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EFFECT OF EXTERNAL DEBT AND INFLATION ON ECONOMIC G ROWTH IN

KENYA

ABSTRACT

The state of economic growth in Kenya has beenuatog over time as a result of various
factors. This study was carried out using extededit and inflation rates as some of the variables
which can impact economic growth. The purpose isfrigsearch was to investigate the effect of
external public debt and inflation in Kenya. It@Bmed at identifying other factors that can
affect economic growth in Kenya. The specific ohjaxs for the research were to determine the
effect of external public debt level on economiowgth in Kenya, analyze the effect of inflation
on economic growth in Kenya and to establish whetikéernal public debt level and inflation
cause economic growth in Kenya. The methodology dseing the research included secondary
data from International Monetary Fund (IMF), Intational Financial Statistics (IFS) and

Central Bank of Kenya (CBK) data. The study usemzhemetric models in establishing the
relationship among the variables. Johansen Coiatiegrtest, Granger causality test and Vector
Error Correction model were used using STATA staté software. The research found that
external debt and inflation had no impact on GD& thiat there exists a cointegrating
relationship among these variables hence they axenigptogether in long run. The test for
granger causality indicated that there was no ¢dingage among the variables.

Key Words: Gross Domestic Product, External Debt, Inflationjrfegration,

Granger Causality, Stationarity, Vector Error Coti@n
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External Debt:

Inflation

Exogenous variable

Endogenous variable

Spurious Results

OPERATION DEFINITION OF TERMS

This is the total debt that a mateves to creditors outside the
country

This is an increase in the price levkeservices and goods within
an economy for a given period of time

This is an independent varidiaieaffects a model without being
affected by the model

This is a variable generayaahodel that is explained by the
relationship between functions within the model

Results without authenticity airdity
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CHAPTER ONE

INTRODUCTION

1.1: Background

Kenya as a country has not attained a continuooisaggic growth duration for a long period of

time. The Kenyan growth rate has been fluctuattoghf1960s with more economic growth rates
being noticed in 1960s and beginning of 1970 beém@omic performance started declining in
the mid-1970 (Person and Tabellini, 2001). By 1999s economy and the GDP per capita were
reducing, and this state continued up to the y@822As of 2009, Kenya's Growth Domestic

Product (GDP) was 29.5 billion and the annual ghorate stood at 3.6 percent (Barr, 2011). The
number of people living in poverty increased froboat 48.8 percent in 1990 to more than 56
percent at the end of 2002 with some parts of thenty having much higher poverty levels.

Social indicators worsened markedly between 198dstlae year 2002. For instance, according
to Kenya Demographic and Health Survey, 2003, infd@ath rate increased from 96 per
thousand births to 114 per thousand births in #mesperiod and life expectancy declined from

57 years in 1986 to 47 years in 2000.

This fluctuation resulted into development of Kerfyeonomic Recovery Strategy for Wealth
and Employment Creation (ERS) in 2003. This subsetiy led to recovery of Kenyans

economy especially in 2007 when the economy washatgd to be on rapid growth trajectory of
7 percent which was much better as compared wtp8&rcent in 2002. The GDP growth rate
was highest at 8.01 percent per annum in 1970sréeafeclining in the subsequent years

(KIPPRA, IEA & IPAR, 2000).
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In the 1980s the growth momentum started reduaidyby 1990s GDP growth was very low
that GDP per capita was declining, a situation teatained steady over time up to the year
2002. GDP growth rate was on an average of 4.0€epermer year in 1980s however the
performance reduced further to a growth rate ofetyet.67 percent in the 1990s (Njuguna and
Kamau, 2008). The per capital income was gaining highest value of 4.08 percent in 1970s

but changed to a negative growth of 0.79 percetitari990s as shown in figure 1.

Figure 1: GDP growth rate per decade

EGDP Growth ~ B GDP Per Capita Growth
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Source: Kenya Economic Survey data

On the other hand the public debt rose highly otrer past periods and this trend was
accompanied by an expansion in the size of govemtsnén most industrial countries, the
growth rate of general public expenditure was emusnin the 20th century. The size of

government for thirteen industrial countries insegh from 12% of Gross Domestic Product in
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1913 to 43% of Gross Domestic Product in 1990 (Tand Schuknecht ,1997). Towards the end
of the period, average government debt-to-Gross €tim Product ratio was 79% in large
governments, 60% in medium-sized governments afd B3small governments. The way in
which debt accumulates can be important from thepeetive of its economic impact and the
subsequent strategy adopted by governments to & fas the exit purpose. Reinhart and
Rogoff (2010) in their research argued that wartslebay have low impact for future growth
since the high war-time government spending comesHhalt as peace resumes, while peacetime

debt explosions may be persistent for a long pesidiane.

1.2: Public Debt level and GDP in Kenya

The evidence of highly increasing level of debtdwcng a negative impact on economic
development was noted in the first United Natiorew&opment Decade (World Economic and
Social Survey (WESS), 2005). Even though the d@wetpnations attained minimum target of
annual growth of GDP of 5 percent easily by 19#@arly about half of official foreign —
exchange receipts were used for the purpose ofirepdebt to official lenders. The reduction in
official government cash flows during the perioddeadebt servicing very difficult thereby

necessitating debt rescheduling for the governments

The continuous reduction in official assistance areasing level of multilateral assistance in
the poorer and developing nations especially indihle -Sahara Africa together with a rapid
increase in the private sector liquidity becausexgiansion of the Eurodollar market during the
beginning of 1970s resulted into an increase imgbei sector borrowing by a number of rapidly
growing developing countries. The International Mtamy Fund (IMF) was highly associated

with official debt negotiations by giving estimatefsthe borrower’s ability to pay and stand by
13



programme to nations in debt renegotiations. Thegae of IMF was to determine an estimate
of the borrower’s external financing gap and thevigions for current standby credit to finance
it. This was subjected to the introduction of artleexal adjustment programme which was to
ensure that the gap could be eliminated and toval@ country to return to debt servicing. Due
to the increase in problems associated with dekthenl970s, both the private creditors and the
IMF came up with statistical techniques aimed tentify factors that could signal a specific
need for debt restructuring. Lee (1993) identifies indicators of debt rescheduling as the ratio
of debt service to Gross Domestic Product and serwes together with the ratio of debt to

exports and to Gross Domestic Product.

Kenya'’s debt level has been increasing over thetéasyears. For instance, the nation’s extrenal
debt level increased from Ksh. 466,294 million tshK 789,076 million representing 67.8

percent and 50.5 percent of GDP for June 1996 and 2006 respectively. Private debt rose
from Ksh. 120,355 million to Ksh. 345,939 milliod4.5 percent to 27.6 percent of Gross

Domestic Product) in the same time (Njuguna, Ka&&wino, 2008).

The composition of external debt level has alsmifiantly changed with the share of private
debt increasing from 25.8 percent of total deli{@mya as at the end of June 2005. The ratio of
external debt in total debt in Kenya fell from 74&rcent to 57.9 percent in the same period,
Annual Public Debt Report (2005/06). Accordinghe teport, this shift was mainly attributed to
reduced access to external funding. However, despé rise in the stock of debt in the period,
the share of overall debt to GDP declined mainly ttufaster growth in the GDP as compared to

debt.
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External debt declined by Ksh. 3,215 million or @&rcent from Ksh. 434, 453 million at the

end of June 2005 to Ksh. 431,237 million at the endune 2006. The comparison of public debt
in Gross Domestic Product fell from 32.2 percen26®6 percent during the same time while that
of external debt to total debt fell from 57.9 perce 54.7 percent (Public Debt Management
policy, 2007). The debt level however increasednfrdS Dollar 5,701 million to US Dollar

5,837 million due to appreciation in Ksh. again& Dollar.

The public debt (external) owed to both multilatesad bilateral creditors was Sh. 255,550
million and Sh. 154,877 million respectively astta end of June 2006. This was 59.3 percent
and 35.9 percent of total external debt respegtiaethe end of June 2006 as compared to 58.9
percent and 36.3 percent for the previous year.tota¢ debt which Kenya owed to commercial
creditors was Ksh. 1,274 million or 0.3 percenttioé total external debt. The total credit

suppliers was Ksh. 19,536 million (4.5 percentxdeenal debt) at the end of June 2006.

1.3: Legal Framework and Strategies of External Deth

In Kenya, there are four different however relateds of Parliament which govern public debt

management (Annual Public Debt Report (APDR) 200hge Acts include the External Loans

and Credit Act (Cap 422), the Internal Loans Aca§@20), the Guarantee Loans Act (Cap 461)
and the Central Bank of Kenya Act (Cap 491).

The External Loan and Credit Act (Cap 422) empothierministry of Finance to negotiate the

loans together with conditions used to contracemwl loans and credits for Kenya. Currently
the ceiling for external debt stock of is Ksh. 5@ million as set by parliament in the year

2000. The Act gives power to the Minister of Finary enabling them to borrow on behalf of
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Kenyan government by directly issuing treasurysbdhd bonds to the domestic market. It also
allows the Kenyan government access to an overdrdfte Central Bank of Kenya when there is
a mismatch between revenue collected and the gmerhexpenditure. However, CBK puts a
cape on the overdraft facility to 5 percent of thest current audited government revenue in
order to control inflationary pressures arisingirthe use of the government overdratft facility.
Guaranteed borrowing by Kenyan government corpamatiand local authorities is regulated
under the Guaranteed Loans Act. The current liarigliaranteed borrowing set by parliament in

1993 was Ksh. 80 million.

Isaya, Raphael and Mutai (2008) noted that in syit@ availability of documented strategy for
debt management, the yearly debt management repatie year 2005/6 highlighted the debt
management strategy for the government. Key higtdign the strategy is to make sure that the
level and the rate of growth of public debt in Karare sustainable over time, seeking more debt
relief on a bilateral basis so as to give resoutoebasic poverty programs in the Economic
Recovery Strategy Framework, thereby ensuringttteabwed external debt stock level is within
the limit authorized by the parliament and to combusly monitor and structure the debt

portfolio so as to minimize debt servicing cosKienya.

1.4: External Debt Stock in Kenya

A report from Public Debt Management Rep007) shows that external debt stock level
reduced by Ksh. 3,215 million of 0.7 percent frorshK431,237 million by end of June 2005 to
Ksh. 431,237 million by end of June 2006. The ratd external debt stock to Gross Domestic

Product fell from 32.2 percent to 27.6 percenthiea period while that of external debt stock to
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total debt fell from 57.9 percent to 54.7 percéebt stock in US dollar terms also increased
from USD 5,701 million to USD 5,837 million. Accandy to the report, this was attributed to
appreciation of Kenya shilling against US dollaxtétnal debt outstanding for both multilateral
and bilateral creditors was highest as compareditamercial and supplier creditors. The largest
multilateral creditor in Kenya was IDA followed #frican Development Bank Group and then
the European Investment Bank. Japan led in bilakenaing followed by France and Germany

at 18.4 percent, 4.3 percent and 3.2 percent régplc

1.5: External Debt Maturity in Kenya

Kenya's external debt is majorly long-term. Alm@3tpercent had a maturity of over 10 years as
at the end of June 2005 and June 2006. Approxiyaemere 3 percent of external debt level
portfolio had a maturity of less than 10 years.sTisiin line with the government strategy for

borrowing external debt stock on concessional teffife highest value of external debt was
contracted on Official Development Assistance (O@Ahcessional terms according to Public
Debt Annual Report (PDAR) 2007. The factor deteingnloan concessionality includes loan

maturity, grace period and interest rates.

1.6: Inflation and Economic Growth

According to Aarstol (2000), the structure of mdtufor private debt decreases as inflation
increases. Klein (1975) found that the average ntgtof newly issued US corporate bonds
moved inversely with inflation in the 20 Century. This argument is supported by
Leijohnhufvud, 1977, Gandolfi, 1982 and Miller, ZO@ho attributes this inverse relationship to

the chilling effect of the long term debt market. their research, they postulate that credit
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market participants are more competent in predicimflation in case of short run inflationary
circumstances as opposed to in long run inflatipn@rcumstances. However no reason is

expressly given to explain this relationship.

Aarstol (2000) attributes this relationship to Rieka Price Changes (RPV). In his research he
argues that volatility of relative price changedlvncrease with increase in inflation. An
increase in RPV causes a focus towards short temnces of finance in terms of debt. The
notion of negative correlation for inflation varlakand debt variable maturity is not explained by
the RPV on that accompanies inflation was also dawrbe significant in his research. Therefore
the negative correlation between debt maturity arltion is as a result of the impact of

Relative Price Changes on the risk incentive proble

Inflation is generally accepted as increase inepé a product or service over time for a
particular period of time. The major factors cagsinflation include cost push inflation which

will occur as businesses respond to increasingymtazh costs by increasing prices so as to
maintain their profit margin, (Words and Tutor, 200OResearch by Geyser and Lowies (2001),
indicates that economic events and key economi@ahlas affect economic performance.

Inflation is therefore one such key economic vdeadbat will affect economic growth in Kenya.

Against this backdrop, a question arises on theaghpf this high and potentially persistent
external debt and the ever volatile rates of iidlaton the Kenya’'s economic growth. As the
economic growth rate creates a linear negativecefda the public debt-to-Gross Domestic

Product ratio, high levels of government debtslédy to be of negative impact to economic
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growth, Masson (1998), and Schclarek, (2004). Hmeesresearch also pointed out that the effect
of inflation is non-linear since it becomes relelvanly when a certain level of inflation has been

attained. This research will analyze the effeatxternal government debt and inflation to Gross
Domestic Product growth in Kenya. The trend ofatifin, external debt and GDP is presented in

figure 2 below;

Figure 2: Debt, Inflation and GDP
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1.7: Problem Statement

Several studies have been carried out on effeatxtefrnal debt and economic growth including
a research study on domestic debt and its impatttmaconomy in Kenya by Isaya, Raphael and
Mutai (2008). Masson (1998) and Schclarek (2004Yiexh out a research on impact of
government debt on per-capita Gross Domestic Ptagioavth in Kenya from 1996-2005, Ajayi
and lyoha (1998) concerning the issue of debt ackl df growth, and Amassoma (2011) on how
debt stock and crushing debt service burden havedunced a vicious circle to the analysis of
development problem of the developing countriesabse debt servicing in the face of
inadequate foreign earnings leads to severe imgwaingulation, which holds back export
growth thereby perpetuating import shortages as Ingl(Ajisafe et al, 2006).

However, there is little research done to directlyestigate the effect of external debt stock and
inflation on economic growth in Kenya. There is siderable increase in the level of external
debt in Kenya and ever surging and volatile rafesftation which tends to fluctuate economic
growth in Kenya. Impact of increasing levels of jpeidebt stock level on economic growth is of
great concern to most developing countries (Thuegge, 2008). Policy makers around the world
generally recognizes that very high level of detmitdbute to limit the development of these
countries despite the fact that lending to thesenttees occur at concessional rates. This
notwithstanding, inflation rates are highly volatilesulting into possibility of reduced domestic
money holding hence reverting to external debt®ifKL975). Many areas concerning public
debt and economic growth in Kenya have been pot fimtecast overtime. This research study
therefore investigated on the impact of externddtdgock level and inflation on economic

growth in Kenya.
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1.8: General Objective

The general objective of the study was to invetighe effect of external debt and inflation on

economic growth in Kenya.

1.9: Specific Objectives

The specific objectives for the study were to;
1.9.1 Determine the effect of external public debt lemeleconomic growth in Kenya
1.9.2 Examine the effect of inflation on economic growttKenya
1.9.3 Establish whether external public debt level arfthilon cause economic growth in

Kenya

1.10: Research questions
1.10.1 What was the effect of external public debt leweleeonomic growth in Kenya?
1.10.2 What was the effect of inflation on economic growthiKenya?

1.10.3 Does external public debt level and inflation cagsenomic growth in Kenya?

1.11: Significance of the Study

This research will provide an insight to the legEkxternal debt, inflation and the growth rate in
terms of GDP in developing countries specificatiyKienya. The research will be of great use to
many stakeholders by providing information whichyntee helpful for decision making with

respect to economic growth.
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Matters of public debt whether external debt or dstic debt are of great concern to every
government as this affects the government projaots its development policies. From the
research the government can know the relevancetefral debt and inflation to projections

especially regarding economic growth.

According to (Kenya Debt Relief Network (KENDREN)QQ09), report on the Kenya’s Public
Debt Status, the information on Kenya’s public dettden continues to create negative effect.
By August 2008, the public debt stock was valueKsth. 867 billion in Kenya which is a
country comprising a population of 36 million peeplhis meant that every Kenyan bears a debt
burden of Ksh. 24,083. It further noted that repagtof external debt servicing cost, interest, is
the first deduction on the Kenya'’s tax revenues.

This research will provide an analysis into thesljkscenarios of this persistent debt burden to

Kenyan’s and the likely projections to future deyehents.

1.12: Scope of the Study
The study investigated the effects of external jpul#bt and inflation on economic growth using
annual reports on public debt and inflation in Kaifigr the past 41 years. Other information will

be sourced from International Monetary Fund andrhrdtional Financial Statistics.

1.13: Limitations of the Study
This research study was limited to three variabléscting economic growth. This was because

other key factors affecting economic growth likehbeology and agriculture, rate of import and
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export and political factors among other are not puo account. This however opens

opportunity for further research using the omittadables.
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CHAPTER TWO
2.0: Introduction
This chapter discusses theoretical and empiritahbliure concerning the research study

2.1: Conceptual Framework

According to Oke (2012), various theories have bdescussed by scholars in an attempt to
explain the subject external debt and economic tirolowever, most theoretical literature

concerning the relationship between governmentsdebd economic growth tend to give a
negative link between the public-debt-to —Gross Bsiic Product ratio and a constant state- of
growth of GDP per capita (Checherita, 2012). A aesle by Aizenman et al (2007), indicate that
a number of endogenous growth models indicate #atositive effect is possible in the

transmission stage to steady-state. This howevszrats on the types of public goods which are
financed out by the public debt or up to some kewehen debt is used to finance productive

public capital.

The major issue to be explained is on whether dngel burden of debt is among the variables
which result to weak economic performance togethithr the un-even rate of economic reforms

in the developing counties. There are three theavid@ch can be used in this perspective:

2.2: The Dual Gap Analysis Theory

This theory holds that development is a functiomgéstment which requires domestic savings.
It explains that development is a function of inw@snt and that such investment, which require
domestic savings, are not enough to ensure thatla@went takes place (Oke, 2012). There

must be possibility of obtaining from a broad thmoant that can be invested in any country
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which is identical with the amount that is savddddmestic resources are to be supplemented,

from a broad, such as excess of import over expbrg,

I=5 2.1
M-—E 2.2
Hencel -5 =M —-F 2.3

Where |, represents Investment

S represents Savings

M represents Imports and

E represents Exports

In national income accounting, an excess of imaest over domestic saving is equivalent to

excess surplus of import over export.

Income = Consumption + Import + Savings 24
Output = Consumption + Export + Investment 2.5
Income = Qutpui 2.6
Then Investment — Savings = Import — Export 2.7

Thus dual gap analyses assure that there is argdhat requires savings and investments goods
import to achieve a particular rate of growth. Acting to Oke, (2012) If the available domestic
saving fall short of the level necessary to achitteetarget rate of growth, a savings investment

gap is said to exist on a similar note, if the maxmn import requirement needed to achieve the
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growth target are greater than the maximum possésel of export, then this is an export —

import of origin exchange gap.

2.3: The Debt Overhang Theory

This theory is based on the argument that if debeeds the countries repayment ability with
some probability in the future expected debt sensclikely to be an increasing function of the
country’s output level. Thus some of the returnsmfrinvesting in domestic economy are
effectively ‘taxed’ away from existing foreign ciigmts and an investment by domestic and new
foreign investors is discouraged (Claessens el@86). Were (2001), argues that in the above
conditions, the debtor country shares only paytiglany increase in output and exports because
a fraction of that increase will be used to seheedxternal debt. The implication in this theory is
that debt reduction will lead to increased investtrend repayment capacity and as a result the
position of the debt outstanding becomes moreylikelbe repaid. When this effect is strong, the

debtor is said to be on the ‘wrong side’ side &f thuffer curve.

Debt Luffer curve is the relationship between tinel of debt servicing cost and the size of the
debt. The idea of the debt Luffer curve also hdhdg there is a limit to which debt accumulation
brings about growth (Elbadawi et al., 1996). Leksamd White (1999) also made reference to
debt Luffer curve and concluded that there is @lle which more public debt is of negative

effect to growth.
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2.4: The Liquidity Constraint Theory

This is captured as a crowding out effect, where rdquirements to repay debt interest cost
reduces funds available for investments and growtly decrease in the current public debt
service could lead to an increase in the curremestment for any given level of future

indebtedness (Cohen 1997). Other areas in whichebd to service a large amount of external
debt obligations could have a negative effect amemic performance include lack of access to
internal financial markets and the effects of tthebt stock on the general level of uncertainty in

the economy (Claessens et al., 1996)

2.5.0: Economic growth Models

The theories on external debt and economic growsbudsed above present three models of

economic growth as discussed below;

2.5.1: Harrod Domar Model

Harrod and Domar took an approach of economic dratgmming from Keynesian framework
which was extended to long run to analyze the requent to maintain full employment for a
long period of time. This model holds that to cang with full employment, economy needs to
invest the amount of savings from full employmentame yearly with full utilization of
production capacities and capital formulation rade put together with the growth of labour
force. Domar (1957,6), holds that Keynes'’s peculieatment of process of investment must be
recognized. This means that investment generatéds inoome (as in Keynesian multiplier
analysis) and also raises the productive capatitygoeconomy. The increase generated appears

on the demand side and is short run in nature whédeeconomies productive capacity is long
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run effect. Therefore every positive net investm@pthas a capacity enhancing effect hence

increment of investment leads to increase in ince

Keyne's growth model explains business cycles ishart run phenomena hence attributing
major part to aggregate expenditures representiagdemand side on supply, Keynes assume
that there is unemployment hence production respdast to increase in aggregate demand

because capital and labour is unemployed. The ggtgelemand, AD is determined by;

AD=C+I+G+X—m 2.6
Where C, Consumption expenditure
[, Investment expenditure
G, Government expenditure
X-m, Foreign expenditure
The aggregate supply AS< aggregate supply at fiogileyment ASfe
At macro-economic Equilibrium
AS=AD OR s5=1 2.7
However, Keynesian economic growth model take & lomn perspective. The Aggregate
demand (or savings equals Investment), but it atsudes the aggregate supply hence
investment has two impacts; on expenditure (in tsham) and on capital stock (in the long
run).The model therefore holds that economic groveth be increased by changing the savings
rate and improving technology. Therefore accordmglarrod Domar model, factors explaining
the growth rate are savings (positive impact), teqgroductivity (positive impact) and capital

depreciation (negative impact).
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According to this model, the rate of economic gtovgtdetermined by;

g=5a—d 2.8
Where; S, Savings

a, Productivity of capital

d, Depreciation
Using the savings function (demand side)

S=st 2.9

S represents the average savings rate or averagensity to save.

However for the case of short run, Keynesian maoastment (1) is given by;

I-la 2.10
In equilibrium

5=1
Solving the model

s.Y=la 211

I
Y==.la=m.la

] 2.12
Where m is the investment multiplier

The country’s Gross Domestic Product increasesusecthe autonomous demand, Investment,
will increase. It is generally taken that aggregatpply responds so as to produce the aggregate

demand in the economy. Therefore the best way rodyction to increase is when there is an
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increase in the capital stock. When there is magtal, the economy produces more Gross

Domestic Product.
2.5.2: Solow’s Growth Model

This model was developed by Solow, (1956) whererligized Harrod Domar model analyzing
long run problems using short run classical analy$he model assumes that there is single
good, which is produced in the economy, consumeti saved. A given part of income is
consumed while the rest is saved. However, sineeetlonomy is a closed, saving will be equal
to investment. According to Solow (1956), the cheirgcapital for given periods is taken to be

investment.
Thus z— —k=sV 2.14

The good is produced by using labor and capitat@gmoduction function using
Y=F (K, L). This brings into focus the neo class$icendel assumptions used by Solow;

i. All K>0 and L>0, Y=F (K, L) exhibits positive andrdinishing marginal products with

respect to each input.
ii. Y=F(K,L) exhibits constant return to scale

iii. The marginal product of capital (or labor) appraecto infinity as capital (or labor) goes

to 0 and approaches 0 as capital or labor goeditoty (Inada conditions)

By applying the aspect of constant returns to scale

¥ = F(K,L) = LXF (f 1) = Lxf (k) 2.15
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Where k = Per capita capital K/L

Y = Per capita income Y/L. This means that

Equation | can also be expressed as K/L = sf(k) 2.17

Using per capita capital (k),

k= K/IL + k=kL + Lk —= K/L =k + Lk/L 2.18

On assumption, Solow, (1956), each individual ipopulation is a member of the labor force

and the growth rate of the population, L/L is nisTéan be substituted in equation v as follows;
s. flk) =k +nk
k =S.f(k) —nK 2.19

This means that if per capita saving, s.f(k) isatge (smaller) than nk, then k will be positive.

Thus k will remain the same when k is equal to Zeteady state of Solow’s growth model) as

shown below;

nK
y = f(k)
S.f(k)

=

v
w
=



A study by Barro and Sala-i-Martin (1995), showsttla steady state is a level where all
variables grow at the same rate. Solow’s growth ehatllicates that economic output cannot
grow faster than population over a long periodimietdue structure of the model being highly
simplified.

2.5.3: Research and Development Model of Economia@wth

According to Roger (2008), in the beginning of rmdassical theory, knowledge was often
considered as an exogenous variable which affecduptivity in conjunction with company’s
input resources such as capital and labour. Roh®80), indicates that in the case of
endogenous growth theory, more investments in reBeand development which brings
knowledge was seen as a crucial variable whichagxplgrowth together with high production.
In this aspect, investments in research and denedap can result into long term growth and
eventually lead to increasing returns to scaleedd¢f®995) holds that common capital goods like
machines and transportation means are rivalry mtsdwhich should not be applied together
during in the same period. However, knowledge issatered to be a non-rivalry product hence
can be used without diminishing other company’s ok@roducts. Roger (2008) argues that
some studies have projected the relationship betwesearch and development in one area
together with economic growth and productivity be bther areas that have considered usage of
some form of productivity variable function withctars such as physical capital and labor
determining productivity measured as value addeshtes. However, R & D may not be easily
determined on how it affects productivity since ythere not considered like the exogenous

component variables.

The level of investment in research and developrasually rely on the level of expected sales

volume making it cumbersome to determine the dmadn which the causal link is headed. A
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research done by Guilloches and Mairesse (199%lshbht this endogeinity problem results into
estimates that are biased. Crepon (1998) attenptestimate how and if companies invested in
research and development and then tested the effeated by the estimated research and
development on the production level. Ejermo (2006)kstigated the effect on the private
research and development at the aggregate leveta@raiuded that there isn’t any link existing
between research and development and economiclgioudss developed nations in spite of the
common believe that less developed nations have megestment in research and development
with regard to gross domestic products as comptrediddle income nations as held by the

study by Ree (1993) and Wolff (2001).

However, there exists a candid statistical relatgm between research and development
together with productivity in developed countriegth elasticity ranging from 0.13 to 0.20
which implies that increase in research and dewedop with 1 per cent, leads to production
increasing with equivalent of 0.13 percent 0.20tHeir research, Mansfield (1980), Griliches
(1986), and Lichlenberg (1993), who concluded tieaearch and development financed by the
government had most week impact on the productith tis relying highly on how research
and development is funded. Guellec and Van Pottelie (2004) after their investigation on the
relationship between the different forms of reskancd development together with production in
16 Organisation for Economic Development (OECD)iamst found that privately conducted
research and development that is financed by thvergment had a very negative impact on
production. In their study, they argue that in cpsélic financing considers civil objectives,
such as defense, the outcome on the level of ptivityawill be positive. By adopting Solow’s
growth model that growth depends on two variabléapftal and Labour) and analyzing the

economic growth on long run, the research concépésathat external loan and inflation
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influences economic growth. This study will therefeceek to determine the impact of external

borrowing and inflation on economic growth.

Specifically, the study hypothesizes;

HI: External Debt together with Inflation have ndiga impact on economic growth such that if

external borrowing and inflation increases, the mamic growth will be affected negatively

2.6: Empirical Literature

Many researches which have more focus in the eegoom analyze the effect of economic
variables, which include public debt on long teranvece or their spread as compared to bench

mark as another area which affect economic prodng¢Checherita 2012).

According to Were et. al (2001), there has beerimiim indications to empirically review debt
overhang together with crowding out impacts. Thepieical researches carried out encompass
standard set for the domestic borrowing, exogenaugbles together with policy variables.
Majority of these attempts to come up with somerdwwings variables which are significantly
correlated or which are correlated negatively Iatren to investment or in relation to growth but

this depends on what the study focus on.

A study carried out by Borenszten (1990), conceyniebt overhang, concluded that debt
overhang has a negative effect in the Philippinalation to investment (private). On the same
study, lyoha (1996) came up with similar findinggleheld that heavy borrowings burden have
an impact of reducing investments as a result efatbrrowings overhang and the crowding out
effect. Research done by Cohen (1997) concerniagctinrelation for the developing nations’

investments and borrowings indicated that the gadatk level does not show high significance
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in explaining the reduction of investment in theve&leping nations in the course of 1980. The
study held that the actual cash flows are the afidsgh concern and therefore the cash flow
used in repaying out ways the investments usedhirdebt together with the cash generated

from such investments.

Using cross section regression for 99 Sub Sahagaalaping nations, including Middle East,
Latin America, and Asia, Elbadawi (1996), also aonéd a borrowings overhang effect on the
gross domestic product. The avenues identified evttex level of debt in developing nations will
be inversely related to the rate of developmentarsidered to be the immediate borrowings’ in
flows against the proportion of gross domestic pobd(that could improve development)
previous borrowings accumulated (which capture dwimgs overhang), service ratio and the
effect of the avenues above with reference to gowent spending. The research held that
borrowings which are accumulated have a negatiygaatnon growth while the borrowings
levels have a positive effect on growth. AccordiogMbanga (2001), there is a borrowings
overhang together with crowding impact on publiovestments and private investments

respectively.

This implies that majority of researches do agreth Wwoth the crowding and borrowings
overhang theories except that they focus more erettect of external borrowing in investment
and not effect of external borrowing on Gross ddmeBroduct. Furthermore the researches
above are based on data across countries rathemikidan a country itself. This research will
therefore be on the effect of external borrowingeoonomic development (growth) especially in

Kenya.
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A study carried out by Christensen et al (2007)3esirable debt stock levels in less developed
nations and emerging markets found that debt lea®la proportion of gross domestic product
have a reasonable effect on development. The stathd that debt levels above 35 percent of
total bank deposits have negative impacts on ecangnowth. Catherine, Poirson and Luca

(2011) on their research on external debt and ¢gr@encluded that debt appears to have a non-
linear effect on growth. The mean impact on borrgnin relation to per capita appeared to be
negative where borrowings levels were above 1607thas a percentage of exports and 35 to 40

as a percentage of gross domestic products.

A significant value of debt stock cash flows isiephated to indicate a positive impact on
development. Researches conducted indicate thiatléngls of debt stock accumulated lead to
lower growth. Alesina and Tabellini (1989), Tornatld Velasco (1992) concluded that political
and economic consideration may lead to excessiu®\Wwimng with lower growth, which usually
comes along with flight of capital, especially whte cost of excessive tax to repay debt is not
globalised. Borrowings overhang theories also iamgic¢hat in case of prospective that the future
level of borrowings will be more than the ability @ country to repay, the expected cost of
borrowing will be an increasing coefficient of thations’ level of output (Pattilo, and Ricci
2003). Perhaps, this confirms the findings by Kragn{1988) & Sachs (1989) that held that
investment returns in a country are exposed to kaghlevels by external lenders hence any

current foreign or domestic investments are noberaged.

Debt over hang theory has broader implications fhahlower investments, since any form of

investment which require investing costs curretdlyhave desirable level of production in the
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coming times will be not be encouraged because ofdse returns from the investment will be
reabsorbed by the lenders. Research by Pattilesdtoand Ricci (2003), asserts that the public
sector will be having less courage for reforming ttountry especially in areas like fiscal
adjustment and trade liberalization. High levels dabt stocks is also likely to generate
anticipations that debts will be restricted, orttlemding servicing cost will be funded negative
taxation effects like corporate tax inflation ortvreduction in the public investment productive
capacity, (Agenor et el, 1996). This is likely &sult into effect on growth through volume of
investment, poor microeconomic policy and uncetyaion how volume of lending will be
funded from the resources of a given nation.

The accumulated lending in the subsequent goversried by founding Kenyan president,
President Moi and president Kibaki since Kenyaiaid her independence in 1963, continued to
be excessive lending as minority not in governniege that there will not be any effect on
them. The current excessive level of lending isnalcation of many periods of poorly planned
external lending and public money mismanagemerttimvithe country. This is evidenced with
the scandals facing the current regime concermagdf embezzlement, looting, corruption and

aspects of colluding with non existence institusitaoth local together with foreign institutions.

Even though there is poor country’s governance Witih levels of corruption which are being
blamed for economic problems in Kenya, lending egsiced economic prospects and has made
difficult the management of macroeconomic varialff€ENDREN, 2009). Kenya has resorted
to occasional debts over the years to fund theipwoists. Surprisingly the more Kenya as a
country continues to borrow, the more lending coats paid and the more economic

development is suppressed. The external debt sttemsts paid by the country has deprived
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Kenyan’s their rights thereby impoverishing Kenyaim several aspects. Interestingly, limits
that the lender imposes on the country are to enthat WB and IMF are repaid their money
even at the expense of lifting Kenya out of povertyis is because the terms imposed by these

bodies bring more burden than solutions to Kenyacéé¢he continuous increase in debt burden.

Kenya'’s public borrowing stock level has been skiating in the last ten years, (Annual Public
Debt Management Report (APDMR), 2007). The coustrgxternal lending increased as
compared to the previous Sh. 466,294 million regméag 67.8 proportion of gross domestic
product by close of June 1996 well over to Sh. 7&illion representing 50.5proportion of
gross domestic product as of June 2006. Notabéyctimprising of public external lending has
fluctuated highly with the level of domestic borriogy coming from 25.8 as a proportion of all
lending as of June 1996 - 45.3 as a proportiorf daree 2006. This change in the make-up of the
borrowing at the time can be as a result of exmosorexternal financing from the country’s
agencies together with increasing domestic lendingridge the gap perceived to be created

from external lending.
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CHAPTER THREE:

RESEACH METHODOLOGY

3.1 Introduction

This chapter gives a brief description of the mdtilogy used in analyzing the data. It states the
research design, instrumentation, model specifinatdata analysis and techniques and the

model to be used for the analysis.

3.2 Research Design

The research used non experimental research dédiggis because of the variables of study
which the study did not have control of and weredusithout manipulation (Stone, 2010). The

study analyzed the trend of annual economic gr@astimpacted on by annual external debt and
annual inflation in Kenya. The study was both gaéilre and quantitative due to the objectives
of determining the effect that public debt and atiin have on gross domestic product of a

country in Kenya.

3.3 Instrumentation

Data for this study was annual external debt lenéliation and nominal GDP from World Bank
International Debt Statistics, Organization for Bomic Development National Accounts Data
files and World Bank national accounts data. Thigswappropriate since the research is

descriptive in nature.
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3.4 Model Specification

The model used was developed from Solow’s econgnmuwth model discussed in the previous
chapter. Solow’s economic growth model considerstaband labour as factors influencing

productivity. The model is as shown below;
Y=F (K, L).
Where Y represents Production

K represents Capital and

L represents Labour

This is because Solow’s growth model analyses@oongrowth in long-term (Solow 1956).

Modifications for the model yield the representatghown below;

GDP = f{Public Debt, Inflation) 3.1

Due to existence of theories linking the abovealdds, the GDP was functionally explained by
the explanatory macro economic variables fallingtiie right hand side. Further since the

variables are time series, a time series regressatel was fitted to analyze the variables.
3.5 Data Analysis and Techniques

To achieve the objectives of this study, annuaktseries data from the year 1970 to the year
ending 2010, were used. The data was obtained Yiamd Bank International Debt Statistics,
Organization for Economic Development National Ameis Data files and World Bank national
accounts data. This quantitative data was then suiped, and analyzed using STATA

econometric software. The study used econometridetsoin establishing the relationship
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between the variables. Johansen test for Coiniegrand Vector Error Correction model were

used using STATA statistical software.
3.5.1 Preliminary test
3.5.2 Test for Stationarity

Time series data is assumed to be stationary hemiteoot test was performed to establish
Stationarity of the variables. This is because afseon-stationary data leads to spurious results
where test statistics exhibit a significant relasbips between variables even when no such
results exist, (Riman and Eyo, 2008). The Augmemttey Fuller (ADF Test), 1979 with the

regression given below was used to determine Sttty of the variables:

Ay, = a+ By, 1+ X+ Ldy,_;+ £, 3.2

WhereA was the difference operatbt, represents series tested K was the number ofthe

difference andf, was used as the error teréig, was the change in a series under consideration
with respect to the time periodet,is the constant ternf, is the vector of coefficient op._;, 4;

was the lag andy._; are lagged changes.

The lag length was selected using correlogram ef ésiduals. Preliminary test included
normality test and heteroskedasticity test so andet OLS assumptions. Residual analysis was
used to determine normality of the data while Bcbdsagan test was used for

heteroskedasticity.
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3.5.3 Cointegration Test

Cointegration test was used to determine long tetationship for the variables. This was done
using Johansen’s procedure to determine whethez thas cointegrating vector among variables
(Johansen, 1990). The variables are cointegratie i€rror term is stationary. The cointegration

test was based on the equation below;

ER.= FSP. + &, 33
WhereER, represents the economic growth at time perigidg;the vector coefficient of

external debt at time periodS® is the inflation rate anél is the error term. The two variables

are cointegrated if the error term is stationary.

3.5.4 Granger Causality Test

This test was carried out to determine the causiehde between the external debt, inflation and
the economic growth. The test sought to explain haveh of a variable can be explained by its

own past values. The equations used were as fgllows

SP=) a,ER, +Y B;SP, +¢ 3.4
t=1 j=1

ER =D AER,+D 5,SR, +&, 35
t=1 i=1

Where5P, represents the external debt at pericgRt;is the economic growth at period t aed

is the error term. Both the error terms are assuimée uncorrelated. Equation 3.4 implies that

the currentSP ¢ related to pasFR and SP values. Equation 3.5 implies that theeatiER is
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related to past ER and SP values. The null hypitiesequation 3.4 isHo: 5, =0, which
implies there is no causation from SP to ER. THehypothesis for equation 3.5 isi0:J;, =0

implying no causation from ER to SP. From the eiguat the study analyzed the presence of
unilateral causality from SP and ER or from ER B fresence of bilateral causality or whether

ER and SP are independent of each other.
3.5.5 Vector Error Correction (VEC) Model

To analyse the effect of external debt and infrabo economic growth, Vector Error Correction
(VEC) model was used. This was justified becaus€\éa multiple time series model that
estimates the speed at which dependent variablstadjfter being effected by an independent
variable (Granger Engle and Clive, 1987). It alstads estimating equations where by the
current values of each variable are expressedwascton of their lagged values and between or
among the variables themselves (Orden, 1986). &ynHEC model is a theoretical model used

to estimate both short term and long term effeairef time series on another.
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CHAPTER FOUR

DATA ANALYSIS AND FINDINGS

4.0 Introduction

This chapter gives a highlight of the data analyssults. The study began by investigating the
characteristics of the data using descriptivesttasi and visual aids. A basic analysis of the data
was also done using multiple linear regression gguaThe data was then tested for variance

stability, Stationarity and Cointegration.

4.1 Descriptive Statistics

The descriptive statistics relating to externaltdéfiflation and GDP are presented in Table 1
below. Before regression analysis, the study bedgartransforming the data so as to get
logarithm. This was to try and reduce the levekpérse. The basic transformed data used is
presented in appendix 1. After the transformatiba,study carried out linear regression analysis
SO as to ascertain whether the data met the OLBng$®Nns and whether the linear regression

model can assist in the analysis.

The histograms for the transformed series of tha fta the study are presented in appendix 1.
The plots deviate from the normal implying that 8exies does not yield a normal curve. The

graphical representations for the study are presgantfigure 1, 2 and 3 in appendix 1;
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Table 1: Descriptive Statistics

Debt Inflation | GDP
Mean 61614.17 | 9.97122| 10610463
Median 40188 9.77 8151489
Maximum 167245 41.99 32198150
Minimum 0 -9.22 1603447
Std. Dev 51607.64 | 7.9622068008554
Skewness | 0.614179 | 1.4240981.38323
Kurtosis 1.926553 | 8.2703054.177242
Jarque -
Bera 4546132 | 61.3092615.44196
Probability | 0.102996 | 0 0.000443

4.2 Regression Analysis

Regression analysis has been used in some caaralyaze the effect of external borrowing and

inflation on economic growth (as in the case ofyAj2012). In this case, external debt, inflation

and GDP were modeled using this model. A multivari@gression model was fitted using the

transformed series and the results from the modet wresented as shown below;

Table 2: Regression Analysis results

GDP Coef Std. Err. T
Debt 0.2771383 0.1658021.67
Inflation 0.3601507 0.24945 1.44
_Cons 11.58895 5.274692.2

P> |t| [95% Conf. Interval)
0.103 -0.05851 0.6127872
0.157 -0.14483 6BH1B5
0.034 910899 22.26701

The theoretical expectation for the model coeffitsevas a negative coefficient for external debt

and a negative coefficient for the inflation. Taplication for this is that a unit increase in

external debt level should reduce economic growtKenya due to the effect of excessive debt

servicing costs in the economy (Checherita, 20lH@wever the study also recognized the fact
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that some studies have pointed out a positiveioalstiip with the level of external debt and the
GDP. For instance Aizenman (2007) indicated tharehare endogenous economic growth
models which indicate that positive effect is midstly attained in a level of transmission stage
up to steady-state, but this depends on the nafyrablic goods which are funded using debt or

until a particular limit where debt can be usedutad productive capital of the public.

On the other hand, the results of inflation coé&#fit were also not consistent with our theoretical
expectation. This is because increases in the Evefflation in most cases become deleterious
to the economic growth. The unexpected relationbeipveen GDP, external debt and inflation
could be a pointer to problems in the model speatifbn. As a result the study investigated the

adequacy of the fitted regression model using md@gnostic tests.

The adequacy for the model was tested to see wh#tbeassumptions of the OLS estimates
were met by using residual analysis. The assunptioe that the residuals are random; there is
linear relationship between dependent and indepegndegiables, no serial correlation among the
residuals and heteroskedasticity of residuals. mdsédual plot for the fitted values and the
residuals were used to inspect the randomnessaketiduals. Any apparent pattern should not
be exhibited in the residual plots for the modebé&oa good fit. The residual plot shown below

indicates lack of fit since the residuals are aoiciom.
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Figure 4: Residuals verses fitted Values

— —
°
°
. o © ° .:.. o..
'L
® ) ® 0. f 4 °
° 7 o® °
o ® ° °
" °
< ° ® °
b
w0
i) °
o ®
°
(\II -
™ _
1 .
T T T T T
2.4 2.6 2.8 3 3.2

Fitted values

To check for serial autocorrelation, the study uBetin Watson test statistic using transformed
data. The dubin Watson d-statistic (3, 40) was Z6393. This was far from the centre of
distribution hence the study confidently ascertdirtbat there was a problem of serial
autocorrelation. The study therefore rejected thk mypothesis that the d —stastistc =2. This
signified presence of serial correlation in theadhénce a further indication that OLS model
could not be used. To test for normality, the studgd Sharpro- Wilk test. The results were as

shown in table 3 below;
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Table 3: Sharpiro- Wilk Test

Variable Obs W \% Z prob>z

GDP 41  0.86807 5.315 3.52D.00022
Debt 41  0.91008 3.554 2.669.00381
Inflation 41  0.86807 5.315 3.5210.00022

From the results, the small p —value implied thet $tudy should reject the null hypothesis of
normality assumptions. Further, the study teste@rbskedasticity with the help of Breusch-
pagan/Cook-weisberg test. Null hypothesis was tiate was no heteroskedasticity, while the
alternative hypothesis was that there is heterastemty. After inputting all the predictors, the

results were obtained as shown below;

Ho: Constant variance
Variables: Debt Inflation
chi2 (2) =7.52
prob > chi2 =0.0232

From the results above, it was clear that theyssinbuld reject the null hypothesis implying that
there is heteroskedasticity. This compromised ffeceveness of using OLS model to analyze
this data. In addition, the data is time serieslying that OLS model could not be able to
capture its dynamic relationship. The weaknessdbkisfmodel triggered the desire to use time

series model which is more robust in capturingdyx@amic structure of time series data.

4.3 Time Series Analysis

This section presents preliminary analysis fordhta which aimed to determine if the data used
was stationary or not. Time series plots, corredlogy and Augmented Dickey Fuller tests were
used. If the data is non stationary, the order ndégration is usually determined before

appropriate time series model is chosen to fitdda.
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4.4 Testing for Stationarity

Non stationary time series data often results sparious results since their estimates are
considered to have non constant mean and varidine first step was therefore to establish
Stationarity for the data. Time series data issaiered to be stationary when its mean, variance
and co- variance are time invariant. This is comipaietermined by using time series graphs.

The time series plots for this study are preseméigures 5, 6 and 7 in appendix 1;

The results for the plots indicate a possible n@mti@arity since their movement exhibit a trend.
Using Augmented Dickey Fuller Test (ADF) test, #tedy embarked on checking whether GDP
has unit root or not stationary. If not stationatymust be made stationary by taking the first

difference. The results for the tests with intetaapgy are as shown below;

Table 4: Stationarity Test with Intercept

Test 1% critical 5% Critical
Statistic  Value Value 10% Ciritical Value
Z(t) -2.387 -2.387 -2.958 -2.612
Coef Std. Err T p*tl [95% Conf. Interval]

The absolute value of t-statistic of -2.387 is derahan the critical value at 5% confidence level
of -2.958 hence the study couldn’t reject the rlypothesis implying that the alternative
hypothesis is true. Next the study checked theidBtatity using trend and intercept which

generated the results as shown below;

Table 5: Stationarity Test with Trend and Intercept

Test 1% critical 5% Critical 10% Critical
Statistic  Value Value Value
Z(t) -2.539 -4.242 -3.54 -3.204
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The absolute value of t-statistic of -2.539 is darads compared to the critical value at 5%
confidence level of 3.540 hence the study couldragct the null hypothesis which still means
that the alternative hypothesis was still true.tlyathe study checked the Stationarity using no

trend and no intercept which generated the reaslshown below;

Table 6: Stationarity Test without Trend and Intercept

Test 1% critical 5% Critical 10% Critical
Statistic Value Value Value
Z(t) -0.728 -2.636 -1.95 -1.606

Since the absolute value of t-statistic of -0.728svetill smaller than the critical value at 5%
confidence level of -1.95 the null hypothesis coubd be rejected. To introduce the Stationarity,
the study introduced first difference then checked roots for the above three variables. The

results for the three variables were as shownlleta, 8 and 9 in the appendix 1.

All the variables became stationary after the fdigterence which indicated that the variables
were integrated to order one, 1(1). This is becdhsestudy noticed that the absolute value of t-
statistic in the three cases were bigger as cordpareritical value hence it rejected the null

hypothesis that the data was not stationary. Afseablishing that the variables are integrated to

order one, the study moved to determine which waitaite time series model to fit.
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4.5 VAR Model, VEC Model and Granger causality

After establishing that the variables are cointegtao order one, the study had an option of
fitting either vector auto regression model (VAR) the differentiated series or vector error
correction model (VEC). To determine the correcteido fit, the study sought to find out if the
series were cointegrated. In case the series amtegoated, fitting VAR model results in model
misspecification. When the series are cointegra&d; model should be fit in order to reflect

their short term and long term relationship.
4.6 Lag Selection

To ensure that the error term was not misspeciflegifirst step was to determine the lag length.
The lag selection criteria available include; Seqia¢ Modified Likelihood Ratio Criterion
(LR), The Final Prediction Error Criterion (FPEhE& Akaike Information Criterion (AIC), The
Schwarz Bayesian Information Criterion (SBIC) ahd Hannan — Quinn Information Criterion
(HQC). There is no unanimous agreement on whidbrasn to use in case of conflicting results
among the above methodghe decision criteria are to select a model with lthwest value of

information criteria. In this case, lag selectiaoformation criteria are shown in the table 10.

Table 10: Lag Selection

Lag LL LR Df P FPE AlC HQIC SBIC

0 -370.23 367275 21.3275 21.3735 21.4608

1 -352.9 34.66 9 0 228849  20.8514 21.0355  21.3847
2 -333.028 39.744 9 0 124610* 20.2302* 20.5523* 1834*

3 -327.183 11.691 9 0.231 154181 20.4104 20.8706 .7436

4 -318.293 17.779*9 0.038 165218 20.4167 21.015 22.1499

5 -311.611 13.365 9 0.147 210000 20.5492  21.2855 .6822
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From the results above, the lowest FPE, AIC, HQi@ &BIC is at lag 2 but lowest LR is at lag
4. In the event of conflict in lag length selectidime appropriate way is to plot the correlogram
of residuals and select the lag length as one whereorrelograms are statistically insignificant.

The correlogram of the residuals was presentedjiumd 8 as shown below;

Figure 8: Correlogram of the residuals

0.50 1.00
| |

0.00
|
—e
—e
—.
°

Autocorrelations of myresiduals
-0.50

-1.00

T
0 5 10 15 20
Lag

Bartlett's formula for MA(q) 95% confidence bands

From the correlogram of residuals the study idesdifan optimal lag length of 1 since the

correlograms were statistically insignificant.
4.7 Cointegration Test

Johansen Cointegration test was used here sodetdmine if there was a cointegrating vector

among the variables. This was to help determinethnethere was long term relationship
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existing for the variables. When the series istegrated, it is necessary to investigate causality,
using error correction model; otherwise, the VECdeiowill be reduced to basic VAR. The

results from Johansen Cointegration test were @asrsim table 11 below;

Table 11: Johansen Tests for Cointegration

Maximum Eingen trace 5%critical
rank Parms LL value statistics value

0 12 -408.268 37.2037 29.68

1 17 -398.96  0.37955 18.5889 1541
2 20 -391.306 0.32465 3.2801* 3.76

3 21 -389.666 0.08067

Maximum Eingen trace 5%critical
rank Parms LL value statistics value

0 12 -408.268 18.6149  20.97

1 17 -398.96  0.37955 15.3087 14.07
2 20 -391.306 0.32465 3.2801 3.76

3 21 -389.666 0.08067

In determining whether the variables are cointegtaat 0, when the trace statistic is more than
5% critical value, the study rejects the null hypsis since this means that there is no co-
integration (Zero co-integration). At one when thece statistic is more than 5% critical value,
the study rejects null hypothesis since there imtagration. At two when the trace statistic is
less than 5% critical value, the study rejects hyppothesis since there is co-integration, and at
three, when trace statistic is more than 5% ctittedue, reject the null hypothesis since there is

Cointegration.

In the four cases, the study rejects null hypothasiall the case except the null that there is
Cointegration in the Johansen test. Thus the thee@bles were cointegrated and they had a

long term relationship implying that they were muayitogether in the long run. When variables
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are cointegrated, Vector Error Correction ModelE(/Model) is fitted, otherwise Vector Auto

Regression Model, (VAR Model) is fitted.

To further confirm that VAR model was not suitalfte this analysis, the study tested the
stability and autocorrelation of the residuals gdiingen stability condition. The results were as

shown in table 12 below;

Table 12: Eingen value Stability Condition

Eigen value Modulus

0.798781 0.798781
0.602423 0.602423
0.075171 0.075171

From the results, all the eingen values are witheunit circle. The VAR therefore, satisfies the
condition of stability. Further, the study ran thgrange - multiplier test to test for the jointinu
for the three equations. The null hypothesis was there was no autocorrelation at lag order.

This yielded the following results in table 13;

Table 13: Lagrange - multiplier test

lag chi2 Df prob> chi2
1 11.8468 9 0.22208
2 18.0695 9 0.03438
3 18.9083 9 0.02598
4 3.3462 9 0.94898

From the results the study rejected the null foresdual autocorrelation at order (lag) 1 at 5%
significance level hence no evidence which couldiged to contradict the validity of the VAR

model. Since there is already a stationary datanéxt step was to determine granger causality.
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4.7 Granger Causality Test

To determine if GDP, Inflation and Debt affect omeother over time, the study performed
granger causality test. This test was used to tigas any direct influence between the
variables. Variables are said to granger cause o#mgables, when given their past values, the
past values of the other variables are useful édipting them. In each variable, the study tested
the null hypothesis that the depended variablesad@ranger cause other variables. The results

of the test were as presented in table 14;

Table 14: Granger causality tests

Equation Excluded chi2 Df prob>chi2
GDP

Debt 0.33002 1 0.566
GDP

Inflation 0.69552 1 0.404
GDP

ALL 1.6504 2 0.438
Debt

GDP 3.295 1 0.069
Debt

Inflation 48854 1 0.027
Debt

ALL 6.7036 2 0.035
Inflation

GDP 2.1892 1 0.139
Inflation

Debt 23821 1 0.123
Inflation

ALL 3.622 2 0.163

For granger causality test, if P> 0.05, null hyesik is rejected. From the results above, only the
lagged variable inflation helps predict debt vakeadince the p-value is 0.027. Both inflation and
GDP variables jointly help in predicting debt (duaof 0.035). In all the other equations there

is no evidence of granger causality since they lenge p — values at 5%.
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4.8 VEC Model

Having established that the variables are cointedraa VEC model was estimated and the
results presented in appendix 1. The coefficiert1-P5098 represent error correction term. It
indicates the speed of adjustments towards longn tequilibrium. In this case it was not
significant since it has a large p-value. This nte¢hat there was no long term causality coming
from GDP and Inflation to debt. The constants jbstow the coefficients are short run

coefficients of the model.

Neither the GDP lag 1 coefficient, 0.01112587, igni§icant, nor even lags 2,3 and 4, in
explaining the dependent variable, GDP. This a|gali@s for the coefficients of inflation and
debt since the study observed that these variadoldseven their given lags do not help in

explaining GDP in the short run.

4.9 Post Estimation Analysis

The study then performed post estimation analydisthe model to help determine its
effectiveness in modeling the impact of externddtdend Inflation on GDPThe results of the

analysis are as shown below;
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(1) [D_GDP] LD.debt =0
(2) [D_GDP]L2D.debt =0
(3) [D_GDP]L3D.debt =0
(4) [D_GDP]L4D.debt =
(5) [D_GDPILD. inflation =
(6) [D_GDP]L2D.inflation =
(7) [D_GDP]L3D.inflation =

(8) [D_GDP]LA4D.inflation =

Chi2 (8) = 2.94
Prob >chi2 = 0.9379
The above equations are null that LD.debt, L2D.d&i3D.debt, L4D.debt, LD. inflation,

L2D.inflation, L3D.inflation and LD4.infaltion arpintly zero in explaining GDP. Chi2 value is
2.94 and the p — value of 0.9379 is very large nmgathe study could not reject the null
implying that there was no (zero) short term catysalnning from inflation, debt to GDP. Thus

Inflation and debt cannot cause GDP.

4.10 Autocorrelation Tests

Lag ranger multiplier test was used to check faiateautocorrelation. To check for serial
autocorrelation, lag ranger multiplier test foridesl autocorrelation was determined and the

results were as shown in table 15 below;

Table 15: Lag ranger multiplier diagnostic test

Lag chi2 Df prob > chi2
1 7.3832 9 0.59729

2 3.8114 9 0.92338
HO: No autocorrelation at lag order;
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From the results, the p — values are very largeningahat the study could not reject the null of
no autocorrelation. This meant that there was nocaurelation hence null hypothesis was true.

The study therefore accepted the results of thesinod

4.11: Impulse Response Functions

The impulse response analysis traces the effeatexteby on standard deviation shock to the
innovation on current and future values of all #redogenious variables in the system. The
impulse response and the plots that follow indicateummary of the results of the shock
evaluation over eight year time period to an ihitiae standard deviation positive shock to each

of the variables in VEC model
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Figure 9: Impact of shock on debt, gdp and inflatio
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Figure nine above shows the impact of one standewdition shock on debt, gdp and inflation.
One standard deviation shock on debt results ievation of debt with negative slope up to year
two before leveling off, a negative deviation ompgap to year one then rises up to year two
before finally leveling off and a negative deviation inflation up to year one then rises up to
year two before finally leveling off. A shock onmdesults into a steep increase on debt up to
year one before a steady decrease up to year tteadeveling off, a negative steep slope on
gdp for the first one year before a steady sligidrdase and a slight increase in inflation up to

year before leveling off. Finally, a shock on inib@ results in negative steep slope on debt for
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the first one year before increasing steadily upear three then leveling off, a slight decrease in

inflation up to year four and a slope to the nagatip to year four before leveling off.

These results are consistent with the cointegratsh which established long run relationship
among the variables. A shock on debt, gdp andtiaflais felt immediately and creates an

impact on the economy in long run.
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CHAPTER FIVE

CONCLUSION AND RECOMMENDATIONS

5.1 Introduction

This chapter contains the conclusions from theirfigsl of the study and the recommendations on

the areas for further research.

5.2 Conclusion

The study was motivated by the believe that extedsdt levels and inflation may affect

economic growth. In this case the main objectivehef study was to determine the effect of
external debt and inflation on economic growth enlfa. To achieve this objective, annual time
series information for the variables was obtaineainf 1970 to 2010. The data were tested for
Stationarity and analyzed by help of inferentiatistics. The specific objectives for the study
were to determine the effects of external borrowing economic growth in Kenya, to examine
the effect of inflation on economic growth in Kengmad to establish whether external debt and
inflation cause economic growth in Kenya. The studgd VEC model for the analysis. The
justification for VEC is that the data was timeissrand the variables were found to be

cointegrated hence compromising the use of VAR iimae¢he analysis (Sichei 2002).

To establish the long term and short term relatignghe study used Johansen Cointegration test
and Granger causality test was used to determeeatse and effect among the three variables.
A VEC model with one lag was estimated. The reswitscated that there was no long term

causality running from external debt and inflattorGDP. The variables and their lags were also

noted to be non significant in explaining shortrterausality and the effect of external debt and
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inflation to GDP. This is in agreement with Coh&897) on the correlation between developing
countries debt and investment. The research shdalagdthe level of stock of debt does not
appear to have much power to explain slow dowmedstments in developing countries. Cohen,
established that it is the actual flow of net tfars that matter hence the actual service of debt

‘crowded’ out investment.

The second objective aimed at analyzing the etieatflation on economic growth. Despite the
findings from the study that inflation was insiga#nt in explaining GDP both in long run and
short run in Kenya, some studies have pointed oua tchilling effect of uncertainty over
predictability of inflation on long run. For insteg, Aarstol (2000) found a negative relationship
between inflation and the level of private debtsdufor investment aimed at spurring economic
growth. This resulted into providers of funds (em#&é debt) and the market in general providing
funds in short term rather than in long run imptythat the resulting effect could be increased
growth over a short time span when the funds aaglable. This may however not be the case
since inflation variable and its lagged variables ribt significantly explain the GDP or the

lagged GDP variable.

The third objective was to establish whether exkedebt variable and inflation variable can
cause GDP. The study found both the variables hedt tagged variables to be statistically
insignificant in explaining the cause on GDP anel @DP variables. This was the case for both
the short run and long run terms. Therefore extedeat and inflation cannot cause GDP in

Kenya
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5.3 Recommendation

This research study investigated the effect ofresigoublic debt and inflation on GDP in Kenya
from 1970 to 2010. At start the study applied timé voot test to establish Stationarity of the
series data. The result indicates that the datanetstationary and that they are integrated to
order one. The study then applied the Johansernté&gpation test so as to establish the long run
relationship among the three variables. Results f@ointegration test showed a cointegrating
relationship among the variables indicating longnt&o-movement of the variables. The study
also sort to determine if the variables and thegged values granger cause each other or other
variables using granger causality test. In theifigs, the study noted that the variables and their

lagged values do not granger cause other variablEmnsideration.

From the findings, the study disagrees with theeesgtion that external debt levels and the
levels of inflation affecting the economy causeirapact on the level of Kenya's economic
growth. Therefore there is no chance of these tartables affecting economic growth levels in

Kenya.

However, the Kenyan government needs to pay abtent other research studies which have
indicated a possible negative impact of externdllipudebt to economic growth including debt
servicing. Inflation is also fronted in some stwis possibly creating negative effect in the

economy due to increase in the price levels

To increase economic development using externadl tie government needs to use the policies
available on both external debt level and usaggpto economic growth and to avoid possible

negative effect from excessive debt servicing. ®stgl areas for further study are
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macroeconomic areas such as the domestic debtcandraic growth both in long run and short

run.
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Figure 1: Debt Descriptive Statistics

Appendix 1:

68



Figure 3: GDP Descriptive Statistics
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Figure 7: GDP Time series Plot

T
1990
year

T
1980

Table 7: First Difference Stationarity Check Trend

T T
2000 2010

Test 1% critical 5% Critical 10% Critical
Statistic  Value Value Value
Z(t) -7.62 -3.655 -2.961 -2.613
GDP Coef Std. Err T PBtl  [95% Conf. Interval]
-1.221523 0.160315 -7.62 0 -1.54635 -0.896695
_cons 0.62642231.178066 0.53 0.598 -1.76057 3.013411
Table 8: First Difference
Stationarity Check Trend and
Intercept
Test 1% critical 5% Critical 10% Critical
Statistic  Value Value Value
Z(t) -7.657 -4.251 -3.544 -3.206
GDP Coef Std. Err T P >»tl [95% Conf. Interval]
-1.239857 0.161926 -7.66 0 -1.56826  -0.911456
_trend -0.0962961 0.105468 -0.91 0.367 -0.3102 T®036
_cons 2.561747 2.426331 1.06 0.298 -2.35908 7.48257
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Table 9: First Difference
Stationarity Check without Trend
and Intercept

Test 1% critical 5% Critical 10% Critical
Statistic  Value Value Value

Z(t) -7.674 -2.638 -1.95 -1.606

GDP Coef Std. Err T PBtl [95% Conf. Interval]
-1.215575 0.158407 -7.67 0 -1.53625 -0.894896
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VEC Model Results

GDP

Debt

Sample: 1975-2010
Log likelihood = -322.2485
Det (Sigma_kl) = 11956.89

Equation
GDP
Debt
Inflation

Ll_:s!
LD*=

L2D
L3D
L4D

LD*

L2D
L3D
L4D

LDY

L2D
L3D
L4D
_cons

Ll_:s!
LD*

L2D
L3D
L4D

No. of obs = 36

AlC =2a714

HQIC = 21.0226

SBIC = 22.28255

Parms RMSE R-sq chi2 P>chi2
14 7.98414 0.2928 9.107610.8241
14 6.70236 0.7469 64.92918
14 5.0451 0.7838 79.74929
Coef. Std. Err.  Z Pi>l [95% Conf. Interval]
-0.11251 0.242953-0.46 0.643 -0.58869 0.36366
-0.11126 0.284612-0.39 0.696 -0.66909 0.4465]
0.015085 0.270281 0.06 0.955 -0.51466 0.54481
0.487898 0.333669 1.46 0.144 -0.16608 1.1418]
-0.06501 0.470413-0.14 0.89 -0.987 0.85699
-0.10234 0.205663-0.5 0.619 -0.50543 0.3007¢
0.069182 0.180277 0.38 0.701 -0.28415 0.4225]
0.037112 0.187884 0.2 0.843 -0.33113 0.4053"
0.075949 0.191141 0.4 0.691 -0.29868 0.4505]7
0.090085 0.650916 0.14 0.89 -1.18569 1.3658¢"
-0.16946 0.341573-0.5 0.62 -0.28415 0.50001
-0.14748 0.316537-0.47 0.641 -0.76788 0.4729]
0.000151 0.205822 0 0.999 -0.40325 0.40355
0.1689311.375433 0.12 0.902 -2.52687 2.86471
1.028198 0.203949 5.04 0 0.6284651.427931
-0.37138 0.23892 -1.55 0.12 -0.83966 0.096
-0.67388 0.22689 -2.97 0.003 -1.11858 -0.22
-1.61396 0.280102-5.76 0 -2.16295 -1.0649
-1.17951 0.394893-2.99 0.003 -1.95349 -0.4055

/1
0’7
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LD*

0.148705 0.172646 0.86 0.389 -0.18967 0.487084
L2D 0.349152 0.151335 2.31 0.021 0.0525410.645763
L3D -0.04343 0.157721-0.28 0.783 -0.35255 0.265699
L4D -0.36558 0.160455-2.28 0.23 -0.68006 -0.05109
LD¥
1.647204 0.546418 3.01 0.003 0.5762452.718163
L2D 0.611769 0.286737 2.13 0.033 0.0497751.173763
L3D 0.480382 0.26572 1.81 0.071 -0.4042  1.001184
L4D 0.097939 0.172779 0.57 0.571 -0.2407  0.43658
_cons 0.0170431.15462 0.01 0.988 -2.24597 2.280057
Ll_re!
Inflation LD= -0.04552 0.15352 -0.3 0.767 -0.34642 63D
-0.23005 0.179844-1.28 0.201 -0.58254 0.122433
L2D -0.64939 0.170788-3.8 0 -0.98412 -0.31465
L3D 0.633242 0.210842 3 0.003 0.2199991.046485
L4D 0.67278 0.2972492.26 0.024 0.0918171.255378
LD~
0.152417 0.129956 1.17 0.241 -0.10229 0.407127
L2D -0.06797 0.113915-0.6 0.551 -0.29124 0.155295
L3D -0.06 0.118722-0.51 0.613 -0.29269 0.172687
L4D 0.277354 0.12078 2.3 0.022 0.040629.514078
LD¥
-0.51755 0.411308-1.26 0.208 -1.3237  0.288595
L2D -0.01125 0.215837-0.05 0.958 -0.43429 0.411778
L3D -0.15524 0.200017-0.78 0.438 -0.54726 0.23679
L4D -0.0319  0.130057-0.25 0.806 -0.28681 0.223006
_cons -0.03262 0.8691230.04 0.97 -1.73607 1.670831
Cointegrating equations
Equation parms chi2 P>chi2
_cel 2 94.036740
beta Coef. Std. Err Z Pzl [95% Conf. Interval]
_cel
GDP 1 . . : .
Debt -1.28193 0.168203-7.62 0 -1.6116  -0.95226
Inflation  -2.7864  0.414773-6.72 0 -3.59934 -1.97346
_cons 32.59632
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Basic Data

Year
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

External debt $

000

5,264
6,367
9,170
9,452
10,824
10,594
12,947
13,082
15,832
17,412
18,591
18,116
26,303
29,397
34,947
38,105
42,680
51,220
54,684
53,498
62,056
40,188
37,905
100,232
120,447
131,516
100,910
126,100
132,773
129,000

Inflation GDP Deflator
(annual %)

15.32
-9.22
1.22
1.21
10.2
16.05
11.84
18.91
16.9
3.08
5.64
9.55
10.85
11.59
11.84
10.19
8.31
8.71
5.4
6.46
9.77
10.64
12.53
18.9
25.7
17.02
11.02
11.22
41.99
11.44
6.93

GDP (Current US

$ 000

1,603,447
1,778,391
2,107,279
2,502,142
2,973,309
3,259,345
3,474,542
4,494,379
5,303,735
6,234,391
7,265,315
6,854,492
6,431,579
5,979,198
6,191,437
6,135,034
7,239,127
7,970,821
8,355,381
8,283,114
8,572,359
8,151,489
8,209,121
5,751,786
7,148,149
9,046,320
12,045,860
13,115,760
14,094,000
12,896,010

12,705,350
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2001 106,968 4.19 12,985,990
2002 112,955 6.08 13,147,740
2003 160,589 1.57 14,904,500
2004 60,291 0.93 16,095,320
2005 28,474 6.2 18,737,900
2006 37,708 7.13 22,504,140
2007 100,614 4.9 27,236,740
2008 167,245 7.79 30,465,490
2009 147,868 5.61 30,580,370
2010 143,857 13.21 32,198,150
Transformed Data
Year In(Debt) In(Inflation) In(GDP)
1970 3.713572 2.729159 0
1971 3.465736 0.6931472
1972 3.583519 0.1988509 2.564949
1973 3.663562 0.1906204 2.639057
1974 3.688879 2.322388 2.70805
1975 0.6931472 2.775709 2.890372
1976 0 2.471484 2.944439
1977 2.079442 2.939691 3.135494
1978 2.484907 2.827314 3.178054
1979 2.833213 1.12493 3.367296
1980 2.995732 1.729884 3.526361
1981 3.091043 2.256541 3.433987
1982 3.044523 2.384165 3.401197
1983 3.135494 2.450143 3.258096
1984 3.218876 2.471484 3.332205
1985 3.258096 2.321407 3.295837
1986 3.367296 2.11746 3.496508
1987 3.433987 2.164472 3.555348
1988 3.496508 1.686399 3.663562
1989 3.555348 1.865629 3.637586
1990 3.526361 2.279316 3.688879
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1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

2008
2009

2010

3.637586
3.401197
3.332205
1.098612
2.197225
2.564949
1.609438
2.302585
2.639057
2.397895
1.791759
1.94591
2.890372
3.610918
3.178054
3.295837
1.386294

2.944439
2.772589

2.70805

2.36462
2.528126
2.939162
3.246491
2.834389
2.399712
2.417698
3.737432
2.437116

1.93586
1.432701
1.805005

0.4510756

-0.0725707

1.824549
1.964311
1.589235

2.052841
1.724551

2.580974

3.583519
3.610918
3.218876
3.465736
3.713572
1.098612
1.94591
2.197225
1.609438
1.386294
1.791759
2.079442
2.302585
2.397895
2.484907
2.772589
2.833213

2.995732
3.044523

3.091043
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Appendix II: Time Frame

ACTIVITY

JN-
FEB

MAR
-APR | MAY |JUN JUL

SEP

OoCT

IDENTIFYING
PROBLEM AND
TOPIC

PROPOSAL
WRITING

PROPOSAL
DEFENCE

CORRECTION
OF DEFENCE

DATA
COLLECTION

DATA
ANALYSIS

DESSERTATIO
N DEFENCE

CORRECTION
OF LAST COPY

SUBMISSION
TO S.0.B
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APPENDIX IlIl: RESEARCH BUDGET

Items

Transport Cost
Printing

Internet Cost
Stationery
Communication cost
Other related costs
Total Costs

Ksh.
8,000
10,000
4,500
7,000
4,000
2,500

36,000
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