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ABSTRACT

This study determines the effectiveness of monepaticy in controlling inflation in Kenya.
This study employs regression research designsds secondary data on inflation, exchange
rate, Treasury bill rate, money supply, GDP growihprices and world food prices. According
to the study, the coefficient of money supply isifiee but statistically insignificant at 5% level
in controlling inflation rate in Kenya. The coefiat for GDP is negative and is also statistically
insignificant at 5% level. However, the result icated that nominal exchange rate is the major
factor in controlling inflation in Kenya. The studgcommended that policy makers should
concentrate on nominal exchange rate. Insteadooisfog on world food prices, the government
should consider measures aimed at increasing fopplys This involves providing credit
facilities to farmers, subsidized fertilizers andyding new technologies to farmers to increase

food supply



CHAPTER ONE

INTRODUCTION

1.1 Background to the Study

The Central Bank of Kenya (CBK) monetary policy dses on achieving and maintaining
stability in the general level of prices in the momy. The price stability objective is necessary
for enhancing investment and supporting economaavtir and employment creation. In this
regard, the CBK formulates monetary policy to aeckighe inflation target set by the
Government (CBK 2012).In light of the above objeetithe Central Bank of Kenya sets out the
optimal path for both reserve money and money supppansion consistent with Government

inflation target and the expected economic growth.

Monetary policy is a stabilization tool adopted tguntries to deal with different economic
imbalances. Monetary policy covers the monetaryeetspf the general economic policy which
requires that a high level of co-ordination betweeonetary policy and other instruments of

economic policy be maintained at all times (AKh2006).

The main target variables for monetary policy aeally inflation and output.
According to Keynes (1936),” inflation is the forof taxation which the public finds hardest to

evade”. According to Samuelson (1995), “Inflatie@ndtes a rise in general level of prices”.



According to Friedman (1963), “Inflation is alwagsed everywhere a monetary phenomenon”.
Inflation can be described as a decline in thevakie of money—a loss of purchasing power in
the medium of exchange. When the general pricd lgses, each unit of currency buys fewer
goods and services. In simple terms, inflation staation where too much money chases too

few goods.

Inflation and unemployment are major concerns imetigping countries. Both Keynesian and
Latin American structural economists suggest tbat inflation could be good for economic

growth in countries where there are wage and piggdities.

Dornbusch and Fischer (1993) argues that both Jagh inflation and in particular

hyperinflation destroy an economy and cause ecanand political crises.

Friedman (1968b) argues that monetarists remairsave inflation whether high or low. They
believe that there is a ‘natural rate of unemploythehich is determined by real factors. They
hold that unemployment cannot be lowered below rthwiral rate without removing market

imperfections, making real wages more flexible keeping the rate of inflation low and steady.

Economic analysis shows that high inflation couksl & source of unemployment. It creates

uncertainties and lowers investment. In light ak tpreposition, price stability is considered

2



important in maintaining macroeconomic stabilityigthcreates an environment for productive
investment and technological innovations. Monetari® not find any positive role of inflation
in relation to economic growth. Any stimulus thatlation gives to the economy is likely to be

transitory and uncertain.

Among major causes of inflation are cost push fidtaand demand pull inflation. Cost push
inflation is when increases in costs are passed th& consumer causing higher prices. Higher
costs can arise from increases in the cost of lapmages), rising interest rates or rising import

prices (either through rising overseas costs oaldetion in the Kenya shilling).

Demand pull inflation occurs when the demand foodgoand services exceeds the supply. In
this instance, the excess demand leads to an se&redhe price of the undersupplied goods and
services, i.e. too much money is chasing too fewdgo Structural causes are also important

according to some economists.

1.1.1 Measuring inflation

In Kenya, the consumer price index (CPI) is the theosnmonly used form of inflation measure.
This index measures monthly price changes in adbaskgoods and services that account for a

high proportion of general household expenditure.



In Kenya, the Consumer Price Index (CPI) is basedxpenditures of both urban and rural
households. The most important categories in thea@d as follows according to KNBS June

2014 monthly inflation report.

Table 1: Composition of CPI June 2014. The CPI isanerated by KNBS using data

collected from 25 selected retail outlets in dataotflection zones and urban centers.

NO | EXPENDITURE CATEGORY PERCENTAGE OF TOTAL
WEIGHT
1 Food and Non-Alcoholic beverages 36%

2 Housing, Water, Electricity, Gas and other Fuels | 18.3%

3 Transport 8.7%

4 Clothing and Footwear 7.4%

5 Furnishings, Household Equipment and Rouli6e%

Household Maintenance

6 Restaurants and Hotels represent 4.5%
7 Miscellaneous Goods and Services 4.5%
8 Communication 3.8%

9 Health 3.1%

10 | Education 3.1%

11 | Recreation and Culture 2.3%
12 | Alcoholic Beverages, Tobacco and Narcotics 2.1%




1.1.2 The effects of inflation

Generally rising price levels lead to uncertaintyero future economic conditions; this
differing impacts on the economy, and differing aofs for businesses and individui

borrowers and lenders.

Generally those that benefit from inflation

« Borrowers of funds as the real value of repaymtails over time ceteris Pariba

« Holders of real assets such as property and larabeviialue can keep pace with the ri:

price level

« Workers who have market power through negotiatorgwiage increments and are abl
increase their wages in line with the rising prlieeel and so protect the purchasing pc

of their incomes.

Generally those that lose out in times of inflataoe

« Lenders of money who find that the repayments nawelreduced purchasing power

cases of fixed interest rates ceteris par

« Individuals who have fixed interest investmentd Wwite out as the real rate of return

they receiving are erodday the rising price leve



« Similarly those individuals that hold cash invesirisewill also lose out as cash does

increase in value as well as other assets. Money dot earn intere

« Workers whose incomes do not keep pace with the ohinflation, and hence tt

purchasing power of their income has fal

Inflation causes uncertainty about future pric8his affects decision on expenditure, savi
and investment and distorts allocation of resourdesalso allows substantiiedistribution of
income and wealth from savers to borrowenont the point of view of policy mak,

inflation hampers growth and development of an eaon as it discolages savings an

investment.

1.1.3 Overviewof monetary policy &fter independence
According toKillick and Mwega (1990 the Central Bank of Kenya (CBK) was createc
1966.Usingthe powers set out thel966 CBK Act and fronsubsequent practice, four m

instruments of meetary policy can be identifie

First, thestipulation and variance of legal minimum reseragos observed by the commerc
banks.Minimum liquidity ratiosmainly comprise cash, inter-bank balance®asury Bill: and

bonds and hakeen in operation throughout. Minimum c ratios, on the oth hand, had been



laid down only rarely but were reintroduced in 1988d showed signs of becoming more

permanently and actively used.

Second, there was laying-down by the CBK of quatwié ceilings for the expansion of

domestic credit by the commercial banks.

Third, there was control and variance of intereges. As at mid-1989 minimum rates were
specified for banks' time and savings deposits,fantheir loans and advances. Similar controls
were in force for 'non-bank’ financial institutio(lNBFIs), for building societies and the Post

Office Savings Bank, among others.

Fourth, there was laying-down of guidelines by @BK for the selective allocation of bank

credit - a provision that was used to favour adtical credit.

The deregulation of economic activities in earl@9 marked a major change in the conduct of
monetary policy in Kenya in terms of objectivesstmments and institutional framework. The
Central Bank of Kenya (CBK) Act was amended in 1996llow CBK greater operational
autonomy in the conduct of monetary policy. The sakuat stipulated the principal objective of
the CBK as formulation and implementation of monetpolicy directed to achieving and
maintaining stability in the general level of pscdn addition, the Act provided for greater
autonomy of the CBK in the conduct of monetary poliSpecifically, the Governor, the Deputy

Governor and five other members of the Board o&€&liors are to be appointed by the President



for a four-year term (renewable once). The Govenaor be removed in the course of his term
under a tribunal constituted to investigate hisdtamt. The Permanent Secretary of the Ministry
of Finance or his designated representative isanffecio member of the CBK Board of

Directors.

Initially, for a greater part of 1990s, the condatimonetary policy focused on the behavior of
the broad monetary aggregate, M2, defined as awyrem circulation and term and non-term
domestic currency deposits with banks. The stgbdftthe relation between M2 and nominal
GDP came into question with increased opennedseaéc¢onomy. By 1998, the Bank had shifted
to a much broader monetary aggregate, M3, defisddZplus foreign currency deposits (FCD)
held by residents, as its intermediate target. fBserve money continued to be the operating
target. In terms of instruments of monetary polite CBK initially managed monetary
conditions in Kenya to obtain suitable growth ire ttnoney supply by engaging in primary

auctions of government paper.

In addition, the reserve requirement and foreigoharge operations were actively used to
influence monetary conditions. Later in the secbalf of 1990s, further refinement was made in
the monetary policy instruments with CBK engagingopen market operation (OMO) through
repurchase agreements (REPO) and less relianceesgrve requirement. Reserve ratio
requirement that was actively used before mid-1988s gradually lowered to the current level

of 5.25percent from 20 percent in 1994 (CBK, 2012).
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At the initial stages following liberalization, tteewas virtually no intervention by CBK in the
foreign exchange market. As a result, Kenya wasgoaized among developing countries as a
free floater. The stated exchange rate policy ef@BK has been and continues to be to pursue a
market determined exchange rate, intervening omlgrhooth out erratic movement, service

external obligations and achieve targeted levébidign exchange reserves.

Nonetheless, there have been instances where énli@isying from exporters for a depreciated
exchange rate put pressure on the CBK to influeheemarket exchange rate in the short run.
There were also instances where depreciation pess&manating from speculative tendencies
occasioned by fragile donor relations and larged fooportation to mitigate adverse effects of
drought could have led CBK to intervene in the iigmeexchange market to reduce pressures on

domestic inflation (Rotich et al., 2007)

After economic liberalization in Kenya in the eatl§90s and the subsequent review of the CBK
Act in 1996, the control of inflation became a midfmcus of monetary policy. This was with the
goal to rein in the consequences of relaxation ohetary policy that followed the run up to
Kenya’s first multiparty election in 1992 and inase in international oil prices occasioned by
the first Gulf war. According to CBK (2006), annudlanges in monetary aggregates, since early
1990s, decelerated to fairly low levels and werganed at the low levels through 2000 before

picking up slightly in the run up to the 2002 eiens. These suggest a co-movement of interest



rates, monetary aggregates and inflation sinceditzation in 1990s. This implies that CBK

controlled inflation through high interest rateattheduced money supply.

CBK influences the target variables (inflation andput) indirectly using mainly two monetary
policy instruments; interest rates; which is the@of liquidity and reserve money which is the
guantity of liquidity. To influence the instrumenthe Central Bank uses a number of monetary
policy tools. The monetary policy tools include tbpen market operations (OMO), Central
Bank Rate (CBR), standing facilities (as a lendethe last resort), required reserves, foreign
market operations, licensing and supervision of mencial banks and communication of bank
decisions. Monetary policy tools influence thecprof liquidity and the quantity of money in the

economy.

1.1.4 A review of Kenya’'s recent monetary policy prfile (2011/2012)

CBK formulates monetary policy to achieve the itifla target set by the Minister for Finance.
Central Bank of Kenya monetary policy for the fisgaar 2011/2012 focused on achieving and
maintaining stability in the general level of pscen the economy. During the fiscal year
2011/12, the Monetary Policy Committee (MPC) addmeight monetary policy stance to rein
in inflation and inflationary expectations and gliab the exchange rate volatility. CBK Annual
Report (2012) reported that inflation target foe fiscal year 2011/12 was 9% and that for the

medium term was 5%. Inflation as measured by th® @Eflator was projected to increase from

10



6.7% in June 2011 to 13.4% in June 2012. The pickeflects the acceleration effects of
inflation that had peaked at 19.7% by November 20t real GDP growth was projected at

4.5% for 2011 and 5.2% for 2012 with the averagé GDP for the year to June 2012 at 4.8%.

Accordingly, the Central Bank of Kenya set out timal path for both reserve money and
money supply expansion consistent with Governmdidtion target and the expected economic
growth. Money supply, M3, and reserve money wergetad to grow by 18.7% and 14.2%,
respectively, in the year to June 2012. Growthromd money supply, M3, stabilized at 15.5% in
the year to June 2012 compared with 15.2% growth @orresponding period in 2011 and was

within the respective target of 18.7% growth fog glear to June 2012.

The Central Bank Rate (CBR) was the main instrunuset] to signal the direction of monetary
policy. The rate was reviewed and announced at &asy month beginning September 2011 as
the Monetary Policy Committee (MPC) shifted fromnbonthly to monthly meeting when the

inflation escalated to double digits and excharage mstability persisted. The movement in the
CBR guided the money market participants on thectiion of short term interest rates. The
monetary policy stance, as signaled by the movesniarthe CBR, was operationalised through
open market operations and the CBK Standing Fadhié CBK Overnight Discount Window

(CBK, 2012).

11



This meant that the CBR was the lowest acceptadile when CBK was injecting liquidity

through the reverse Repo.

Similarly, whenever the Bank was withdrawing ligtydthrough a vertical repo, the CBR was
the highest rate that the CBK would take on any i@deived. Banks utilizing the CBK
Overnight Window were charged the CBR plus a pgnaft6% points (reviewed from 3%age

points in October 2011).

According to CBK, (2012), the MPC attributed thghinflation and exchange rate volatility to

a number of factors including:

(a) Balance of payments pressures, with the cugettunt share in GDP at 9.78% in 2011 and
11.43% by April 2012. This large exposure has thiemtial to weaken, and sustain volatility of

the exchange rate;

(b) Turbulence in the global financial markets doi¢he Euro Zone sovereign debt crisis which
has affected peripheral countries in the Euro,Has far reaching effects for bond markets and
banks in the Euro zone. This has the potential éaken the Ksh following flight to safer

international currencies or flight to familiaritgspecially the US Dollar and the concomitant

strengthening of the US Dollar;

(c) Higher international prices for crude oil amapiorted oil as well as escalation of pump prices

announced by the Energy Regulatory Commissiondtttian, the high and rising commodities
12



prices for maize and sugar, supply shortfalls imdstic grain production due to adverse weather
in 2011 and delayed long rains in 2012 combinesliain inflation above single digit. However
weather conditions in 2012 improved leading to @led food supply, especially for kales and

other vegetables and thereby supporting deceleratibod inflation

(d) Credit growth to the private sector that peaké®6.3% in September 2011 but declined
thereafter consistently to 16.5% and within thepeesive target of 16.8% in June 2012.
Domestic credit growth decelerated in the yearuoelJ2012 compared to a similar period in
2011 due to strong reduction in credit to the gaveector .The underlying demand pressures

kept the non-food non-fuel inflation above the shem target of 9%.

CBK introduced various regulatory measures thdtioed:

» Reduction of commercial banks’ foreign exchangposure limit from 20% of core capital to

10%;

* Restricted local currency borrowing by offshoemnks to a tenor of one year; restricted forward
contracts with offshore banks with Kenya shillingrgonent to a minimum period of one year
and all swaps and forwards involving local corperand banks restricted to a minimum tenor of

seven days.

* Required local banks to obtain supporting documéor all transactions in the Nostro

Accounts of off-shore banks. Access to the CBK Bist Window by commercial banks was

13



also limited to twice a week with a view to reshgrithe lender of last resort characteristic of the

Discount Window.

To rein in inflationary pressures and stabilize ¢lxehange rate, the Monetary Policy Committee
increased the Central Bank Rate (CBR) In Septeribéd by 75 basis points to 7.00%. The
CBR was increased further by 400 basis points itolr 2011 to 11.00%, by 550 basis points
to 16.5% in November and by 150 basis points t0Q%. in December 2011. In addition the
cash reserve requirements (CRR) was raised by &8 paints from 4.75% to 5.25% effective

December 15, 2011 to reinforce the monetary pdtapce.

To tame inflation expectations as well as stabilize exchange, from January through June

2012, the MPC sustained the CBR at the Decembel ¢6\18.00%.

In response to the increases in the CBR, the sbort-rates trended upwards in the first half of

fiscal year 2011/12.

According to CBK (2012), the average interbank nateased from 8.61% in July 2011 to
28.90% in November 2011 and thereafter declineti7t69% through June 2012. The easing of
the average interbank rate during the second b##ated improved market liquidity supported
by net redemptions of Government securities. A Isintrend was shown by the 91-days and
182-days Treasury bill rate. The average commebaaks’ lending rates rose from 14.14% in

July 2011 to 20.41% in June 2012.

14



The average commercial banks’ deposit rates rasa 8.85% in July 2011 to 7.88% in June
2012. The increase in the deposit rate was enhdmgationg competition for deposits among

commercial banks.

The Kenya Shilling strengthened against major wdrktling currencies in the fiscal year
2011/12. The appreciation of the Shilling mainlyfleets the tight monetary policy stance
adopted by the Monetary Policy Committee. The Bigllrecovered following a rapid

depreciation in the third quarter of 2011.

1.1.5 Intermediate targets of monetary policy

Intermediate targets are economic variables whasgevhe central bank chooses to control in
order to achieve its objectives. Their use arisgs fthe fact that it may be difficult to understand
all the interrelationships among economic varialdafficiently to aim the monetary policy
instruments directly at its policy objectives. Mamgportantly central banks do not have enough
information on hand to make the best decisionstt@natheir goals directly due to imperfect

information in monetary operations.

In the selection of intermediate targets, the edriank strives to have target variables that are
consistent with the central bank goals. The vaembmhust be measurable accurately and

precisely. They should have available and timefgrimation. Central banks require also being
15



able to control the magnitude of intermediate eooinosariables and achieve a target value for

each selected intermediate target variable.

Interest rates and the quantity of money are kewabkes used as intermediate targets by central
banks. Other economic variables that have beemtlgctargeted by central banks include:
nominal income, commaodity prices and the spreawvéden long and short term interest rates

implied by the term structure of interest rates.

1.1.6 Monetary Policy Instruments

Monetary instruments affect money supply and theated for money or cash holding of the
general public. They change the flow of money frioamks to the public and from the public to
the banks. Monetary tools affect the capacity doa fof institutional credit by changing the

guantity of money held by the people. This effbeirt spreads to the real variables.

Monetary instruments include: (i) Central Bank rdtg Cash reserve and liquidity ratios; and

(iif) Open market operations.

16



1.1.7 Statement of the Problem

Monetary policy in Kenya should be effective inksliaing inflation around the 5 percent target.
This could be missed as a result of inappropriab@etary policy. Monetary policy has to be
consistently evaluated to maintain the target fitffarate. The effect of monetary policy on
inflation and other variables has been the sulpéechacroeconomic research and debates for

quite a long time. Various studies have been doragltiress the problem but it still persists.

A review of literature on inflation in Kenya revsa variety of conclusions, with most sets of
variables having been analyzed using monetaristelspdrector autoregression models and
Granger non-causality tests. In spite of theseissuthere is no consensus on which theory is
most adequate. With strong recurrent inflationamgspures, which to some extend are driven by
supply side factors like increase in world foodcps and oil prices, which are now seen to be
persistent, there is need for continuous studyftactteveness of monetary policy in controlling

inflation in Kenya.
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1.1.8 Objectives of the study

1.1.9 General objectives

To determine the effectiveness of monetary policgantrolling inflation in Kenya

1.2.1 Specific objectives

a) To determine the effect of three months Treasutydie on inflation rates in Kenya.
b) To determine the effect of exchange rates on iofiatates in Kenya.

c) To determine the effect of money supply on inflatrates in Kenya.

d) To determine the effect of GDP growth on inflatiates in Kenya.

e) To determine the effect of oil prices on inflati@tes in Kenya.

f) To determine the effect of world food prices oratibn rates in Kenya.

1.2.2 Research questions

a) What is the effect of three month Treasury bileran inflation rates in Kenya?
b) Does exchange rate affect inflation in Kenya?

c) What is the effect of money supply on inflationeiatn Kenya?

d) How does GDP growth affect inflation rates in Kehya

e) Do oil price changes affect inflation rates in Kafly

f) What is the effect of world food prices on inflaticates in Kenya?
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1.2 Significance of the study

Establishing the effectiveness of monetary poliaglg in controlling inflation in Kenya is of

great importance as different economic environmératee applied different monetary policy
instruments. Killick and Mwega (1990) showed tha fperiod 1966-1970, instruments used
included: minimum reserve / liquidity ratios, qui@ntceiling on domestic credit, control and

variance of interest rates and selective allocatidmank credit that favoured agricultural sector.

In early 1990s, conduct of monetary policy focusedbroad money M2 and later on M3.Sichei

and Kamau (2012) argued that the shift to a flgagxchange rate regime in 1991 and the
liberalization of the capital account of the bakaraf payment in 1995 not only expanded the
menu of assets available to economic agents in &by also made exchange rate an indirect

instrument of monetary policy, thus making the mosgpply process exogenous.

In 1996, the CBK was given more autonomy and mawpgdalicy shifted and focused on Open
Market Operations (OMO).The recent years are dSipmt in Kenyan financial sector after
transformation by financial innovations and devebtemts that may have impacted on the
monetary aggregates and the stability of money dem@&hocks like the post election violence,
crowding in of private sector investment and gldir@ncial crises may affect money demand.
In light of these developments and financial transftion, the study will establish the

effectiveness of monetary policy in controllinglatfon in the recent years.
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CHAPTER TWO

LITERATURE REVIEW

2.1 Introduction

Inflation targeting has become a popular framewforkmonetary policy regimes in developed
and developing countries. It can be described rageawhich does not define a fixed setting for
policy parameters but allows them to adjust in oese to developments in the economic system.
This means that inflation targeting uses contingelds based on forecast inflation relative to
target point. In order to apply the inflation tatigg concept, say the forecasted inflation rate
exceeds the target relevant horizon given the ptdseel of the policy rate, then the policy
maker raises the interest rate to that level foictithe forecasted inflation rate would return to
the target over the appropriate horizon conditiamalmaintaining the new level of the policy

interest rate.

Inflation targeting has the very considerable attom that the central bank clearly has the ability
to keep inflation at a permanently low average lleggen if it cannot hit an inflation target
precisely each quarter. The disadvantage is thiation targeting eliminates the central bank’s
ability to smooth fluctuations in real output and@oyment. Indeed, in the case of an adverse
supply shock which raises prices and reduces quipflétion targeting may lead the central
bank to reduce the money supply at a time whenetmnomy is already in a recession.
Nonetheless, inflation targeting has become inanghspopular as a method by which central

banks can emphasize their long — term commitmeptite stability.
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According to Kydland and Prescott (1977), the ihgbof policy makers to commit themselves
to such a low inflation policy can give rise to egsive inflation despite the absence of a long
run trade off. The basic observation by Kydland Bnescott is that if expected inflation is low,
so that the marginal cost of additional inflati@nlow, policy makers will pursue expansionary

policies to push output temporary above its nonmiea|.

2.2 Theoretical framework

Although a number of studies on inflation in Keregast, there is no consensus on which theory

iS most appropriate.

Literature on monetary policy rule has focused merest rate (Taylor rule) and monetary base
(McCallum rule). The 1993 Taylor rule has been usgdesearchers to investigate the interest
rate setting behavior of central banks in developaghtries. Results from such studies indicate
that central banks react mostly in a way to stabitieviations either from a target level inflation

or GDP growth, as predicted by the Taylor rule.

More recently, similar works have been undertaken emerging economies following
appropriate modifications of the standard Taylacsjication to take into account the realities of
underdeveloped financial markets and vulnerabibtgxternal shocks typical in these countries.

While the results seem inconsistent, there is, mieskess, evidence that the central banks in
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these economies also follow some rule-like polsfudies that have investigated interest setting
behavior using the Taylor rule have focused on kibpesl countries. According to Taylor, (1993)

the model has been specified as follows:

= Do+ by (-7 ) + bp (Y=Y ) mrmmmemmmmrmmme e (1)

Wherel is the instrument rate in periodbg is a constani(z-n*) is the “inflation gap”x is the
rate of inflation andt*>0 is a given inflation targefy- y*) is the GDP gap, whengis log of
output andy* is log of potential output, and the coefficiebhisandb, are positive.

The general finding using the simple Taylor rulgu@tion 1) is that the rule perform well in
explaining central bank behavior in developed coest and estimation are robust in the sense
that results do not substantially change acroderdiit model settings. Furthermore, there is
widely accepted agreement among researchers theemteal banks adopts a simple rule as a
formal policy rule in conducting monetary policyth@ugh different modifications of the Taylor

rule have been used as a guidelines in decisiomig@kocess (Rotich et al., 2007).

Rotich et al. (2007) holds that researchers usimgdum rule have specified the instrument

variable as the growth rate of monetary base egpteas follows:

JY S N 0 YN O — (2)
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whereAbt is rate of growth of the monetary base, in pergantyearAx*is the target rate of
growth of nominal GDP, in percent per yeav; rate of growth of base velocity, in percent per
year, averaged over the previous four years, irotlggnal McCallum estimation, ansix is rate

of growth of nominal GDP, in percent per year. histrule, the target value of nominal GDP
growth is calculated as the sum of the target tioilarate and the long-run average rate of

growth of real GDP.

2.2.2 Quantity Theory of Money

The quantity theory of money gives the relationngstin money, prices, and output:

M X V=P X Y-rmmmmmmmmmmmmmeemme oo oo (3)

Equation (3) is the quantity equation, linking firéce level and the level of output to the money
stock. The quantity equation transformed to cladsguantity theory of money when it was
argued that botNV, the income velocity of money, anfi the level of output, were fixed. Real
output was taken to be fixed because the econonsyavdull employment, and changes in
velocity were assumed to be negligible. If butlandY are fixed, it follows that the price level is

proportional to the money stock. Thus the clasgjoaintity theory was the theory of inflation.

The classical quantity theory is the propositioattthe price level is proportional to the money
stock. It can be viewed as a theory of price deitgation suggesting that the equilibrium price

level is strictly proportional to the quantity oomey.
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Empirical studies of the quantity theory of moneyé been devoted on the relationship between
the rate of change of the money stock and inflatiormonetary economics, the quantity theory
of money is the theory that money supply has actiggroportional relationship with the price

level. The theory was challenged by Keynesian etucsy but updated by the monetarist school

of economics.

While mainstream economists agree that the qyathttory holds true in the long run, there is
still disagreement about its applicability in tHeo#g run. Critics of the theory argue that money
velocity is not stable and, in the short-run, psiege sticky, so that there is no direct relatigmsh

between money supply and price level.

2.2.3 Keynesian Liquidity Preference Theory

Keynes (1936) developed the liquidity preferenamtl in his famous book, ‘The general theory
of Employment, Interest, and Money'. He studiedhbivansaction and asset theories of money
demand. Keynes distinguished three motives of hgldinoney- a ‘transaction motive’, a

‘precautionary motive’ and a ‘speculative motive’.

The speculative demand for money is Keynes’'s mogiortant innovation. According to this
theory, demand for money is negatively relatednhterest rate. Implication of the theory is that
the demand for speculative money balances depemdsoth the observable market nominal

interest rates and the people’s expectation coimggthat rate in the future.
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Keynes describes some normal value that deterntireeslecision of the people either to hold
bonds or money. If interest rates are above thenabwalue, people will expect them to fall,
bond prices to rise and capital gains to be redlike such a case, people will hold wealth in
terms of bonds and demand for money will fall. He tconverse holds, bond prices fall and
capital losses are realized. People will demandaold wealth in terms of money causing high
demand for money. At very low interest rate, thpestation will be that it will rise; demand for
money in the aggregate will be perfectly elastithwespect to interest rate leading to a liquidity
trap. Combining the three demands gives the Kegne$iguidity preference function that

describes the total demand for money

MY P = U(R, Y) <O; Pp>0mmmmmmmmmmmm e (4)

i denotes partial derivative af.) with respect tath argument.

The function shows that the demand for real moradgrizes is negatively related to the nominal
interest rateR, and positively related to real incomé, In contrast to the quantity theory
preposition that velocity is constant; the Keyneslauidity preference theory implies that
velocity is procyclical, since procyclical interestte movements induce procyclical velocity

movements.

2.2.4 Friedman’s Modern Quantity Theory

Friedman (1956) integrated an asset theory andrsdctions theory of the demand for money

within the context of neoclassical microeconomieaity of consumer and producer behavior. He
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viewed monetary assets as durable goods yieldftuyveof non-observable services proportional
to the stock, which enter as arguments in utilitg @roduction functions. He also assumed that
money competes with other assets such as bondsssémd physical goods for a place in
individual's and business firm’s portfolios. Friedm argued that the marginal utility of

monetary services declines as the quantity of mdredgl increases. The Friedman’s modern

guantity theory equation is expressed as follows:

MIYP=p (Y; Rb; -Rm; Re;T%,......) mmmmmmmmmmmmmem e e (5)

Where:

Y p= real permanent income

Rp= expected nominal rate of return on bonds
Rmn= expected nominal rate of return on money
Re= expected nominal rate of return on equities

n°= expected inflation rate

The dots in equation (5) represent other variablesh as the ratio of human to non-human
wealth that are regarded relevant but play no ¢isdéeale in the Friedman'’s theory and have no
important implications for monetary policy. In thquation it is assumed that the demand for real
money balances is positively related to permanwume, Y, and negatively related to the yield

on other assets. Friedman concluded that the dermanchoney is stable and insensitive to
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interest rates. This has the implication that movegcity is predictable, leading to the quantity

theory conclusion that money is the primary deteant of nominal aggregate spending.

2.2.5 Structuralist theory

According to this theory, inflation is caused bsustural imbalances such as imbalance between
demand and supply of industrial inputs. Governmemés forced to rely on deficit financing
because of insufficient external borrowing, graaumsl aid. Other structural imbalances causing
inflation include food scarcity, foreign exchangettlenecks, and infrastructure bottlenecks,
social and political constraints. Structuralist mmmists argue that inflation is a manifestation of

structural rigidities in the system

2.3 Empirical Review

Poole and Lieberman (1972) conducted a study tabksh the technical feasibility of

controlling inflation through money stock as oppbse use of interest rates. They established
that due to use of monetary aggregates monetaityotavas not precise and tended to magnify
fluctuations in both interest rates and income.yToeind that interest rate control was relatively
easy compared to control of monetary stock. Thesnpmenon was attributed to the significant

lag on availability of money stock data and theérent and substantial revisions of the same.

Ryan and Milne (1994) demonstrates an approach ddefimg inflation rate in developing
countries through the use of the annualized montiflgtion rate in an attempt to distinguish
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between oncandfor-all increases in the price level and a generalling price level. Their
empirical results show that this approach is usefudllowing both monetary and institutional

variables to play a role in determining the infhatirate.

Ball (1999) states that given the nature of marketseveloping countries, the policy instrument
could be not only short-term interest rate, bub dls&e monetary base or some other monetary
aggregate. In his analysis, he stresses the immuartaf exchange rates in monetary policy rule
setting in developing countries and argues thatrbkeision of the exchange rate in the central
bank reaction function does not contradict the dbjes of central banks, since in emerging
economies sometimes exchange rate stabilizatianpgeecondition for output stabilization and

bringing down inflation to a targeted level.

Durevall and Ndung’u (2001) analyses the dynamidsftation in Kenya during 1974 —1996, a
period characterized by external shocks and inkelisaquilibria. By developing a parsimonious
and empirically constant model, they find that thehange rate, foreign prices, and terms of
trade have long-run effects on inflation, while ragrsupply and interest rate only have short run
effects. They also argue that, inflation is alsiuenced by changes in maize-grain prices,

indicating a non-negligible role for agriculturalpply constraints in the inflation process.

Taylor (2001) argued that policymakers in develgprountries are more concerned with
exchange rate stabilization because of the proloeaxchange rate pass-through to prices. The

application of both rules in developing countriases the issue of what modification is required
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to take into account the realities in these ecorsmincluding the underdeveloped financial

markets and vulnerability to external shocks, amathgrs.

Taylor (2001) argues that the effect of monetarlicgoon real variables through the financial
markets, though limited, due to the less develoymdre of these markets, could have significant
impacts through changes in wages and propertygridence from this argument, a predictable
behavior of central banks in developing economigsifsicantly improves the transmission and

effectiveness of monetary policy.

Mohanty and Klau (2003) main conclusion of theudst is that, in emerging economies, central
banks, most of the time, change short-term inteegstin response to deviations in inflation and

exchange rate movements from their targets.

Rasche (2005) in the study on the effectivenesaafetary policy concludes that it is not clear
what will happen to low and stable inflation if ‘ha&hocks” are realized and the “going gets
tough.” “Good luck” in the form of a decade or twbrelatively mild “shocks” cannot be ruled

out as a significant environmental factor during thflation targeting period. According to the
study, the case for consistently effective shontimonetary stabilization policies is problematic
— there are just too many dimensions to uncertamtyne environment in which central banks

operate.
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Adam (2009) studied the conduct of monetary paiic{ganda. He concluded that Uganda has
been amongst the most consistently successful gesinh Africa in controlling inflation since

the early 1990s. However this has come at gh hiscal cost and that the conduct of
monetary policy has stifled rather than encoedatpe development of the financial sector. He
pointed a growing feeling that the reserve moriegmework is proving less successful in

delivering low and stable inflation as the t¢alpaccount has become more open.

Kiptui (2009) focuses on the exchange rate ang@raiks using a generalized Phillips curve. The
results show that both variables drive inflatiorthie short run, but that the exchange rate is by
far the most important variable. Aggregate demandasured by the deviation of GDP from

trend, has a positive, small and barely significaffect.

Mishra et al. (2010) holds that high inflatiag a monetary phenomenon related to excess
money supply. The main driving forces are gs®rage to finance budget deficit,
expansion of money supply to stimulate aggregateathkel, or expectations of higher inflation
force the authorities to accommodate historipace increases. However, in many Sub-
Saharan countries it is challenging for monetamphadties to control inflation even if there is a
political will, due to weak institutional fraworks, thin financial markets and imperfect
competition among banks. In such an environmemtiraebanks might lack effective tools to

control money supply.
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Durevall and Sj6 (2012) conducted an assessmetiteobf the main drivers of inflation in

Ethiopia and Kenya by developing single-equagoor correction models for the Consumer
Price Index in each country. The key conclusi@s that there is no nominal anchor for
inflation in either country in the form of a cleaand well-functioning monetary or exchange

rate policy.

Misati et al. (2012) estimated a VAR model thacluded GDP, money supply, fiscal
expenditure and exchange and interest ratesglnovation accounting they found that

broad money supply, M3 was the main driver of indliain Kenya.

2.3.1 Monetary Policy Tools

Economists are of the view that monetary policy,at@reat extent, is the management of
expectations. Monetary policy deals with the relaghip between the rates of interest in an
economy, that is, the price at which money can deolwed, and the total supply of money.
Monetary policy uses a variety of tools to contiok or both of these, to influence outcomes like
economic growth, inflation, exchange rates witheotburrencies and unemployment. Where
there is a regulated system of issuing currenoyuidiin banks which are controlled by a central
bank, the monetary authority has the ability terathe money supply and thus influence the

interest rate to achieve policy goals.
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Several monetary policy tools available to achithase ends include: increasing interest rates;
reducing the monetary base; and increasing reseggairements. All have the effect of
contracting the money supply; and, if reversed,aexpthe money supply. The set of tools
available to monetary authorities may differ fromeocountry to another, according to
differences in political systems, economicustures, statutory and institutional procedures,

development of money and capital markets atiter considerations.

2.3.2 Open Market operations (OMO)

This is the primary tool of monetary policy. It wives controlling the quantity of money in
circulation through the buying and selling of varlsdfinancial instruments, such as treasury bills,
company bonds, or foreign currencies. All of thpaechases or sales result in more or less base

currency entering or leaving market circulation.

Wallace (1981) argues that central banks in miostustrial countries conduct monetary
policy mainly via open market operations, whereney is supplied in exchange for securities
discounted with a short run nominal interesie.rdhe Central Bank buys or sells on behalf of
the Fiscal Authorities securities to the banking aon-banking public. When the Central Bank
sells securities, it reduces the supply of researgswhen it buys securities by redeeming them

it increases the supply of reserves to the bangautor, thus affecting the supply of money.
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2.3.3 Interest Rates

According to Darryl (1969), interest rates aa price for the use of funds and ifidap
monetary expansion contributes to excessive addmand inflation, it also contributes to

rising interest rates.

Keith and Howells (2000) hold that equity and ags&tes will respond to changes in interest
rates. In the event that Central Bank raises ttezest rates, for instance, the rate availabléhen t
risk-free assets goes up and if more can be eanmetk-free assets, the holders of risky shares
will want a higher return as well. The share priegl also fall if the equity market as a whole

becomes more risk averse and demand a higher prefaiuany level of risk.

Central bank sets short term official rate of iastr referred as the Central Bank rate (CBR)
which indicates the price at which it will make Uidity available to the banking system as a
lender of last resort. This rate is reflected ia @BK overdraft rates. Inflation stabilization can
be implemented through a ‘Taylor rule’ in whichergst rates are adjusted in response to output
and inflation. In using interest rates, first then@al Bank sets a target inflation rate and then

interest rates are steered to move inflation tontended levels.

In this case, interest rates are increased whernnftaion rate is above the target rate, and
reduced when inflation is below the target raterefluction in the official rate for instance,

encourages the commercial banks to borrow moneay tiee Central Bank, thereby increasing
money supply in the economy. This increases consampnd output towards the desired output

33



target. However, this action increases the inffatates. This introduces the paradox of monetary
policy that is; excessively low interest rates nawll only lead to much higher interest rates

latter (Gichuki et al., 2012).

2.3.4 Repo Rate

In repurchase agreement, the central bank buysigsesdrom a dealer and the dealer agrees to
repurchase the securities at a specified date aoe. @ his effectively is a loan by central bank
to the dealer. Interest rate is set by auctiomeUerse repo, the central bank buys securities from
a dealer. This is used to inject liquidity in thanket. Vertical repo is used to reduce liquidity in

the economy. These are usually short term contracts

Repos are important to central banks both as a tagnpolicy instrument and as a source of
information on market expectations on short tertergst rates. Repos carry a low credit risk

while serving as a flexible instrument for liquiihanagement.

Brunetti et al. (2009) argue that a key distinguighfeature of repos is that they can be used
either to obtain funds or to obtain securities.sTlatter feature is valuable to market participants
because it allows them to obtain the securitiey tieed to meet other contractual obligations,

such as to make delivery for a futures contract.

34



2.3.5 Money Supply

The three main monetary aggregates include: M1,avid,M3
Deposit liabilities are defined in narrower and diter senses as follows: narrow money (M1);

broad money (M2); and extended broad money (M3).

M1= Currency outside banking system (in circulatierdemand deposits
M2 =M1 + time and savings deposits + certificatedeposits

M3= M2 + residents’ foreign currency deposits

In the conduct of monetary policy, Central Bankkeinya has been targeting M3. The monetary

policy action concern is to increase or decreagtheomonetary aggregate.

2.3.6 Exchange rates

In economies with developed capital markets, foreagchange rate is an important determinant

of the financial position.

Mishkin (2000) argues that stock exchange marketeseas a channel through which surplus

funds are moved from Lender-Savers to Borrower-8penwho have shortages of funds.
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Mishra (2004) argues that there is no theoreticalsensus on the interaction between stock
prices and exchange rate. More importantly, it shtvat there is no consensus on the influence

of foreign exchange volatility on stock market.

2.4 Overview of literature

From the discussion, there is no consensus imatiiez on the use of monetary policy instruments
to attain the targeted inflation levels. Inflatitargeting has become a popular phenomenon in
the world although we cannot say that it is a ursi@kpractice. There is need to establish a clear
monetary policy framework to address inflation ieriga. Several scholars have used different

approaches to study the relationship of monetaligypmstruments and control of inflation.

The effectiveness of monetary policy has to beinaously reviewed due to the dynamic nature
of inflation. Currently there is uncertainty in fwé prices of crude oil, which have a pass-
through effect to pump prices and cost of enerdyer& are also changing and continuously
increasing world food prices, widening current agdodeficit, and persistent instability in the

Eurozone that affect the exchange rate.

This discussion shows that only limited studiesen&een conducted on the effectiveness of
monetary policy tools in countering inflation in Ke. This study therefore seeks to fill this
research gap by investigating the effectivenesmonhetary policy in controlling inflation in

Kenya.

36



The approach adopted takes into account potemtigicss of inflation in addition to monetary
sources. Empirical identification of sources ofatibn will help policy makers in formulating
short term and long term policies to contain indlat This paper attempts to improve upon past
studies in that apart from including non-monetaryrses of inflation in Kenya, sample data
used will include data up to year 2013. This coweperiod of financial innovation, world
financial crisis and post-election violence andudpat in Kenya which has not been addressed.

Most studies have concentrated on the period betd880 — 2005.
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CHAPTER THREE

RESEARCH METHODOLOGY

3.1 Introduction

This chapter develops the procedures and rdelbgies that were undertaken to develop
the relationship between the monetary policy enfidtion rates in Kenya. Specifically, the

chapter covers: research design; data collectiadetrspecification and data analysis.

3.2 Research Design

This study employed regression research designsitty also used time series empirical data
on the variables to examine the effectiveness afetary policy tools in controlling inflation in

Kenya by establishing impact coefficients betwdeninflation and the monetary policy tools.

3.3 Data Collection

This study used secondary data on inflatisohange rate, treasury bill rate, money supply,
GDP growth, oil prices and world food prices . Tdeta was sourced from Kenya National
Bureau of Statistics (KNBS) economic surveys aslvesl World Bank, IMF and CBK

publications. Exchange rate data in this study $esuon the US dollar rate as it is the most
commonly used bench mark by CBK. The period oflgtior which data was obtained focuses

on the period between 1980 and 2013. The studynadste use of annual data.
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3.4 Model Specification

The effectiveness of monetary policy instrumentscontrol of inflation in Kenya can be
analyzed by the use of the quantity theory of moridys theory gives the relation between
money, prices and output. It believes that prieellés positively related to money supply. This

is presented by the use of the quantity equatiovi<Rl) where:

M is stock of money in circulation,

V is the velocity of money circulation,

P is the general price level,

Y is the level of output.

The variables of the study comprises of Inflatierntlee dependent variable. Exchange rate, three
months Treasury bill rate, money supply, GDP growthprices and world food prices comprise
the independent variables. It has been observedessarchers like Durevall and Ndung'u
(2001), Kiptui (2009), Mishra et al,(2010), Durdvahd Sjo (2012) and Misati et al,(2012) that
inflation in Kenya is affected by the above vareblThe multivariate model presents inflation

as a function of the stated variables as follows:

First a general model was estimated, and the getoespecific modeling strategy used to obtain

an empirically constant parsimonious model. Theegeirmodel is stated as:

Y=f(X 1, le X3, X4, X5, XG)

The specific regression equation appeared as:

39



Y= 3 + 3 X1+ BpXo+ X+ X4 + X5 + Xe + ¢

Where;

Y =Inflation;

X1= Exchange rate (US dollar);

X2=91-days Treasury bill rate;

X3= Money Supply (M3);

X4= GDP growth,

X5= Qil prices;

X6= World food prices

¢ =Random term.

The three months Treasury bill rate was measureappyying the average yearly rate at which
the government borrows from the public. The exclearage was measured by taking the average
applicable exchange figures for the United StatedaR GDP growth, oil prices and world food
price; the study applied figures available frahe Central bank of Kenya, IMF, World Bank

and KNBS for the period 1980-2013.
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Money Supply (M3) data in this study will take intonsideration the money supply figures by
the Central bank of Kenya. The random term repisstre effect of other factors other than

monetary policy tools on inflation and helps inb#iiaing the model.

3.5 Diagnostic Tests

Before analysis of data, various diagnosestd were conducted on the data series to
ensure that time series properties are notatad. Since the study employs time series data
and economic literature suggests that casual itispeaf most time series data reveal that these
series are non-stationary. If a series is noniostaty, regression of the two such series variables
would lead to a spurious result. Spurious regresartses in a case where truly unrelated series
are seen to be related because of the fact theg sheommon time trend. In this situation there

appears to be a statistically significant relattopsbetween variables, when in real sense the

variables are not related.

The main reason for the spurious result is bectheséauss-Markov Theorem would not hold
since a random walk does not have a finite variaihbes results into inconsistent estimates from
the OLS regression since this method of estimatsonly applied where observations are

independent.
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Quite often, economic theory suggests that cegairs or groups of macroeconomic variables
are linked by a long run equilibrium relationshlfpeconomic series are non-stationary but their
linear combination is stationary, then sucleries are said to be cointegrated.
Cointegration implies that the variables may drifim each other in the short run but should not

diverge from each other in the long run.

Cointegration is an econometric concept which méntiee existence of long-run equilibrium
relationships among economic time series. If twonore series are themselves non-stationary,

but a linear combination of them is stationarynthieey are said to be cointegrated (Wei, 2006).

Cointegration does not require the long run equtlii relationship to be generated by market
forces but may be causal, behavioral or a reduoed felationship among similarly trending
variables (Engle-Granger, 1987). Before testingcusal relationship between time series, it is
important to ensure that the variables used aleregtationary individually or non-stationary
individually. Detection of Cointegration is very portant prior to estimation since
fundamentally different conclusions are made beitwsgmirious regression and cointegration. In
order to overcome problems associated with -gtationarity, causality and relational

dynamics, conducting the following tests on thealaes is necessary.
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3.6 Testing for Unit Roots

Unit root testing is done to determine whether edeseis stationary or non-stationary and
establish their order of integration. The needtlfis is because the non-stationary series is seen
to be time dependent in its mean and variance wmiakes it move away from the mean. Non-
stationarity in a time series occurs when themoig€onstant mean, no constant variance or both

of these properties. This may originate from vasisaurces but most important one is unit root.

Differencing removes the effect of non-stationarihowever it leads to loss of long-run

information. A stationary series is independentirok, has a constant mean, with finite variance.

The first step is to test the variables for uniitsoto establish their order of integration. Td tes
the level of integration of the variables that viaé employed in this study, Augmented Dickey-
Fuller test (ADF) will be applied. The aim is totedenine whether the variables follow a non-
stationary trend and are of the order 1 denotel{lgsor whether the series are stationary, that is,

of the order of O denoted &f0). ADF test is based on the estimate of the vahg regression:
p

X =g +atBx,+) OAK, +4 -
j=1

Where & is a drift termt represents a time trend; apds a large enough lag length to ensure

that &; is a white noise process.

43



The null hypothesis that the variabkis non-stationary( Ho 3,3:0) is rejected itg is

significantly negative, when compared with the Awmted Dickey-Fuller (1979), critical
values. If the series are non-stationary, the dis#assical methods of estimation such as OLS

could lead to a spurious relationship thus rendeitie results meaningless.

The traditional suggestion to deal with series @& non-stationary around their means is to
difference the series. However, first differencisgnot an appropriate solution to the above
problem and has a major disadvantage: it prevestection of the long-run relationship that may
be present in the data, that is, the long-run médron is lost (Emilio and Smith, 2001).With the
ADF test is sensitive to lag lengths, Akaike Infatron Criterion (AIC) and Bayesian Schwartz

Criterion (BSC) are used to determine the optiraglliength.

3.7 Data Analysis

This study employed computer software Stata Ver&@nto analyze the data. The multivariate
model was also used in multiple regression analisifinique to establish the relationship
between the inflation the monetary policy tools arider variables in the model. The analysis
entailed the use of regression analysis of thedeh to determine the effectiveness of

monetary policy tools in controlling inflation Kenya.
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CHAPTER FOUR

DATA ANALYSIS AND FINDINGS

4.1 Introduction

We discuss our research findings and analysis is ghction. Time series data estimation
techniques were used to determine out the effewts® of monetary policy in controlling

inflation.

4.2 Estimation procedure

The study used the OLS method in the regressiotatdf. Normality and stationarity tests

were carried out to ensure accuracy of tta tefore analysis.

4.3 Descriptive Statistics

A descriptive analysis of the data was conductetithe result presented in table below.

45



Table 2: Summary Statistics

Variable Obs Mean Std.Dev. Min Max

INF 34 13.31915| 9.432101 1.55 45.98

B 34 13.58882| 6.33898 2.8 23.6

M3 34 1.56E+10| 8.75E+09| 7.83E+08 3.90E+10
GDP 34 3.576015| 2.159015 -0.7995 7.18

olIP 34 106.6466| 31.19569| 69.57578 188.0652
WFP 34 113.3066] 22.60141 89.28827 169.9291
NER 34 119.7644| 18.80883| 90.491 193.39

Source: Own STATA computation

Kenya has experienced high levels of inflationhe study period as indicated by a maximum
overall annual inflation rate of 45.98 percent watih average of 13.319 percent. 91day Treasury
bill rate recorded an average of 13.5889 percetit wimaximum rate of 23.6 percent. During
the study period money supply (M3) had a mean df.Ks6 billion with a maximum money
supply reaching Ksh. 39 billion. The country re@ddnixed economic performance during the
study period with a peak GDP growth rate of 7.&eet and -0.7995 percent as the bottom. On
average, nominal exchange rate was 119.7644 witaxamum of 169.9291 in the study period.
Oil price reached a maximum of Ksh. 188.0652 witlagerage price recorded at Ksh. 106.6466.
During the study period the world food price indgeseraged at 113.3066 with a maximum index

of 169.9291.
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4.4 Normality test

The study used Shapiro—Wilk test to test for themradity of the variables used in the study.
The null-hypothesis of this test is that the popatais normally distributed. Thus if the p-
value is less than the chosen alpha level, thendhdaypothesis is rejected and there is evidence
that the data tested are not from a normally disted population. In other words, the data are
not normal. On the contrary, if the p-value is ¢geedhan the chosen alpha level, then the null
hypothesis that the data came from a normally idigied population cannot be rejected. To

correct the problem of non-normality, non-normalrialles were transformed by taking

logarithm of sample values.

Table 3: Normality test

Variable | Obs wW \% z Prob>z Normality
INF 34 0.8488 5.28 3.467 0.00026 Not normal
B 34 0.9427 2.001 1.445 0.07423 Not normal
M3 34 0.97087 1.017 0.035 0.48595 Normal
GDP 34 0.96233 1.315 0.571 0.28398 Normal
oIP 34 0.88017 4.184 2.982 0.00143 Not normal
WFP 34 0.79701 7.088 4.081 0.00002 Not normal
NER 34 0.86982 4.546 3.155 0.0008 Not normal

Source: Own STATA computation
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4.5 Correlation Matrix

To establish whether there exists multicollineaatgong the variables used in the regression, a
Correlation matrix is obtained (Table 4.2.1). Mastthe variables do not depict significant
relationships. The second column shows tHatioeship between dependent variable and
the explanatory variables. Treasury bills rateasifively related to inflation rate (0.1135) which
implies that an increase in treasury bills ratd initrease the rate of inflation. Money supply is
positively related to inflation rate (0.2764). Arcrease in money supply will increase the level
of inflation rate. From the correlation matrix talldelow, GDP is negatively (-0.3841) related to

the inflation rate.

Very high correlation (R=0.9093) was reported leswworld food prices and oil price because
the connection between food and oil is systemid, the prices of both food and fuel have risen
and fallen more or less in tandem in recent yddidern agriculture uses oil products to fuel
farm machinery, to transport other inputs to thenfeand to transport farm output to the ultimate
consumer. Oil is often also used as input in agiical chemicals. Oil price increases therefore

put pressure on all these aspects of commercidl $gstems.
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Table 4: Correlation matrix

INF B M3 GDP 0]] WFP Nominal Exch
INF 1.0000
B 0.1135 1.0000
M3 0.308 0.1268 1.0000
GDP -0.3841 -0.2473 -0.0735 1.0000
oIP -0.0884 -0.3302 0.1164 0.3193 1.0000
WFP -0.0301 -0.2757 0.2422 0.3623 0.9093 1.0000
NER 0.63 0.4049 0.2825 -0.3625 -0.3838 -0.32910000

Both oil price and exchange rate are also postitivelated to inflation while world food price is

negatively related to inflation.

4.6 Unit root result

The result below is from Dickey-Fuller test to exaenunit root. The null hypothesis that the
variable x is non-stationary o: =0 ) is rejected @f Is significgnthegative, when
compared with the Augmented Dickey-Fuller (1979)jcal values. Variables with p values (z-

scores) less than 0.005 are stationary while viasalwith p values greater than 0.005 are non-

stationary.
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Table 5: Unit root result

5% critical | P value

Variable | test statistics | value z=(t) Stationarity
INF -3.19 -2.978 0.0206 | Stationary

B -2.318 -2.978 0.1663 | Non Stationary
M3 -3.759 -2.978 0.0034 | Stationary
GDP -3.269 -2.978 0.0163 | Stationary

OIP -1.879 -2.978 0.3419 | Non Stationary
WFP -0.859 -2.978 0.8011 | Non Stationary
NER -2.830 -2.978 0.0541 | Non Stationary

Treasury bill rates, oil price, world food pricesdareal exchange rates being non-stationary
variables were transformed by differencing to beeatationary. Differencing helped in solving
the problem of non-stationarity. Since the depehdanable (Inflation) is of integrated of order
zero (I(0)) and the non stationary independentaldes are of integrated order one (I(1)), there
was no need to conduct cointegration test. Coiategr test is only done if dependent and

independent variable are integrated of order ofig)(l
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4.7 Regression Result

Table 6: Regression result

reg D1l nCPI D1l n91TB D1l nM3 D1l nGDP D1l nO P D1l nWFP D1l nNER

Sour ce SS df M5 Nunber of obs = 34
F( 6, 27) = 4. 64

Model 1491. 16913 6 248.528189 Prob > F = 0.0023
Resi dual 1444, 66002 27 53.5059267 R- squar ed = 0.5079
Adj R-squared = 0.3986

Tot al 2935. 82916 33 88.9645199 Root MSE = 7.3148

D1l nCPI Coef . Std. Err. t P>| t] [95% Conf. Interval]
D1l n91TB -.2589896 .2297677 -1.13 0.270 -. 7304341 . 2124549
D1l nM3 -.4661574  1.923862 -0.24 0.810 -4, 413597 3.481282
D1l nGDP -1. 207797 . 668615 -1.81 0.082 -2.579682 . 1640879
Dl nO P -. 0384523 . 102513 -0.38 0.711 -. 2487915 . 1718869
D1l nWFP . 1562419 . 1449317 1.08 0.291 -.1411333 . 4536172
D1l nNER . 3430181 . 0858855 3.99 0.000 . 1667956 . 5192407
_cons -22.68392  40. 45843 -0.56 0.580 -105. 6978 60. 32993

Source: Own STATA Computation

The regression result gives R-squared of 50.79&bfl6h implies that 50.79% of the to
variation in inflation is attributed to the changeshe independent variables (Money
supply, growth rate, treasury bills, world foodgeriand nominal exchange rate). The

estimated model becomes:

AINCPI = -22.683 — 0.258¥nTB — 0.46613InM3 — 1.207AINGDP - 0.0384AInOIP

+ 0.156AINWFP + 0.343InNER
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From the regression result above, it is evidertttiigasury bills rates, money supply, gross
domestic product rate, oil price, world food prare not statistically significant in controlling

consumer price index.

However, nominal exchange rate is an importanbfaatcontrolling inflation in Kenya. At 5%
level of significance, nominal exchange rate isigigant factor in controlling inflation and 1%

increase in nominal exchange rate will led 0.343048ncrease in consumer price index

4.8 Post Regression Analysis

Table 7: Regression Result Analysis

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 1.002291 Prob. F(6,27) 0.4442
Obs*R-squared 6.193400 Prob. Chi-Square(6) 0.4019
Scaled explained SS 2.453779 Prob. Chi-Square(6) 0.8736

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 15.71518 Prob. F(1,26) 0.0005
Obs*R-squared 12.80868 Prob. Chi-Square(1) 0.0003

Testing for Multicollinearity

Coefficient Centered

Variable Variance VIF
D1LN91 TB 0.052793 1.308365
D1LNGDP 0.447046 1.285215
D1LNM3 0.701246 1.357429
D1LNNER 0.007376 1.609442
TD1LNOIP 0.010509 1.307522
D1LNWFP 0.021005 1.617744

Source own STATA computation
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Table 4.7 above shows the post regression anabsis for serial-correlation, multicollinearity
and heteroskedasticity. The above result for hekeasticity at 1%, 5% and 10% level of
significance indicates the presence of heteroskiedgsas shown by the p-values. This
represents a weakness in the model. From the ahble it is evident that the residuals of the
model have no serial correlation as shown by tvalpe, at 1% and 5% level of significance.
Using the variance factor, VIF, and a threshold @f the results show that the variables are not

collinear and this can be seen in the coefficiemtance, all of which are greater than 0.1.
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CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATION

5.1 Summary

The main objective of the study was to determiredtiectiveness of monetary policy in
controlling inflation in Kenya while the specifibgective was to determine the effect of three
months Treasury bill rate, exchange rates, monpglguGDP growth, oil prices and world food
prices on inflation rates in Kenya. The result frohapter four indicated that 91 treasury bill rate
recorded an average of 13.5889 percent with a marimate of 23.6 percent while supply (M3)
during the study period had a mean of Ksh.15.6obilWith a maximum money supply reaching
Ksh. 39 billion. GDP growth rate recorded a higbwvgth rate of 7.18 percent. The coefficient for
nominal exchange rate is positive and is statibyisggnificant at 5% level of significance in

determining inflation.

5.2 Conclusion

Money supply is an important instrument for coningl inflation by the central bank of Kenya.
However, the study result indicates that money uigmot significant in controlling inflation.
The result contradicts Mishra et al (2010) whoteads that high inflation is a monetary

phenomenon related to excess money supply.

According to the study findings Economic growtmet significant in controlling inflation.
However, the result has established that econoroiet negatively impact on the rate of
inflation. This implies that an increase in econogriowth reduces the level of inflation. The

research findings further indicate that nominalhexme rate is statistically significant in
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controlling inflation. Positive relationship hasdmeestablished between nominal exchange rate
and inflation. This illustrates that an increase@minal exchange rate will result to an increase

in the consumer price index.

5.3 Recommendation

According to this study, policy makers should coricate on nominal exchange rate. Instead of
focusing on world food prices, the government stl@mansider measures aimed at increasing
food supply. This involves providing credit faddis to farmers, subsidized fertilizers and
providing new technologies to farmers to increasm fsupply. There is also need to move from
rain fed agriculture and invest in irrigation systeto counter drought effects that have effects

on inflation.
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APPENDICES

Appendix |

Nominal

Exchange
Year INF 91 TB M3 GDP | OIP WFP rate
1980 13.86 18.6 782663605 5.5¢ 75.4 97.3 97.08
1981 11.6 15.2 1.326E+10 3.77 80.8 95|8 93.86
1982 20.67 7.6 1.693E+10 1.51 96.5 101.1 110.19
1983 11.4 15.2 4.942E+09 1.31 85.6 98{4 110.86
1984 10.28 20.8 1.279E+10 1.76 83.3 1038.0 122.65
1985 13.01 23.5 6.346E+09 4.3 11216 116.6 126.87
1986 2.53 21.3 3.27E+10 7.18 1087 13F.9 130.01
1987 8.64 19.5 1.113E+10 5.94 10642 110.7 129.15
1988 12.26 12.3 8.039E+09 6.2 99.4 98|3 125.58
1989 13.79 13.5 1.292E+10 4.69 85.8 89,3 126.28
1990 17.78 10 2.006E+10 4.19 69.6 100.4 134.47
1991 20.08 19.8 1.957E+10 1.44 75.1 98,7 132.9
1992 27.33 20.1 3.902E+10 0.8 79.8 101.1 136.92
1993 45.98 23.6 2.803E+10 0.35 80.2 971  193.39
1994 28.81 12.5 2.318E+10 2.63 1068 101.3 145.86
1995 1.55 17.6 2.9E+10 4.41 108.1 105.3 112.03
1996 8.86 20.7 2.533E+10 4.15 98.6 11B.7 120.24
1997 11.36 22.4 2.019E+10 0.47 1060 111.3 115.64
1998 6.72 23.3 2.931E+09 3.29 1305 105.6 112.97
1999 5.74 13.2 6.488E+09 2.31 94.2 92|6 123.03
2000 9.98 12.1 4.908E+09 0.6 70.4 92{4 131.03
2001 5.74 12.7 5.64E+09 3.78 71.7 101.0 123.34
2002 1.96 8.9 9.889E+09 0.55 93.9 962 119.58
2003 9.82 3.6 1.179E+10 2.93 101)0 98|1 122.26
2004 11.62 2.8 1.347E+10 5.1 1044 105.0 123.41
2005 10.31 8.4 9.908E+09 5.91 92.9 106.8 110.56
2006 14.45 6.8 1.697E+10 6.32 99.9 11p.7 106.63
2007 9.76 6.7 2.042E+10 7.01 1434 134.6 97.9
2008 16.23 7.7 1.555E+10 1.55 17516 155.7 108.28
2009 9.23 7.42 1.646E+10 2.59 12616 132.8 91.85
2010 3.961 3.6 2.236E+10 5.75 15843 150.7 90.491
2011 8.36 8.8 1.915E+10 5.8 188.1 16D.9 103.74
2012 7.67 12.9 1.439E+10 4.4 1690 161L.0 112.93
2013 5.78 8.9 1.566E+10 4.6 147.0 159.9 130.01

Source: World data bank, KBS, CBK
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