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ABSTRACT
Low stable inflation is virtually the main policyoective for most of the Central Banks around
the world pursued in the context deregulated isterate regime, globalization and rapid
adoption of modern information and communicatiochtelogies. As a result, the interest rate
channel of monetary transmission mechanism haacttt much more attention than ever

before.

This study deals with the interest rate pass-thmoudnich is defined as the degree and the speed
of adjustment of retail bank rates to monetary gylnterest rate, in all Kenyan banks (large,
medium and small banks). The effectiveness of @sterate channel in economy is quantified by
analysing the pass-through of policy interest i@ianges to retail banking rate and loan and
deposit volumes. Short term money market rate kas lised as a proxy for the policy rate and
various deposit and loan rates of different maesitogether with volumes have been used for
analysis. Unit root, autoregressive distributedrfaggel and error correction modelling is applied
on the monthly data set (2003-2014) to find thertshon and long-run relationship between the

interest rates.

Results indicate that small banks have the moste¥ke interest rate transmission mechanism,
followed by medium then large banks. The low lesfeihterest rate pass-through for large banks
can be attributed to the high banking sector coitipetand high switching costs. The mean
adjustment lags indicate that, changes in polidgrest rate are not fully and frictionlessly
transmitted to retail bank interest rates. Thesalte suggest the importance of adopting forward
looking approaches by the Central Bank in orderppropriately integrate the estimated lag

period required for policy actions to affect thgeatives of the Bank.
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CHAPTER ONE
INTRODUCTION
1.1 Background of the Study

There is a consensus in economic literature thahe long-run, changes in money supply bring
about commensurate changes in the price leveldohanges in employment, output and wealth
creation in general; in the short-run to medium;-raghanges in money supply bring about
changes in price levels, employment and outpututimoavailability of funds for consumption

and investment; and that monetary policy has sabatdong and variable lags.

In the short to medium-term, wealth creation, amdnepoverty alleviation can be linked to
developments of monetary conditions and policieanneconomy. In the long-term, however,
growth and economic development would depend orgtbesth in total factors of production

and their productivity. Monetary expansion or caation can in that long-run only cause either

inflation or deflation.

The consensus on the role of money supply in anaog has brought about the emergence of t
inflation control as one of, if not the primary neary policy objectives for most Central Banks
around the world. The other objective is the stgbdf economic growth around its long-term
potential. Thus virtually all countries are committto the fight against inflation. Since the early
1990s an increasing number of countries have adopfktion targeting as the best practice in
monetary policy framework and the interest rate noleh of the monetary transmission
mechanism has attracted a great deal of atter@iountries committed to fight inflation through
monetary targeting are forced to reform their frammeks to those which are suitable for
discretionary monetary policy management (Kaskeadd Brownbridge, 2011). Whatever
monetary policy framework is adopted, the challengmains that of identifying the precise

monetary policy transmission mechanism and chanmdisch link monetary policy to
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performance in employment and output in the shorthedium-term and inflation control in the

long-term.

Understanding the interest rate channel of the maoygolicy transmission mechanism is very
important. Interest rate pass-through (IRPT) id pathe interest rate channel of the monetary
policy transmission mechanism(MPTM).It refers te tiegree and magnitude of the adjustment
of policy or money market rates transmitted inti@itdbank rates,(De Bondt, 2005). Interest rate,
broadly speaking, is the price paid for borrowecheo It is easier to understand why this is the
case for a loan (Mishkin, 2004). It, however, regsia little stretch of imagination to see interest
paid on deposits as a loan from depositors to &.bahe market for the banking product
determines the interest rate (a price on any obtre&k deposit or loan product). The degree of
interest rate pass-through is the extent to whidnges in the money market interest rates are
passed through to reflect the commercial bank natése long run. Speed of pass through is the
length of time it takes for full adjustments to occFactors that affect both the speed and degree
of adjustment include inflation, interest rate \ibity, competition, financial structure, default

risk.

1.1.1 Banking, Money and Credit

A sound and vibrant financial sector, of which banking sector is the most active player, plays
an important role in economic growth and developmd&moreover, the sector provides a
framework for implementing effective monetary pglianks mobilize and allocate financial
resources; transform and distribute risks and riesy invest financial savings; effect
payments; and effectively serve as the most impbortpart of the monetary policy

implementation infrastructure.



There are two types of banking systems. One isnket based banking system where there is
a broad spectrum of financial institutions incluglinommercial banks, cooperative societies,
capital and money markets. In this system, bankd te be less involved in the financing of
enterprises and households. A good example of &atibased financial system is the USA. In
such a system, investors are very sensitive taastaates and monetary policy transmission

operates strongly through the interest rate channel

The other type of financial system is the bank-tbasee in which though comprising the same
institutions as the market-based one, commerciakd@ominate the financing of businesses.
Examples of countries with such financial systemsdeveloped countries are Japan, the
European Union countries, emerging markets cowmnsiech as Brazil and South Africa, and
frontier countries like Kenya. It is noteworthy Bethat the financial and capital markets in
frontier countries are less developed and thusetetit interest rate channel of monetary policy
transmission less effective. Even then, Kenya amdtnof the countries, have since the late
1980s and early 1990s, been subjecting their ecmsoto financial sector reforms which are
bound to have increased the effectiveness of therest rate channel of monetary policy

transmission.

1.1.2 Kenya’'s Banking Structure and Recent Developemts

In investigating the interest rate pass-througingishe Kenyan banking sector as a case study,
understanding how bank market structure influetthesbehaviour of interest rates is important.
Bank market structure refers to the different cbimastics including: the number and
distribution of bank income earning activities, [jies of individual banks and the
characteristics of the market itself. Studies galhershow that the bank market structure,

typified by bank market concentration, affects bamtlerest rate spreads — the wedge between



interest rates paid on deposits and interest citagged on lending: the higher the bank market

concentration, the wider the interest rates sp(Eeeixas and Rochet, 2008).

Recently, the Kenyan banking sector has experiersmdral developments. Besides the
increased scope of competition provided by reforeasares particularly deregulation of interest
rates in July 1991 and exchange rates in Octob@4 1i8ere have been other new initiatives in
line with Vision 2030 (GoK, 2007). These developisetiend to focus on achieving an efficient
and stable banking sector. An increasing numbd&nahcial institutions have adopted advanced
information and communication technology techniqud®re banks have rolled out agency
banking networks and deposit taking microfinancstiintions (DTMs) have operationalized

third party agents. In addition, international bagkinstitutions are showing a rising interest in
the Kenyan banking industry. Another developmentthat the credit information sharing

regulatory framework widened its scope to compsisaring of positive credit data and to take
into account DTMs in the mechanism (CBK Bank Susson Annual Report 2012).

Despite the major developments in the banking itrgiug would be worthy to note the growth

of the industry since the 19th century to the pmeskate (CBK, 2012). The present financial
system in Kenya has greatly expanded from a sibglek in 1896 to comprise 45 banking

institutions (a central bank, 43 commercial bankd & mortgage firm). The structure of the
Kenyan banking market is illustrated in Chart 1 KCR012).

Of the 43 commercial banks, 3 are public finanawstitutions whose shares are held by the
government of Kenya. 40 are privately owned finahaastitutions of which 27 are privately

owned and 13 have over 50% foreign ownership. Thesealso 112 private foreign exchange
bureaus (FXBs), 8 deposit taking microfinance togbns (DTMs) and 2 credit reference

bureaus (CRBS).



Chart 1: Structure of the Kenyan Banking Sector — [2cember 2012

Public financial
institutions* - 3
. Commercial banks — 27
Private
: : : ownership Mortgage finance
Private financial company - 1
Central institutions - 41
Bank of
Kenya . ;
y Private FXBs - 112 Foreign over 50% Commercial banks
ownership -13
DTMs - 8
CRBs -2

Source: CBK Bank Supervision Annual Report (2012)

*GOK shareholding includes shares held by a staegpatal; Consolidated Bank (77.8%),
Development Bank of Kenya (100%), National Bank §76).

Kenya’s financial system can be considered to bderaiely developed and fairly diversified as
shown in table 1 below. In the table, Credit/ GBPthe total credit extended by financial

institutions to the domestic private non-finangattor relative to GDP. It is a measure of the
extent of financial deepening. The higher the rate deeper is the financial system. On this
basis, Kenya’s financial System is more develogeth tfor the other members of the East

African Community (EAC) - Burundi, Uganda, Rwandald anzania.

However, compared with middle income countries li&euth Africa and Malaysia and
developed countries like Germany, Kenya's systegs laehind. Deposit/GDP is the total
deposits in financial institutions relative to GDR.indicates the capability and capacity of the
financial system to mobilize financial resourcestie economy. A high ratio is always

desirable. Considering this ratio, it is eviderdttKenya’s financial system is deeper and more
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diversified than many other developing countriegtems, but still falls short of those of the

middle income, let alone those of developed coestri

Table 1: Kenya’s financial system compared to theelected countries (%)

Country Private credit/GDP Deposit/GDP Bank concentation
Burundi 16.8 18.8 89.3

Germany 103.8 114.0 48.9

Kenya 33.6 42.5 40.7

Malaysia 106.4 120.9 48.9

Rwanda 10.2 13.5 76.8

South Africa | 67.7 59.1 77.8

Tanzania 15.8 26.7 51.2

Uganda 13.8 17.8 55.6

Source: Calculated from Beckt al. (2013)

Bank market concentration is the degree of domiearfi@ bank in a given banking activity such
as deposit taking or loan extension. The most #atjy used measure is that of four bank
concentration ratio which measures the share oftdted market activity that the largest four
banks control. Beckt al. (2013) measure bank concentration as the assets ofdhtbe largest
banks as a share of assets of all commercial bdmes higher the concentration ratio the less

competitive the banking system and the more marketer they are able to exercise.

Major drivers of change in the structure of theafinial sector including the banking sector
include globalization, rapid spread of informat@&md communications technology sector (ICT)

and financial sector reforms. Mwega, (2003) poiatg that financial sector reforms have
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particularly sought to have banks play their rotesre efficiently. These reforms have included
deregulation of interest rates; removal of credintools; entrenchment of indirect monetary
control instruments; removing bank entry barridyank privatization; development of money
and capital markets; strengthening bank superviarahregulation and liberalization of foreign

exchange markets including the current accounffiaadcial and capital accounts.

Financial sector reform initiatives have majorlyctdsed on the financial sector institutional
framework, macroeconomic stability and monetary igylimplemented with indirect
instruments. The reforms also aimed at the devedopnand implementation of specific
restructuring programmes for weak and insolverdarfoial institutions (Mwega, 2003). Some of
the weak institutions received capital injectiomsni new investors or existing shareholders
while others were subjected to statutory managenidré government adopted an even better
approach when it incorporated the Consolidated B#rikenya in 1989. The bank came about
through the acquisition of seven insolvent finahdiastitutions, which the government
restructured into a commercial bank. It is quitedemt that there exist numerous developments
in the Kenyan banking sector and thus improvingrttometary policy transmission mechanism

(Kabubo and Ngugi 1998).

1.1.3 Monetary Policy Transmission Mechanism and lierest Rate Pass-Through

Interest rate pass-through (IRPT)is better undedstim the context of the monetary policy
transmission mechanism (MPTM). Efficient monetaojiqy entails transmitting the effect of a
policy initiative to output, employment and inflati, the variables of interest to the policy
maker. It is therefore necessary to examine theetaoy policy transmission mechanism
(MPTM) to aid in understanding IRPT (Mishkin, 199&ssentially, the monetary transmission

process begins with a monetary authority, in mastes a Central Bank, announcing a policy



action signaled by the key policy rate— the CerBahk Rate (CBR) in the Kenyan case. The
CBK not only signals the monetary policy stancedmnouncing the CBR but also executes
monetary policy consistent with the CBR by engagingpen market operations (OMO) so as to
align the money market rates and the policy rdtesm this point of view, the effects of such
policy changes are brought about through diffeckr@innels such as the interest rate channel, the

credit channel, the exchange rate channel and afset prices channels (Faure, 2006).

Monetary policy is effective through the interesiter channel when the Central Bank’s
adjustment of short term interest rates, have apaan on the real interest rates of the
commercial banks to their customers and eventuailyconsumption and investment in the
economy (Wang and Lee, 2009). Pass through is détatmines the effectiveness of monetary

policy instruments and in turn the MPTM.

The interest channel of MPTM is considered effectwhen commercial banks transmit the
adjustments of the monetary policy rates in a gaiof frictionless manner to borrowers through
the retail bank interest rates. Otherwise, if ieserrates are sticky/rigid then the interest rate
channel is deemed ineffective. How commercial bamspond to monetary shocks from the
Central Bank is important and the impact shouldbabge enough to influence aggregate demand,

consumption and investment in the economy (Aziakpamd Wilson, 2010).

Complete IRPT (of one) would imply that a financsglstem has developed to be efficient and
competitive. Incomplete IRPT (of less than one)dtém be prevalent in developing economies
such as Kenya (Misait. al., 2011 and John and Pokhariyal, 2013).This impllest their

financial system is neither fully developed nor @atitive nor efficient.



It is evident from Kenya'’s interest rate movemethigt the manifested competitive behaviour
and efficiency of banks is far from the perfect patition ideal. Under perfectly competitive
interbank market conditions, the CBR as the lowats at which the CBK lends to commercial
banks for a short term period, say one day, orsawmadre understood in the banking circles-
overnight-forms the likely highest rate at whiclbank could borrow from another bank in the
interbank market for bank reserves that they usetibe their obligations at the end of each day.
Interbank and CBR interest rates, therefore, marg elosely together and within very narrow
margins of each other. They basically represenofiortunity cost of money in the interbank
market. In other words, with perfectly competitivearket conditions, the CBK is able to
influence the interbank market interest rates, emdurn banks should pass on the changes

accordingly to other short term interest ratesfaoih there on to the deposit and lending rates.

In chart 2 below five distinct periods of intereate developments since 1998 are notable. In
March 1999, the graph shows that CBK could have lbeening relaxed monetary policy going
by the very low interbank rate. However, the resgoby the deposit and overdraft interest rates
does not seem to be of the same magnitude. The isaapparent in April 2003 and November
2010. Another distinct phase is between June 2@tilJan 2012 when the Central bank appears
to have tightened monetary policy significantly dref easing it through March 2013. All these
episodes would tend to demonstrate that pass thréregn policy rates to retail bank rates is

incomplete and this translates to an inefficienhatary policy transmission mechanism.



Chart 2: Interbank, deposit, and overdraft interest rates in Keny.

h

Source:Data from the Central Bank of Ker (2013)

1.2 Statement of the Problem

Disquiet over the effectiveness of monetary polityKenya culminated in the introduction
Central Bank Rate (CBR) to signal more aggressiuslymonetary policy stance, besides
monetary targeting framework. CBR application esidered to be consistent with a m
developed and liberalized financ systems brought about by the Kenya’'s financial age
reforms embarked on in 1989 (Mwega, 2003) and mkakth complete deregulation of inter:
rates in July 1991 and exchange rates in Octol@4.Tehe reforms have been executed agai
background of rapid adoption of innovative banking products anaformation anc

communication technology (ICT) and globalizatic

The banking and economic environment has provideghes for banks to set their interba
deposit and lending interest rates in tandeith the banking market conditions, particularly
reflect the marginal cost or opportunity cost ohds. The CBR is designed to influer
interbank, deposit and loan interest rates. The G8&Rtherefore, a critical instrument
monetary policy. It is meh more appreciated than monetary targets. It ikipated that
change in the CBR by the CBK can be passed on ghrém changes in interbank, deposit

lending rates. However, in the recent past, thasebeen concern in Kenya that that depod

10



lending rates in particular and related costs ddulty move within the shortest time in tandem
with the monetary policy rates. As a result thelam system has been seen as a hindrance to
achieving the financing of major economic actistiand monetary policy effectiveness and

therefore the realization of the objectives of ¥isR030.

A Kenya monetary policymaker has to be sure ofinflaences the monetary policy rate has on
the interbank, lending rate and deposit rate arehesn the volumes of deposits and loans.
Notwithstanding the need for a clear understandhghe monetary policy effects on the
economy so as to achieve its intermediate targetdiaal objectives (Mishkin, 1996) studies on

IRPT are not conclusive.

This study, therefore, investigates the translatbthe changes in the monetary policy rate to
deposit and lending rates and to changes in then®lof deposits and volume of loans as the

initial stages of the monetary transmission medransi

1.3 Research Questions

This research aims to answer these three questamnsly:

i. What is the degree and speed of adjustment ofl retenk interest rates to policy rate

changes?

ii. What is the degree and speed of adjustment of degrus loan volumes to monetary policy

rate changes?

1.4 Objectives of the study

The general objective of this study is to analyegrde and speed of adjustment of commercial

bank interest rate to changes in policy rates inyiéeand its effectiveness on monetary policy.
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The specific objectives are:
I.  To estimate the interest rate pass through froncyaobte to retail bank interest rates in
Kenya.
ii.  To estimate the interest rate pass through froncypohte to deposit and loan volumes in
Kenya.
iii.  To suggest policy recommendations based on thdtsehat will be obtained from the
study.

1.5 Significance of the Study
This study is significant in three ways. Firstly,contributes to the existing literature on the

magnitude and speed at which deposit and lendieg emnd deposit and loan volumes respond to
adjustments in monetary policy instruments. Seggntligives an indication for policy makers
on the timing and actual extent of adjustment negliin the process of formulating monetary
policy. This also provides an appropriate benchnfarkmonetary policy evaluation particularly
answering the question whether monetary policyigktt neutral or loose. Third, the research

findings act as a basis for further research.

1.6 Scope and Organization of the Study
Following this introduction is Chapter two whichade with the review of relevant theoretical

and empirical literature on interest rate passuginofollowed by an overview of the literature.
Chapter three is on the study methodology, whiaphlights the theoretical and empirical
framework on which this study is based. Chapter fowvides the empirical findings and a

discussion of the results. Chapter five discudsesonclusions and recommendations.
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CHAPTER TWO
LITERATRE REVIEW

2.0 Introduction

This chapter reviews both theoretical and empiritatature on IRPT. Incomplete IRPT has
been explained in many ways including, Stiglitz &ddiss (1981) credit rationing in response to
asymmetric problems of adverse selection, moraaftaand the adverse customer reaction and
collusive pricing behaviour. In the literature tfPT is analysed in two parts: the short run and
long run pass through. The literature posits hagiglterm pass through which is expected to be
close to one in theory. When this obtains, moreatiife interest rate channel is implied. A high
degree of competition among banks in the interbalggosit and loan markets and in other
financial markets as well is implied when the pémssugh closely approaches one. In addition,
the speed of changes in lending rates may poittidanarket expectation of whether monetary
policy initiatives are bound to be permanent or tlvBe the markets anticipate those policy
initiatives.

This chapter is organized as follows: Section 2.bitlines the monetary transmission
mechanism in which the IRPT is an integral parcti®as 2.2 and 2.3 of this chapter present

theoretical and empirical literature, respectiweghile the overview of literature is in section 2.4.

2.1Theoretical Literature Review

2.1.1Monetary transmission mechanism

One of the principal objectives of the central mamke world over is to devise and execute
monetary policy aimed at achieving and maintaingtgbility in the general level of prices

(Central Bank of Kenya, 2013). The process by whidh monetary policy is transmitted into
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changes in output, employment and inflation, thenetary policy transmission mechanism has

received extensive attention in the literaturehim tecent years.

Samba and Yan (2010), outlines that the monetdigypwansmission mechanism as the ways in
which monetary policy impacts aggregate demand @@ks by influencing investment and
consumption decisions in an economy. In many c@s)tbanks are the central players in the
monetary policy transmission mechanism which iganous channels, including the traditional
interest rate channel. There is, however, no causeabout the nature and comparative strengths
of the channels through which the monetary polibgnges are transmitted to the real sector

Ramlogan, (2004).

In theory, economic agents, particularly bank miapaticipants, take into account monetary
policy actions in their decisions. Thus, when teatal bank increases its policy interest rate,
banks promptly respond with a corresponding in@eis their interest rates. Additionally,

interest rates should rapidly and frictionlesslgateto changes in consumer preferences.

Faure (2006) summarizes the monetary policy tragson mechanism into six stages. First, a
change in the Central Bank’s lending rate is tratieohto the private bank-to-bank, interbank

market. Second, the private bank-to-bank interlbraakket transfers the change to other market
interest rates. The third stage is when changesarket interest rates are transmitted to asset
prices, exchange rates and expectations. In thehfaiage, these changes in asset prices,
exchange rates and expectations are passed ogriegate demand. Fifth, changes in aggregate
demand are to money supply. Lastly, the changesoiney supply are transferred to prices. The
scope of this study is to the first and secondestanf the transmission process which are relevant

for the traditional interest rate channel.
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2.1.2Interest Rate Channel of Monetary Transmissiofechanism

Whether a central bank uses a monetary targetimgflation targeting framework, its monetary
policy operations will entail in one way or anotheperations that touch on aspects of the
balance sheet of the Central bank, which instaoiaslg affects bank reserves and interest rates.
There is, therefore, need to understand interéstalaannel of MPTM in the case of Kenya's
banking sector. The interest rate channel is the ohannel in the monetary transmission

mechanism in the Keynesian IS-LM framework.

Under the I1S-LM framework where IS denotes investirgaving curve and LM denotes the
liquidity preference and money curve, explains hoterest rates and total output produced in
the economy are determined given a fixed price liklis, 2013). Under the IS-LM framework, it

is evident that monetary policy instruments (shtetm interest rates) should impact

instantaneously on real variables such as aggreggpet and unemployment.

Figure 1: Effect of Expansionary Monetary Policy
iLM,

i1

i

v

Y»Y, Y
Source: Mishkin, 2013.
For example, when monetary authorities seek txnelanetary policy by expanding the money

supply in the economy through open market operafi@everal effects come into play in a
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frictionless manner. The LM curve shifts outwarosnf LM, to LM, and interest rates to drop

from iy to i,. With the low interest rates, the cost of invegtgoes down. This means that
investment increases thus causing aggregate otdpekpand from Yto Y,. Expansionary
monetary policy, therefore, leads to a fall in redérest rate which lowers the cost of capital.
This causes a rise in investment spending whialgbrabout an expansion in aggregate demand
and a rise in output. Subsequently, the economyged a faster pace, and there is an increase in

inflationary pressures.

In a world of rational expectations, sticky pricessure that expansionary monetary policy,
which lowers short-term nominal interest ratesp &dsvers short term real interest rates. Rational
expectations theory states that a short —run edffieah expansionary monetary policy is a higher
level of prices but little change is observed wilgard to output. These lower interest rates lead

to rise in investments which lead to a higher outpuel.

2.1.3 Interest Rate Pass-through

In figure 1 the interest rate appears to fall in&taeously fromi, to i, following an

expansionary monetary policy. For the interestsrdi® respond as depicted, and thus the
monetary policy to be effective, changes in thagyalate should influence the short run money
market rates and retail interest rates. A key Imkkhe MPTM process is therefore the interest
rate pass-through (IRPT). The IRPT is defined asdgree and the speed of adjustment of retail
interest rates due to changes in monetary autbsrigiolicy rate (Aydin, 2007). It is a process

where the official interest rate change is trantdito other interest rates (Sande and Okello,

2013).
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It is vital for monetary policy authorities to haseprecise understanding of how fast and to what
extent a change in the interest instrument alteflation. This will definitely ensure price
stability for inflation targeting. A country’s ceml bank increases the official interest rate when
inflation rate is beyond the target band. Changemoney market interest rates then have an
effect on the long-term market interest rates aetdilrbanks’ interest rates (Hanif and Khan,

2012).

The success of monetary policy in achieving inflatitargets and stabilizing inflation is
dependent on the stickiness of market interessrafequicker, symmetric and IRPT not only
strengthens monetary policy transmission but adstdeads to a well functioning, competitive
and efficient financial system. Moreover, the ietdrrates set by banks influence bank
profitability and in turn influence the stabilityf the banking system and consequently affect
economic growth. If IRPT is not complete other atela of monetary policy transmission such
as the credit, interest rate and exchange ratenetewill be to some extent (Egeret and Jamilov,

2013).

2.1.4Monti- Klein model

The assumption of perfect competition may not seealy appropriate for the banking sector,
where there are important barriers to entry. Imgrtompetition —oligopoly is probably more
appropriate. The Monti — Klein model considers anomolistic bank confronted with a
downward sloping demand for loan@, ) and upward sloping supply for depo&is,). The
bank’s decision variables are L (the amount of $)aand D (the amount of deposits) since the
level of equity is assumed to be zero (Matthews &ndmpson, 2008). Assume that the bank

takesr (rate on the interbank markets) as given eitheabse it is fixed by the Central bank or
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because it is determined by the equilibrium rateirgarnational capital markets. The bank’s
profit function is thus given as:

= r(L,D) = (r_(L)-r)L+(r(-a)-r,(D))D-C(D,L)

Taking into account the influence of loans (L) ending rate ) and deposits (D) on deposit
rate (r,).The bank’s profit is therefore a sum of the intediation margins on loans and
deposits minus management cost (C).

One may question the practical relevance of thgiral Monti-Klein model for monopolistic
bank, since the banking industry is clearly nottoalled by a unique firm. The main interest of
the Monti-Klein model is that it can easily be tenpreted as a model of imperfect (Cournot)
competition between finite number N of banks whgmore practical in the Kenyan case.

Therefore, the oligopolistic version of Monti-KleModel sets the maximum profits of a bank as

o5 oo g s

Freixas and Rochet (2008) underlines that the Midlgin model can be reinterpreted as a model
of imperfect competition where N=1 imply monopolyda N=+ « imply perfect competition.

Oligopolistic and monopolistic market structurel ifa between the two. A Cournot equilibrium

of the banking industry is aN-tuple of couples(D;, L*n)n:1 """" v such that for every n(D* L*)

maximizes the profit for bank n (taking the volurokdeposits and loans of other banks as
given).

2.1.5 Theories of interest rate rigidity

Various theories have been resorted to better statet IRPT, rigidity and incomplete pass-

through. Below is an outline of some of these tlesor
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2.1.5.1 Adverse Customer Reactions and Collusive iing Arrangements

There are two major theories behind rigidities @pasit and lending interest rates adjustments:
the adverse/negative customer reactions and cafiysicing arrangements. A collusive pricing
arrangement shows that any pricing arrangementerdift from the collusive pricing
arrangement has an additional cost associated iwitrhis implies the presence of rigidity in
increasing the deposit interest rate and in reduttie lending rate that is deposit rates are rigid
upward when the official rate is increased while lgnding rates are rigid downward in the case

of a decrease in the official rate (Aziakpono anitsdv, 2010).

According to the adverse customer reaction thetirgre is rigidity in reducing the deposit

interest rate and in increasing the lending rdtat ts, the deposit rates will be rigid downward
when the official rate is decreased, while the legdates will be rigid upward in the case of an
increase in the official rate (Lowe and Rohling929Wang and Lee, 2009 and Aziakpono and

Wilson, 2010)

2.1.5.2 Adverse Selection and Adverse Incentive

IRPT is also explained by the Stiglitz-Weiss (19810del. The model explains how a change in
the interest rates causes two types of effectseradvselection and adverse incentive effect. It
also explains how the effects relate to the rigiditjustment of the interest rates. The Stiglitz-
Weiss (1981) model explains interest rate rigiditythe basis of asymmetric information. Lowe

and Rohling (1992) underlines that in the modéirra is assumed to know the risks attached to
its projects while the banks cannot distinguisiwieein projects. Information asymmetries create
an adverse selection problem in the credit markeh ghat higher interest rates tend to attract
riskier borrowers. In effect, banks become reluctarraise lending rates in response to money

market rates. The cost to banks not raising theitgnrates in response to monetary policy rates
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(which reflect marginal cost) increases will besetfby the benefits of not attracting the riskier

borrowers.

The adverse selection effect results when thermesis of a group of credit applicants increases,
which then leads to a reduction in less risky bees in the market. Adverse incentive effect, or
moral hazard effect, occurs because other borroamersncouraged to choose projects with a
higher default probability, that is, the higher thsgk, the higher the returns, making riskier

projects associated with higher expected returigg(ar and Montiel, 2008)

2.2 Empirical Literature Review

Most studies on IRPT focus on measuring the degneespeed of IRPT from monetary policy
interest rates through short term rates to thal rgtaposit and lending) rates and also on the
determinants of interest rate pass-through.

Horvath et al. (2005) using error correction (ECAmd threshold autoregressive (TAR) models
assessed interest rate pass-through in Hungary U$®d monthly aggregate time series data
focusing on corporate short term loans and depdwitssehold short term deposits and Budapest
interbank offer rate (BUBOR). Their findings wergat money market rates changes caused
quick and full adjustment on corporate loans. Atpent in the household and deposit interest
rates was not only sluggish but also incompletendgJthe TAR model they established that the
speed of change of retail bank rates is dependetiti@sign of yield shocks, volatility and size

of money market rates.

By employing an autoregressive distributed lag mhd8i@amba and Yan (2010) sought to uncover
the monetary policy transmission mechanism (MPTM)he Central African Economic and

Monetary Community (CAEMC) area by shedding lighttbe initial stages of MPTM through
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the interest rate channel. The study shows thaj fon pass through from the policy rate to
deposit rate is low and incomplete while that ofdieg rate is higher at about 70% (an
overshooting effect in reaction to changes of tbkcp rates). They attribute stickiness of the

deposit rates to the lack of competition and powarfcial structure.

To estimate the degree and speed of IRPT in Nigganth derive dynamic elasticity of pass-
through from policy rates into retail rates, San(&010) employs a structural vector auto
regression (SVAR) model. Using monthly data spagnire period from January 2002 to April
2010, he finds that pass through is slow and indetep However pass through from the
monetary policy rate into the interbank money marie is relatively faster than that of the
bank retail rates. Banking and financial sectoomas need to increase efficiency in the retail
(loans and deposits) markets so as to ensure egftigi of monetary policy transmission

mechanism in Nigeria.

Bernhofer and Treek (2011) analysed in the Eura #&&T using monthly data observations on
seven interest rate categories for ten Euro areatges spanning through the period January
1999 to November 2009. Using a single ECM, theyntbwut that heterogeneity is more

significant in the short run adjustment than inltheg run adjustment. They then applied pooled
mean group estimation (PMGE) and got varied resiiltey found that pass-through is more
efficient for loans than deposits. Speed of adjestims highly heterogeneous across different
countries and among different interest rate categoiThey found no evidence of a rise in

efficiency (completeness or high speed of adjustpdRPT in the Euro area overtime.

Hanif and Khan (2012) estimated the degree anddspéehe IRPT in Pakistan using an

unrestricted ARDL model applied to monthly datawestn July 2001 and August 2011. Their
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results show that pass-through from the policy nate money market rate was fast and almost
complete. However, whereas the reflection of th@eyanarket rate changes into deposit rates is
slow and incomplete, lending rates are less rigitheir responsiveness to changes in the money

market rates.

Schluter et al (2012) examined the determinantb®interest rate pass-through to German loan
products using time series data ranging from 2003008. The study applied the two-step Engle
and Granger (1987) method together with the simattas maximum likelihood error correction

estimation model. The study showed that lower losark-ups are due to a higher degree of
operational efficiency, which involves eased ingéreate setting and increased competitive

prices.

Sande and Okello (2013) looked at Uganda’'s IRPThgudiarmonized monthly data that
comprised short-term policy rates, interbank momeyket rates and retail rates for the period
between January 2005 and December 2012, the stogyloged bivariate co-integration
regression method and the associated error careatethodology to estimate IRPT. Their
findings revealed that pass through from the RER® to the interbank money market rate is
complete whereas to the deposit and lending ratesiite incomplete. The authors’ conclusion
was that the initial stage of monetary policy trarssion mechanism (which majorly consists of
the interest rate channel) is only effective fonlks wholesale rates and highly ineffective for
bank retail rates. Monetary policy rate changelstéareflect fully to the other retail rates. They
attributed this to the inadequate degree of cortipetin Uganda’s banking sector. However,
their study failed to address the issue of asymeagetiuring the business cycles and propagation

of policy rates to other money market rates sudhomsl yields and treasury bills.
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Hansen and Welz (2011) examined interest rate fhasggh in Sweden before and during the
2007 global financial crisis. They studied the sramssion of changes in the monetary policy rate
set by the Ricksbank into the money market ratesfanher into the bank retail rates. Before the
crisis, there was an effective monetary policy sraission mechanism with a stable spread
between money market rates and policy rates. Passgh from changes in money market rates
into retail rates was slow but complete in the lomg and this weakened the link between money
market rates and policy rates. However, it did afé¢ct pass through to the short term interest
rates. However, lack of access to long term fundingng the crisis caused interest rate pass-

through to long term interest rates to be affegestly.

Using bank level time series monthly data rangnognf 1993 - 2010, Misati et al. (2011) studied
the lag structure of the Kenyan interest rate byusing on IRPT using reparametized error
correction methods and standard ADF methods tdlkstiathat long term rates are cointegrated
with retail rates and ECM framework for estimatiohlong-term pass through relationships.
According to this recent study, pass through inKleeyan economy is incomplete both in the
short run and the long run. It further reveals tigto the use of mean adjustment lags that it takes
between 11 months to two years for policy ratepdrenterbank and 91 day T-Bill) to be
transmitted into retail bank interest rates. Inragch as the Central Bank policy rate have been
successfully transmitted to short term rates, trassion from short term to long term interest

rates remain quite rigid.

To address this problem, this study suggests thatr@l Banks should adopt strategies that take
into account the lag structure of interest ratedendetting their policy rates this will enable to
achieve their objectives as a bank. Migaal. (2011) paper gives a lot of insight to this study

that it addresses pass-through from policy rata®tal bank rates in the Kenyan economy. It,
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however, does not estimate pass through into e dmd deposit volumes which is part of the

objectives of this study.

Florian (2013) employs a non-linear autoregressiigtributed lag (NARDL) model by Shin
(2011) in order to scrutinize the interest ratesgiasough in the Euro area particularly Germany,
France and Spain. The study investigates the passgh from the policy rate (Euro overnight
index average, EUONIA) into deposit rates of thiifferent maturities and incorporates
coordinated and consistent data and uses a caatimgistructure to estimate not only short-run
but also long-run coefficients. The general findingveal that there is immediate pass through
symmetry and no long-run symmetry. There existsng I run relationship between EUONIA
and deposit rates with pass through from EUONIA¢posit rates being one to one in very few

cases and incomplete in most.

Jamilov and Egeret (2013) adopt an ARDL specifozatio analyze IRPT and monetary policy
asymmetry for five economies of the Caucasus nanfgimenia, Azerbaijan, Georgia,
Kazakhstan and Russia. They used country levelban& specific monthly data for the period
between December 2007 and December 2009. In altdh@tries interest rate pass through
proved to be not only incomplete but also lethargicept for Russia. Incomplete pass-through
indicates a lack of competitiveness coupled by oemwnomic instability in the banking sector.

They find that asymmetric adjustments exist, bairthize is insignificant.

In a study undertaken in Kenya regarding the tvagestinterest rate pass-through process, John
and Pokhariyal (2013) applies an Auto Distributedy I(ADL) model using monthly data. During
the first stage where transmission is from the rtanyepolicy rate, Central Bank Rate (CBR), to

the money market rates (Repurchase agreement (RER€3sury bill (T bill) and interbank
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rates). They found that; it took 7 days for CBRottransmitted to REPO, 3 months from CBR
to T bill and 12 months from CBR to interbank ratiesthe second stage is where transmission
occurs from money market rates to retail bank ratessauthors find that there is also incomplete
interest rate pass through in this stage for alrdtes. Their proposition is the adoption of other

monetary transmission channels in Kenya.

2.3 Overview of the Literature

Overall the literature reviewed show that the IRR2R be best analyzed by looking at banks as
oligopolistic firms, with each bank seeking to nmaige profits through the optimal purchasing
of deposits at deposit interest rates and thenignithem at lending interest rates. In this case
study, given that the Kenyan banking system isoplajistic, the best approach is to use an
oligopolistic version of the Monti — Klein model dsscribed by Freixas and Rochet (2008) and
Matthews and Thompson (2008).

Interest rates on deposit and loans and the degroditoan volumes used to investigate the IRPT
are monthly observations on all banks. The timeesedata usually manifest non-stationary
behaviour. This fact of non-stationarity dictaties appropriate estimation strategy for this study.
The empirical literature shows cointegration basedthods such as the autoregressive
distributed lag (ADL) model, have been popularxamining the degree and speed of IRPT. To
characterize relationships where two non-statiosatyof time series data shares common long
term equilibrium, studies use error correction nilap techniques. The above reviewed
literature show that recent advances in IRPT ingagbns in many countries have found the
ADL approach to cointegration and ECM modelling th® most effective in empirical

estimation.
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Empirical studies have been done on interest rates ghrough mainly in developed and
emerging economies. Recently studies have emergefifrican countries, particularly South

Africa and West Africa. They are also beginningetoerge in East Africa. Nevertheless there
has been no significant studies in developing ecoe® have been done to examine explicitly
the pass through of policy rates into loan volumé&hkis forms the basis of the study

methodology and extends the existing empiricatdiiere on interest rate pass-through in Kenya.
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CHAPTER THREE
METHODOLOGY
3.1 Introduction
This chapter presents the methodology that is a&dopt includes the research design, the

theoretical framework, the empirical model, the elodpecification, estimation technique,

definition and measurement of variables, data ssjmollection and analysis.

3.2 Research Design

This research is non — experimental by design. 1@y time series data on interest rates paid
on deposits, interest rates charged on loans, anebwieposits and amount of loans of all the 43
banks in Kenya is used. Monthly data running framuhry 2003 to March 2014is considered.
Policy rate changes are followed by changes insti@t term interest rates. These are then
expected to be transmitted into retail bank interat®es and changes in volumes of deposits and

loans.

Chart 2: Interest rate pass-through

Deposit volumes

Loans volumes
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Policy rate Money Market Rate

Deposit rate
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Source: Own chart

3.3 Theoretical Framework

The bank profit maximization Monti — Klein modelshbeen extensively used to develop the link
between policy interest rate and lending interast (Freixas and Rochet, 2008). It has proven
extremely flexible and, therefore, capable of mestall the four market structures: perfect

competition, monopolistic competition, oligopolstompetition and a monopoly. Most authors
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have adopted the framework either directly or vgitime alterations to suit their studies (Maudos
and Guevara, 2004; Kam and Smithin, 2010). Thidystéollowing Misati, et al. (2011), uses
similar techniques to construct a framework forlgsiag the relationships between interest
rates.

The bank pays a deposit interest rate at aryated extends loans at an interest nateCosts of

managing deposits and loans are also incurred épdnk. In the case of a negative settlement

balance, (S), the commercial bank seeks a way auliquidity from the Central bank. A

punitive interest rateé, , known as a policy rate is charged by the Cehiak.

Since uis the cost of managing loans, then the cost fanctan be represented sas.

Considering that Kenyan banks are oligopolistic dretefore exercise market power in interest
rate setting, a modified Monti-Klein model in Frasc and Rochet (2008) which assumes a
downward sloping demand function for loans and upvsoping deposit function is applied in
this study. Thus a bank’s profit function is adduais:

n(D,L)=r L-r,D(L+R-9)-r,0(S-R) - /L (1)

The bank’s assets (loans and reserves) are theecbbivariables of the bank. Differentiating
equation (1) with respect to loans (L) and rese(Rgives:

o =—ry =mH (2)
rD :Orp, (3)
Where, Tis the compulsory reserve ratio amgis the punitive interest rate. Therefore the

deposit rates are a function of policy rates.

From equations 2 and 3 the relationship betweediigrand policy rates is;

rL:/’l+0rp’ (4)
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Money market conditions are influenced by centealks which in turn affect the money market
interest rates this is the first stage of IRPT. @& other hand, adjustments in money market

interest rates influences retail bank interestsrated this constitutes the second stage of IRPT.

3.4 Empirical Framework
The modified Monti-Klein model specified in the tretical framework provides a basis for the

empirical model used in the study. Following De Bo(2005), equation4is the basic equation in

IRPT analysis. Letting =BankR andr, = MMR following the equation to be estimated is:

BankR =a, +a,MMR +¢,, (5)
Where,

BankR =Bank i's interest rates at time t
MMR= Policy rates at time t

a,= Constant

a,= Degree of the pass-through in the short-run

&, = Error term

According to the empirical literature the standaméthodology proposes that equation 6 is
transformed into an ADL specification and reparariegéd as an ECM (Ming-Huet al., 2008
and Benget al., 2006). The ADL model is specified as:

BankR =a, +a,MMR +a,BankR_, + a;,MMR_, + ¢, (6)
Equation 7 is then reparameterized as an ECM tairlhe following estimating equation with

both short-run and long-run parameters (Hendry5199

ABankR, = a, +a,AMMR + f;(BankR., - 8, MMR_, )+ ¢, -
Where 8, =a, - 1, 3, :(Mj
1-a,

a,= degree or size of pass through in the short-{enthin a month in our case).
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B,= degree or size of the pass-through in the long ru
B;= speed of adjustment to the long-run value.

The absolute size gf; indicates how fast a disequilibrium in the retaterest rate settings will

be removed. The average number of months requireglaich this long run value is obtained by
calculating the mean adjustment lag (MAL). Accogdio Ming-Hua et al. (2008) the MAL is a

measure of the speed with which retail rates resgormovements in policy rates, in this case,

(2
183

In order to meet the second objective which isstingate IRPT from policy rates to deposit and
loan volumes, similar techniques will be appliedquantities of loans and deposits rather than
interest rates of the same.

VolD, =y, + MMR +¢,, (5a)

VolL, = A, +AMMR +&,, (3D)

The ADL model is specified as:

VoD, =y, + ,MMR +y,VoID, , + ,MMR _, + ¢, (6a)
VolL, = A, + AMMR, + A VoIL,_, + A,MMR _, +¢, (6b)
Equations 7aand 7b is then reparameterized as an ECM to obtain ¢Hewing estimating
equations with both short-run and long-run pararsete
AVOID, = y, + y,AMMR + p,(VoID, , - p MMR_ )+ ¢, (7a)
AVolL, = A, + AAMMR + g, (VolL,, - 4 MMR_ )+ ¢, (7b)
WhereVolD,, is the volume of deposits of bank i at time t
VolL, is the volume of loans of bank i at time t

To calculate the degree and speed of pass thriwegiotowing equations are used;

Pz =P, 1, po :(V1+y3%_y2_
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My = 1, 1, Ho :(/11+/]3%_/]2'

Where p,andy,refer to degree of pass through in the long rundeposit and loan volumes
respectively ando, and u, refer to speed of adjustment to the long run vétwedeposit and

loan volumes respectively.

However, in this case, the empirical results woltds particularly on the degree of pass through
to deposit and loan volumes in the short-tgrnand A, or the size of the pass-through to both
deposit and loan volumes within a month in our ca$e degree of the pass-through in the long
run or the size of the pass-through in the longouim steady state is obtainable frggand L,

and the speed of adjustment to the long-run vausmaptured by, and y, The absolute size of
p, and g, indicates how fast a disequilibrium in the dep@asitl loan volumes settings will be

removed. The average number of months require@dohr this long run value is obtained by

calculating the mean adjustment lag —MAL. The MALa measure of the speed with which

deposit and loan volumes respond to movements icypeates, in this casel—(ﬁJ
Ps) and
M

3.5 Definition and Measurements of Variables

The data set used in the study comprises inteats$ on deposits and loans, deposit and lending
volumes and an indicator of policy rates. Linkagégpolicy and market rates to lending and

deposit rates are separately examined.

Interbank rate

It is the rate at which commercial banks lend tcheather for specified short period of time.
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This is a money market rate used as a proxy foptiliey rate as the sample period runs from
January 2003 to April 2014. During this period t@entral Bank Rate (CBR) was only
operational from 2006 hence the need of a proxyrtitves closely together with CBR.

Deposit rate

The rate of interest paid by financial institutiotts depositors over a period of time that the
money is on deposit.

Fixed deposit rates -Deposit rates of different maturities are used: @nths and over 3
months fixed deposit rate. It is expected that ypassugh for fixed deposit rates in the short-run
is less than one and approaches one in the long-run

Saving deposit rate-This is the rate paid by banks on deposits by teerpl public. It is
usually subject to specified withdrawals per wekks expected that pass-through for saving
deposit rates in the short-run is less than oneagpdoaches one in the long-run.

Lending rate

This is the interest rate charged by banks on loans

Fixed lending rates —lending rates of different maturities are used: ¥e&rs and over 5 years
lending rates. Pass-through for fixed lending rasesxpected to be one in the long-run and is
less than one in the short run.

Overdraft: The interest rate paid on an extension of credinfa lending institution when an
account reaches zero. An overdraft allows the idd& to continue withdrawing money even if
the account has no funds in it. Pass-through ferdraft is expected to be one in the long-run

and is less than one in the short run.
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Volume of deposits

This is the quantity of deposits of each bank muetiperiod t. Pass-through into quantities of
deposits is expected to be close to one in botkhbe-run and the long-run.

Volume of loans

This is the quantity of deposits of each bankraktperiod t. It is expected that pass-through into
volume of loans is less than one in the short-mohia one in the long-run.

3.6 Pre-estimation Techniques and Econometric Issae

The specified empirical equation will be estimatesihg the Engle —Granger OLS approach to
obtain the pass-through coefficient as long astdéie non- stationary interest rate series co-
integration. Time series testing procedures areptexndue to the presence of unit roots in the
variables. This is why it is important to use aroeicorrection model so at to analyse interest

rate pass through in Kenya.

3.6.1 Unit root testing
Over time, economic time series data may exhikieéad or unit root(s). A stationary time series

is whereby its mean and variance do not vary syatieally over time. This implies that the
underlying stochastic process that generated thesss invariant with time. When using non-
stationary series in econometric analysis the tetahd to be ambiguous and produce spurious
regression results that suggest statistically 8aamt relationships when in real sense there are
no meaningful relationships between the variab{@sjdrati, 2003). The Augmented Dickey-
Fuller (ADF) test will be used to test for the dgisce of systematic and linear relationships
between past and present values of variables. AQfession takes the following form:

DAY, = B+ BT + Ny + DAY, +¢,

i=1
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Where T is the time trend ané is the error term. The null hypothesiois ,that is, there

exists a unit root iMf, . Accepting the null hypothesis confirms the pregenf unit root. This

study will use the equation above because it essinag the deterministic components are well

handled.

3.6.2 Cointegration Analysis and Error Correction Modelling

A linear combination of two or more non-stationagries may yield a stationary series. If such a
linear combination exists, then the non-statiorsawes are said to be cointegrated meaning that
the non-stationary series move closer together twe and the difference between them is
stable (Engle and Granger, 1987). The resultingalincombination is called a cointegrating
equation and may be interpreted as a long-runioektip between the variables. Following

Engle and Granger (1987) the cointegrating regoessi specified as follows;

X =0tz t&

The residual of the equatiof) = (X, —a, —@,z,) is simply the 1(1) series. If the residuals from

the linear combination of non-stationary seriesthsmnselves stationary, then the 1(1) series is
cointegrated and the residuals taken from the egrating regression as valid which are then
built into an Error Correction Model (ECM). An ECM a restricted autoregression that has
cointegration restrictions built into the specifioa, so that it can be used for cointegrated non-
stationary time series. The cointegrating termnisvkn as the error correcting term and it shows
the speed with which short-term deviations are emied gradually towards the long-run

equilibrium. To examine the long and short-term atyics in a single statistical model, this

study adopts an Autoregressive Distributed Lag (ABiodel reparametized as an ECM.
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3.6.3 Autoregressive Distributed Lag (ADL)
An Autoregressive Distribute Lag (ADL) or Boundsstiag approach to cointegration and Error

Correction Modelling will be adopted by this stuidyorder to examine the long-run and short-
run equilibrium relationship among the selectedialde in Kenya during the sample period

2003-2012. Peseran and Shin (1999) introduced asdr®n, Shin and Smith (2001) extended
the ADL modelling approach. The approach simultaisgo estimates the short and long —run
elements, eliminating the omitted variables andeartrelation problems. Besides, the Wald F-
statistic used in the Bounds test has a non-stdrdiatribution under the null hypothesis of non-

cointegration relationship between examined vagisbirespective of whether the underlying

variables are 1(0), I(1) or fractionally integratédoreover, once the orders of lags in the ADL
model has been appropriately selected, the comtiegr relationship can be estimated using the
Ordinary Least Squares (OLS) method. The ADL Umietsd Error Correction Model (UECM)

is used in the study.

3.7 Data types and sources

So as to analyze the relationship between monekehaates and bank retail rates, the study
uses monthly aggregate data covering the periodalgn2003- April 2014. All the data is

obtained from the Central Bank of Kenya database. dhoice of the starting period reflects the
period when the CBK was trying to relax interesésaand raise the amount of credit available in

the private sector in order to prime up the ecomragnowth rate.
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CHAPTER FOUR
RESEARCH RESULTS
4.1 Introduction

As mentioned in chapter three, four tests were domeder to interpret the interest rate data that
we have for Kenyan banks: Unit-Root Testing, Leveljree of Integration, Cointegration
Testing and Autoregressive Distributed Lag Model.

4.2 Unit-root Testing
As all interest rate time series need to be tefstednit root, the basic assumption for calculating

pass-through by Error Correction Modeling is thatheseries is non stationary, and that there is
a long term relationship between the various isterates i.e. they are cointegrated. Unit root
testing has been done for the bank’s interest raigsther with the market rates for each

loan/deposit category for a given period.

For the ADF unit-root test, the null hypothesisurifit root cannot be rejected for any of the

variables. This is a first sign for non-stationardf interest rates in the analyzed period. It is

therefore appropriate to model the interest ragdsguan error-correction framework when there

is a cointegration relationship between bank ratesmarket rates.

The results for the unit root tests are summarizegte table below.

36



Table 2: Unit root testing

Test
Unit- Test Test critical Durbin
Root ADF Test critical critical values: Watson
Banks Test Stats values: 1% | values: 5% 10% Stats Stationary
IBR -1.178164 -3.495677 -2.890037 -2.582041 1.999917 Non stationary
FDO3 -1.559615 -3.494378 -2.889474 -2.581741 1.911789 Non stationary
_{"’ FDOV3 -1.558505 -3.494378 -2.889474 -2.581741 1.734746 Non stationary
% SD -1.32556 -3.494378 -2.889474 -2.581741 2.001329 Non stationary
LS oD -1.634423 -3.494378 -2.889474 -2.581741 1.608003 Non stationary
% LRO5 -1.081766 -4.048682 -3.453601 -3.1524 1.799916 Non stationary
— LROV5 -1.514631 -3.494378 -2.889474 -2.581741 1.990599 Non stationary
VolD -1.224784 -3.501445 -2.892536 -2.583371 2.224726 Non stationary
VolL -1.351299 -3.493129 -2.888932 -2.581453 2.103588 Non stationary
IBR -1.178164 -3.495677 -2.890037 -2.582041 1.999917 Non stationary
" FDO3 -0.816653 -2.586753 -1.943853 -1.614749 | 1.854806 Non stationary
E‘ FDOV3 -1.772917 -3.492523 -2.888669 -2.581313 | 1.895469 Non stationary
g SD -1.570396 -3.493129 -2.888932 -2.581453 | 1.978961 Non stationary
£ oD -2.647166 -4.046072 -3.452358 -3.151673 | 1.727153 Non stationary
'.g LRO5 -1.987313 -3.493129 -2.888932 -2.581453 | 2.066547 Non stationary
% LROV5 -1.986585 -3.493129 -2.888932 -2.581453 | 1.952472 Non stationary
VoIlD -2.527367 -3.493129 -2.888932 -2.581453 | 1.856744 | Non stationary
VolL -1.145187 -3.493129 -2.888932 -2.581453 | 2.245185 Non stationary
IBR -1.178164 -3.495677 -2.890037 -2.582041 | 1.999917 Non stationary
FDO3 -2.308866 -3.495021 -2.889753 -2.58189 | 2.023176 Non stationary
@ FDOV3 -1.771813 -3.493747 -2.8892 -2.581596 | 2.112415 Non stationary
% SD -1.704143 -3.493747 -2.8892 -2.581596 2.072585 Non stationary
2 oD -2.547201 -3.493129 -2.888932 -2.581453 1.982667 Non stationary
g LRO5 -1.987313 -3.493129 -2.888932 -2.581453 2.066547 Non stationary
n LROV5 -1.986585 -3.493129 -2.888932 -2.581453 1.952472 Non stationary
VolD -2.527367 -3.493129 -2.888932 -2.581453 1.856744 Non stationary
VolL -1.606732 -3.493747 -2.8892 -2.581596 2.034052 Non stationary

Source: Author’s calculations

4.3 Level- degree of Integration

Another requirement for error correction model sfpeation and the cointegration evaluation is

the degree of integration for the given variablesorder to measure the degree of integration,
unit-root testing is done at ‘level’, ‘the firstftirence’ and ‘the second difference’ for all the

variables.
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The results of levels of integration for individwedriables are given in the following table. It can
be seen that all the variables are non-stationiailg\el’ and stationary for ‘the first difference’

that is they are integrated of order 1; | (1).

Table 3: Degree- level of integration testing

Unit-Root
Degree of First Second Degree of
Banks integration Level difference | difference integration

IBR Non stationary Stationary N/A (1)

FDO3 Non stationary Stationary N/A I(1)

I FDOV3 Non stationary Stationary N/A (1)
S SD Non stationary Stationary N/A (1)
ﬁ oD Non stationary Stationary N/A I(1)
% LRO5 Non stationary Stationary N/A (1)
- LROV5 Non stationary Stationary N/A I(1)
VolD Non stationary Stationary N/A (1)

VolL Non stationary Stationary N/A I(1)

IBR Non stationary Stationary N/A (1)

FDO3 Non stationary Stationary N/A I(1)

% FDOV3 Non stationary Stationary N/A (1)
= SD Non stationary Stationary N/A I(1)
= oD Non stationary Stationary N/A (1)
% LRO5 Non stationary Stationary N/A (1)
% LROV5 Non stationary Stationary N/A I(1)
VolD Non stationary Stationary N/A (1)

VolL Non stationary Stationary N/A I(1)

IBR Non stationary Stationary N/A I(1)

FDO3 Non stationary Stationary N/A I(1)

[ FDOV3 Non stationary Stationary N/A (1)
S SD Non stationary Stationary N/A I(1)
2 oD Non stationary Stationary N/A (1)
g LRO5 Non stationary Stationary N/A I(1)
o LROV5 Non stationary Stationary N/A (1)
VolD Non stationary Stationary N/A (1)

VolL Non stationary Stationary N/A I(1)

Source: Author’'s calculations
4.4 Cointegration Testing

Table 4.4 below summarizes the results for thetegnation tests. For banking interest rates on

saving deposits and lending rates, the null hymishef no-cointegration cannot be rejected even
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at the 10% level. Bank interest rates seem to beegrated with corresponding market rates. In
the specification model, Engel-Granger cointegratest is used to conclude cointegration. The

results from both of these tests are summarizéideifiollowing table:

Table 4: Engel-Granger Cointegration Test Stats

Granger Trace Test
Cointegration Level of OLS Residual
Banks Test Stationarity Integration Stationarity Cointegration
FDO3 Non stationary I (1) Stationary Yes
" FDOV3 Non stationary I (1) Stationary Yes
= SD Non stationary I (1) Stationary Yes
a oD Non stationary I (1) Stationary Yes
& LRO5 Non stationary (1) Stationary Yes
E‘ LROV5 Non stationary I (1) Stationary Yes
VolD Non stationary I (1) Stationary Yes
VolL Non stationary I (1) Stationary Yes
FDO3 Non stationary I (1) Stationary Yes
I FDOV3 Non stationary I (1) Stationary Yes
= SD Non stationary I (1) Stationary Yes
e oD Non stationary I (1) Stationary Yes
% LRO5 Non stationary I (1) Stationary Yes
? LROV5 Non stationary I (1) Stationary Yes
= VolD Non stationary I (1) Stationary Yes
VolL Non stationary I (1) Stationary Yes
FDO3 Non stationary I (1) Stationary Yes
" FDOV3 Non stationary I (1) Stationary Yes
= SD Non stationary I (1) Stationary Yes
o OoD Non stationary I (1) Stationary Yes
T LRO5 Non stationary (1) Stationary Yes
(,E) LROV5 Non stationary I (1) Stationary Yes
VolD Non stationary I (1) Stationary Yes
VolL Non stationary I (1) Stationary Yes

Source: Author’s calculations

4.5 Autoregressive Distributed Lag Model

As per the above analysis, it has been proventh®ae is cointegration between the various
fixed deposits and the money market rates. Herlwet &ind long term relationship for interest
rate pass-through for these products will be aralyzow. They are the calculation of the short
and long term pass-through equation using autossiye distributed lag model (ADL) and error

correction modeling. The results are detailed Iolet@.5.
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Table 5: Pass-through Statistics Summary

Short
Term Long Term
Mean
Adjustment
Degree of Degree of Lag (Months)
Pass pass pass Rate of a
ol Markup through through | adjustment 1_(_1]

Banks stats (ao) (a1) (/82) (:83) B
FDO3 0.241 0.122 0.93 -0.129 6.8
m FDOV3 0.545 -0.162 0.552 -0.203 5.7
= SD 0.103 -0.142 -0.590 -0.089 15.9
3 oD 1.446 0.036 0.607 -0.117 8.2
=4 LRO5 3.028 0.051 0.693 -0.205 4.6
§ LROV5 2.344 0.061 0.841 -0.170 5.5
VolD 341294.637 -0.001 -0.375 -0.008 12.5
VolL 439123.602 -0.14 0.645 -0.002 15.7
FDO03 0.219 0.169 1.248 -0.137 6.1
[ FDOV3 0.167 0.121 1.458 -0.296 9.2
S SD 0.650 -0.128 0.239 -0.297 4.1
= oD 1.448 0.248 1.195 -0.431 5.3
§ LRO5 1.831 0.268 1.148 -0.462 4.5
= LROV5 1.255 0.232 1.234 -0.328 6
= VolD 31908.86 0.003 0.2 -0.005 19.4
VolL 113960.12 -0.008 0.15 -0.001 17.3
FDO3 0.363 0.150 1.311 -0.132 6.4
m FDOV3 0.412 0.124 1.259 -0.116 7.6
x SD 1.518 -0.035 0.468 -0.529 2
s oD 1.994 0.010 0.953 -0.149 6.6
= LRO5 1.530 0.116 1.145 -0.131 6.7
UE) LROV5 1.402 0.116 1.295 -0.115 7.7
VolD 38245.78 -0.008 0.500 -0.012 8.4
VolL 206289.18 0.026 0.442 -0.086 11.3

Source: Author’s calculations
4.6 Regression results and discussion

In Table 5, the estimates of the speed of adjustierenboth negative and statistically significant.
This shows that the mean of the lending and depatat regress to their long run equilibrium
values. In all cases, the results indicate that tlean 5% of the disequilibrium gap in the lending

rates is corrected within one month.

40



The average number of months required to reachldghig run value is obtained by calculating
the mean adjustment lag —MAL. The MAL is a measuir¢he speed with which lending and
deposit rates and deposit and loan volumes resfgomivements in policy rates.

Large banks

The short-run impact of policy changes ranges betw-0.162 and 0.122, thus indicative of
incomplete immediate interest rate pass-througeceffThe long run impact of policy actions
ranges between 0.35 to 0.93 with pass through baimgpst complete in the following bank
products; 0-3 months fixed deposits, 0-5 yearsdaard over 5 years loans. In the short run pass
through is incomplete for both loan and deposiuwtds. However, in the long run pass through
appears to be incomplete for deposit volumes bpitcgehing 1 (complete pass through) for loan
volumes.

It can be observed that the period required froenpbint the monetary authority takes action to
the point the commercial banks respond to the palignal ranges between lyear 4months to 4
months. The average speed for deposit and loaimesuo fully adjust to market rate changes is
typically 1 year and half a month and 1 year 3 rhemespectively.

Medium banks

For medium banks in Kenya, the short run impaqtadicy changes affecting retail rates ranges
between -0.128 and 0.268. This shows that inteegstpass through is incomplete in the short
run. On the other hand, pass through impact inldhg run ranges between 0.15 and 1.458
indicating that there are mixed results with pdssugh being complete for fixed deposits and
all the loan products. For the volumes howevernglexists incomplete pass through for both the

deposit and loan volumes.
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The Mean adjustment lag (MAL) for deposit and |erdrates ranges between 9 months and 4
months for medium banks. It takes lyear 7monthslamér 5Smonths for deposit volumes and
loan volumes to adjust to money market rates res@by.

Small banks

In the small banks category, the short run impacges between -0.035 and 0.124 This indicates
that there is incomplete pass through in the shaort Different results are seen in the long run
where the impact ranges from 0.442 and 1.311. Hassigh is complete for all the bank
products except for saving deposits. As for theunads, pass through is incomplete for both
deposit and loan volumes.

The Mean adjustment lag (MAL) for deposit and lemdrates ranges between 8months and
2months for small banks. It takes 8months and 1ihsofor deposit volumes and loan volumes

to adjust to money market rates respectively.
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CHAPTER FIVE
CONCLUSION AND RECOMMENDATIONS
5.1 Introduction

The main aspect of interest rate transmission nmesimanalyzed in this paper is interest rate
pass-through (IRPT) in Kenyan banking. The resanis conclusions for each bank category will

be highlighted in the following sections.

5.2 Interest Rate Pass-though: Bank Categories

The primary result of this research is to study\heation in interest rate pass-through for all
banks in Kenya across different bank categoriggielamedium and small banks. The analysis

and their relevant conclusions for each categagyaarbelow:

5.2.1 Large banks

It has been found that among all the bank categioléege banks have the lowest pass-through
rate. The long term pass-through rate for all bamducts was found to be less than unity which
is considered quite low from every standard. Volsrakloans and deposits indicate incomplete

pass through both in the long run and short run.

However, the short term rate of adjustment is atsapproximately 8% which is very low. This,
however, does not imply that the banking systemdage banks is particularly inefficient, it can
be indicative of a very high degree of competitidowever, these banking interest rates do react
significantly to misalignments with correspondinguket rates and consequently adjust towards

equilibrium, but at a slower rate for almost alltloé short term interest rate categories.

5.2.2 Medium banks

Analysis on interest rate transmission mechanisriM@dium banks revealed some interesting

findings. Although the overall long term pass-thlgbuate is considerably high, but the degree of
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pass-through behaviour increases with maturitysofixed deposits and fixed loans. Volumes of

loans and deposits indicate incomplete pass thrboghin the long run and short run.

Moreover the rate of adjustment is among the higimeKenya. It is around 23% per month for
fixed deposits, 30% for saving deposits and 45%tlier lending rates respectively. All these
figures are considerably high as compared to tha flam other categories. This indicates that
the interest rate transmission mechanism is qufeetere in medium banks and banks play a

pivotal role in the transmission of monetary policy

5.2.3 Small banks

Small banks have an exceptionally high pass-throwgé as compared to the various bank
categories. As expected from literature, short tgrass-through is incomplete for all bank
products. The long term pass-through rate for tfveéd deposits, fixed loans and overdraft are
unity with an exception of saving deposits. Howepass through to the deposit and loan

volumes in both the long run and short run is inptate.

In addition to the above, the rate of adjustmergraund 13% per month for fixed deposits, 6%
for saving deposits and 14% for the lending raéspectively. All these figures are considerably
higher as compared to the data from other bankgoats. This indicates a highly efficient

interest rate transmission mechanism and a very opgket system whereby their policy rate is
totally and effectively transferred to the retadnking consumer rates in a shortest period of

time.

Inefficiency occurs when it comes to the volumesrehpass through is incomplete indicating
that the policy rate is not effectively transmittedthe shortest period of time into loan and

deposit volumes.
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5.3 Interest Rate Pass-through: Cross Product Compeon
In terms of comparison across different bankingdpats, results have been very consistent and

they do follow the general economic theory.

The fixed deposit rates are normally the ones fphigher long term pass-through and higher
speed of adjustment in the short run. The resuldscate that the speed of adjustment is the
fastest for the 0-3 month deposit rates whereBloivs down with the increase of its maturity to
over 3 months and saving deposits. Moreover, thg term pass-through is also more complete
for shorter maturity interest rates as comparethélong term deposit rates. This is probably
because we are using short term money market sateiaindependent variable, so the short
term deposit rates are adjusted quickly to marketpetition, whereas the long maturity rates
take some time to change and change is smoothlofigeterm multiplier for most cases is less

than 1 indicating less than full pass-through.

The pass-through is considerably less for the gadeposits rate and lending rates, which
indicates that these rates are quite sticky ang doenot move quickly to adjust to policy rate
changes. The short term speed of adjustment fosdkeg deposits and lending rates is also

quite low as compared to fixed deposit rates.

5.4 Recommendations
Monetary policy affects investment and aggregateatel. It depends on the degree and extent

to which changes in policy interest rates are ghsiseugh to retail bank interest rates. While
the Central Bank policy signals have been quiteatiffely transmitted to retail rates in the long
run, the transmission from the policy rates toitetdes in the long run have remained sticky.
Pass-through from policy rates to loan and depaditmes also remains sticky in both the long

and short run. Regardless of the fundamentals aftaiaing high lending rates such as inflation
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levels, profit margins and credit risks having aieh in favour of the commercial banks,
commercial banks still maintain high interest rat€his situation frustrates monetary policy

makers and creates an unfounded notion that theons are not effective.

This study provides some insight into the relatiopsetween policy rates and commercial bank
interest rates. Findings of this study indicatdiekyg interest rate pass through in the short-run.
The study indicates stickiness of policy transnaissirom policy interest rates to commercial
bank rates both for the deposit and lending ratelsdeposit and loan volumes. Inefficiencies in
the Kenyan money market are signalled by the stinggiss in policy transmission. This poses
serious challenges for implementation of monetawjicp thereby rendering monetary policy

ineffective in achieving its objectives.

The mean lag adjustment used in the study estaslidtat the market does not instantaneously
adjust their deposit interest rates and lendingredt rates to changes in policy rate. This implies
that when a monetary policy action is implementbd, retail rates take time before responding.
Thus for monetary policy effectiveness, apart frloousing on the other factors that affect
complete pass-through, the monetary authority shaldo adopt forward looking models that
facilitate appropriate timing of the policy actioaad effectively incorporates expectations of

market players.

Conclusions from this study suggest that furtheeagch may be necessary on two issues. First is
to find the reasons behind the differences in ffeed of interest rate adjustment amongst banks.
This would advance the identification of prospeetiexplanatory factors of the observed

heterogeneity.
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Secondly, an analysis on the use of common foreigrency with respect to pass-through for
foreign loans/deposits interest rates for differeotintries. This may assist the local monetary

authorities to make comparisons for effective manepolicies.
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APPENDICES

Appendix I
Small Banks
Deposit Deposit rates Lending rates
volumes Loan volumes . 1-5 Over 5 Interbank rate
0-3months Over 3 months Savings | overdraft years years

Dec-02 2,288,371 1,923,345 7.34 7.36 4.63 17.34 16.98 17.74 8.69
Jan-03 2,258,298 1,938,521 7.30 7.41 4.44 17.39 17.16 17.61 9.04
Feb-03 2,269,812 1,936,221 7.29 7.03 4.44 17.28 16.24 17.73 7.06
Mar-03 2,265,215 1,982,883 6.79 6.63 4.42 17.00 16.66 17.67 6.22
Apr-03 2,244,521 2,034,862 6.76 6.58 4.35 16.57 16.39 16.48 5.88
May-03 2,255,678 2,049,753 6.22 6.45 3.96 15.97 16.40 16.33 5.67
Jun-03 2,028,317 1,559,729 5.77 5.62 3.73 15.29 16.02 15.87 1.62
Jul-03 2,123,278 1,647,969 4.63 4.92 3.45 15.19 15.98 14.69 0.45
Aug-03 2,136,686 1,543,236 4.24 4.85 3.31 14.85 13.98 14.81 0.43
Sep-03 2,125,640 1,634,081 3.51 3.93 3.25 13.74 13.51 14.30 0.54
Oct-03 2,162,696 1,724,011 3.54 3.93 3.24 13.52 13.74 14.64 0.69
Nov-03 2,304,263 1,715,527 3.86 4.16 3.02 13.42 13.91 14.71 0.73
Dec-03 2,228,274 1,765,021 3.65 4.14 3.02 14.01 13.74 14.73 0.81
Jan-04 2,380,772 2,130,175 3.66 4.01 2.66 13.66 13.43 14.32 0.82
Feb-04 2,071,329 1,429,866 3.42 4.23 2.72 14.69 12.72 12.05 0.9
Mar-04 2,083,637 1,702,348 3.33 4.03 2.77 14.87 13.82 13.23 1.27
Apr-04 2,085,067 1,715,994 3.28 4.03 2.77 14.86 11.78 13.50 1.72
May-04 2,133,853 1,775,133 3.07 4.08 2.70 14.45 10.70 12.89 2.05
Jun-04 2,171,080 1,815,850 3.01 3.81 2.68 14.48 10.37 12.70 1.29
Jul-04 2,210,620 1,744,196 2.83 3.69 2.71 13.91 10.27 11.87 1.52
Aug-04 2,206,422 1,837,215 3.03 3.92 2.43 13.70 12.79 11.93 2.1
Sep-04 2,088,329 1,708,111 3.28 3.87 2.58 13.41 12.59 11.13 2.95
Oct-04 2,212,337 1,743,297 3.32 4.06 2.50 13.03 12.62 11.62 3.56




Nov-04 2,241,315 1,747,037 3.34 4.05 2.50 13.66 13.06 12.13 4.66
Dec-04 2,240,744 1,771,300 3.73 4.89 2.57 14.01 13.63 12.36 9.41
Jan-05 2,244,423 1,758,064 4.45 4.88 2.83 14.33 13.26 12.34 8.72
Feb-05 2,233,234 2,215,590 5.06 5.60 2.83 14.60 13.27 12.65 8.14
Mar-05 2,231,677 1,866,702 5.33 5.80 2.96 14.05 13.53 12.85 8.13
Apr-05 2,250,747 1,940,526 5.75 6.01 2.98 14.63 13.79 13.03 8.28
May-05 2,247,152 1,901,545 5.76 6.00 2.98 14.59 13.81 13.30 8.3
Jun-05 2,255,396 1,873,800 5.88 6.14 3.02 14.17 13.86 13.72 7.37

Jul-05 2,298,710 1,905,722 6.07 6.17 3.04 14.09 13.92 13.71 7.51
Aug-05 2,164,910 1,906,747 6.09 6.35 2.93 14.10 14.23 13.43 7.77
Sep-05 2,290,657 1,926,886 6.10 6.40 3.14 11.48 14.42 13.54 8.03
Oct-05 2,327,433 1,948,460 6.15 6.55 3.07 14.54 14.29 13.18 7.98
Nov-05 2,349,098 2,012,294 5.81 6.64 3.06 14.66 13.48 12.70 7.64
Dec-05 2,393,429 2,090,532 6.06 6.48 3.03 14.53 14.26 13.20 7.79
Jan-06 2,403,993 2,187,928 6.20 6.51 3.05 14.67 14.32 13.35 7.78
Feb-06 2,397,499 2,176,832 5.90 6.34 3.07 14.80 14.80 13.55 7.73
Mar-06 2,450,284 2,086,954 6.27 5.56 3.06 14.79 14.86 13.61 7.52
Apr-06 2,436,407 2,239,370 6.25 6.58 3.06 14.77 14.71 13.59 6.97
May-06 2,480,877 2,208,128 5.79 6.34 3.38 13.24 13.42 12.58 8.11
Jun-06 2,547,060 2,121,145 5.82 6.61 3.16 14.41 14.72 13.69 6.41

Jul-06 2,578,579 2,175,023 6.29 6.48 2.98 14.03 14.23 13.33 5.74
Aug-06 2,564,091 2,186,078 5.79 6.29 2.99 14.81 13.38 13.46 5.66
Sep-06 2,585,551 2,127,303 5.98 6.52 3.00 14.81 13.63 13.41 6.02
Oct-06 2,614,108 2,171,041 5.96 6.49 2.99 14.86 14.42 13.06 6.08
Nov-06 2,639,747 2,248,137 6.10 6.81 2.99 14.82 14.36 13.12 6.18
Dec-06 2,717,178 2,309,887 6.14 6.59 2.98 13.82 13.92 13.11 6.34
Jan-07 2,451,192 1,969,971 5.70 6.32 3.07 14.38 12.98 11.80 6.43
Feb-07 2,726,431 2,306,392 6.11 6.64 3.07 15.51 14.39 12.87 6.52
Mar-07 2,797,423 2,354,101 6.25 6.77 3.14 14.89 14.01 13.07 6.55
Apr-07 2,880,067 2,392,535 6.18 6.67 3.05 15.02 13.75 13.07 6.81




May-07 2,851,338 2,440,638 6.18 6.78 3.13 15.11 14.26 13.37 7.11
Jun-07 2,874,146 2,455,540 6.30 6.98 6.74 15.39 14.45 13.50 6.98

Jul-07 2,882,000 2,382,457 6.00 6.95 2.92 15.32 15.82 13.55 7.07
Aug-07 2,622,793 2,425,639 5.29 5.98 2.93 15.22 14.59 12.21 7.38
Sep-07 3,068,906 2,457,173 6.05 6.85 2.93 14.45 13.82 12.70 7.59
Oct-07 3,114,638 2,484,628 6.01 6.94 2.88 14.45 13.82 12.65 7.65
Nov-07 3,081,925 2,601,363 6.18 6.93 2.90 14.11 12.85 12.14 6.5
Dec-07 3,065,594 2,557,221 6.18 6.81 2.82 14.26 13.89 12.35 7.05
Jan-08 3,127,751 2,663,167 5.90 6.75 2.83 14.17 13.58 13.21 7.66
Feb-08 3,144,635 2,651,321 6.21 6.94 2.88 14.33 13.50 12.91 7.18
Mar-08 2,302,510 1,921,866 5.08 5.64 2.35 13.59 12.71 10.95 6.35
Apr-08 3,125,168 3,117,639 6.00 7.07 2.89 14.74 13.50 13.03 6.59
May-08 3,025,545 3,249,518 6.08 7.18 2.86 14.88 14.44 13.06 7.72
Jun-08 3,375,158 5,127,557 6.09 7.24 2.65 14.36 13.29 12.74 7.79

Jul-08 3,314,976 5,185,099 6.22 7.33 2.82 14.72 13.70 13.38 8.07
Aug-08 2,952,955 5,568,579 5.89 7.47 2.63 15.06 12.60 12.80 6.92
Sep-08 3,363,591 8,265,465 6.56 7.72 2.92 15.14 14.43 13.40 6.7
Oct-08 3,397,140 3,319,123 6.42 7.82 2.88 15.39 14.19 13.37 6.81
Nov-08 3,511,554 3,070,164 6.72 8.19 2.86 15.38 14.20 13.24 6.83
Dec-08 3,573,021 3,059,845 6.73 8.18 3.23 15.31 14.38 13.46 6.67
Jan-09 3,580,054 3,041,376 6.70 8.27 3.13 15.36 14.26 13.85 5.95
Feb-09 3,619,483 3,250,442 6.62 8.07 3.09 14.85 14.35 13.70 5.49
Mar-09 3,636,984 3,103,223 6.45 8.26 3.07 15.10 14.67 14.42 5.57
Apr-09 3,652,598 3,260,100 6.77 8.09 3.05 15.08 14.32 14.64 5.81
May-09 3,718,691 3,232,564 6.87 8.36 3.01 15.36 14.73 14.68 5.55
Jun-09 3,781,644 3,250,976 6.94 8.47 2.99 15.38 14.67 14.59 3.08

Jul-09 3,915,188 3,317,756 6.37 8.60 2.89 15.62 15.02 15.01 2.69
Aug-09 4,011,323 3,257,962 6.02 7.65 2.69 15.45 15.06 14.59 3.68
Sep-09 4,049,168 3,245,846 6.38 8.41 2.85 15.50 14.89 14.75 3.38
Oct-09 4,092,860 3,327,577 7.03 8.37 3.11 15.66 14.73 14.72 2.57




Nov-09 4,226,013 3,342,024 6.84 8.62 3.05 15.91 14.57 14.39 3.11
Dec-09 4,368,579 3,471,608 7.26 6.11 3.10 15.66 14.50 14.45 2.95
Jan-10 4,543,938 3,470,658 7.17 8.36 3.05 15.65 14.72 14.21 3.69
Feb-10 4,590,888 3,515,875 6.98 8.60 3.08 16.34 14.50 14.79 2.39
Mar-10 4,725,222 3,587,803 7.02 8.71 3.04 15.39 14.84 14.34 2.21
Apr-10 4,795,886 3,655,445 6.97 8.42 3.01 16.62 15.11 14.75 2.46
May-10 4,882,220 3,730,120 6.39 7.79 2.87 16.39 15.31 15.22 2.16
Jun-10 5,042,345 3,817,931 6.25 7.37 2.86 17.05 15.25 14.81 1.15

Jul-10 5,135,683 3,855,391 6.38 7.18 2.94 17.68 14.78 14.00 1.35
Aug-10 5,243,951 3,887,718 6.29 7.08 2.88 16.83 14.17 14.76 1.66
Sep-10 5,329,775 3,910,141 6.07 6.78 2.86 16.88 15.65 13.81 1.18
Oct-10 5,565,658 3,981,443 5.95 6.98 2.86 16.16 14.87 14.22 0.98
Nov-10 5,615,355 4,073,552 5.97 6.92 2.97 16.13 14.09 13.15 1.01
Dec-10 6,472,671 4,583,855 6.89 7.67 3.31 15.04 14.64 14.06 1.18
Jan-11 6,520,935 4,610,384 6.68 7.21 3.39 15.14 15.61 14.27 1.24
Feb-11 6,619,840 4,673,415 7.22 7.56 3.68 17.15 15.21 14.14 1.13
Mar-11 6,865,154 4,775,361 6.60 7.04 3.22 15.90 15.03 13.73 1.24
Apr-11 6,333,022 4,431,677 6.06 6.87 2.83 15.04 14.35 12.95 3.97
May-11 6,449,772 4,491,358 5.97 6.67 2.69 14.82 14.06 13.07 5.54
Jun-11 6,567,581 4,567,215 5.96 6.72 2.77 14.86 14.23 13.03 6.36

Jul-11 6,536,847 4,671,420 6.12 6.98 3.05 15.88 14.53 13.28 8.61
Aug-11 6,616,002 4,803,120 6.03 7.15 2.81 15.85 14.59 13.31 14.29
Sep-11 6,794,864 5,030,358 6.13 7.62 2.96 15.81 14.72 13.35 7.46
Oct-11 6,839,941 5,137,445 6.63 7.97 2.90 16.32 14.74 12.46 14.95
Nov-11 6,842,381 5,187,920 9.22 9.68 3.74 17.63 17.44 15.99 28.9
Dec-11 7,074,119 5,334,086 10.89 11.19 3.86 19.73 18.41 16.69 21.75
Jan-12 7,122,504 5,246,008 11.44 12.15 4.09 19.11 18.57 17.79 19.27
Feb-12 7,197,280 5,029,896 12.55 12.99 4.27 19.56 19.44 17.37 18.15
Mar-12 6,781,784 4,804,553 12.39 12.97 3.70 18.77 18.99 16.21 24.02
Apr-12 7,344,409 5,348,785 12.45 13.04 4.02 19.60 19.61 17.76 16.15




May-12 7,553,646 5,308,189 12.19 13.07 4.06 20.28 19.94 18.03 17.16
Jun-12 7,759,405 5,427,773 12.19 13.06 3.74 19.05 20.21 18.92 17.09

Jul-12 7,838,721 5,428,374 11.64 12.10 3.75 19.54 20.57 18.98 13.71
Aug-12 7,924,803 5,477,306 11.38 12.15 3.75 19.70 20.74 18.11 8.97
Sep-12 8,130,899 5,536,354 10.96 12.18 3.66 19.15 19.77 18.34 7.02
Oct-12 8,181,797 5,521,085 10.24 11.79 3.38 18.10 19.25 17.25 9.14
Nov-12 8,334,986 5,609,953 9.72 11.60 3.17 19.01 18.25 16.47 7.14
Dec-12 8,289,300 5,721,339 9.16 10.67 3.35 18.61 18.09 16.51 5.84
Jan-13 8,340,327 5,702,814 8.96 9.84 3.38 18.00 18.61 16.45 5.86
Feb-13 8,444,131 5,793,607 8.65 9.72 3.30 18.31 17.20 16.85 9.25
Mar-13 8,463,653 5,771,488 8.63 10.59 3.37 18.08 17.65 16.71 8.93
Apr-13 8,507,481 5,918,393 8.05 8.99 3.19 18.75 18.67 17.42 7.9
May-13 8,657,775 5,914,255 8.64 9.48 3.11 18.32 17.84 17.05 7.16
Jun-13 8,725,783 6,128,597 8.45 9.48 3.25 17.88 17.90 16.90 7.14

Jul-13 8,891,829 6,321,091 7.96 8.84 3.05 18.22 18.20 17.29 7.93
Aug-13 8,927,820 6,415,117 7.68 8.62 2.99 17.78 17.83 17.18 8.88
Sep-13 8,903,896 6,612,925 7.57 8.34 3.00 17.28 17.66 16.65 7.52
Oct-13 8,834,612 6,700,006 7.76 8.52 3.05 17.64 17.58 16.93 10.66
Nov-13 11,043,328 8,919,767 8.26 8.87 3.04 17.46 17.84 16.22 10.77
Dec-13 8,257,077 5,894,434 6.65 7.20 3.00 16.37 16.90 16.13 8.98
Jan-14 9,141,930 6,896,600 8.00 8.40 3.06 17.14 17.29 16.05 10.43
Feb-14 9,323,005 6,852,050 8.13 8.43 3.05 17.36 16.92 15.80 8.83
Mar-14 9,408,392 6,898,801 7.88 8.55 3.13 17.99 16.93 15.28 6.47
Apr-14 9,500,090 6,958,100 7.90 8.41 3.03 17.34 17.15 15.38 7.4

Source: Central Bank of Kenya Database, (2002-2014)
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Appendix Il

Medium Banks

Deposit Loan Deposit rates Lending rates Interbank
volumes volumes . 1-5 Over rate
0-3months Over 3 months Savings overdraft | years 5 years

Dec-02 4,407,643 3,056,027 5.36 5.98 3.44 14.05 14.82 13.39 8.69
Jan-03 4,432,695 3,110,908 5.38 5.80 3.54 14.01 14.75 16.15 9.04
Feb-03 4,498,435 3,048,850 5.35 5.75 3.40 13.88 14.26 16.21 7.06
Mar-03 4,623,290 3,222,659 4.86 5.44 3.53 12.26 13.82 16.28 6.22
Apr-03 4,570,780 3,388,783 4.43 5.00 3.01 12.68 13.64 16.04 5.88
May-03 4,639,830 3,546,123 4.09 4.87 2.98 11.80 13.06 14.89 5.67
Jun-03 3,955,566 2,678,703 3.44 4.59 3.64 12.74 12.94 14.78 1.62

Jul-03 4,355,242 2,837,459 2.90 4.00 2.10 12.22 12.24 14.07 0.45
Aug-03 4,549,334 2,574,707 2.42 3.51 2.13 12.49 11.04 14.04 0.43
Sep-03 4,603,390 2,657,700 2.08 2.96 1.97 12.00 13.24 13.96 0.54
Oct-03 4,996,512 2,791,404 1.89 2.67 1.26 11.93 14.13 14.10 0.69
Nov-03 5,197,617 2,837,300 1.88 2.52 1.26 12.33 12.86 14.00 0.73
Dec-03 5,021,047 3,084,600 1.76 2.59 1.24 12.46 11.24 13.48 0.81
Jan-04 5,292,741 4,871,437 1.72 2.54 1.25 12.16 10.81 13.19 0.82
Feb-04 6,544,747 4,606,032 2.36 3.17 2.22 11.83 11.92 11.78 0.9
Mar-04 6,566,392 4,792,278 2.47 3.02 2.19 12.02 10.75 11.94 1.27
Apr-04 6,675,819 4,635,397 2.47 3.03 2.14 11.91 11.07 11.59 1.72
May-04 6,993,845 5,162,360 2.36 4.05 2.14 11.43 11.63 11.67 2.05
Jun-04 7,059,017 5,421,909 2.74 2.99 2.13 12.69 12.09 11.71 1.29

Jul-04 6,903,163 4,951,857 2.86 2.97 2.09 11.98 11.63 11.16 1.52
Aug-04 7,603,968 5,575,197 2.84 412 1.97 12.21 11.69 12.13 2.1
Sep-04 7,702,227 6,052,848 3.03 3.26 1.98 11.40 11.87 12.32 2.95
Oct-04 7,478,135 6,160,126 3.23 3.35 2.07 12.14 11.50 12.29 3.56
Nov-04 7,494,308 6,252,182 3.49 3.57 2.05 12.29 11.42 11.56 4.66

Vi




Dec-04 7,474,726 6,052,240 4.65 3.91 2.30 12.96 1233 | 10.88 9.41
Jan-05 7,637,048 6,095,153 5.74 4.68 2.66 13.63 13.91 | 10.25 8.72
Feb-05 7,743,869 6,315,948 6.04 5.27 2.65 13.81 14.03 | 10.41 8.14
Mar-05 8,356,806 6,544,193 6.13 5.08 2.81 14.59 14.03 | 11.04 8.13
Apr-05 8,226,571 6,534,063 6.25 5.42 2.92 14.58 1424 | 1152 8.28
May-05 8,435,006 6,630,842 6.45 6.17 2.92 15.56 1429 | 11.92 8.3
Jun-05 8,492,138 6,556,167 6.52 6.54 2.73 15.28 1454 | 11.98 7.37

Jul-05 9,118,771 7,186,286 6.63 6.90 2.75 14.82 1458 | 12.32 7.51
Aug-05 9,401,151 7,269,144 6.63 6.87 2.66 14.66 14.72 | 1175 7.77
Sep-05 9,562,190 7,349,951 6.73 7.14 2.63 14.41 14.67 | 12.38 8.03
Oct-05 9,582,406 7,514,640 6.81 7.18 2.59 14.43 1459 | 12.32 7.98
Nov-05 9,758,329 7,722,517 6.70 7.36 2.66 13.90 13.56 | 11.55 7.64
Dec-05 9,795,333 7,694,400 6.74 7.32 2.86 14.50 1425 | 11.82 7.79
Jan-06 9,912,518 7,867,255 6.78 7.40 2.21 14.02 1429 | 10.49 7.78
Feb-06 9,814,069 8,107,790 6.74 7.34 2.45 14.48 1412 | 1130 7.73
Mar-06 9,801,861 7,956,922 7.03 7.44 2.34 14.93 13.72 | 1177 7.52
Apr-06 9,901,334 8,414,184 6.87 7.34 2.28 15.47 14.04 | 13.46 6.97
May-06 10,891,566 8,686,894 6.42 7.04 2.40 15.47 1532 | 13.51 8.11
Jun-06 10,872,625 8,526,299 6.92 7.16 2.13 15.25 14.01 | 13.55 6.41

Jul-06 11,867,557 9,048,605 6.29 6.88 2.23 14.67 1522 | 13.91 5.74
Aug-06 11,805,916 9,461,089 5.96 6.63 2.27 14.90 15.06 | 13.91 5.66
Sep-06 11,857,039 9,921,404 5.81 6.59 2.28 15.13 15.06 | 13.21 6.02
Oct-06 12,092,529 9,751,202 5.92 6.70 2.29 15.30 15.04 | 13.07 6.08
Nov-06 12,506,841 9,777,238 5.77 6.67 2.27 15.90 15.14 |  12.92 6.18
Dec-06 12,614,960 9,838,075 5.70 6.77 2.28 15.84 14.92 | 13.03 6.34
Jan-07 12,632,017 | 10,123,461 5.88 6.71 2.43 15.71 14.81 | 11.87 6.43
Feb-07 12,314,482 9,914,826 5.87 6.25 2.54 15.63 1467 | 1230 6.52
Mar-07 12,222,701 | 10,188,930 5.83 7.18 2.27 15.28 1474 | 1172 6.55
Apr-07 12,047,393 | 10,190,041 5.36 6.59 2.13 14.44 1441 | 11.76 6.81
May-07 13,237,763 8,090,850 6.01 7.14 2.47 14.46 1419 | 11.70 7.11

Vi




Jun-07 13,306,588 8,735,134 5.92 7.07 2.38 14.50 1427 | 1177 6.98
Jul-07 13,846,159 8,637,802 6.04 7.02 2.97 13.97 1433 | 11.87 7.07
Aug-07 14,214,914 8,543,750 6.23 6.89 2.73 14.02 1426 | 11.64 7.38
Sep-07 14,171,454 8,862,490 5.77 6.83 2.77 14.74 1423 | 11.26 7.59
Oct-07 14,283,713 8,955,440 5.81 6.77 2.69 13.88 14.42 | 11.84 7.65
Nov-07 13,990,294 9,423,393 5.83 6.88 2.68 14.77 1431 | 11.96 6.5
Dec-07 14,879,100 6,440,486 5.29 6.02 1.92 13.86 13.72 | 12.64 7.05
Jan-08 14,992,024 | 10,249,479 5.52 6.08 1.92 14.01 1432 | 1246 7.66
Feb-08 15,275,223 | 10,385,549 5.93 6.86 2.45 13.95 1430 | 13.48 7.18
Mar-08 13,755,865 9,333,626 5.57 6.54 2.54 13.15 13.62 | 13.20 6.35
Apr-08 19,313,885 | 12,109,185 6.06 7.04 2.69 14.21 13.72 | 13.90 6.59
May-08 22,753,582 | 12,217,609 6.12 7.16 2.69 13.99 13.70 |  13.01 7.72
Jun-08 15,889,904 | 11,420,947 6.36 7.46 2.66 13.00 1431 | 13.76 7.79
Jul-08 16,663,527 | 11,654,168 6.37 7.68 2.66 13.37 1426 | 12.92 8.07
Aug-08 16,716,612 | 11,625,802 6.57 7.56 2.66 13.37 1429 | 13.01 6.92
Sep-08 17,790,106 | 10,962,625 6.37 7.49 2.72 14.08 13.45 | 13.20 6.7
Oct-08 18,342,900 | 12,396,500 6.29 7.52 2.76 13.43 14.63 | 13.45 6.81
Nov-08 17,826,244 | 12,729,546 7.16 7.95 2.49 12.99 14.76 | 13.70 6.83
Dec-08 18,789,227 | 12,930,093 7.32 8.01 2.52 13.57 1522 | 12.74 6.67
Jan-09 18,920,760 | 13,290,159 7.16 8.01 2.47 13.51 1453 | 13.23 5.95
Feb-09 18,907,817 | 12,748,889 7.06 8.06 2.52 13.48 1438 | 13.92 5.49
Mar-09 19,266,033 | 12,890,852 7.08 7.78 2.41 13.41 14.60 | 14.13 5.57
Apr-09 19,030,844 | 13,458,485 7.06 7.76 2.39 13.43 1481 | 14.12 5.81
May-09 19,514,497 | 13,407,289 7.03 7.75 2.44 13.56 14.87 | 1434 5.55
Jun-09 20,530,479 | 13,345,282 6.91 7.79 2.38 13.49 1437 | 14.29 3.08
Jul-09 20,104,137 | 13,580,847 6.76 7.61 2.43 13.40 14.43 | 13.07 2.69
Aug-09 20,648,868 | 13,818,919 6.65 7.85 2.57 13.47 1430 | 13.10 3.68
Sep-09 20,248,185 | 13,977,016 6.60 7.60 2.59 13.47 14.03 | 12.94 3.38
Oct-09 20,527,384 | 14,343,835 6.53 7.92 2.59 13.87 1435 | 13.33 2.57
Nov-09 22,259,720 | 14,772,440 6.86 8.02 3.03 14.43 1429 | 13.17 3.11

viii




Dec-09 21,392,848 | 14,753,245 6.80 8.03 2.95 14.47 1420 | 13.05 2.95
Jan-10 22,333,242 | 14,857,391 6.64 7.59 3.01 14.44 14.15 | 12.89 3.69
Feb-10 23,101,191 | 14,966,502 6.56 7.84 2.55 14.50 14.44 | 1321 2.39
Mar-10 23,899,705 | 15,587,587 5.95 7.12 1.80 14.43 1455 | 13.14 2.21
Apr-10 24,272,535 | 15,793,107 6.36 7.23 2.61 14.71 1471 | 12.94 2.46
May-10 25,082,516 | 16,025,434 6.66 7.32 2.80 14.63 1479 | 12.82 2.16
Jun-10 25,611,325 | 16,050,603 6.10 6.93 2.50 13.86 1454 |  12.52 1.15

Jul-10 26,139,523 | 16,588,390 5.32 6.50 2.66 13.73 14.47 | 1254 1.35
Aug-10 27,207,117 | 16,393,489 5.04 6.26 2.62 13.73 14.15 | 12.56 1.66
Sep-10 27,173,510 | 16,659,165 4.40 5.65 2.51 13.60 1430 | 12.54 1.18
Oct-10 26,504,812 | 17,335,093 4.59 5.77 2.07 13.27 14.13 |  12.42 0.98
Nov-10 26,196,299 | 17,512,726 4.79 5.80 1.99 13.50 14.17 | 1251 1.01
Dec-10 28,028,878 | 18,516,427 5.38 6.44 1.88 12.86 13.99 | 11.65 1.18
Jan-11 29,569,217 | 19,086,669 5.37 6.32 1.82 13.42 13.99 | 10.91 1.24
Feb-11 30,221,336 | 20,242,879 6.07 6.47 1.80 12.91 14.16 | 12.06 1.13
Mar-11 29,535,382 | 20,282,117 5.31 5.87 1.81 13.76 1452 | 12.81 1.24
Apr-11 28,268,534 | 19,098,292 5.08 5.38 1.96 12.90 1421 | 1236 3.97
May-11 28,474,479 | 19,441,896 5.27 5.50 1.85 13.09 1428 | 1236 5.54
Jun-11 29,027,783 | 20,448,702 5.52 5.78 1.93 12.89 14.08 | 12.94 6.36

Jul-11 29,410,325 | 21,589,078 6.43 6.01 1.96 13.71 1490 | 12.52 8.61
Aug-11 29,589,363 | 21,413,858 6.93 6.44 2.15 14.55 15.01 | 12.93 14.29
Sep-11 29,582,629 | 22,903,126 7.41 7.06 2.38 14.80 15.07 | 13.31 7.46
Oct-11 30,586,071 | 23,135,080 9.63 7.85 2.28 14.85 16.47 | 15.44 14.95
Nov-11 30,807,299 | 23,168,882 11.27 9.79 2.40 19.88 19.77 | 18.53 28.9
Dec-11 31,320,928 | 23,982,372 13.61 11.60 2.17 20.18 20.55 | 19.61 21.75
Jan-12 31,202,964 | 24,124,793 14.32 12.23 2.16 20.22 2091 | 19.28 19.27
Feb-12 31,431,041 | 23,989,117 14.57 12.69 2.12 21.27 21.12 |  20.09 18.15
Mar-12 32,388,674 | 24,080,171 16.68 14.58 1.96 21.89 21.64 | 21.09 24.02
Apr-12 32,922,710 | 23,962,193 16.51 14.83 3.44 21.11 20.73 | 19.58 16.15
May-12 33,944,447 | 23,529,520 15.62 14.84 2.12 20.89 2034 | 19.25 17.16




Jun-12 35,304,129 | 24,240,498 15.23 14.66 1.95 21.61 2029 | 19.48 17.09

Jul-12 36,425,606 | 24,480,410 14.11 14.41 1.95 21.02 19.99 | 18.60 13.71
Aug-12 36,861,635 | 24,364,876 13.01 13.79 1.92 21.67 19.66 | 18.41 8.97
Sep-12 37,773,888 | 24,250,293 11.83 13.87 2.02 21.48 1951 | 18.11 7.02
Oct-12 38,626,451 | 25,144,078 11.25 12.88 2.24 20.60 18.58 | 17.81 9.14
Nov-12 39,107,271 | 25,457,293 10.82 12.59 2.24 20.41 1821 | 16.98 7.14
Dec-12 39,021,080 | 25,475,180 10.26 12.03 1.68 17.77 17.56 | 15.63 5.84
Jan-13 38,926,492 | 25,956,435 9.93 11.66 1.91 18.17 17.25 | 15.05 5.86
Feb-13 38,747,078 | 26,552,265 9.66 11.26 1.87 16.65 15.99 | 13.74 9.25
Mar-13 37,887,931 | 26,955,332 9.47 11.06 1.92 17.60 16.54 | 14.49 8.93
Apr-13 41,148,283 | 27,268,210 9.89 10.99 1.92 17.63 16.72 | 13.94 7.9
May-13 40,272,321 | 27,820,571 9.93 11.08 2.11 17.62 16.80 | 14.21 7.16
Jun-13 41,118,661 | 28,901,667 9.66 11.00 1.89 17.25 16.69 | 14.20 7.14

Jul-13 41,401,364 | 29,869,753 8.99 10.30 2.18 17.87 16.17 | 13.54 7.93
Aug-13 41,926,065 | 30,466,272 9.79 10.94 2.46 17.56 16.19 | 13.57 8.88
Sep-13 41,905,794 | 30,832,131 9.26 9.96 2.37 16.95 16.18 | 14.23 7.52
Oct-13 42,142,093 | 31,889,238 9.14 10.08 2.28 17.74 16.82 | 14.42 10.66
Nov-13 41,245,433 | 31,856,235 8.78 10.14 2.12 16.46 16.56 | 13.74 10.77
Dec-13 40,808,172 | 31,366,133 9.32 9.34 1.74 17.64 16.39 | 14.51 8.98
Jan-14 44,439,846 | 32,457,703 9.46 9.87 1.92 17.99 16.58 |  15.00 10.43
Feb-14 50,414,928 | 34,322,580 9.44 9.82 1.96 18.37 16.33 | 14.98 8.83
Mar-14 51,584,506 | 35,495,891 9.51 9.82 1.90 17.85 15.97 | 14.80 6.47
Apr-14 52,681,188 | 33,960,692 9.42 9.75 2.07 18.53 16.00 | 14.68 7.4

Source: Central Bank of Kenya Database, (2002-2014)
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Appendix IlI:

Large Banks

Deposit Rates Lending rates
Deposit volumes Loan volumes 1-5 Over5 Interbank rate
0-3months Over 3 months Savings overdraft | years years

Dec-02 39181610 28700150 5.45 4.94 3.22 15.648 14.784 16.4 8.69
Jan-03 39413062 28783540 5.65 5.20 3.18 15.61 15.37 17.02 9.04
Feb-03 39896281 28657553 5.01 4.62 3.17 15.74 15.71 17.20 7.06
Mar-03 40576879 28805106 3.92 3.16 2.54 13.00 14.01 15.09 6.22
Apr-03 39939606 28768604 4.69 4.38 3.22 15.14 15.35 16.95 5.88
May-03 40914450 28513575 4.22 3.73 3.10 15.22 14.90 16.82 5.67
Jun-03 33983815 22580844 3.85 4.10 3.22 15.83 13.78 15.45 1.62
Jul-03 35603723 22695976 3.16 3.80 1.81 14.83 12.74 15.30 0.45
Aug-03 30126965 22653237 2.37 2.62 1.77 14.68 12.95 15.12 0.43
Sep-03 34002810 22895365 2.01 2.74 1.44 14.18 12.79 15.04 0.54
Oct-03 34903743 22739279 1.89 2.62 1.43 13.81 12.75 14.88 0.69
Nov-03 35268236 23346582 2.54 2.70 1.46 14.58 12.84 14.45 0.73
Dec-03 36116920 23749192 2.52 3.19 1.49 14.41 12.60 14.50 0.81
Jan-04 36517030 22377579 2.19 2.83 1.38 13.62 12.37 14.17 0.82
Feb-04 27335567 17515839 1.46 1.58 1.05 16.12 11.21 11.86 0.90
Mar-04 27886750 17428948 0.80 1.14 1.06 16.89 15.17 13.40 1.27
Apr-04 27886750 17428948 0.80 1.14 1.06 16.89 15.17 13.39 1.72
May-04 29265850 17966494 1.00 0.88 0.84 15.55 14.34 11.89 2.05
Jun-04 28879027 18446388 1.01 0.85 0.68 13.29 14.72 11.84 1.29
Jul-04 28822170 18401788 0.89 0.86 0.97 13.54 14.74 11.33 1.52
Aug-04 29317090 19107808 0.87 1.50 0.96 14.52 14.75 12.25 2.10
Sep-04 29121612 20167261 1.03 0.84 0.94 13.52 13.56 12.58 2.95
Oct-04 29090949 21090837 0.94 0.91 0.94 14.65 14.75 12.86 3.56
Nov-04 17296818 21434857 2.06 1.57 0.85 14.00 13.88 12.80 4.66

Xi




Dec-04 28406043 22670839 1.63 1.02 0.76 16.56 16.51 14.69 9.41
Jan-05 28412929 23406684 1.76 1.16 0.68 17.77 15.51 15.01 8.72
Feb-05 28605452 23216504 2.15 4.64 0.64 15.21 14.95 14.35 8.14
Mar-05 28872877 23334622 3.16 2.37 0.70 16.65 15.76 13.88 8.13
Apr-05 28889308 23337187 3.41 2.04 0.65 16.54 15.22 15.10 8.28
May-05 29367248 22387649 3.51 4.40 0.67 16.91 15.55 15.82 8.30
Jun-05 27315720 22221460 3.62 2.73 0.57 16.30 15.69 17.72 7.37

Jul-05 26764318 23676390 2.72 4.27 0.59 14.88 15.51 16.90 7.51
Aug-05 27382376 23747813 3.40 4.64 0.62 15.47 15.02 16.28 7.77
Sep-05 27817990 24339388 3.55 4.90 0.60 15.28 14.68 14.79 8.03
Oct-05 28423933 24374635 3.38 5.24 0.60 16.69 15.70 15.65 7.98
Nov-05 28104270 24416388 4.11 4.80 0.76 16.75 16.08 16.14 7.64
Dec-05 28456776 24363255 3.56 4.85 0.74 16.01 16.41 15.84 7.79
Jan-06 27871616 24880535 3.56 5.20 1.26 17.28 16.44 15.18 7.78
Feb-06 28869040 24828300 4.05 5.13 1.39 17.00 15.95 15.89 7.73
Mar-06 29938272 25506116 4.15 4.41 1.16 16.10 16.62 15.42 7.52
Apr-06 29229972 25820986 3.87 3.35 1.18 16.60 16.87 15.88 6.97
May-06 30070256 25767641 3.96 4.74 1.37 16.75 17.07 15.92 8.11
Jun-06 31019951 25715051 4.01 4.25 1.35 17.56 16.62 15.79 6.41

Jul-06 31611839 25062915 3.86 4.69 1.35 16.93 16.64 15.90 5.74
Aug-06 31803074 25159851 3.69 4.24 1.27 16.19 16.33 15.22 5.66
Sep-06 31788798 25885553 3.98 4.11 1.30 16.48 16.41 14.52 6.02
Oct-06 31922828 25939724 3.81 4.20 1.16 16.53 16.43 14.76 6.08
Nov-06 31630338 26633500 3.95 4.14 1.31 16.58 16.64 14.57 6.18
Dec-06 30469007 26311710 4.06 4.33 1.27 16.85 16.38 16.55 6.34
Jan-07 31143089 27339039 4.11 4.33 1.34 16.63 20.94 15.03 6.43
Feb-07 31414832 27686827 4.27 4.37 1.33 17.26 17.65 15.89 6.52
Mar-07 32879763 28159225 4.34 3.50 1.39 17.11 16.31 15.78 6.55
Apr-07 32706624 28220761 4.10 3.63 1.33 17.42 16.08 15.23 6.81
May-07 33249672 27736074 3.99 3.98 1.35 17.49 15.75 15.45 7.11

Xii




Jun-07 33966248 29555519 4.09 2.86 1.79 17.63 15.81 15.60 6.98

Jul-07 33592560 29879276 4.08 3.02 1.81 17.52 13.91 14.33 7.07
Aug-07 33531426 30756133 4.06 2.84 1.76 16.42 14.83 14.74 7.38
Sep-07 33735373 30016391 4.08 4.16 2.64 16.75 13.94 15.46 7.59
Oct-07 34462711 29111782 3.85 2.84 1.81 17.10 13.86 13.75 7.65
Nov-07 33892780 29012662 3.89 4.10 2.72 16.76 16.32 15.13 6.50
Dec-07 33449251 29238465 3.60 4.26 2.70 17.02 13.60 14.68 7.05
Jan-08 36337771 29674084 4.18 4.71 2.68 16.75 14.34 16.02 7.66
Feb-08 37759782 29669820 4.38 4.38 2.68 18.99 14.65 16.46 7.18
Mar-08 37526774 30628609 4.28 4.89 2.69 19.13 16.13 16.28 6.35
Apr-08 39167522 29331720 4.16 5.00 2.69 18.41 13.38 14.64 6.59
May-08 38504681 30376142 4.64 4.40 2.69 18.00 15.93 16.02 7.72
Jun-08 82611766 51860641 3.45 3.54 3.19 16.60 16.93 16.07 7.79

Jul-08 71400243 52904861 3.45 3.54 3.19 16.58 16.86 16.45 8.07
Aug-08 71086398 53519151 3.45 3.54 3.19 16.63 16.93 15.65 6.92
Sep-08 85064259 55397552 3.44 3.53 3.19 16.58 16.92 16.03 6.70
Oct-08 75203265 57682201 3.46 3.55 3.21 15.21 17.10 15.75 6.81
Nov-08 73985034 57930129 3.75 3.84 2.10 15.25 17.10 15.81 6.83
Dec-08 74782003 59004095 3.87 3.85 2.09 15.24 17.30 17.15 6.67
Jan-09 72950948 60890683 4.15 4.10 2.44 15.27 17.33 17.12 5.95
Feb-09 74331881 62134904 4.48 4.43 2.53 14.71 17.75 17.43 5.49
Mar-09 78207078 64393832 4.34 4.31 2.38 15.17 18.15 17.82 5.57
Apr-09 78895543 62647107 4.54 4.50 2.45 14.69 17.71 17.35 5.81
May-09 79143905 63465336 5.04 4.91 1.88 15.44 17.71 17.31 5.55
Jun-09 77075447 63880736 4.89 4.96 1.85 15.40 17.38 17.49 3.08

Jul-09 81525153 65144736 5.15 5.24 1.82 15.21 17.56 16.80 2.69
Aug-09 84928400 66167636 5.14 5.20 1.81 15.22 17.69 16.92 3.68
Sep-09 86432382 67818378 5.45 5.22 1.76 15.22 17.68 16.92 3.38
Oct-09 87281159 68609934 5.45 5.21 1.77 15.29 17.64 16.91 2.57
Nov-09 88478104 67098393 5.50 5.26 1.76 15.29 17.60 16.88 3.11

xiii




Dec-09 93721962 69329089 5.33 5.33 1.77 15.03 17.61 16.86 2.95
Jan-10 98470319 74426230 5.17 5.17 1.85 15.02 17.61 16.83 3.69
Feb-10 101985739 74816957 5.08 5.07 1.81 15.04 17.65 16.81 2.39
Mar-10 105159979 77411976 5.13 5.12 1.79 15.04 17.65 16.80 2.21
Apr-10 104783157 77742549 2.67 4.31 2.60 16.65 17.04 15.91 2.46
May-10 110103720 80716486 4.97 4.96 1.78 16.61 16.98 15.84 2.16
Jun-10 111074534 78346423 4.95 4.95 1.78 16.64 17.03 15.90 1.15

Jul-10 110283014 81230654 2.13 3.08 1.60 16.28 16.15 15.85 1.35
Aug-10 98860648 84029992 2.01 3.07 1.47 16.28 16.15 15.85 1.66
Sep-10 100889972 86195750 1.91 2.82 1.46 16.28 16.15 15.85 1.18
Oct-10 100715601 86754258 1.85 2.69 1.47 16.18 16.15 15.83 0.98
Nov-10 100040564 87519144 1.75 2.63 1.34 16.28 16.15 15.85 1.01
Dec-10 98913094 89077111 1.28 2.43 1.34 16.28 16.13 15.86 1.18
Jan-11 102031551 89247495 1.38 2.42 1.04 16.28 16.13 15.86 1.24
Feb-11 115975832 80738285 1.62 2.34 1.34 16.28 16.13 15.86 1.13
Mar-11 118520065 93377006 1.69 2.32 1.33 16.28 16.13 15.87 1.24
Apr-11 113566238 95790670 1.69 2.32 1.33 16.24 16.17 15.86 3.97
May-11 117526776 98743814 1.76 2.26 1.32 16.20 15.57 15.88 5.54
Jun-11 118411200 100245933 1.31 2.33 1.14 16.21 15.70 15.85 6.36

Jul-11 117898682 102055839 1.75 2.48 1.13 16.31 15.77 15.91 8.61
Aug-11 121202054 104241605 2.83 2.95 1.14 16.34 15.77 15.90 14.29
Sep-11 128229500 106357330 2.80 2.22 1.03 16.38 16.27 15.86 7.46
Oct-11 126178840 109836496 2.83 3.07 1.07 17.03 16.77 15.52 14.95
Nov-11 126758872 109785444 4.62 1.60 1.05 16.99 16.77 15.61 28.90
Dec-11 126345032 111077690 4.79 3.82 1.62 18.42 18.92 17.13 21.75
Jan-12 123580732 99024259 4.17 4.12 1.78 20.06 18.33 17.36 19.27
Feb-12 126516564 113041018 4.62 4.47 1.74 19.75 18.93 17.16 18.15
Mar-12 128587548 101133504 3.67 4.60 1.74 20.27 19.15 17.82 24.02
Apr-12 129947956 112030621 3.89 4.60 1.74 19.73 18.84 17.68 16.15
May-12 132112750 112932546 4.59 4.64 1.67 20.17 18.57 18.24 17.16

Xiv




Jun-12 135779869 113598537 3.52 1.82 1.25 18.10 19.58 18.78 17.09

Jul-12 132141175 114179562 3.54 4.52 1.51 20.15 19.22 18.19 13.71
Aug-12 136174542 114861218 4.78 4.59 1.53 20.37 19.63 18.23 8.97
Sep-12 141998385 116257408 4.56 4.38 1.36 20.31 18.87 17.54 7.02
Oct-12 141138293 117519905 4.53 4.23 1.33 20.18 18.82 17.59 9.14
Nov-12 143352469 117749764 4.33 4.02 1.33 19.61 18.84 17.61 7.14
Dec-12 140364482 118660476 4.19 3.94 1.33 19.61 18.80 17.63 5.84
Jan-13 140812148 118476078 4.13 3.80 1.35 19.59 18.92 18.05 5.86
Feb-13 141101862 119433937 3.72 3.70 1.24 19.57 18.80 17.68 9.25
Mar-13 139196841 118340676 4.42 4.81 1.18 19.52 18.67 16.51 8.93
Apr-13 143763753 119249341 4.49 4.74 1.19 19.51 18.66 17.16 7.90
May-13 146092215 118957789 3.57 4.54 1.02 19.50 18.68 16.70 7.16
Jun-13 145474322 119373375 5.17 6.26 1.73 22.39 19.08 16.97 7.14

Jul-13 141935560 120948396 5.19 6.37 1.55 22.48 20.71 17.50 7.93
Aug-13 142899535 122554854 5.33 6.19 1.46 21.17 18.33 17.83 8.88
Sep-13 149814101 124423957 5.39 6.17 1.46 22.60 18.35 18.27 7.52
Oct-13 150291626 127069640 5.41 6.02 1.42 22.83 18.32 18.36 10.66
Nov-13 149413719 129070920 6.01 6.11 1.58 22.58 18.13 18.29 10.77
Dec-13 154285916 129252579 5.97 6.00 1.39 22.53 18.12 18.21 8.98
Jan-14 154263940 130787739 5.97 6.02 1.39 22.44 18.21 18.26 10.43
Feb-14 159990261 131545711 6.03 5.91 1.40 22.47 17.76 18.09 8.83
Mar-14 159019820 132661923 5.76 6.08 1.40 22.16 17.56 18.13 6.47
Apr-14 164484090 134680859 5.58 6.18 1.40 22.43 17.91 17.92 7.40

Source: Central Bank of Kenya Database, (2002-2014)
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