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ABSTRACT

The main objective of this study was to determiie teffects of the selected
macroeconomic and financial variables on mortgagest The dependent variable was
variable mortgage rate while the independent viegatvere inflation, Treasury bill rates,
real GDP, interbank lending rate and money supphe study utilized monthly time
series data between 2000 and 2013. The methodabfsesmwas multiple OLS regression.
Variable mortgage data was collected from five nfaiancial institutions which control
at least 70 % of the mortgage market. Data foatidh, money supply, interbank lending
rate and 182 Days T bills rate was collected froent@al Bank while real GDP was
collected from Kenya Bureau of Statistics. The ifmgg showed that inflation, previous
period mortgage rates and real GDP growth weradda have a significance influence
on the variable mortgage rates. Inter-bank lendatg, treasury bill rate and money
supply have negative and insignificant impact ontgamge rates. The policy implication
based on these findings is that regulatory authaiitould endeavor to achieve lower
rates of inflation. This in turn will lead to lowenortgage rates and promote mortgage
loan uptake. Moreover, the Central Bank should seeketary policies that promote
supply of credit for mortgage market. The governtredrould also provide a conducive
environment that enhance competitiveness, disaosnir information and reduce

uncertainty in the market.
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CHAPTER ONE
INTRODUCTION

1.0 Background of the study

Shelter is a basic human need. Article 43 (1) (bKenya’'s constitution recognizes

adequate access to housing as an economic andlrggitiaHigh demand and low supply

of housing has a negative impact on prices. Furtbeg, it is an impediment in the

achievement of development objectives and in padeigromotion of equity and poverty

eradication. The challenge in accessing land, tfadilities and materials has resulted to
the influx of informal settlement in urban areasrgiilen, 2011). The universal

declaration of human rights provides that everyisrentitled to a decent housing (United
Nations, The Human Rights- article; 25, 1948). Ehex a need for governments to
involve themselves in promoting access to housimgl @&specially the Kenyan

government. Compared to other economic goods, hgQueccupies a special place
because it plays a central role in economic, sauidl psychological aspects in people’s
life (Oxley, 1996).

In Kenya housing finance is fragmented into a thireemarkets (min.of housing 2013).
The first category is composed of households taatafford high quality housing. In the
middle, we have middle income earners who are detjaately catered for. The middle
income earners have to compete with low income ezarfor the limited resources.
Finally, at the bottom we have the low income eengho are adversely affected by
housing problems and the scarcity of resourcesechilry inadequate resources for
middle income earners. According to Kenyan VisidiB@ only 20 % of houses are
produced to target the low income earners. Theitmw@stment and low demand among
the low income earners is caused by the high doshance to investors and also home
buyers among other constraints.The national houpoiigy under the sessional paper
No. 3 of 2004 identified the following as some tsfobjectives among others: to facilitate
housing development among the low income earnetwvalmerable groups and secondly

to facilitate access to housing funds.



However, to date housing demand outstrips its sudpemand is very low because
majority of the population either do not qualify @@ not want to borrow (Ayitey et al,
2010). This is majorly influenced by the mortgagierest rates. The housing demand is
driven by increasing population. According to (WbrBank, 2011) the current
urbanization level is 39.7 per cent and it is expeédo hit 50 per cent by 2030. It is
estimated that the annual housing demand in urlEasas about 150, 000 units and only
35, 000 units are provided. Consequently, only 28 @ent of the demand is met.
Furthermore, it is estimated that 75.4 per centirbbin dwellers live in rented houses.
Given that the recent census has shown that mare@@ per cent of Kenyan population

is less than 25 years of age it is clear that dehvahousing will continue to rise.

According to annual resident mortgage survey (2is8)ks identified high mortgage
rates as the main obstacle to mortgage uptake Wwdweincome was identified as the
second constraint (Central bank annual report 26i@yever, in 2012 access to long

term funds was the main impendent while high magj¢gates came second.

Table 1: Annual Resident Mortgage Survey (2013)

Market Mortgage Obstacle Frequency of Response
High interest rates 30
Low levels of income 25
Access to long term funds 20
Burden of banking regulations e.g. liquidity reguirent 11
High cost of construction materials and land 11
High purchase price of properties 11
Difficulties with property registration / titling a
Credit risk 8
Start up cost 7
Stringent laws 5
Lack of housing supply 4

Source: Central Bank Annual Report (2013)

1.1 Mortgage market in Kenya

Mortgage industry in Kenya dates back in 1965 wheuasing finance was incorporated.

Its main goal was to carry out government’'s polafypromoting home ownership. In
2



1992 it offered part of it's equity to public antb@ became a quoted company in stock

exchangewWww.housing.co.ke Mortgage lending in Kenya is dominated by conuiar

banks. As at December 2013 at least 25 banks wérsang mortgage loans. Housing
Finance is the only mortgage finance institution.

Mortgage market in Kenya presents a case of highhcentrated market given that only
5 out 44 banks control at least 70 % of the totattgage market. These institutions are
Kenya Commercial Bank, Housing Finance, CFC Stahtul¢ Standard Chartered Bank,

and Cooperative Bank of Kenya (www.housingfinandgead.rg). Variable rate mortgage

is preferred by most providers as opposed to fratel mortgage. Therefore, the adverse
effects of macroeconomic environment have a negadffect on the mortgage rate.
According to the Central bank supervision repofil®? as at December 2013 the total

mortgages in Kenya stood at approximately 20, 000.

However, even though mortgage is seen as a magouavfor home ownership , Kenyan
market presents a dynamic phenomenon in that nyajofi the home owners have
financed their homes through avenues such as SACQ@Sofinance institutions

personal savings and home loans as opposed toagertgans.

The mortgage market in Kenya is therefore undelddeeel with a lot of untapped

potential. Mortgage lending has been left to conuiaébanks thus restraining growth in
this sector. This is due to the fact that commeéioaks rely on short term deposit to
finance long term lending. Since commercial bankectiice risk management on short

term funds it has resulted to high mortgage raidsotrowers.

There are two types of mortgage rates.

1. The mortgage interest rate where the rate istopreis fixed for a period exceeding 10
years. Fixed-rate mortgages are included in thisgoay2. The mortgage interest rate
where the rate in question is fixed for a periodleds than one year. Variable-rate

mortgages are included in this category.



1.1 Statement of the Problem

The role of loans for house purchase is signiticam the expansion of the real estate
sector, and therefore mortgages have become imeghasbundant. According to the
survey by KNBS, the annual housing demand in 2046 astimated at 206,000 with a
projection of a rise to over 280,000 units by 20THis is contrary to a supply of 50, 000
units annually as at 2009 Min. of housing. In aidditthere is a deficit of two million
units. This means that many households are homeltsss live in temporary shelter or
in low quality houses in slums. Besides the diefine standard and quality of a large
proportion of the existing stock of houses is betbe acceptable standards.According to
(Muckova, 2000) mortgage market has proved effeciivaddressing housing scarcity.
For instance, the mortgage debt to gross domesiaupt of some developed economies
such as United Kingdom is more than 50 per centpeoad to Kenya which stands at
only 3 per cent. This is quite low compared to 8oAfrica which has 30 percent

mortgage debt to gross domestic product (World Bagk1).

Demand for mortgage in Kenya remains low with tigor underpinning factor being
high mortgage rates which stood at an average ¢%l&nd 16 % in 2012 and 2013
respectively (Central Bank, 2013). Furthermoregoading to Central Bank survey,
(2013) banks ranked mortgage interest rates am#ie obstacle to growth of mortgage
uptake. According to economic survey, (2013) tharshof commercial credit to real
estate in 2012 was 9.2 % compared to 9.4 % in 20hkik was attributed to increased

Central Bank rate which was occasioned by higlaiith levels.

Apart from hampering access to mortgage, high @sterate is one of the causes for
mortgage default. In the case of variable interatgs the chances of default will increase
as mortgage rates rises while for fixed interets,adefault rate increases with a decrease
in rates (Cocco, 2011).

High mortgage rates have multiplier effects onghenomy which cannot be overstated.

High rates translates into high default rates antbiegborrowers hence leading to a rise



in the non performing loans on the side of lendwt altimately a negative impact on the
lenders’ balance sheet growth. In addition the laghs contributes to the low uptake of
mortgage facilities prompting the public to inverther means of financing housing such
as borrowing from Saccos and non bank financidituteons. However, these institutions
have limited resources for long term lending thasking the public out of home
ownership. This has in turn led to the emergencsubttandard houses such as slums as
well as high rental charges. Moreover, high moréggedes feed into high market interest
rates through mortgage interest rates pass-thrawgghanism thus translating into high

cost of living.

The global financial crisis of 2007-2008 was majarbntributed by the mortgage crisis
whose spillover effect to Kenya was felt in 2010edw volatility in exchange rate.
Despite the government’s effort to provide low chetises the housing deficit remains
high given that this effort only targets the ciwérvants. Therefore, availability of
affordable mortgage loans by financial institutidesnecessary so to compliment the
government’s effort. This therefore, presents thitgcal role of mortgage facilities in the

Kenyan housing market.

Although studies on interest rates in Kenya havenbearried out, they have adopted a
more general approach thus lacking specificity amous financial sub sectors. For
instance, Were and Wambua (2013) and Njuguna (288)entrated on determinants of
banks interest rates spread with no particulantitte to mortgage rates. It is against this
background that this study seeks to provide anstedtse following research question:

1. What are the main macroeconomic determinantsosfgage interest rates in Kenya?
This study therefore seeks to empirically analymeitmpact of macro-economic

variables, on interest rates in the period betwa&8 and 2013.

1.2 Objectives of the Study
The main objective of this study was to identife tleterminants of mortgage interest

rates in Kenya. More specifically the study seeks t
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1. To evaluate the macroeconomic determinants ofgage rates in Kenya.

2. To give policy implications on mortgage finarsoed home ownership in Kenya.

1.3 Significance of the study

The significance of the study is three-fold: to #xasting literature, to policy makers and
to the borrowers and financiers. To the existiteydture the study seeks to add into the
pool on what determines mortgage rates using thre mezent data of up to 2013. This is
because the study captures the period before aed gibbal financial crisis hence
addressing the more current phenomenon. In addifenstudy will form basis for areas

for further research.

To the policy makers the findings of the study barbeneficial to the government on the
concerted effort towards providing low cost housii@ the central bank being the
financial market regulator the findings could be iofiportance on the how the
macroeconomic variables such as inflation ratesthedCentral Bank rate feed into the
mortgage rate. This will inform the decision to laocinflation rates within the 5 per cent
(+/- 2.5 basis points) bound by the Central band faow this could influence mortgage
rates. The study could also benefit the constroatioa property market index such as the

house pricing index which is core in tracing theveroents in the property market.

To the commercial banks and mortgage firms; undedihg the determinants of

mortgage rates could be beneficial in the detertiwnaof their market returns. In

addition it will enable the lenders to approprigtelice the mortgages based on their
expectations on the prevailing macroeconomic enwrent. To the borrowers, the
findings would be beneficial for appropriate timing when to take a mortgage. The
findings will go far in addressing the informati@symmetry in the market as what
constitutes the cost of mortgages among the lenaledsborrowers hence promoting

pricing transparency in the market.



CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction

Over recent years, the Central bank of Kenya hagedaout annual survey on the issues
related to growth of resident mortgage. The findihgve shown that mortgage rates are
the main impediment to growth of this sector. Irtiéee recent annual survey (Central
Bank 2013) singled out mortgage rates as the naatorf holding up uptake of mortgage
in Kenya. This chapter presents both theoreticdl@mpirical review of the literature on

the determinants of mortgage rates.

2.1.1 Theoretical Literature

According to Mandura (2009), mortgage can be ddfiag a type of a debt fashioned to
back investment in real estate. The debt is preteby property; it therefore follows that
if the borrower fails to pay the property can bézeg Jacobus (2009) argues that
mortgage is an instrument that makes property ggcfor repayment of a debt. A
mortgage therefore, is not conveyance of the ptgsénce it does not operate to transfer
title from the borrower to the lender. It only pigs the property as security for the due
payment of the debt, thus creating an encumbrandbeoproperty.

2.1.2 Determinants and components of mortgage intest rates

Mortgage rates differ from time to time and witlgigns. This section will examine the
reasons why mortgage rates vary by studying thirfat¢hat have been identified in the
literature as the main determinants of mortgagesrat

2.1.2.1 Risk premium
This constitutes the risk premium lenders wanthieirt expected return. Roberts (2008)
observes that investors have the information on haweh they will receive from the

treasury notes. However, they are uncertain on hawh they will earn from fixed



mortgage loan. Due to this, they will require anliidnal compensation, that is, the risk

premium.

Risk can be considered from two sides of view; oskrealized ex-post returns and risk
on ex-ante returns. The realized risk may eithembee or less than expected; therefore,
risk-averse investors will demand a premium on mie aeturns. Investors are more
concerned with the ex-post return uncertainty sincannot be diversified away (Geltner
et.al, 2007). Risk premium vary with the businegsle and when the economy is

declining, risk premium rises but declines whendgbenomy is on the increase.

Forgang (2007) notes that the difference betwegh hsk debt instrument and lower risk
one is considered as the economic pointer, soithbe variation between the two is
decreasing the investors will be expecting a streargng economy. Lenders of fixed rate
mortgages are exposed to interest rate risk bedhese mortgages are financed from
short term deposits. This is because they relyrmmt germ deposits to avail long term
mortgages loans. Incase interest rates rise incduese; the financial institutions will
incur an increased cost of obtaining funds, consetly, reducing their profits margin.
On the other hand, borrowers will not benefit freeducing interest rates; however, they

will not be affected by increasing rate.

Under variable rate mortgages, interest rate gséhifted from the lenders to borrowers
since the rate keep fluctuating depending on tate sif the economy. Mandura (2009),
argues that in fixed rate mortgage the requiree dapends on the current risk free rate
and risk premium rate. In case, the risk free irateeases, financial institutions will raise

their required rate of return and consequently,tgame rates increases.

2.1.2.2 Tax rate and lenders’ required margin
Mukherjee (2005), postulates that it is the intBoacof demand and supply factors that
dictate interest rates. Events that affect incouood @s tax policy will cause a shift in the

demand curve for loanable funds.



For instance if borrowers expect a decrease inrdutax rates, they will increase their
demand for loanable funds, thus the demand curlleshift outwards. According to a
joint study (Regional Economic Outlook) by Worldrikaand IMF Kenyans interest rates
spread are very close to those of the Sub-Sahaxantrees but considerably higher than
those of OECD countries (IMF, 2005).The study idestt operating costs and profit

margins as the main determinants of interest igie=ad.

The overhead costs include wages, security andidiegit payment system. In case a
financial institution is not efficient enough it likely to incur more operating costs that
are passed on borrowers increasing the interess farther. Lenders are likely to be
more efficient in a competitive market than whearéhare just a few of them. This is
because they strive to streamline their systemraddce operation cost with a view of

lowering their interest rates.

2.1.2.3 Liquidity premium

Liquidity of a debt instrument refers to the easmef converting them into cash without
loss of value. Liquid money is preferable as opddseother assets with a higher rate of
return because it can be used for transactionsstakerequire compensation by way of
premium for engaging their money in non liquid &ss®&andura (2009), argues that
investors will be willing to avail funds for longetim securities only if they are

compensated by a premium for a lower degree oidityu

Investors add increasing liquidity premiums to Brig rates to arrive at the actual rates.
Ahokpossi (2013), argues that liquidity risk of ank depends on its levels of liquidity
hence banks with low liquidity tends to borrow egercy funds at high cost and thus

charge liquidity premium which leads to higher net spread.

2.1.2.4 Mortgage rates and inflation-the fisher ypothesis
This theory asserts that there is one-for-one ioglahip between inflation and interest

rates (Thomas, 2005). According to (Romer, 20&3) interest rate changes as inflation



changes. Inflation erodes lenders purchasing posiace they are rational economic

agents they will require reimbursement for the loss

i =7+ pBn° (1)
Wherei represents the nominal interest rate, r is thiemézrest rate anfl is the extent to
which nominal interest rate change as expectedtiafi change. In case the real interest
rates are constant over tinfis1. Real interest rate is the disparity betweennibminal

interest rate and expected inflation (Domar, 200.2@2).

: =)
r=1—T"

Fisher Identity (2)

(Pozdena, 1988), observes that when lenders adwealoas they form some expectations
about the probable rate of inflation. If they expan inflation rate of 8 per cent per
annum, they will incorporate 8 percent to the yeanterest rates. On the other hand
unanticipated inflation affects the lenders of éixate mortgage by eroding the value of

their money while the bowers benefits since thekerfaxed nominal payments.

2.1.2.5 Central Bank rate

It is the role of the central bank to control init@. One of the instruments it uses to
achieve this is the bank rate. (Taylor, 2006) asgthat when inflation rises the central
bank response by raising the nominal rate and esnaequence the real interest rates
rises. Consequently, exports, consumption and imesg reduce. The converse is true.
Asso (2010), observes that the Taylor rule can $eduo set the Central Bank rate

subject to some conditions and can be expressételpllowing equation:

1 1
r=p+5y+§(p—2)+2

1)
Where,

r = Central Bank

y= deviation of REAL GDP from the trend

p= inflation over previous four quarters with ageir of 2%

10



The REAL GDP is growing on its trend at about 2% g®um so that y=0

The ex post interest rate will also equal 2

Kenya Banks’ Reference Rate (KBRR) is the new egfee rate set by the Central bank
and replaces the base lending rate upon which bagaks using to cost their loans. The
rate is computed based on the base lending ratehwioiw stands at 8.5 per cent and two
months moving average of 91- day Treasury bill.rdtee Monetary Policy Committee
set the reference rate 9.13 per cent and is efedtily &' 2014. Following this move the

total cost of credit will be KBRR plus premium ‘iiat is,

9.139% + K

(@)

K represents the premium rate and will depend ankb required margin, cost of funds,
risk and other third party cost such as insuramcegovernment levies.

2.1.2.6 Bond prices and mortgage interest rate

Drespins and Killin (2012), observes that therears inverse correlation between

mortgage rates and bond prices; that is, when tileegp of the bond increases, the
mortgage rates decreases. The opposite is truereHsen behind this argument is that
bond prices are unchanging at maturity. If we sgppthat the value of the bond at

maturity is sh.1, 000 and the present price oflibed is sh. 900 and there are 5 years
remaining, if the interest rates are escalatingpties of the bond will shift downwards.

2.1.2.7 Demand and Supply for Loans

Mankiw (2007), argues that interest rates adjosbalance demand and supply for
money. The adjustments in the interest charge eamxplained by the demand and
supply perception (Rockwell, 2006). If there ighidemand for mortgage loans, the
interest rate will increase. On the other hand, é®mand for mortgage rates is followed
by low interest rates. Killin and Derespins (201&gues that while mortgage rates move
with other interest rates, real rates depends thiéghsupply and demand for mortgage

loans.

11



The supply of mortgage is determined by the wiliegs of the financial institutions to
invest in the real estate. Moreover, lenders relysopply of money which depends on
customer deposit and prevailing interest ratebénnarket. The demand side depends on
the income levels and the general economic comditibnterest rates and money supply

in view of short term liquidity effect are negatiyeorrelated.

In particular, an increase in money supply givenearsting price level and income
creates a surplus supply of money Demand for mameyfunction of nominal interest

rates since interest rate is the opportunity oflimg cash.

Croushore (2007), argues that rise in the supplypnohey must make interest rates to
decline so to sustain the money market in balalincease the money supply is increasing
(supply curve shift to the right) without a corresding shift in money demand curve the
equilibrium interest rates declines. Similarlyaifhift in money supply is followed by a
shift in money supply in the short run, the inténedl not change. This implies that a
monetary policy is ineffective in lowering the mgage interest rates. On the other hand,
the short run equilibrium interest rates may insesthan before if an increase in supply
for money is followed by an increase in demandlé@ns. An expansionary monetary
policy may not bring interest rates down hencefewtive. Secondly, interest rates and
money supply are linked through real output andpitiee effect in the long run. Even in
this case, expansionary policy may not be effedfithe increase in money supply the
resulting increase in real output and rising pricasses increase in demand since interest

rates will also increase (Mishkin 2007).

2:2 Empirical literature review

Nampewo (2013), using time series data from Ugdmetiaeen 1995 and 2010 and Engel
and Granger two-step model tested for cointegralietween bank rate, treasury rate,
exchange rate volatilities and share of nonperfogiwans to the entire credit sector. The
findings showed that interest rate spread was igebitrelated with bank rate, treasury

rate and level of nonperforming loans.
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Sirmans et.al (2011), did a study on the relatignbktween mortgage rates and Treasury
bill rate. They concluded that there was a stromgnection between mortgage rate and
capital market rate and especially the 10-yearstrgarate. The method of examination

was regression and the 30-year mortgage rate, d0tyeasury rate data was obtained
from the Federal Reserve. When 30-year mortgage wat regressed against 10-year

treasury rate, there was an r- squared of 0.969.

A 30-year mortgage rate was also regressed agawap rate and corporate bond rate.
Notably, the Swap rate was found to have a strefaionship (r-squared of 0.985) and
with 30-year mortgage rate than 10-year treasuty because there is a default risk

premium not explained by treasury rate.

Siddiqui (2012), observed that banks that are Ihidilquid have lower interest rate
spread. This is because they do not incur the ebsourcing funds externally. The
results were confirmed by Millan (2008), where deti@ants of mortgage rates in the
Euro area countries with emphasis on cost of fundsyre of guarantee and customer-
banker relationship were investigated using crasgtianal data. Harmonized monthly
interest rates for fifteen countries running betw@603 and 2009 were used. A 10-year
benchmark interest rate on government bonds exgataasa monthly average was used
as a stand in for average cost funding in the irmmarket. In addition to that, the cost
of interbank funding was represented by 3 monthideuarrate expressed in monthly
average. From the study it was found that there avsisong positive relationship (0.43)
between mortgage rates and cost of funds.

Mallik and Bhar (2010), using data from UK, Swedear Finland and OLS as method of
estimation concluded that the Central Bank increasgerest rate when expected
inflation increases. In related studies lkhide @0CG-olowelwol and Tennant (2008)

using a panel data model studied the determindnigevest rates spread in Sub Saharan

13



Africa using dynamic panel data model. They singlat inflation and money supply as

the key factors.

On the contrary, Ben-Khedri (2005), did not findyasignificant relationship between
inflation between inflation and interest marginheTfindings were similar to a recent
study by Were and Wambua (2013) who concludedittiltion and real REAL GDP
statistically insignificant in explaining interesates differences among banks. Using
EGARCH M model, Wilson (2006), found that increag#&thtion uncertainity negatively
affects interest rates and lowered economic grawtBapan. Mishkin (2005), using a
monthly data between 1983 and 2003 found thattioflaand interest rates are correlated

in some periods and not in others.

The findings confirmed Fisher-effect in the longn tout not in the short run. In the short
run when there a change in the expected inflatias,followed by a change in the short
term interest rates. In the long run inflation anikrest rates, trend together, that is, the
long run Fisher effect (Ben-Khedri, (2005).

Similar studies on relationship between prices iaberest rates confirmed that inflation
uncertainty affects the economy by increasing l@mg interest rates. More specifically,
interest rise when inflation rises and falls whéweré is a greater economic risk.
However, recent studies have shown that the monetathority can control inflation

uncertainity and as a result control inflation byopting credible inflation targeting

strategy (Mallik and Bhar, 2010).

Bank particular factors have been argued to be surttee determinants of interest rates
in the banking sector. Using Panel data, Were aranlda (2013) found a positive
relationship between interest rates charged by$ank credit risk, liquidity risk and net
income as a ratio of total income and operatingscofhe prevailing credit risk is

reflected by risk premium charged by banks. Emairgvidence show that banks shift

risks premium is associated with non performingnito borrowers.
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Ngugi (2001) and Beck et.al (2010) acknowledgekl piemium is a key determinant of
interest rates spread. Risk is a situation in tialternative outcome exist with known
probability. These findings confirmed past studigsCroushore (2007) which found out
that when mortgage interest rates are adjustedh fosk premium and statutory price

ceilings, regional differentials disappeared.

Casey et.al, (2009)) observed that mortgage rateslicked to other interest rates.

Moreover, maturity risks and default risks shoudgbtcire those relationships. The more
the chances of default, the higher the risk premsiumhich reflect the uncertainity of

complete payment of mortgage principle and intefBlsé possible cost of default can be
lowered by mortgage firms by taking an insuranceecoJacobs (2007),) studied the
proposition that prices are rigid downwards appiccato mortgage rates. In particular,
the suggestion that mortgage rate follow an in@eascapital market rate rather than
decrease. A 10-year capital market rate running/den 1978 and 2000 for Netherlands

was used.

It was found that during the period of downward ement in interest rates, the gap
between the mortgage and the capital market rate wdening. They concluded that
switching cost and tacit price coordination are thely causes of mortgage rate
asymmetric response to capital market rate.

Shoofel (2006) using multiple regression analysiangined the effect of expansionary
monetary policy on mortgage rates in the US. Coyntta expectations, the study
concluded that expansionary monetary policy geaoseards inducing investment in
housing will not lead to reduced interest ratese Emalysis utilized multiple linear
regression model and data covering the durationd®t 1990 and 2004 of mortgage and
money supply (both M1 and M2). Consumer expectatias used as one of the
independent variable based on their sentimentsi@aghte general state of the economy.

Remarkably, the results showed that changes inmiweey supply have no impact on
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mortgage. Nevertheless, in related studies by Q26€5), it was found that supply of

new houses influences mortgage rates.

2:3 Overview of literature review

The preceding section shows that most studies iny&ehave concentrated on the
determinants of interest rates spread. For instéde (2009), Falawewol and Tenant
(2008), Beck and Hesse (2006) and (Njuguna, 20885ing their study on data from

Sub Saharan Africa concluded that the interestsrafgead are influenced by money
supply, inflation and central bank reserve requeeim However, Khedri et al (2005),

using Tunisian data did not find any link betweaterest rates and inflation based. On
the contrary, Were and Wambua (2013), found a welaitionship.

In other studies Siddiqui (2012) and Sirmans €Ral2), using data from Pakistan and
Europe respectively found a strong relationshipveen interest rates and cost of funds.
Furthermore, capital market rate and mortgage wete® found to be positively related
These findings were consistent with those of Namg€013), where treasury rate was
found to explain interest rates spread in UganddneOfactors that dominated the
literature include money supply (Fazel, 2006), ldigy risk premium (Were and
Wambua 2013).

In all the cases except money supply, there wass#iye link with interest rate. It is
evident that most studies in Kenya concentratedhendeterminants of interest rates
spread generally and not mortgage rates. In the casnoney supply and inflation, in
some studies it failed to show the expected readtinformed by theory. This is the

research gap that this study intends to fill.
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CHAPTER THREE
METHODOLOGY

3.1 Introduction
This chapter discusses the research methodologgteation the study which includes
theoretical framework, specification of the emmtimmodel, definition and measurement

of variables and econometric procedures.

3.2 Theoretical framework

Mortgage interest rates are based on a “derivedaghel” that is, the demand for housing
and other supply side factors. The mortgage maskgdart of a larger capital market. The
supply of housing loans is in competition with athygpe of loans and investment in the
capital market. The lenders have the option of stimg in mortgage loans or other

investment such as bonds and treasury bills. Silpilthe members of public can use
mortgage loans for housing or other options to s&deousing such as bank loans,
personal savings or rent houses. Use of mortgages|avill depend on the prevailing

interest rates.

This study adopts the conceptual framework basedcansumer behaviuor.Varian
(1992), argues that the consumer being rationdlohibse the best bundle given a set of
affordable alternatives. In a preference maximiraproblem, the consumer is faced by a
budget constraint. The budget constraint and thefdmundles can be represented by:
B=(xinX:(px=y) Q)

In a preference maximization case:

Max u(x) (2)
Suchthat px = yxasinX

Xasin X

The consumer is assumed to maximize utility on gomngion of housing. The cost of
financing is interest paid.

U=u®,,R,) 3)
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Where,

P, is the price for housing mortgage rate.
E. is the price of other goods that is, opportunagtc

The price or cost for housing is assumed to berméted through the market and all
consumers choose interest rate that maximizes theity subject to constraints. A

consumer can either purchase a house using himaoo invest in alternative products.
The consumer’s decision to pay a given cost fooagage will depend on other product
(opportunity cost) disposable income and inflatibrilation is considered by consumer

because it reduces the purchasing power.

Hence,

U=u (R, Py, ) 4)
Since utility can be measured indirectly through tosts (the amount the consumer is
willing to pay)

X=U(Py 5. Y) (5)

Rm = f(rb,vt,y,m) (6)

Where b, rt, is the opportunity cost. In this regard gdo®nomic agent that is, the lender
or the borrower can either invest in bonds or bugedl mortgage security.
The interaction of financial forces in the econooay be illustrated as:

U(x,y) =V(Py B, Y) (7)

The equation on the right hand side indicatesrtdeact utility while the one on the right
hand side is for direct utility. The consumer wailbximize utility given the price of good

x and other goods that is y, subject to his displesacome Y.

The supply for mortgage is dependent on the atnoticredit in the economy. The
credit available has competing uses that is, mgdagand other investments such as

capital for firms. The more the money supply in g@nomy the more credit in the
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economy and a tight monetary policy would leadatitoning of credit to competing uses

and this would increase the mortgage interest.r&gsation (6) can be stated as:

R_= flrbrt.v.mes.m)
= F AN TFT TP FFTTTT RS

T

(8)

Ms represents money supply which is (M3)

3.3 Empirical model

From the reviewed literature we develop our moaedenl on the variables presented by
studies as likely to influence mortgage interesesaConsistent with Milan (Milan,
2010) and Sirmans, et al (2012) our empirical miglspecified as;

LnR, = B, + BLnIBR+ B,LnT, + B,LnINFL + B,LnGDP + S,LnM, + ¢, 9

Where,
R,, = variable mortgage interest rate.

51, 2.3 and 5, = Parameter of the model

IBR= Interbank lending rate

T, = Treasury bill rate

INFL= the inflation rate

Real GDP = Real Gross Domestic Product
M3z = money supply

£ = error term

3.3.1 Dependent variable

The choice of the above variables is based on érapand theoretical literature review.
The dependent variable was variable mortgage Tdte.choice of variable interest rate
was informed by central bank residential mortgag®esy which showed that 97.4% of
mortgage loans in Kenya are on variable interdst (@entral Bank annual Supervision
Report, 2013). This variable was measured usiegage of variable mortgage data from

five mortgage institutions which according to Cahtank control at least 70 % of the
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total mortgage market. The data was on monthlysbasiering the period between 2000
and 2013.

3.3.2 Explanatory variables
For the purpose of this study, we considered aofemriables likely to influence the
trend of mortgage interest rates which includesroemnomic indicators and banking-

financial indicators. Each of them is describedétail as follows:

Gross domestic product

The real GDP is the measure of income. It has bsed in the literature as an indicator
of a country’s macroeconomic conditions and algwaxy of household income. In this
study real GDP in market prices was divided byrdspective CPI index. Increase in the
economic activity in a country leads to increase@mand for credit and therefore real
GDP and lending rates are positively correlatednf@acarta, 2004). In this study real
GDP was used in monthly basis.

Treasury bill rate

The treasury rate was the 182 days treasury él fehis represents the opportunity cost
of funds incurred by lending institution. This iaded on the premise that the economic
agents can either invest in mortgage or long texausties such as government treasury
bills. Incase the interest rates paid on treaslity Imcreases, the opportunity cost of
investing in mortgages increases and thereforedstteates are expected to reduce as
evidenced in the study by Sirmans, et al (20122 d&ys treasury bill rates was used in
monthly basis from 2000 to 2013.

Inflation
Inflation is a measure of general increase in griCehis variable is important since
lenders being rational, would require compensafamthe loss in purchasing power.

Rising inflation tend to erode the purchasing powérmoney and therefore when
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inflation rises interest rates are expected to (eshkin, 2005). In this study we used

inflation rate in monthly basis.

Inter-bank lending rate

Interbank lending rates represent rates at whictk9éend to each other. This variable

has been used in the literature as a proxy forctst of funds by the mortgage finance

institutions. If the cost of obtaining funds by rigage institutions increases the lending
rate will increase in return.

Mortgage rates are expected to rise as the costedlit increases hence there exist a
positive relationship as evidenced in Milan (2010)this study we used the commercial

banks interbank rate on monthly basis.

Money supply

Money supply will be measured in terms of broad ay(M3) which includes M1 and
M2. This is used to capture the change in money suggphgported by the Central bank.
M3 was used in monthly basis. Lending rate and siépoay change as the monetary
policy changes because of its effect to short terarest rates. For instance, a tight
monetary policy will increase lending rates becaleselers pass the cost to borrowers
(Gambarcorta, 2004). Therefore, mortgage rates motey supply are negatively
correlated.

3:4 Data

The study utilised monthly data for the period 26@@013. The dependent variable was
variable interest rate only and was collected fritre main institutions for mortgage
finance that according to Central Bank Survey (20Epresent 70% of the mortgage
market. These institutions are Kenya Commercial kBdtousing Finance, Standard
Chartered Bank, CFC Stanbic Ltd and the Cooperddiaak of Kenya. The income
measure that is, real GDP, money supply (M3), baek lending rate, 182 days Treasury

bill rate and inflation rate were collected frone tBentral Bank of Kenya.
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Table 3.1: Summary of variables and expected signs

Variable Notation Measure Predicted effect Source

Cost of credit IBR Interbank lending rate  Positive CBK

Opportunity cost of funds| gl 182 days T-hill rate Positive CBK

Inflation INF Inflation rate Positive CBK

Gross domestic product REAL REAL GDP Positive KNBS
GDP

Money Supply Ms M3 Negative CBK

3.5 Estimation and testing

In order to explain the determinants of mortgages;athe study shall use the ordinary
least squares model (OLS). OLS’s main assumptiortha& the errors must be
uncorrelated. For data estimation, multiple Ordyriagast Squares method was applied.
The collected data was transformed into naturaiitigms so that the parameters can be
interpreted in terms of elasticities. Prior to garg out data estimations, the following

pre - tests were applied on the data.

3.5.1 Stationarity test

In order to establish the order of integration lod variables, unit root test was applied.
We needed to know the order of integration of thaables so as to decide on whether
we should run VAR in case our variables are consegl at the same time non

stationary. In this case, Augmented Dickey- Futlest was used. The reason behind
application of the unit root test is to avoid ecomric problems of spurious regression
as well as the inconsistency problem. For the medeiates to be BLUE estimates it's
required that all variable of the model are intégplaof the same order failure to which

spurious regressing and inconsistency problemsheilinevitable. For this test our null

will be “presence of a unit root” and alternatiwgpbthesis “absence of a unit root”. Non

— stationary variables will therefore require to diferenced to make them stationary
prior to carrying out the OLS regression.

3.5.2 Co-integration test
Granger, C.W (1983) showed that if two variables ewintegrated, then they have an
error correction representation (ECM). Two timaesewrariables are cointegrated if:
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» They are integrated of the same order, I(d)

* There exists a linear combination of the two vdaalthat is stationary (1(0)).

Co-integration test will be crucial to determine tbresence of the absence of the long
run relationship among the model variables. In ttése we applied the Johansen
cointegration test. Presence of co-integration tegtly the presence of the long run
relationship and thus the need for running therecoorection model to correct for the

adjustment of the short — run disequilibrium.

Post-estimation/diagnostic tests

We also carried various post-estimation tests oteoto confirm the adequacy of our
chosen model. The purpose of any diagnostic test éontrol accurately the probability
of wrongly rejecting the null hypothesis, while tite same time ensuring a high

probability of correctly rejecting the null hypotis.

3.5.3 Heteroscedasticity test

The homoscedasticity assumption means that thanagiof the unobservable error term
£: Is constant. If this assumption fails the OLS v ineffective and it means that the
residual variance differs across time periods ({ar Xi) =62) (Gujarati, 2004). In this
case there will be a problem of heteroscedastieityich will be corrected by

heteroskedasticity-robust standard errors.

3.5.4 Autocorelation test

Given the nature of the data absence of autoctioel@annot be assumed. Durbin-
Watson test was used to test the presence of saut@correlation. Presence of
autocorrelation will imply that regression errore aorrelated across observations. If this

is the case the problem will be corrected usingragfressive models.
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CHAPTER FOUR
EMPIRICAL RESULTS AND DISCUSSION

4.1 Introduction
This chapter presents data analysis of the studytlaa results. This includes summary
statistics, correlation analysis, stationarity amwdintegartion tests, regression analysis

and post estimation tests.

4.2 Descriptive Statistics

Descriptive statistics such as Skewness, Kurtdsisjue-Bera Statistic, and Probability
Value are calculated for all the variables. Resoitthe same are presented in Table 4.1.
Table 4. 1shows that money supply has a mean dliesh. 1,137,361 while treasury
rate has a mean of 8.46 per cent. In terms oftdrelard deviation from the mean, money
supply is the most volatile followed by real GDPtlwmortgage rate displaying the
lowest volatility. All variables are positively sked hence right tailed implying that their

distributions when plotted have the tail prolongedhe right from the mean value.

In terms of distribution of the variables, mortgagee is normally distributed given that
is has a kurtosis value of 3.103. For a normalritistion the kurtosis statistic is 3.0 this
therefore implies that all the other variables moe — normally distributed. The Jarque-
Bera statistic measures the distribution of therelerm. A probability of the Jarque Bera
statistic of less than 5 percent significance lawgllies that the error term is normally
distributed hence acceptance of the null hypothetsisrwise not. From the descriptive
statistics, all the variables are normally disttdzliexcept the mortgage rate which has

non — normal distribution.
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Table 4.1: Descriptive Statistics

Mortgage Interbank Money

Rate Inflation Treasury raje  Rate  |Supply REAL GDP
Mean 17.1660 8.7866 8.4617 7.2834 1137361 95380
Median 16.7500 6.6700 8.1200 6.8100 1045%33 3445.427
Maximum 20.7000 19.7200 20.690( 28.9000 19374  4268.136
Minimum 14.0200 1.9600 1.7200 0.9800 560061 2855.729
Std. Dev. 1.8118 5.2720 3.5822 4.9891 413p63. 424.4961
Skewness 0.3321 0.7778 0.9697 1.8248 0.3534 0.3244
Kurtosis 3.1034 2.2155 5.4416 7.4070 1.8274  2.0896
Jarque-Bera 1.7887 12.0165 38.4884 129.6074 .4198 4.9468
Probability 0.4088 0.00245 0.0000 0.0000 848D 0.0843
Sum 1630.770 834.7300 803.8700 691.9200 08 332113.3
Sum Sq. Dev. 308.5877 2612.703 1206.247 23397 1.61E+13 16938516
Observations 95 95 95 95 95 95

4.3 Correlation analysis

Correlation measures the strength of the relatipnsletween two variables. If two
variables move together, they are said to be @igel Correlation matrix is based on the
correlation coefficient ranging between -1 to +1cdtrelation coefficient of -limplies a
perfect negative linear relationship between ‘s +1 shows a perfect positive linear
relationship, and O means there is no linear wathip between variables.
Multicollinearity among the variables is said tococ if the correlation coefficient
between two variables is above 0.8 (Gujarati (200dble 4.2 reports the pair wise

correlation coefficient of all variables of the nebd

Table 4.2: Pair-wise Pearson coefficient of cotieta

MORTGAGE INFL GDP E IBR MS
MORTGAGE 1 0.3189 -0.1121 0.3127 0.3447 0.0501
INFL 0.3189 1 0.0078 0.1270 0.1565 -0.0824
GDP -0.1121 0.0078 1 -0.4589 -0.3998 -0.6132
Ts 0.3127 0.1270 -0.4589 1 0.9313 0.3563
IBR 0.3447 0.1565 -0.3998 0.9313 1 0.3274
MS 0.0501 -0.0824 -0.6133 0.3563 0.3274 1

From the results, none of the variables is comdlatith another since the correlation

coefficients lies between — 0.6132 and 0.3447 kbnwscorrelations among the variables.
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Trend analysis of the variables

Appendix 1 presents the graphical analysis of tmables. The analysis reveals that the
series are time-varying. This may imply that eaehes may not be stationary in level

terms. Money supply, inter-bank rate, treasury aaie inflation seem to display positive

upwards trend with an intercept, the other varislblisplays intercept with no meaningful

trend. Real GDP growth displays negative trendesid@03. Such information on each

series is particularly important in determining Wiex a series is stationary or not. A

close scrutiny of data shows structural break ih@fdr the mortgage rate, treasury bill

rate and inflation.

4.4 Sationarity Test

This test is used to determine for stationarityr{on stationarity) of the time series data.
It is conducted to prepare the time series vargafde statistical analysis and to ensure
that variables to be used in the analysis are liated of the same order. A unit root test
is a statistical test for the proposition that e tautoregressive statistical model of the
time series data, the Null hypothesis of this ie$hatp=0, wherep=0-1 anda =1 in the
equationAy = py:.1t+Vv;, where yis a random term the alternative hypothesis i$ gha
less than zero in the equationp#0 ora =1, then there is a unit root and the variable
under consideration is non stationary or integrated if the null hypothesis is rejected
then the time series variable is stationary. Aighary series depicts mean revision in
that it fluctuates around a constant long run maach has a finite variance that is time
invariant. On the other hand non stationary timgesewhen used in estimation it
produces unreliable t-statistic of the estimatedffanents that have infinite variances,
mean or variance that are time dependent that i®mgp run mean to which the series

returns to.

A variable is non stationary if the estimated AL@Sttis smaller than the critical value in
absolute terms and vice versa. Some non statioraigbles have to be differenced to
make them stationary. If a time series has a wat, rthe first difference of such time

series has to transform it to stationary. The ABst ts reported in Table 4.3
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Table 4.3: ADF Unit root Test for the Sample pdrit000-2013

At Level with Intercept At First Difference with T rend and | Order of
Intercept Integration
Variables t-statistic Critical values t-statistic Critical values
Mortgage Rate -3.4808 at 1% -4.0302 at 1% I(1)
-3.2062 -2.8836 at 5% -12.6904 -3.4445 at 5%
Inflation -3.4812 at 1% -4.0302 at 1% I(1)
-2.9568 -2.8837 at 5% -7.3645 -3.4445 at 5%
Treasury Rate -3.4812 at 1% -4.0302 at 1% I(1)
-2.5016 -2.8837 at 5% -7.3121 -3.4445 at 5%
Interbank Rate -3.4825 at 1% -4.0302 at 1%
-3.0290 -2.8843 at 5% -4.1135 -3.4455 at 5% I(1)
Money Supply -3.4808 at 1% -4.0302 at 1% I(1)
0.8790 -2.8836 at 5% -12.5364 -3.4445 at 5%
REAL GDP -3.4861 at 1% -4.0302 at 1%
-0.8817 -2.8859 at 5% -2.9841 -3.4445 at 5% 1(0)

The results all variables are integrated of ordenflying the presence of one unit root.
Only inflation is stationary at level implying thdt is integrated of order zero. We

therefore differentiate all non—stationary varigliie make them stationary.

4.5 Testing for Co-integration
At times two or more variables may be non statigrart a linear combination of these

variables form a long term or equilibrium relatibips between them. This condition is

exhibited when a regression of these variableansand residuals from these regression
are subjected to unit root test and found to b&ostary at levels | (0). Under these

condition, although the individual variables arél) that is they have stochastic trends
their linear combination is | (0) and the regressimom these variables is not spurious
but give a meaningful interpretation and theseadeis are said to be co integrated.
Variables, found to be co integrated must be iratisgl of the same order. In our study we
applied the Johansen co integration test to te&t aether the variables have a long run

relationship. The test which yielded the resultgrissented in Table 4.4.
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Table 4.4 Johansen Co-integration Test

Unrestricted Co-integration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigen value Statistic Critical Value rop.**
None * 0.370463 130.4531 95.75366 0.0000
At most 1 * 0.221670 71.68120 69.81889 0.0352
At most 2 0.124775 39.85444 47.85613 0.2278
At most 3 0.114596 22.92860 29.79707 0.2496
At most 4 0.056257 7.471337 15.49471 0.5235
At most 5 0.000927 0.117835 3.841466 0.7314
Trace test indicates 2 co integrating eqn(s)@0tB5 level
* denotes rejection of the hypothesis at the (08I
Unrestricted Co-integration Rank Test (Maximum Eigen value)
Hypothesized Max-Eigen 0.05
No. of CE(s) Eigen value Statistic Critical Value rop.**
None * 0.370463 58.77193 40.07757| 0.0002
At most 1 0.221670 31.82675 33.87687 0.0461
At most 2 0.124775 16.92585 27.58434 0.5863
At most 3 0.114596 15.45726 21.13162 0.2581
At most 4 0.056257 7.353502 14.2646( 0.4482
At most 5 0.000927 0.117835 3.841464 0.7314
Max-eigen value test indicates 2 co integrating(gpat the 0.05 level

The results reveal that according to the tracassitatest there are two co-integrating
equation Similarly the Max-Eigen statistic revealegence of two co-integrating

equation. This therefore concludes that privatestments has a long run relationship
with all other independent variables implying tirathe long run, they move in the same

direction. As a result the OLS model yields int@ tlong run relationship among the
variables which is also the unrestricted model.
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Table 4.5 Co-integrating equations for mortgage rat

Standard errors () and t- statistics [ ]

Co-integrating Eq: CointEql CointEqg2
LN MORTGAGE_RATE(-1) 1.000000 0.000000
LN INFLATION(-1) 0.000000 1.000000
LN TREASURY RATE(-1) 0.539213 -8.177340
(0.21176) (2.05738)

[ 2.54628] [-3.97464]

LN GDP(-1) 4.420591 -27.61402
(0.68472) (6.65237)

[ 6.45603] [-4.15100]

LN INTBANK(-1) -0.381092 4.473525
(0.12941) (1.25730)

[-2.94477] [ 3.55803]

LN M3(-1) 1.212998 -6.683278
(0.19058) (1.85152)

[ 6.36492] [-3.60962]

C -56.11934 324.4427

4.6 Empirical results and discussion

The main aim of running the long run variable magg rate function was to obtain the
residuals of the model and subject them to the nodt test and see whether they are
integrated at levels. If the computed Engle Grangdue has excessive negativity than
the critical value then our conclusion is that tesiduals from the variable mortgage rate
function is 1 (0); that is, they are stationaryid’means that the parameters of investment

function can be interpreted as long run parameters.
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The long run unrestricted model estimates are ptedeby the Table 4.6 which shows
that previous period mortgage rates, inflation asdl GDP growth are significant

determinants of mortgage interest rates. The foglimply that one per cent increase in
the previous period mortgage rate will increasecimeent period mortgage rate by 0.84.
This suggests that mortgage rates are sticky dowdsvahese results are similar to
Jacobs et.al (2007) and in particular confirmshjagothesis that mortgage rates are rigid

downwards.

Table 4.6: Determinants of mortgage rates (longestimation)

Variable Coefficient  Std. Error t-Statistic Prob.
C 1.002225  1.030555 0.972510  0.3327
MORTGAGE_RATE1 0.839393 0.052862 15.87896  0.0000
INFLATION 0.014636 0.008586 1.704553  0.0308
TREASURY RATE -0.003666  0.023622 -0.155181  0.1469
GDP -0.055098 0.084986 -0.648313  0.0180
INTBANK RATE -0.002802 0.014955 -0.187351  0.8517
LNM3 -0.008340 0.024079 -0.346343  0.7297
R-squared 0.734374 Durbin-Watson stat 2.041633
Adjusted R-squared 0.721521
F-statistic 57.13696
Prob(F-statistic) 0.000000

Inflation was found to be positively and signifitigirelated with mortgage rates. It
implies that that one per cent change in inflatiolhincrease mortgage rates by 0.15% .
The findings are also consistent with Mallilk ankdaB (2010), Ikhide (2009) and
Folowelwol and Tenan t (2008) who singled out itifla as key determinant of interest

rates.

Real GDP was also found to have significant butatieg impact on mortgage lending
rates. According to the results a one per centeas® in real GDP would reduce
mortgage lending rates by 0.06 percent. These nfgsdihowever, were contrary to
Wambua (2013), who found real GDP to be insignifice explaining movements in
interest rates. Notably, the negative relationdl@fween real GDP and mortgage rates is
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surprising. Since we would expect that increasenaome would increase demand for
mortgage hence pushing lending rates upwards. Trh@ies households may be

preffering other methods of acquiring houses sughng in cash as a consequent of the
income effect as they seek to attain higher leotldility.

We found treasury bill rate statistically insigodint in explaining changes in mortgage
rates. 182 Days T bill rate was taken to proxytfeg opportunity cost of investing in

mortgage. From the OLS results a one per centaseren 182 Days T bill rate would

cause mortgage lending rates to reduce by 0.0@zepeerlt is important to note that the
resulting sign is contrary to theoretical assumptilbat increase in capital market rate
would increase the opportunity cost and consequentirease in lending rates. These
findings imply that the positive and significantpact of Treasury rates in short term
interest rates as was the case in Nampewo (20&8not be generalized to mortgage

interest rates.

Interbank lending rates were found to be statiyicasignificant in explaining variation

in mortgage rates. One per cent increase in iatdrbdending rates would cause

mortgage to decrease by 0.003 per cent. This isurpirising given that mortgage loans
are long term in nature and therefore, it is prddabat lenders do not depend on short
term lending as a source of funds.

Finally, money supply is not important in explaipiohanges in mortgage lending rates.
From the OLS a per cent change in money supply dvieald to 0.01 per cent reduction
in mortgage rates. These results are consistehtthtse of Fazel (2006).

For the coefficient of determination, 73.43 pertcehchanges in mortgage rates are
determined by independent variables in the modely @6.57 per cent of total changes
in mortgage interest rates are determined by faatatside the model. Considering the
joint test statistic, the probability of F — stéitiss less than 5 percent implying that all the

independent variables jointly determine mortgagerest rate in Kenya.
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Looking at the autocorrelation, the Durbin Watsdatistic is close to 2.0 implying
absence of autocorrelation among the model vasala the heteroscedasticity problem

was solved by generating the robust standard enloes analyzing the data.

4.7 The Error Correction Model

As noted above, the variables are co-integrated thate is a long run relationship
between them. If there is short term disequilibrighen the error term can be treated as
the “equilibrating error” and the error term is dge tie the short run behaviour of the

variable mortgage rates in Kenya. The estimatisalte are reported in Table 4.7

Table 4.7: Determinants of mortgage rates (ECM)

Variable Coefficient  Std. Error t-Statistic Prob.
C 0.002603  0.006771 0.384518  0.7013
D(MORTGAGE RATE (-1)) 0.650445 0.266518 2.440530 0.0161
D(INFLATION) 0.049781 0.024930 1.996842  0.0481
D(TREASURY RATE) -0.017190 0.032910 -0.522349  0.6024
D(GDP) -0.054315 0.109460 -0.496209 0.6206
D(INTBANK) -0.000880 0.017743  -0.049596  0.9605
D(M3) -0.187381  0.413563 -0.453090  0.6513
Ul -0.840677  0.280423 -2.997891  0.0033
R-squared 0.115645 Durbin-Watson stat 1.976305
Adjusted R-squared 0.064904
F-statistic 2.279103
Prob(F-statistic) 0.032390

Table 4.7 shows that the coefficient of the erarection term (U1) is —0.8407 implying
that the short term disequilibrium are being caedcat the rate of 84.07 percent per
month to arrive at the long run equilibrium. Theeffwient is significant since the
probability of the error correcting term is lessarthS percent. Therefore, our error

correction model is valid.

4.8 Post estimation tests
Upon running the estimations, post estimatiorstestre carried out to confirm that the

coefficients estimated were unbiased and reliable.

32



4.8.1 Test for Autocorrelation

Autocorrelation problem is an econometric problenwhich the error terms are serially
correlated. From the study, the Durbin Watsontsthether there was serial correlation
among the variables. Durbin Watson statistic ranigesh 0 to 4. A Durbin Watson
statistic of 2 implies absence of autocorrelatioroag the variables. A statistic close to
2.0 implies absence of serious autocorrelation IprobFrom the results, the statistic is

1.97 which is close to 2.0 implying absence of@aesiautocorrelation problem.

4.8.2 Test for normality

Upon testing for the autocorrelation and heterdastcity, we tested for the distribution

on the error terms of the estimated model. Theysusid residual test to tests for the
normality of the error term. The results for norityalest are presented in figure 1. From
the test results the probability of the Jarque raBxatistic is less than the conventional 5
percent significance level. This therefore warraatseptance of the null hypothesis

implying that the error terms of the model are naliyndistributed.

Fig 1: Normality test results

60
Series: Residuals
50 Sample 2003M02 2013M12
i Observations 131
40 Mean -3.30e-16
Median -0.001776
30 Maximum 0.346112
Minimum -0.174522
Std. Dev. 0.050987
20+ Skewness 3.071311
Kurtosis 25.59876
104
Jarque-Bera  2993.545
. I__ _ | |Probabilty  0.000000
0.1 -0.0 0.1 0.2 0.3
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4.8.3 Test for Heteroscedasticity

Heteroscedasticity is an econometric problem inctvlihe variance of the error terms is
not constant across the observations of the vasalilhe key assumption with regression
is that the variance of the error term is homoskedaacross all the observations.
Presence of heteroscedasticity has a serious aosseg on ordinary least squares
estimators in that they become unbiased and censjdiut they are not efficient and the

standard errors are inconsistent therefore inviatigastatistical test.

The results given in Table 4.8 indicate that the value is 0.0677 hence non-significant
at 5% level of significance. This is an indicatithat the errors are homoskedastic and
independent of the regressors, therefore we actteptnull hypothesis of constant

variance

Table 4.8: White heteroscedasticity Test:

F-statistic 1.734798 Probability 0.067735
Obs*R-squared 19.64523 Probability 0.074102
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CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.1 Introduction

Several studies have tried to establish how maora®uic factors and bank financial
indicators are related with mortgage rates. Singh mortgage rates impede growth in
mortgage loan uptake, it is important to understapnd/ variables such as inflation,
treasury bill rates, real GDP, inter-bank lendirgjer and money supply influence
mortgage rates. In this study, the relationshipvbenh these variables and mortgage rates

was investigated for the period between 2000 ariid20

5.2 Summary of the findings

The variables were estimated using the multipledimregression models. The objective
of this study was to determine the effect of inflat real GDP, treasury rate inter-bank
lending rate and changes in money supply on thelarmortgage rates in Kenya. The
results showed that previous period mortgage ratdékgtion, and real GDP were
significant determinants of mortgage rate in Kenyeeasury rates, interbank lending

rates and money and money supply were insignificant

Finally it was found that money supply and mortgeafes are negatively related but not
significant in explaining mortgage rates in Kenawever, results were consistent with
the economic theory which postulates that tight etary policy will push lending rates

upwards.

5.3 Conclusion

Based on the empirical findings we can concludé ninatgage rates in Kenya are solely
determined by pervious mortgage rates, inflatiod asonomic growth. Contrary to
economic theory, treasury rates, interbank lenditgs and money supply do not matter.

The inter-bank lending rates are not significantekplaining movement in mortgage
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lending rates. It is probable that the lending ifasbns do not rely on short term

borrowing as a source of funds for mortgage loans.

Money supply in terms of broad money (M3) was fotmthave a negative impact on the
mortgage lending rates although insignificantdiin was found to have a strong
connection with mortgage rates. These findings ioonfeconomic theory which
postulates that interest rates have positive cglaliip with mortgage lending rates. real
GDP was also found to be significant in explainingrtgage interest rates.

5.4 Policy implication and recommendation

From the findings of the study the Central Bankuticendeavor to achieve desirable
inflation rates in order to encourage mortgage loptake through lower lending rates.
These results supports the decision to anchottimflaates within the 5 per cent (+/- 2.5
basis points) bound by the Central Bank. This m twill lead to lower lending rates and

consequently increase mortgage loan uptake.

Secondly, the policy makers should create conduenxgronment so that the prevailing
lending rates reflects the prevailing macroeconoemigironment. This will reduce the
stickiness of the mortgage rates as was showedsbgnaion results. This can be
achieved by increased transparency through enh@andisclosure of information

especially on the part of the lender, encouragioghpetition among the players and

appropriate policies by the regulator that reduteertainties in the market.

Given that real GDP growth rates are accompaniededyction in mortgage rates, it
implies that when households income increasesyiohals opt to finance their housing
through other means such as short term bank Ip&nsonal savings or buy in cash. This
implies that mortgage rates are relatively high ahdrefore mortgage loans are
considered comparatively expensive in the long r@iven the revelation, there is need

to consider ways that would lower the prevailingrtgage rates in order to promote
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mortgage uptake. This may be achieved by embraCiegtral Bank policy such as
KBBR by all lenders.

From the conclusion of the study, investors do catsider government bills as the
opportunity of mortgage as a bench mark for meagumterest rates. Finally, as the
findings show mortgage interest rates do not moite short term interest rates. This
implies there is need for Central Bank and the guwent to have different policies
targeted to mortgage sector in their concertedrteféavards lowering interest rates and

provision of low cost housing.
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3.1

APPENDIX 1: STATIONARITY GRAPHS
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