was different and banks invest more witiheiase in cash reserve ratio. Chang and

Elyasiani (2008) supported that diversification &f#s exist for banks that expand into
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non-funded activities, which enable them to becomere competitive in investment
opportunities. Incomes earned from those activitesnpensate for the cash reserve

requirements and boost bank’s investments por#olio

4.5.3 Placements Portfolio ratio

As a result of presence of heteroscedasticity, aandeffects maximum likelihood

estimation was also applied to the placements @mrtfiataset for the period 2007 to 2012.

Table 4.12: Placements portfolio ratio random d¢ffedML estimation results

Variable Coefficient Std. Error Z p>|Z|
Rate of Return -0.019 0.009 -2.02 0.043**
Deposit asset ratio 0.163 0.072 2.27 0.023**
Cash reserve ratio 1.384 0.424 3.27 0.000***
Bank risk -0.053 0.022 -2.37 0.018**
Interest rate elasticity -0.001 0.000 -4.30 0.000**
Fee income ratio -0.002 0.001 -2.70 0.007***
Bank size 0.007 0.004 1. 56 0.118
Rate of inflation 0.104 0.041 2.56 0.010***
Constant -0.125 0.053 -2.36 0.018**
Log likelihood = 143.87553 LR chi2(8) 33.83 Prob > chi2 = 0.000
Likelihood-ratio test of sigma_u=0: chibar2(01)37.99 Prob>=chibar2 = 0.000
Note: *** 1% level of significance

** 5% level of significance

* 10% level of significance

Source: Panel results, Stata 12

The likelihood ratio statistic confirms that theefficients of the explanatory variables are
significantly different from zero and therefore tjlies their inclusion in the model. It is
reflected as 37.99 at p-value 0.000. The log Iiadid statistic show the point at which the

sample mean converges to the population meanidrcdise it converged after 4 iterations.

Cash reserve ratio, deposit asset ratio and raiaflation are the main determinants of
placements with other banks with coefficients &84, 0.163 and 0.104 respectively at 1%
and 5% significance level. Interest rate elastieid fee income ratio had the least and
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negative impact on the placements as exhibited dsfficients of -0.001 and -0.002
respectively at 1% significance level. This postirelationship between placements and
rate of inflation could also be influenced by tlaetfthat interest rates on deposits usually
decrease at a faster rate than those on loanieaa# the inflation may not be negatively
consequential as was confirmed by Molyneux and ftoor (1992). Constantinos and
Sofoklis (2009) supported that inflation rate iscaalyst for investment decisions and
profitability in the macroeconomic environment. $hieads to a positive relationship
between placements and rate of inflation.

4.6 Determinants of commercial banks’ investment ptfolios

The size of the coefficient of each of the indepamidrariable gives the size of the effect
that variable is having on the dependent varialbdané and advances, government
securities or placements with other banks). The sighe coefficient (positive or negative)
gives the direction of the effect. The coefficiéells how much the dependent variable is
expected to increase or decrease when that independriable increases or decreases by

one holding all other variables constant.

4.6.1 Rate of return

Under loans and advances portfolio, returns exdibé positive significant relationship as
expected. An increase in the rate of return by oni would lead to about 0.696 unit

increase in loan and advances holding all otherabbas constant. Commercial banks
would be motivated to lend more to maximize the®rall returns and be able to meet their
deposit interest rates and other operational exgseriselicia (2011) stressed that banks

must make returns from their investments so asdetrmeir deposit interest liabilities.

With government securities, the sign of the coeffit is negative contrary to the

expectation. An increase in the rate of return hg anit would cause the investment in
government securities to decrease by 0.517. Loadggavernment securities are alternate
investment options and with a parallel increastherate of returns, banks would prefer to

create more loans than invest in government seéesirithere would a trade-off based on
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the risk-return principle. This is line with Ndagi(2011) findings, that, commercial banks’
volume of loans and volume of government securitiagd trade off each other given that

yields and risks associated with them are varied.

However, in placements with other banks, the rdteeturn had a negative coefficient
meaning that for every one unit increase in the ddtreturn, banks would be expected to
lower their placements by 0.019 units holding #iles variable constant. Placements with
other banks are an alternate investment optiondand and advances and banks would opt
to go loans and advances that are likely to eaemtmore returns. The principle behind
this argument is that, if there is an increasderate of return associated with placements,
there will always be a simultaneous increase inrdéte of return associated with loans and
advances. Commercial banks would prefer to investans and advances which are more
lucrative. However, for banks that are risk avedacements would continue to count as

the risk involved is minimal. Hence, a very lowealf return coefficient of 0.019.

4.6.2 Deposit asset ratio

The inverse relationship between deposit asset aziil loans and advances, implies that if
deposit asset ratio increases by one unit, loadsdwances ratio would fall down by 0.278
units holding all other variables constant. Thiggasts that as banks become larger and
accumulate more deposits, there is a tendencysefcdnomies of scale coming into play
and less will be invested. This is consistent witior empirical evidence which suggested
that there are diseconomies of scale for large $dok to possible bureaucratic bottlenecks
and managerial inefficiencies. This could mean thatall banks may enjoy some

managerial economies of scale (Cerasi and Dal@G1@)).

A similar observation was made from government sges empirical results. An increase
in deposit asset ratio by one unit would reduceeguwment securities by 0.207 units. This
inverse relationship between deposit asset rattb gmvernment securities suggested that
larger banks tend to invest a relatively small prtipn of their assets in government

securities. This is an indication that the Kenyammmercial banking industry is
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inconsistent with the Market-Power hypothesis, Whstated that as relative size of a firm

expands, its market power increases.

However, with placements with other banks, an iaseein deposit ratio by one unit would
be expected to increase placements by 0.163 ubisimercial banks placed more with

each other with increase in deposits.

4.6.3 Cash reserve ratios

Cash reserve ratio acts like an implicit tax anduces bank’s investing capacity as was
postulated by Fama (1985). However, in this cageoiltcome was different. For all the

three investment portfolios, the coefficients bpositive signs. For instance, an increase in
cash reserve ratio by one unit, loans portfolio Mdacrease by 1.342 while government
securities would be expected to increase by 1.@l&cements would rise up by 1.384
holding all other factors constant. With governmeagulations, commercial banks tend to
focus on non-funded activities which earn them mes to meet their operational expenses
as well as investment purposes. Chang and Elya&l@0B) confirmed that diversification

benefits exist for banks that expand into non-ggergenerating activities, which enable
them to become more competitive in investment apipdties. Incomes earned from those
activities compensate for the cash reserve reqeinésnand boost bank’s investments

portfolios.

4.6.4 Bank risk

Bank risk had an inverse relationship with loantfodio. It had a negative coefficient of
4.026 which meant that for every one unit increasieank risk, loans and advance would
decrease 4.026 times holding all other variablesiamt. It is clear that commercial banks
in Kenya are highly sensitive and implement riskrae strategies through systematic
controls and monitoring of bank risk. Bank scregrawtivities as confirmed by Boyd and

Prescott (1986) seeks to avoid bank risks and mofoqming loans.
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Under government securities, one unit change itk logk discourage investments by 0.815
holding all other factors constant. Bank risk, whia this study refers to variability of
returns, is a vital element to consider just deams and advances. Banks are very sensitive
to changes in returns possibly due to the fact tiiney are cushioned by fee income from
non-funded sources. This is in line with Stiroh 2P findings that noted that there is a

greater reliance on non-interest income due higik bigks.

With placements portfolio, the bank risk is nothiiginfluential. The empirical analysis
indicated that placements would decrease by o@y3). for every one unit of risk. That is,
the variability of placements associated with besk is very minimal. A bank that is risk
averse would prefer to invest in placements witileobbanks where the returns are likely
to remain constant. This is consistent Bergéral. 2001 empirical findings which

confirmed that banks do not face any significasit wwhen they invest in each other.

4.6.5 Non-performing loans

From the empirical findings it was evident thatiacrease in non-performing loans (NPL)
by one unit reduces loans by 0.533. The non-peifgyioans are normally associated with
loans and advances though the effects may spilt ¢@egovernment securities and
placements with other banks given that they areeskefrom the same base. It could also be
argued that NPL reduces the pace of credit creasowell as the image of bank. It could
also lead into insolvency and collapse of banksvas experienced in the early 1990s. In
connection with NPL, the Credit Reference BureaRBE was launched in 2009 by the
government with an aim of providing information areditworthy of prospective
borrowers. This was intended to alleviate NPL amublems associated with it. Petersen
and Rajan (2001), in their findings, emphasizedinim@ortance of assessing loan applicants

from hard information point of view.

In government securities, the coefficient (-0.06fLhon-performing loans, means that NPL
does not have any major impact on government dexirAn increase in NPL by one unit
could only reduce government securities investrbgr2.001. However, it is also clear that

though NPL emanates from loans and advances it Haes some negative spill-over

52



effects on government securities. In general, itldde argued that the amount received

back by banks in form of repayments determine &rrthvestments.

4.6.6 Interest rate elasticity

Interest rate elasticity exhibited a positive relaship with loan and advances at 10%
significant level. A positive unit change in intstgate would cause loans to increase by
0.001. Ordinarily, loans and advances would belfgigbnsitive to changes in interest rates.
However, commercial banks counteract this throudfieréntiation of their loan products,
thus, nullifying any possible negative effects oferest rate elasticity. In addition, with
increase in economic growth, demand for loans awvdraces, would remain high even with

increase in interest rates.

Interest rate elasticity bore a negative relatignshith placements. Banks would be
sensitive to changes in interest rate elasticitthag stand to lose their income. Coefficient
of interest rate elasticity, though, not high metiatt banks would lower their placement
with other banks by 0.001 for every one unit ineeean interest rate. This depicts
commercial banks in Kenya as risk-averse and waatlter stick to placements where risks

are low

4.6.7 Fee income and bank size

Fee income coefficient revealed a negative impadban and advances at 1% significance
level. Loans and advances would be reduced by 1f§4é income increases by one unit.
This implies that commercial banks have graduahifted from traditional saving and
lending practice to modern service based finanadivity. They are, in fact, trying to
escape from interest rates fluctuations and lodaudterisk. This is consistent with the
empirical findings of DeYoung and Roland (2001) wdiso confirmed that an increase in
fee income would enable banks to meet their opmratiexpense more effectively and
hence avoid the temptation of investing in riskgaa which can only be assessed from soft

information.
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Investments in government securities would be reduxy 0.876 if fee income increases by
one unit holding all other factors constant. Besideabling commercial banks to meet their
operational expenses more effectively, fee incomeaprce screening of loans applicants

and ameliorate bad outcomes as was supported by 8wy Prescott (1986).

In addition, an increase in fee income discouragadks from placing their deposit
liabilities with other financial institutions, paby/, due to low returns expected. The
coefficient of fee income, -0.002, also indicateattplacements with other banks are not
heavily affected by changes in fee income. Thidus to the fact that risks associated with
placements are minimal. In general, it can be aated that commercial banks were likely
to invest their funds selectively given that theyog fee incomes which could definitely

cushion them from insolvency.

Bank size which bore a positive though low coediinti implied that size was a determinant
to both government securities and placements. iShatvestment in government securities
and placements would rise up by 0.049 and 0.0Qaentiwely with an increase in bank size
by one unit. Economies of scale apply in both itwmests unlike in loans and advances
which decrease by 0.020 with one unit increaseamkisize. It can be deduced that banks
would be prefer to deal with larger institutionshexr than individuals whose demands are
risky and cumbersome to process. This is in lind Werasi and Daltung (2000) empirical
findings that confirmed that as banks become bighey would prefer to lend to larger
firms (banks) because fewer loans are to be predes®sides availability of hard

information.

4.6.8 Rate of inflation

The rate of inflation had a positive effect on Isamd advances and placements with other
banks. An increase in inflation by one unit wouldrease loans and placements by 0.235
and 0.104 respectively. This is contrary to theeetgtion. However, it could be ascribed to
the ability of management to anticipate and forebatsire inflation, which in turn implies
an appropriate adjustment of interest rates to ta@rand even increase their loans and

advances to customers. This positive relationshtpréen loans and inflation could also be
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influenced by the fact that interest rates on dipasually decrease at a faster rate than
those on loans, and hence the inflation may notnéegatively consequential as was

confirmed by Molyneux and Thornton (1992).

Investment in the government securities would desweby 0.167 with an increase in
inflation rate by one unit. This could be as a lesi the rigidity associated with

governments in responding to changes in econonmiablas and hence banks would stand
to gain low real returns during inflation. Constans and Sofoklis (2009) supported that
inflation rate is a catalyst for investment deaisiaand profitability in the macroeconomic

environment.
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CHAPTER FIVE
SUMMARY, CONCLUSIONS AND IMPLICATIONS

5.1 Introduction

This chapter presents a summary of findings, canmhs, recommendations and areas of
further research.

5.2 Summary of the Study

The determinants of commercial banks’ investmemtfpito are paramount and cannot be
overlooked in investment decisions. This study sugal that there is a relationship
between commercial banks’ investment portfolios eate of return, deposits asset ratio,
cash reserve requirement, interest rate elasticagk risk, rate of inflation, bank size and
fee income ratio. The coefficients of these vagablvere estimated using maximum
likelihood estimation (MLE) method.

According to the results rate of return, cash reseequirement and rate of inflation
exhibited positive coefficients while deposit agseio, bank risk and non-performing loans
revealed negative coefficients with the dependaniable loan portfolio ratio. Fee income
had a high negative impact on loan portfolio at digmificant level. This implied that the
commercial banks are gradually transforming awaynfrtraditional saving and lending
practice to modern service based financial activityey are trying to escape from interest
rates fluctuations and loan default risk. The otharables, bank size and interest elasticity
did not exhibit statistically significant coefficie with loan portfolio. For bank size, the
inverse relationship between bank size and loatfgior suggested that larger banks tend
to invest a relatively small proportion of theirsats with individual clients. This indicated
that commercial banking industry in Kenya is indetent with the market-power
hypothesis, which states that as relative size fohaexpands, its market power increases.
This is probably due to the existence of bureaickatttienecks systems and managerial

inefficiencies to manage their assets.
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With regard to government securities, bank risk aate of inflation exhibited the
anticipated negative relationship while rate otures, deposit asset ratio and fee income
ratio behaved uniquely and indicated a negativeetaiion. Bank size had a low positive
relationship. The coefficient of non-performingto@tio was statistically insignificant.

For placements with other banks, bank risk porulagenegative relationship as expected.
Rate of return exhibited a negative relationshiptiary to the expectation. Deposit asset
ratio and cash reserve requirement had positiviceats. The coefficients of interest rate
elasticity, fee income ratio and bank size variabkso indicated some statistical

significance on placements.

5.3 Conclusions

Based on the study findings, the coefficients sugoothat there is a relationship between
commercial banks’ investment portfolios and theedeinants. Commercial banks’
investment portfolios are heavily dependent on cashrve ratio. In addition, bank risk, fee
income ratios and rate of return have a major efbecloans and government securities.
Deposit asset ratio has a negative relationship le#&n and government portfolios unlike
with placements. That is, an increase in depositastio leads to a decrease in loan and

government portfolio while it increases the placetaavith other banks.

5.4 Policy Implications

Commercial banks need to consult with the governmdrenever a policy regarding cash
reserve requirement is made. This is because @sdrve requirement which acts like
implicit tax plays a very important role in detemmg the commercial banks’ investment
portfolios. The ratio should therefore be estdigls on the basis of government and

banking industry expectation perspectives.

Commercial banks in Kenya, should aim at formutatamd implementing strategies that
are likely to enhance rate of returns from thewtestment portfolios. They could do this by

stepping up their effort in educating their clidatabout the loan products and how they
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can in turn invest. This would make loans moreaative and competitive thus widening
the interest spreads and a higher rate of retuomwener, changes in interest rate should be
done on the basis of interest rate elasticity thofugm the empirical results, interest rate
elasticity does not play a major role in determgninvestment portfolios. They should also
negotiate with the government towards making itsusdes more competitive, possibly,

through by paying higher interest rates.

Large commercial banks should improve their managefficiency and the bureaucratic
bottlenecks system to reduce diseconomies of sufadssociated with large volumes of
deposit and bank size. This would be necessitayetthdn fact that both deposit asset ratio
and bank size have negative effects instead of ekgected positive relationships.
Improvement in this would also benefit placemenitth wther banks, which in fact, is the

only portfolio that relates positively with depoagset ratio.

5.5 Limitations and areas for further research

The researcher did not include some variablesemibdel such as exchange rate, balance
of payments, quality of management and politicab#ity that may affect commercial

banks’ investment portfolios. The time period afdst was relatively short.
Further studies can be done to establish the effgicthe above mentioned variables on

commercial banks’ portfolios. A study could alsodme on the effects of global economic

crisis such as euro and mortgage crisis on invedtpwtfolios in Kenya.
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Table Al: List of Commercial Banks used in the Samlp

APPENDIX |

Bank 2007
Assets (Kshs bn)
Barclays Bank of Kenya 136,540
Kenya Commercial Bank 96,532
Standard Chartered 92, 743
Cooperative Bank of Kenya 58,712
CFC Stanbic Bank 55,534
National Bank of Kenya 42,142
Commercial Bank Africa 36,217
Citibank of Kenya 36,147
Equity Bank 29,888
National Industrial Credit Bank 27,583
Investment & Mortgage Bank 24,494
Diamond Trust Bank 24,484
Baroda Bank of Kenya 13,253
Imperial Bank 11,039
Prime Bank 10,773

Source: Bankelele, Nairobi writer on Banking, FioanTechnology and Investments.

Note: The sample selection was based on the Keagk &asset rankings in 2007 and the
fifteen biggest banks formed the sample. Duringsthiesequent years it was observed that
changed positions.
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Table A2: Correlation matrix between variables (Loax and advances)

APPENDIX I

Loan Rate of | Deposit | Cash Bank Non- Interest Fee Bank Rate of
and return asset | reserve risk performi | elasticity | income size inflation
advance ratio ratio ng loans
s
Loan and| 1.000
advances
Rate of return 0.347 1.000
Deposit asset -0.158 -0.330 1.000
ratio
Cash reserve -0.040 -0.017 0.011 1.000
ratio
Bank risk -0.435 0.214 -0.317 0.00¢ 1.00p
Non-performing | -0.227 0.050 0.161 0.034 0.137 1.00p
loans
Interest elasticity 0.020 0.129 0.026 -0.132 0.046 -.137 1.000
Fee income -0.314 0.359 -0.183 0.17p 0.322 0.360 059.| 1.000
Bank size 0.047 0.161 -0.096 -0.116 0.038 0.063 01D.| 0.142 1.000
Rate of inflation 0.033 -0.059 -0.007 -0.051 -0.000 0.207 -0.453 0.052 -0.022 1.00(

Source: Panel results: 2007 - 2012.
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Table A3: Correlation matrix between variables (Goernment Securities)

Government| Rate of | Deposit Cash | Bankrisk| Interest Fee Bank Rate of
Securities return asset reserve elasticity | income size Inflation
ratio ratio
Government 1.000
securitie
Rate of return -0.142 1.000
Deposit asset -0.024 0.165 1.000
ratia
Cash reservg  -0.005 -0.045 0.011 1.000
ratia
Bank risk -0.147 0.098 -0.120 0.000 1.000
Interest elasticity -0.270 0.144 0.031 -0.048 0.070 1.000
Fee income -0.603 0.119 -0.166 0.120 0.067 0.098 0001.
Bank size 0.044 -0.060 -0.097 -0.115% -0.132 0.034 .05D 1.000
Rate of inflation -0.127 -0.027 -0.003 -0.051 0.00p 0.090 0.105 -0.022 1.000
Source: Panel resultss: 2007 - 2012.
Table A4: Correlation matrix between variables (Pl@ements with other banks)
Placeme| Rate of | Deposit Cash Bank Interest Fee Bank Rate of
nts return asset reserve risk elasticity | income size inflation
ratio ratio
Placements 1.000
Rate of return -0.108 1.000
Deposit asset 0.336 -0.136 1.000
ratio
Cash reserve 0.079 0.184 0.011 1.000
ratio
Bank risk -0.269 0.378 -0.375 0.000Q 1.000
Interest elasticity -0.295 -0.020 -0.134 -0.029 0ew 1.000
Fee income -0.281 0.078 -0.159 0.029 0.120 0.043 1.000
Bank size -0.168 0.054 -0.096 -0.115 0.298 -0.081 .08D 1.000
Rate of inflation 0.184 0.007 -0.007 -0.051 0.00p 0.311 -0.052 -0.022 1.000

Source: Panel results: 2007 - 2012.
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APPENDIX III

Table A5: Loans and advances Random effects Glida&sbn results

Variable Coeff. Std. Err z p>|Z

Rate of Return 0.650 0.320 2.030 0.042*t
Deposit asset ratio -0.278 0.111 -2.500 0.012%*
Cash reserve ratio 1.358 0.549 2.480 0.0137*
Bank risk -3.936 1.877 -2.100 0.036**
Non-performing loans ratio -0.529 0.265 -1.990 004
Interest elasticity 0.001 0.001 2.260 0.024*¥
Fee income ratio -1.866 0.454 -4.110 0.000*#*
Bank size -0.022 0.009 -1.700 0.089*
Inflation 0.235 0.108 2.530 0.011**
Constant 0.851 0.197 4.330 0.000**F
Random effects u_i ~ Gaussian lovehi2(9) = 35.660

corr(u_i, X) = 0 (assumed) rolP> chi2 = 0.000

*k] 0l

**50/

*10% significant level

Source: Panel results, Stata 12
Liquidity was dropped because it was invariant diree.

The chi2(9) = 35.66 was less than p-value at OvAldi@h is lower than the significant level
of 1%. Hence, the covariates were jointly significat 1%.
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Table A6: Loans and advances fixed effects (withindstimation results

Variable Coeff. Std. Err t p>[t|
Rate of Return -0.017 0.010 -1.810 0.074*
Deposit asset ratio -0.274 0.221 -1.24( 0.220
Cash reserve ratio 1.552 0.442 3.510 0.000**
Non-performing loans ratio -0.459 0.248 -1.85C 8106
Interest elasticity 0.002 0.002 1.260 0.211
Fee income ratio -2.119 0.467 -4.540 0.000**4
Bank size -0.050 0.029 -1.710 0.094*
Inflation 0.239 0.132 1.810 0.074*
-const 0.848 0.200 4.230 0.000***
F test that all u_i=0: F(&4)= 7.81 Prob > F =0.000

***1%
*10% significant level

Source: Panel results, Stata 12

F(14,67) = 7.81 which is less than the p-valu6.@00. Therefore, thelo: ui = 0 was not

rejected at 1% significant level. The independemtiables had impact on the loans and

advances.
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APPENDIX IV

Table A7: Government securities Random effects GL&stimation Results

Government Securities |  Coefficient Std. Err z p> z|
Return -0.528 0.218 -2.42 0.015**
Deposit asset ratio -0.205 0.073 -2.81 0.005***
Cash reserve ratio 0.994 0.304 3.26 0.000***
Bank risk -0.817 0.256 -3.20 0.000***
Interest elasticity -0.001 0.000 -1.91 0.056*
Fee income ratio -0.863 0.157 -5.48 0.000***
Bank size 0.049 0.026 1.91 0.056*
Inflation -0.169 0.041 -4.16 0.000***
Constant 0.553 0.156 3.55 0.000***
Random effects u_i ~ Gaussian ald/¢hi2(8) = 69.25
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000

x4k 04

**5% significant level

*10%

Source: Panel results, Stata 12

The chi2(8) = 69.25 was less than p-value at Ov@d®@h is lower than the significant level
of 1%. Hence, the covariates were jointly significat 1%.
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Table A8: Government securities Fixed effects (witin) Estimation Results

Variable Coeff. Std. Err T p>|t]
Rate of Return -0.583 0.223 -2.61 0.011**
Deposit asset ratio -0.199 0.107 -1.85 0.068*
Cash reserve ratio 0.882 0.487 1.81 0.075*
Interest elasticity -0.000*** 0.000 -1.70 0.094*
Fee income ratio -0.800 0.166 -4.82 0.000**4
Bank size 0.050 0.040 1.26 0.211
Inflation -0.178 0.096 -1.85 0.068**
Constant 0.535 0.156 3.42 0.001***

F test that all u_i=0:

***l%
**5%
*10%

F(14, 68) 27.01

Prob > F = 0.000

Source: Panel results, Stata 12

At F(14,68) = 17.01, p-value is greater at 0.000cWlis less than the significance level of

1% and therefore we should not rejétd: ui = O at level of significance 1%. There is
strong evidence that the independent variablefoardy and statistically significant.
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APPENDIX V

Table A9: Placements Random effects GLS estimatidrResults

Variable Coefficient Std. Err z p>|Z|
Rate of Return -0.019 0.009 -2.99 0.003***
Deposit assetratip  0.155 0.074 2.10 0.035**
Cash reserve ratio 1.400 0.425 3.29 0.000**%
Bank risk -0.054 0.024 -2.29 0.022**
Interest Elasticity -0.001 0.000 -4.21 0.000***
Fee income ratio -0.001 0.000 -9.57 0.000***
Bank size 0.011 0.005 2.06 0.039**
Inflation 0.104 0.046 2.25 0.024**
-const -0.120 0.053 -2.26 0.024**
Random effects u_i ~ Gaussian lovehi2(8) = 38.21
corr(u_i, X) = 0 (assumed) olPr chi2 = 0.000
w4k 0/

**5% significant level.

Source: Panel results, Stata 12

The chi2(9) = 38.21 was less than p-value at Ov@d@@h is lower than the significant level
of 1%. Hence, the covariates were jointly significat 1%.
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Table A10: Placements Fixed effects (within) Estintéon Results

Variable Coefficient|  Std. Err T p> | t|
Rate of Return -0.022 0.016 -1.42 0.160
Deposit asset ratio 0.124 0.069 1.81 0.074*
Cash reserve ratio 1.455 0.968 1.50 0.138
Interest elasticity -0.001 0.000 -4.24 0.000***
Fee income ratio -0.001 0.000 -4.82 0.000***
Bank size ratio 0.027 0.019 1.42 0.160
Inflation 0.103 0.077 1.33 0.190
-const -0.108 0.041 -2.61 0.011***
F test that all u_i=0: F(14, 68)7-99 Prob > F =0.000

*4%] 0/

*10% significant level

Source: Panel results, Stata 12

F(14,68) = 7.99 and p-value is greater at 0.00&kvrs less than the significant level of 1%
and therefore we should not rejétd: ui = 0 at level of significance 1%. There is sgo
evidence that independent variables are jointlystatistically significant.
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