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Abstract

Mobilizing long term capital is a challenge in Adai with small capita market. Although the
evidence that long term finance influences econarogvth saw a wave of capital market reform
in Mid-1990s, stock markets are yet to make sigaift contribution to growth financing.

Majority of the bonds market are in their infanage offering minimal alternative source of
financing. Kenya's experience is no exceptionahds a youthful bonds market with handful
corporate bonds listed and yet to evolve long teraturity. With the emphasis on private-sector
led growth and the increasing focus on PPP as tennative to providing public services, it

means that developing the capital market is vel.vi

This paper focuses on Kenya bonds market. It aigdythe microstructure characteristics of
they bonds market and looks at the factors inflilenthese characteristics. It is hypothesized
that a market that exhibits high liquidity, higHieilency and low volatility is more preferred as it
facilitates participation by firms and investorsic8 characteristics reflect on the soundness of the
institutional structures and the policy environmenlt is also hypothesized that growth of
Treasury bond market is a prerequisite for devekagrof corporate bonds market.

Our results show that the bonds market has weakosticcture characteristics. These
characteristics though differ across the treasumgl aorporate bonds and also across the
maturities. Treasury bonds market is more liquithwigher traded value and more traded days
as compared to the corporate bonds market. Howtheigorporate bond market is less volatile
which is comparable to the short end of the trgabonds. The treasury bonds returns have a
higher volatility for the longer tenors than theoghtenor. This may explain the preference for
short tenor bonds than the longer tenor bondsexjaining this we found that there are various
institutional gaps with for example no credit rgtiagencies, primary dealers and underwriting
services. The listing requirements have seen sateeested companies fail to list. There is no
benchmarking yield curve and although the market &aCentral Depository and Settlement
Corporation (CDSC) guarantee funds, the establishnef sinking fund is crucial in
securitization. Further there is no single modeldetermining prices of bonds. Thus to make

the market work, it is crucial to address the tostinal structures.
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APD - Average Per Deal
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1 Introduction

Financing development is a challenge facing mangrging markets and constraining
their ability to implement the set development obyes. Although Africa is
experiencing financial sector development, the @ity of financing instruments is very
narrow and among the long term financing optiokghile 1990s saw a wave of capital
market reform, a lot of emphasis was on the stoakkat with very minimal effort put on
the bonds market. This saw substantial developrestock markets with new stock
exchanges being established, regulatory systenengshrened and trading system
rejuvenated. However, in most cases this has rteactgd a significant number of
listings. There are very few fully fledged bondsrkeds. In most cases, bonds are traded
in the stock exchange with a dominance of the gowent bonds. Corporate bonds are

almost non-existence.

Bonds market is an alternative vehicle for mohilgifinance for both the government
and the private sector in financing long-term pertgesuch as housing and infrastructure
development in addition to financing the governnmasficit. The development of bonds
market is seen to play a crucial role in promofpagtnerships in the development process
between the government and the private sector.eSafid development of bonds market
though requires a developed money market, favoerabhcroeconomic policies,
significant market participation, appropriate traglisystem and sound legal and
regulatory framework. Experience also shows thatld@ment of government bonds
market is crucial in paving way for developmenttloé corporate bonds market. In the
development process of bonds market, it is expdbigdat the initial stage a lot of effort
is given to strengthen and develop the short erttiemarket including transparency in
securities operations and instrument design. Aftamus moves to upgrading the trading

facilities and the settlement process and the maekgilations.

In the Kenyan context, various changes have besitiuted including the establishment
of a fixed income securities trading segment atdtoek exchange, tax incentives and
other factors that reduce the transaction costgrsification of the maturities especially
for the treasury bonds and the modernization ofttading system especially for the
treasury bonds. It is also important to note tekberate effort that the government took

in boosting development of the bonds market in 200he question is with all these



developments, has the bonds market microstructeeea btrengthened? A market that is
characterized by high liquidity, efficiency and itminimal transaction costs and
volatility is desirable in the growth process. Tdese indicators that the market will play

a significant role in financing development.

Institutional development is indicated as a magutdr that determines development of
the market microstructure. Policy makers and ntad@ministrators can influence
investment strategies of the investors througtr tti@dice of institutional set up. Market
microstructure determines the type of informatiamail@ble to market participants, the
manner in which incoming orders to buy and/or ae#l matched and surveillance of the
market. As such, institutional set up defines mhierostructure characteristics of the

market including liquidity, efficiency, trading assand volatility.

This study attempts to analyze the microstructina acteristics of the bonds market in
Kenya, to see the implications of the various e$fdreing put on development of the

market.

2 Bonds Market in Kenya

2.1 Introduction

The Kenyan bonds market traces its origin back&o 1980s when the Government of
Kenya first launched a bid to use treasury bondsaasource of funds to finance
government deficit. Similarly, the first corpordtend was issued or"8ovember 1996
by the East African Development Bank (EADB), whisBued a multi-lateral bond. The
Kenyan bonds market experienced a turn around @1 2@wever, when the government
re-launched treasury bonds. In both cases, the agiglicable were floating rates pegged
to the 91-day Treasury bill rates. Faulu Kenyamiarofinance institution listed a
medium term bond in f1April 2005. The bonds market has been relativetyeractive
after 2001 and an increased number of bonds idsams been made. By end of 2005,
there were 65 Treasury bonds (Floating Rate, Spao Fixed Rate Bonds) and five
corporate bonds listed on the NSE. There has béemendous market gain in terms of
the size of the bond market as indicated in Tabl& dtal bond value has increased from
just over Kshs. 0.8 billion in 1996, to over 186ibn in 2003, with the coupon rate in the

market ranging between 8% and 14%.



2.1.1 Treasury bonds

In Kenya, the objective of government has been tntain stability in Treasury
securities interest rates, lengthen the averageirityaiof the domestic debt through
sustained efforts to restructure the debt away ffugrshort tenor Treasury bills to longer
tenor Treasury bonds and develop a yield curverdwige a basis for pricing corporate
bonds. Following the introduction by the governmeinkong tenor Treasury bonds (7, 8,
9 and 10 year) since March 2003, the average nyatfrdomestic debt lengthened to 2
years and 2 months at the end of June 2004 froreat gnd 7 months in June 2003.
Consequently, the stock of Treasury bills (inclgdnepos) declined as a percentage of
domestic debt to 32.5% in June 2004 from 35.6%uneJ2003, while the stock of
Treasury bonds increased to 61.6% in June 2004 5%8P% in June 2003, as shown in
table 2, reflecting the continued interest by thev&nment of Kenya in domestic debt

restructuring with a bias towards Treasury bonds.

The share of Treasury bonds of 5 years tenor andealn the total outstanding bonds
increased to 42.2% at the end of June 2004 from%2%t the end of June 2003, while
that of the 10-year bonds increased from 1.7% efailtstanding bonds in June 2003 to
4.6% in June 2004. The Government faces a challérgesver, of sustaining this
achievement and extending the maturity profile Hertin order to diversify its fixed
income portfolio away from short-term to long-teinstruments. The significant role
played by the banking sector as the leading investo holding outstanding stock of
Treasury bonds should be recognized as should dteptayed by “others”, insurance
companies, parastatals and building societies &b dinder. Together, these investors
indirectly help government achieve its fiscal olijges, which is why their interests

should be protected.
2.1.2 Corporate bonds

Kenya's corporate bonds market has always had arltnading activity compared to the
Treasury bond marketSince the inception of this market in 1996 thieas only been
five corporate organizations that have listed theinds in this market. The growth of this

market has been hindered by a number factors, artieamg, information asymmetry

% See table 1 for details.



among potential issuers, a high and unstable isitea¢e regime, lack of a yield curve to
price long term instruments and the crowding otgatfof the government’'s domestic

debt.

Added to the foregoing, is the characteristic @& dlominance of institutional investors in

this market as shown in table 4, who prefer aegnato buy and hold the issued bonds.
These investors who include, Banks, Insurance campa Fund Managers and

Investment companies account for approximately ®7%he total bondholding whereas,

individuals account for about 3% of the total cagie bondholding in Kenya.
2.2 Importance of the bonds market to the Kenyan Economy

There exists a direct relationship between fisagfict and significant issuances of
government debt securities; the development obtrel market is inextricably linked to
the direction and management of fiscal policy. Ex¢ent to which fiscal spending is
financed through the sale of government bonds iBnopompetitive markets, and the
degree to which this sustains a critical leveluyg@y of government debt securities have

important implications for the development of amtvy's economy.

Similarly, a domestic corporate bond market helpgparations reduce their financing
costs in two ways. First, through disintermediatiby allowing corporations through
bond issuance to borrow directly from investorgdssing the major intermediary role of
a commercial bank and second, by structuring theset and liability profiles in such a
way as to reduce maturity risk and currency mistmatc their books of accounts.
Although corporations still go through underwritebsokers and dealers to raise debt
finance, competition among these intermediariean@e intense compared to that
between commercial banks, pushing down their ingeliation costs. As a result,

borrowing firms enjoy a lower cost of debt finargin

The bond market belongs to the larger financialvises sector, which in 2003
contributed at least 10% to total GDP. The Kenyadsoment issues bonds majorly to
finance domestic debt borrowing, which is part gfemeral objective of financing public
debt. Kenya'’s public debt stood at Ksh. 709.7 drllat the end of June 2004. Out of the
outstanding public debt, Ksh. 306.2 billion or 48.2vas domestic. The share of
domestic debt in GDP stood at 26.4% in June 2@¥erall, the ratio of total public debt



to GDP was at 61.2% in June 2004. Domestic debtmegerly financed through the sale
of Treasury bonds to commercial banks and the ramikd (61.6%), and through
utilization of the overdraft facility at the CentBank of Kenya.

In addition to them being traded, bonds may alsauged as collateral (through lien
creation) against borrowings before maturity daie,be transferred to others. The
corporate bond market statistics show a positiverdmution to GDP albeit, at a lower
level. As at June 2003 for instance, corporatedbamorth 7.35 billion were outstanding.
Institutional investors who have a tendency to lang hold to maturity dominate the
corporate bonds market.

2.3 Trading system

Bonds trading at the NSE follow a call auction systto determine the bond price. In a
call auction, the orders are accumulated perioljieald are matched at a specific time at
the price, which results in maximum trading volunh@.most cases, this price is the
average price between ask and bid price. Additlgngiven that NSE’s bond market

does not have market makers, it is order driventargdaccording to Madhavan (2001)

reduces efficiency as compared to if it were a gudstven market. The main order type
used at the NSE in trading in bonds is the limdeor In this type of order, the broker is

instructed to buy or sell a security at a spegfice (or better).

The secondary market for Treasury and corporateldonKenya is Trading at the NSE
takes place through licensed stockbrokers who sghtermediaries playing the agent
role. For a transaction to take place in the cdgesasury bonds, a prospective investor
must have a Central Depository System (CDS) accomhich is a central facility at

Central Bank for holding securities by book entriyhwut the necessity of certificates. It
is a requirement of Central Bank that all investbawe a CDS account for them to
purchase Government bonds. New investors are esfjuv complete CDS account
opening cards before making their accounts fullgraponal. No fee is charged to open
this account. Additionally, an investor requiredyoone CDS account, which is to be
used for all investment in Government securitietieW applying to hold or sell bonds,

investors apply on a prescribed application formciwhiequires information on the issue



number, face value, offer payment for every Ksl@f), Hesired rate to maturity (% rate),

duration, name of the prospective investor and @&®unt number.

Bonds in the Kenyan bond market are traded on aragpboard known as the Fixed
Income Securities Board (FISB). Specific ruled tjavern trading in bonds on the board
are followed to ensure an orderly trading procdsthe@ NSE. To start with, bids and
offers of bonds are displayed on the Fixed Incomeu8ties board in the order in which
they are called. Also, bids and offers are firgttched on the basis of best price and

second, on the first come first served basis.

To trade, bids and offers must be equal and fteast 50% of the value on offer, for the
matching to take place. No bidding spreads or fbriransactions are allowed at the
exchange. Also, it is a requirement that board betsat par and that prices be expressed
as a percentage of Kshs. 100 par rounded to fauimaé places. The minimum board lot
is according to the rules defined as the outstandimimum nominal value of the bond.
Additionally, bonds with periodic partial principalepayments are traded at the

subsequent minimum nominal value following the igagrincipal repayments.

In a case where the bonds bear a floating ratatefast, the daily applicable reference
interest is displayed on the Fixed Income SecwriB®ard at the start of the trading
session. All bonds are according to these ruletetracum coupon up to the closure of
books as communicated by the issuer for deternamaif entittements. Lastly, the rules
stipulate that no bond should be traded within 3rkimg days of the principal

redemption.

A major issue of concern that would constrain therations of the Treasury bond market
is the entry requirement. The minimum face valupimed before one invests in bonds is
Kshs. 50,000 and any additional to be invested rbasin multiples of Kshs. 50,000
according to the national debt department of theraeBank of Kenya. Although those
eligible to invest include individuals, corporatedies and non-residents through
authorized agents such as commercial banks, am#ftbstockbrokers and authorized

investment advisers, individual participation ighily constrained.

Aside from trading in the organized exchange, Odirket trading in bonds (also known

as Over-the Counter trading) takes place at the.NBE market has fewer participants



than the organized exchange. It however helpstutistnal investors to do cross border

trading and execute large blocks of trades.
2.3 Regulatory framework

Trading in bonds is governed by specific eligilyilgnd listing rules and regulations set
up by both the Nairobi Stock Exchange (NSE) anddapital Markets Authority (CMA).

In the pre-reform period (before February 2001)EN$ed to have only one listing
market segment with stringent eligibility and Isgi requirements. According to the
market participants, these requirements failedamdy to address the needs of small and
medium-size organizations but also the special si@gdnstitutional investors. In the
post-reform era however, the NSE regulatory franr&viras been changed, bringing with
it a subdivision of the market into four distinctarket segments, each with its own
eligibility and listing requirements. Also, in atidn to defining the various categories of
investors and addressing their needs, the postaneMSE has defined trading lots, a

feature which did not exist before the reforms wrteduced.

To list at the NSE and issue bonds, a corporatamzgtion needs to be registered under
the Companies Act and be limited by shares withimmim share capital of Kshs. 50
million and net assets of Kshs 100 million or argnéee. The bonds to be issued must be
freely transferable to other parties. Additionalat, the time of issuing the bonds, the
issuer must have published on a going concern ,baisdited and unqualified financial
statements, which must comply with International cédunting Standards (IAS).
Furthermore, the issuer should not be in breaclamyf loan covenant in regard to
maximum debt capacity and should have made profiRiof the last three years

preceding the issue.

The organization must also be solvent and haveadrggratid of 4:1 or less. At the date
of its intention to issue bonds, the organizatiaifiieee years’ ratio of funds generated
from operations to total debt should not be lesst40%. The corporate organization

should in addition to disclosing the suitability dfrectors and Management to the

* A gearing ratio shows the extent of indebtediésscorporate organization, the lower the rat® tiore
solvent an organization is.



Exchange, present a clean certificate from thevagieregulatory authority for banking

and insurance companies.

Despite all the efforts that have been made to tbtvading in the bonds market and
protect investors, more effort needs to be putoimattract more investors. Both the
exchange and its controlling authority need to tgyea reform agenda in the regulatory
framework to make the market more competitive westor attraction and boost bond

market activityPolicy issue

The question that comes to mind when it comes @okidanyan bond market is whether
enough is being done to improve the institutiortalicture in the bonds market and
reduce the cost of trading, reduce excess volatditd improve both efficiency and
liquidity through tax incentive provision. Taxatitkeing an added cost to trade may have
been discouraging some potential investors intotwery into investment in bond
markets, given the fact that these same investaysspveral other fees and charges.
However, a reduction in tax charged may drasticatjuce the capacity of Government
to introduce necessary institutional reforms ainadboosting bond market activity.
Therefore, a balance needs to be struck as conpeongsion of tax incentives in the
bond market to ensure that market activity is bessthile at the same time improving

the institutional framework in bond markets in Kany
3 A brief literature review
31 Introduction

The viability of bond markets depends on its leskliquidity, efficiency, volatility and
trading costs. Market rules and market practicagegong the trading process, such as
how trading orders are submitted and what tradwfigrimation must be disclosed, affect
the market microstructure elements. This raises giestion of whether changes in
institutional structure can enhance market perfoicaaby improving the microstructure

elements. We look at the empirical evidence wathard to the microstructure elements.
3.2  Liquidity

Liquidity, the ability to buy or sell both quickignd without substantially moving prices,

is the key to market success. As a market beconwe fquid, it encourages more



trading, which, in turn, attracts more market m#pnts, resulting in a virtuous circle
where markets become more liquid and more efficrer time By reducing the
riskiness of buying and selling bonds, liquidity kea market participation more
attractive, which has a bearing both on prices@nthe ability of the market to process
information efficiently. Ultimately, liquidity candictates the success of a market.
Liquidity goes beyond the physical ability to traged also includes market depth, which
refers to the ability to transact at the currentkefiprice. In a deep market, even large
orders can be transacted at the current priceomtrast, when market depth is lacking,

the larger an order, the more price will have tusicko fill that order.

Linking the institutional structure to liquidity,ome studies have looked at the
implications of trading system on liquidity. Faxample, Madhavan (1993) develops a
theoretical framework that permits one to compafferént trading structures and shows
that there are differences between the equilibrnghavior of continuous and periodic
auctions, and between dealer and quote-drivenrmagstBeriodic auctions provide better
price efficiency in his model, but at the expen$eantinuity and higher information

costs. Amihud and Mendelson (1991) examine thecefié liquidity on fixed income

instruments. Their results show that liquidity has economically and statistically

significant impact on required returns. As liquyditcreases, required return declines.

Domowitz (2001) conducted a study to find out wieetklectronic trading can offer
much more than just the reduction of transactiostcthrough the automation of trade
execution and dissemination of quote informatioesttts showed that electronic trading
systems offers strategic liquidity management. Aaptstudy looked at the relationship
between market transparency and liquidity. Usingpieical studies, Bloomfield and

O’Hara (1999) show that low-transparency dealeesraore likely to provide liquidity

because of the information content of their actionshe market. However, Madhavan
and Porter (2001) case study of Toronto Stock Exgkaindicate that increased
transparency had “detrimental effects” on liquiditysravelle (2001) found that fixed

income markets tend to be characterized by presttehsparency (by requiring quotes

® See Madhavan (1993) and Mendelson (1991)



from dealers) and from stock exchanges by posettaansparency (by immediately

reporting transactions).

Other studies have related liquidity to other eletaef microstructure. For example, it
is shown that illiqudity can itself create tradioast especially because of its interact with
fundamental risk. As a result, the “trading costw/i postulates that illiquid securities
must provide investors with a higher return to cemgate them for their larger
transaction costs, controlling for their fundamémisk Amihud and Mendelson (1986).
Studies testing this hypothesis confirm a signiftceross-sectional relationship between
liquidity (as measured by the tightness of the ds#-spread or trading volume) and asset
returns, controlling for risk including Brennan aBdbrahmanyam (1996) Chordia, Roll
and Subrahmanyam (2000) Datar, Naik and Radclf®98) and Elwaswapu (1997),
Warga (1992), Daves and Ehrhardt (1993), Kamar@4)and Krishnamurthy (2000).

The *“liquidity view” postulates that liquidity idself a source of risk since it changes
unpredictably over time. Since investors care alretirns net of trading costs, the
variability of trading costs affects the tradingstof a security. Acharya and Pedersen
(2004) showed that liquidity risk should be pricedhe extent that it is correlated across
assets with asset fundamentals. Similarly HasbramckSeppi (2004) proposed a model
of liquidity risk where traders have asymmetric Wedge about future liquidity so that
less informed investors try to learn from curreating volume how much liquidity there
may be in the future. They showed that currentidiqy is a predictor of future liquidity

risk and is therefore priced.

More recent literature puts forward the “risk-lidity interaction view” which opines that
both current and future liquidity alter the impact the changes in risk on current prices
and yields. This view does not emphasize on liguidsk but rather on the interaction of
liquidity and fundamental risk. Proponents of tliggument including Pagano et al.
(2005) contend that changes in fundamental ris&caffess the price of bonds that are
currently less liquid but more the prices of botid® are more liquid. Similarly, Vayanos
(2004) argues that fund managers are subject talvaitvals when their performance falls
below the minimum threshold, and are thereforelyike liquidate at times of high

volatility. This increases the liquidity premiumtahes of high volatility.
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3.3  Efficiency

Markets are said to be efficient if they quicklydazorrectly incorporate information into
prices. This is important because many tradersiaable to devote time and resources to
gathering information given the cost this portefatsthem, preferring instead to depend
on the market itself to properly reflect all avala information in prices. For these
uninformed traders, a market that is inefficienaliso unattractive because it means that
trades may be made at unfavorable prices and ¥ thalize that later they may be
discouraged from trading. For that reason, markeds are more efficient will attract

investors and this translates into increased méiduadity.

The importance of efficiency as market microstruetalement was identified by Jack
Treynor's short article on the Only Game in Téwritten under the pseudonym of
Bagehot, 1971). In this article, Treynor explaingldy investors as a whole lose from
trading, and why informed investors win. Accordioghim, the key is to understand the
role of the dealer or market maker, who loses wineting with informed investors, but

aims to more than recoup these losses througmgadih uninformed investors.

Grossman and Stiglitz (198@bserved that in a world with costly information,is
impossible for markets to be informationally effist. They resolved this paradox by
drawing on Treynor’s idea of assuming that the regtso entertains transactions from
uninformed noise traders. This focus on the way iirkets function has grown into an
extensive literature on the microstructure of ficiahmarkets. The Bagehot (1971) article
provided an early insight into the way informati@nincorporated into security prices
through the activities of investors, and how marteticture can have an impact on the

efficiency of the bond market.

The intuitive story presented by Bagehot was foizedl in the price formation model
presented by Kyle (1985). Kyle developed a modetivch multiple orders of variable
size are processed at a single price. His modeltheek types of traders: a single

® Investors' confusion between market gains andrigagains helps explain why they continue tradingre
though it rarely improves their performance. Th&m, some investors reason that if trading based on
random selection is as likely to prove profitabteret, trading based on any information whatevekr wi
result in performance better than neutral. Thetkeye fallacy in their reasoning is the market erakvho
must impose a spread in order to survive.
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informed trader, several competing market makend, aninformed noise traders who
transact randomly. Noise traders camouflage theites of the informed trader, whose
transactions are organized in such a way that higate information is reflected

gradually in market prices. The market makers cdenped therefore break even while

informed transactors achieve a profit at the exp@fsoise traders.

Glosten and Milgrom (1985) showed that the veryspgmity of trading on information

could be sufficient to induce a positive bid-askesgl. Building on earlier work by
Copeland and Galai (1983), Glosten and Milgrom tifiexd the element of the spread
that is attributable to adverse selection. Takegetteer with Demsetz’s (1968) order
processing costs, and Ho and Stoll's (1981) measumeventory control costs, this has
provided a framework to an extent that it is nowedisvidely for analyzing the bid-ask

spread confronted by investors.
34  Volatility

Volatility refers to the frequency and magnitudgpate movements in the market. While
prices are expected to vary over time to refleeingjes in relative and absolute value, the
concern over volatility is that short-term price vements do not correctly reflect
changes in equilibrium value. Furthermore the comée over excess volatility, which
has the potential of destabilizing the market anthe process making it less attractive to
potential investors. Volatility and the other mistmcture elements have a strong
linkage. For instance, if markets are liquid, test®on costs will be lower, especially
bid/ask spreads and, as a result, the observecsegof trading prices will be less

volatile as the natural bouncing of transactiortsvben the bid and ask occurs over time.

The generally accepted view is that asset pricatVity is caused by the arrival of new
information, which results in investors wishing dadjust their portfolios (Clark, 1973).
Epps and Epps (1976), in an attempt to explain tNityaclustering, postulate that
because information arrives at an uneven ratetiliglas also variable. They argue that,
if one could replace clock time with event time, that the time measure is stretched
during periods of high information arrival and isntracted in periods of low arrival

(weekends, nights, lunch-times), volatility would imuch smoother.
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A further observation is that the information aatiorocess impacts additionally on
trading volume, (Karpoff 1987). This is because,the extent that new information
results in investors adjusting their portfolioseytwill need to trade. The consequence is
that volume and volatility will be jointly determed and will be positively correlated
(Tauchen and Pitts, 1983). Volume will also tencthaster (Lamoureux and Lastrapes
1990). In explaining persistence in volatility Gl (1987) uses a fundamental
characteristic of financial asset trades, whicth& they must all at some future date, be
reversed. One cannot consume a share or a bohe W&y that one consumes an apple
or an orange. Positions established today will tneaund at some future date. Shocks to
trading volume today will generate echoes in th&urki On this view, volatility
persistence is the outcome of the unwinding of tpw® resulting from information
arrival at an earlier date.

4 Methodology

4.1 Empirical framework

The purpose of this study was to analyze the mirosire characteristics of the bonds
market. The main elements considered include:idityy efficiency and volatility.
Although literature provides more sophisticated eiedof carrying out the analysis,
because of data constraints the study carried suhple but informative analysis about

the state of the market microstructure in the bandeket in Kenya.
a) Liquidity

To capture liquidity, the study used the tradedugalwhich is what was available) and
number of deals. If all the statistics of the tansling value of bonds were available, the
study would have used the turnover ratio. Simylatlwould have been more preferable
to use the traded volumes rather than values beaHube impact of price changes. The
number of deals shows participation in the markielemthe traded volume/values show
the size of transactions. Thus, we expect thahigleer the number of deals, the higher
the level of participation and the higher the valwaded the larger the size of
transactions. It is possible however; that smahlsl could be associated with higher

traded values so that large transactions fail piuza the participation rate. In this regard
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the study used the average traded value per deahdtyze the average size of each

transaction.
b) Efficiency

The study looked at various aspects that have oajpdns on the efficiency of the
market. The first aspect considered was thinnéfiseomarket measured by the number
of days of traded out of the ideal situation (teicludes weekends and holidays and
includes all the days that the market is openradibg in the week). A thin market is
said to be inefficient because of the informatiegrametry. Second, it is hypothesized
that when information assimilation is not an isfae the market, then the difference
between the closing prices and the highest pricedeq during the day should not be
significantly different. In this study we compatiege closing prices with the highest
guoted prices. Inefficiency is inferred when thgpérsion between the two is high. An
assumption is also made that the closing pricedaptures the information in the course
of trading should be between the high and low duania of the day. It would have been
interesting to capture efficiency by looking at htve market adheres to administrative
directives. For example, there are defined limitthin which the current price should
not exceed. With daily data it would be possildetrace the magnitude of the daily
prices and calculate their dispersions. However,study did not get access to this type
of data.

C) Volatility

The study used the standard deviation and variaficeonds return to capture the
volatility in the market. The standard deviatiomptures the direction of fluctuations
while the variance captures the magnitude. Thatiity is defined as:

Volatility = std,_, {Iog(QQ‘ J}: X, - X

t-1

Where, std is the standard deviation, log is theiraé logarithm,Q represents price,

current yield or any other variable whose volatilg being measuredX; is the monthly

observation an&-bar is the mean value of 12 months. Subsctipl indicates that the

standard deviation is conditional on informatioraiéable at timet-1. The variance is
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defined as the square of the standard deviatiandB return is a sum of the current yield
and capital gain or loss. Thus, the study divided bonds returns into the two
components and analyzed them separately. Thewdsao capture the size of the two
components in the total volatility. Further, thedy captured the dispersion between the

lowest and highest prices to give an indicatiothefprice dispersions.
4.2 Variable definition

Bond return = current yield + capital gain/loss;rn@uat yield = coupon/bond prices;

Capital gain/loss = log (bond prige} log (bond price);. Value = traded value of bonds;
Deal = number of deals struck in the period; APEatio of Value to Deal; Day = the

number of days traded; Day* = the ratio of numbkdays traded to total ideal number
of days; Closing = closing price in the day of trey] High = the highest price quoted in
the day of trading; Low = the lowest price tradedhe day of trading

4.3 Dataand Sample

The study covers the period 2000-2004. This isomsod when comprehensive monthly
data is available as observed from the NSE’s mgriblletins. In total the study uses
1,279 treasury bonds traded value observations,cerporate bonds traded value
observations, 60 bonds deals, 1,266 bond priceldfaB current yield observations for
treasury bonds, and 45 bond price and current yibsdrvations for the corporate bonds.
The variation in sample sizes is as a result ofwag bonds data is entered at NSE; it

keeps changing the style over time and there aiatioms in frequency of trading.

5 Empirical results
51 Summary statistics

Table 6 provides summary statistics for the variousasures of microstructure
characteristics of the bonds market. Corporatedbdmve on average a lower price
(102.33) than the Treasury bonds (104.75). Whegrsmaporate bond prices range
between 99% and 109%, indicating a price dispersfat0%, the Treasury bonds prices
range between 65% and 148.5% indicating a pricpedsson of 84%. The relatively

higher price dispersion in Treasury bonds is ingreaof higher price volatility in this
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market. The distribution of prices does not follawmormal distribution as both types of

bonds, have positive skew coefficients and fas talative to the normal distribution.

The average value of Treasury bonds traded is giyéigher than the corporate bonds
as can be observed from table 6. Theoreticallyawerage, Ksh. 91 million worth of
treasury bonds and Ksh. 55 million worth of corperaonds are turned over per day, an
indication that there is more participation in tineasury bonds market. For both the
corporate and treasury bonds, an average of 73 deate struck per day, with a
minimum of 18 deals and a maximum of 172 deals madeeasury bond capital
gains/losses are also generally more volatile twporate bonds with a maximum and
minimum of 0.40 and —0.429 and 0.066 and -0.08pedsvely. For the current yield,
volatility for corporate bonds fluctuates betweemaximum and minimum of 1.42 and —
1.29, whereas that for Treasury bonds fluctuatésden 2.21 and —1.999, indicating that
the trend has been the same, with total volatilitythe treasury bonds market being

higher.
5.2 Liquidity analysis

The liquidity of the market has been analyzed usiagous measures, with all of them
showing that participation in the corporate bondzkat is much lower relative to the

treasury bonds market.
a) Traded value

Table 7 summarizes the traded values for the pez@@D-2004. There is a general
increasing tendency of traded values over the genith a drop in 2004 for both the

treasury and corporate bonds. There are also leal#terences across maturities for the
various types of bonds. Corporate bonds show nradedl value for the 4-year than any
other active tenor. The 5-year tenor seconds 4-4gzar in market activity, followed by

the 3-year tenor, with the 7-year tenor being tatively least active. Over time, all the
bonds indicate a higher level of trading immediatidley are listed and then a drastic

general decline there after.

In traded value terms, the treasury bonds markgbmsinated by the 2 and 3-year tenors,

indicating a preference for short-term securitigsToeasury bond investors. Another
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indicated pattern is that, when a new treasury liendr is introduced in the market, it is
generally not very popular as measured by the taded value. However, over time, it
is able to pick up as investors gain confidenci.irin the short-run, investors appear to
be substituting one-maturity with another, as amdasing trading in one sees trading in

the other decline.

Considering the monthly levels of trading, Figurantlicates that there is a general
tendency for the value traded to decline in thst fralf of the year. A peak is generally
achieved in the third quarter of the year whileealthing tendency is experienced by the
end of the fourth quarter of the calendar yeas thdicates seasonality effects in bond

market trading.

Comparing the corporate and treasury bonds’ traglatles, results show that
participation in the corporate bonds market istneddy far lower (Figure 2), implying
that Treasury bonds dominate Kenya’'s bonds marRkepossible explanation for this is

the relatively higher prices that treasury bondshfen the bonds market.
b) Trading deals

Table 8 shows that there has been an increasingempof deals in the market, an
indication that participation in the market hasr@ased over time. It also shows that the
average size of deals has increased overtime fibm 2000 to 90 in 2004. Similarly, on
average, turnover values and the average numbeleat struck have increased, an
indication of market deepening. This can be attdtuo the increasing number of bonds

listed in the market and the increasing awarenessg the investors.

Figure 3 summarizes the relationship between thruer value, number of deals struck
and the average turnover value per deal. A notaltdervation is that participation in the
bonds market is accompanied by an increasing $iteeanarket turnover value and vice
versa. There is a general increasing trend in ttanealue, average turnover per deal and
the number of deals as can be observed by theasera a decreasing rate of the curves
representing the trend of the three variables. &liehowever a drop in the turnover
value, the number of deals struck and the averagever value per deal in 2004,

signaling a decline in bond market activity.
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5.3 Market efficiency

Although both the treasury and corporate bondsesttee same floor in the secondary
market, their clearing and settlement systems aodedures are different. For instance,
an investor in the Treasury bond market is requiceldave a Central Depository System
(CDS) account to facilitate the immobilization bsndiven that bonds are held in

electronic accounts. It also facilitates fasted aasier processing of transactions. The
market defines the spreads within which daily mwioceove, which helps in controlling

daily volatility of prices. Conversely, one is nequired to hold a CDS account to trade

in corporate bonds and this lowers the relativeiefficy in trading in corporate bonds.

The first panel of table 9 reports the averageepngeld and return for the corporate

bonds. Generally, the 3-year bond price is highantthe rest of the active bond tenors.
Similarly, the 4-year bond has a generally dectingreld trend that is lower than the 3-

year tenor bond. The converse is true for the 3-gead whose yield has been generally
higher than the 3-year bond. A notable feature the 3-year bond is that it has a
declining yield even as the price declines, impalyihat the coupon rate for this bond has
gone down drastically over time. It therefore metlnad, in real terms, the 3-year bond is

relatively more rewarding to investors.

The second panel of the same table gives the avgnége, yield and return for Treasury
bonds. It can be observed that generally, as ther tef the bond increases, so does its
average price. On the other hand, the yield falsha tenor of the bond increases. This
could be the reason why trading activity is conc@etd on lower tenor bonds.
Additionally, in general, corporate bonds of theneamaturity as Treasury bonds are
more expensive and on average, have a higher yiélid. could explain why there is
lower trading activity in corporate bonds, owingtte lower risk faced in trading in
Treasury bonds.

a) Number of days of trading

The number of days the bond is traded in the masketdicative of the thinness of the
market. Treasury bonds have recorded an increasinter of times of trading relative
to the corporate bonds (Table 10). As a proponibtine total number of days of trading,

it increased from 68% in 2000 to 87% in 2004. Thisans that comparatively, corporate
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bonds thinly trade in the market, an indicationt tha the overall, Treasury bonds are

more efficiently traded than corporate bonds.
b) Information trading

In an efficient market, new information should bedrporated quickly and correctly in
the price of a bond. It therefore follows that,tla¢ close of trading, the close price
should reflect all the information availed to tharket until the last minute of trading
before the market closes. Similarly, in an effitiemarket the dispersion between the
highest price attained and the close price shoeldmall to reflect the fact that most of
the information availed to the market was impoundegbrices just before the market
closed. The dispersion between the highest pri@natl and the close price has been
computed and is summarized in the table 11(a), edsethe lowest price attained and
close price dispersion is reported in table 11(B)gure 4 summarizes the relationship

between the closing price and the high and lowegtic

Results from the tables show that the total avethggersion of the closing price from
the highest price is higher (9.02%), than the dispa of the closing from the lowest
price (6.05%). In efficiency terms, it means thaformation that could lead to an
increase in bond price is relatively more efficigntelayed to the market than
information likely to lead to the eventual reduatio bond price. Also, a high dispersion
between the highest and closing price could beafiigy information trading because,
depending on the nature of the information, asitiiermation is assimilated in the
market, then the price at the end of the trading miay be lower or higher. For the

low/close price dispersion, we find an indicatidnelatively lower information trading.
5.4 Volatility analysis

The bonds return volatility, which captures the itapgain/loss and current yield
volatility have been separately computed to find ke contribution of the two to the

total bonds market volatility.
a) Treasury bonds

Figures 6 and 7 trace the volatility of T/bondspital gain/loss across the various

maturities. The figures show that short tenor tsamalve lower volatility compared to the
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long tenor bonds, in terms of both the directiod amgnitude of volatility. This could
explain why there is preference for the short tdmds relative to long tenor bonds, in

Kenya'’s bonds market, given the minimal risk expesu

Considering the current yield volatility, figuresaBd 9 show that the short tenor bonds
again have lower volatility, which is explained the volatility in prices given that the
coupon rate is almost constant over time. Compahiegwo volatilities, we find that the
current yield fluctuates between 2.21 and —-1.9%@sapared to the capital gain/loss
volatility, which fluctuates between 0.4 and —0.420means therefore that, current yield
volatility contributes a significantly higher propon (83.55%) to the total bonds return

volatility than capital gain/loss volatility (16.45or treasury bonds.

Considering the difference between the highestlangst price, figure 5 and table 12
show that over time the dispersion between thehasincreased. A peak is recorded in
October-2003 and a declining tendency thereaftdowever, the values are generally

higher than they were in 2000.
b) Corporate bonds

The corporate bond market has relatively fewer olad®ns, signaling the fact that
trading it is not as active as the government boadket. The 3-year, 4-year, 5-year and
7-year corporate bond are the only active bonds) thie 3-year trading in all the years
between 2000 and 2004, the 4-year trading betw86t-2003, the 5-year trading in all
the years under review except 2000, and the 74admg in 2004 only. For capital
gain/loss, the short tenor bonds show larger sgikelsoth the rise and fall in bond return
as compared to the longer tenor bond (see Figubesntl 11). These results are
replicated by the variance, which shows higher ritagas of fluctuations for the short-
term bonds. These results are the exact oppdsiteedreasury bonds, which displayed
higher volatility for longer tenor bonds. The higheolatility for shorter tenor bonds
could be as a result of the higher competition with 5-year tenor bonds, which are
issued by three companies as compared to the 3-gedr, which have two companies,

with higher competition leading to lower volatility

For the current yield, Figures 12 and 13 indichie $hort maturities to have relatively

lower volatility than the longer maturities. Comio@r the proportionate contributions of
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the yield and capital gain/loss volatility, we filkdat current yield fluctuates between
1.42 and -1.29, whereas capital gain/loss fluctubttween 0.066 and —0.088. Results
therefore show that, the current yield contribug2s62% of the total proportion of
volatility in this market, whereas, capital gaiséocontributes 5.38% of total volatility in

the corporate bonds market.

In conclusion we observe that generally, currealtdyhas a significantly higher volatility
than capital gain/loss for both types of bonds. iAddally, over time, in the case of
Treasury bonds, volatility has increased, whileoasrtenors, short-term bonds have had
lower volatility than long-term bonds both in thase capital gain/loss and current yield.
For corporate bonds, relatively longer tenor bohdse had lower capital gain/loss
volatility levels than short tenor bonds, whereas yield, short tenor bonds have had
lower volatility than longer tenor bonds. Overadhort tenor bonds have lower total

volatility than long tenor bonds for both corporbtends and government bonds.
6 Conclusion

Bond market microstructure is an important areseséarch, going by the attention that
this area of financial economics has received hibheOur study analyzed the
microstructure elements with the objective of segkio understand how these elements

influence bond price and ultimately, the perforneantthe bond market in Kenya.

On the basis of the analysis of the major micrastme elements, the study found out that
they differ across bond categories. Liquidity wasirfd to be higher in the Treasury
bonds market than in the corporate bonds markétié&fcy was also found to be higher
in the Treasury bonds market as compared to theocate bonds market. However, as
concerns volatility, the reverse was the caseal found to be higher in Treasury bonds

than in the corporate bonds market.

Overall, the performance in the Treasury bonds etaik better than in the corporate
bonds market in terms of the analyzed microstrecalements. Concerted efforts should
therefore be made, to improve operations in th@amate bonds market so that it can

operate optimally even as the government bondsehgets more vibrant.
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7 Policy Recommendations

Given the tumultuous times that Kenya’'s bond mahket been going through, it is only
fair that urgent measures be taken to reverse vitem negative trends so that this
crucial market can take its legitimate positiorspurring the Kenya'’s financial sector to

the course of rapid development. To achieve thisstudy recommends the following.

Greater attention to longer tenor bonds

Although evidence from the analysis done showsghatt tenor bonds far outperformed
long tenor bonds as measured by the microstrueleraents, it is imperative that greater
attention be focused on longer tenor bonds. Weetber recommend that government
intensifies its efforts to diversify its fixed ino@ securities portfolio to longer tenor
bonds, given the relative success in using shadrtdonds in financing its domestic
debt. Corporate organizations should also be eagedr to launch longer tenor bonds

with attractive premiums to improve bond marketraiicy.

More instruments in the Market

Some corporate organizations defend their “buy laoid policy” by arguing that there
are no alternative instruments in the stock mattkat they could invest in, were they to
sell the bonds they hold. Given the limitation etvfavailable instruments to invest in,
this contention is valid. Additional instrumentstire market would therefore spur market
activity and encourage market participants to ckathgir buy and hold behavior. Such
instruments are for instance REPOs and reverse BRERBort selling, securities

borrowing and lending, bond futures and optionsiatetest rate swaps.

Automation

In the era of globalization, it can be naive nompaterize operations in virtually all
information and transaction processing operationa stock market. The NSE is semi-
automated and this has to some degree affectedtietiquidity and efficiency of the
market. It is therefore our suggestion that commitey all operations in the market
should have been done “yesterday”. This will notyommprove the rate at which
information is impounded in bond price but alsoeeasder processing and also reduce
the cost of trading. Trading online should alsddmglitated to improve operations at the
bond market.
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Information Dissemination

Most of the Kenyan populace does not understandpkeations of the stock market, let
alone the bond market. It is the recommendatiothisfstudy that a deliberate campaign
be set in motion to sensitize the public aboutlibeefits of investing generally in the

stock market and specifically in the bond market.

Reduction of the Minimum amount for investment in bonds

Retailing in bonds is an expensive undertaking thabut of reach to most potential
investors. To invest in Treasury bonds for instaoce requires at least Kshs. 50,000 and
this increases in multiples of Kshs. 50,000 for itineestor interested in investing more.
The minimum amount should therefore be reduced rto“adfordable” level if the

objective of improving market performance is tonbet.
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Fig.1 Monthly Liquidity Levels
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Fig. 2 Total Government and Corporate bond liquidity in Kenya (%)
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Average No. of Deals, APD

Fig. 3 Relationship between average number of deal&aPD and Turnover
value across 2000-2005
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Price (%)

Fig. 4 Average Dispersion as Measured By High,Lowna Closing

Price Across 2000-2004
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Prices

Fig.5 The relationship between the high and low pdes and the dispersion
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5 Fig. 6 Volatility for Govt. Bond Returns by Matyriind Across the Yea2900 — 2004.
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Fig. 7 Magnitude of volatility for Govt. Bond Rehs by Maturity for the Years 20@004.
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ngg. 8 Volatility for Govt. Bond Yield Returns byd#irity and Across the Years 2000-2004
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. Fig. 9 Magnitude of Volatility of GovtoBd Yield by Maturity for the Years 2000-2004
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Fig. 10 Direction of volatility for Corporateond Capital gain /loss by Tenor for Years z-2004
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Fig. 11 Magnitude of corporate gain /loss volatility Tenor for the years 20-200<
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Fig. 12 Direction of Volatility for Corporate bondeld by Tenor for the Years 2000-2004
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Fig. 13 Magnitude of Volatility for Corporate boiYdgeld by Tenor for 2000-2004
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Table 1. The value (in Kshs. billions) of the Keny@ond market (1996-2003)

Year 1996 1997 1998 1999 2000 2001 2002 2003
Government | 0.0 10.6 37.8 28.4 341 80.3 130.5 4178.
Corporate 0.82 0.54 0.27 1.05 1.1 6.8 8.55 7.65
Total 0.82 11.14 | 38.07 2945 | 352 |87.1 139.05 | 186.05

Source: Nairobi Stock Exchange files.
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Table 2. The composition of Treasury bonds in Kenyatal domestic debt (June 2000-June 2004).

June 2000 June 2001 June 2002 June 2003 June 200
Shs. % Shs. % Shs. % Shs. % Shs. %
bn bn bn bn bn

A. Government securities | 190.9| 92.6 | 199.3| 94.1 | 226.8| 96.1 | 278.2| 96.2 | 289.5 | 94.5
Of which, Treasury Bills*| 114.1| 55.4 | 116.4| 55.0 | 82.1 | 34.8 | 78.7 36.5 | 629 | 326

Treasury bonds 369 |179 |445 | 210 | 1063|450 | 161.5| 55.8 | 188.6 | 61.6

Government stock 3.0 1.5 1.5 0.7 1.5 06 |11 04 |11 0.4

Non-interest bearing deht36.9 | 17.9 | 36.9 | 17.4 | 36.9 | 15.6 | 36.9 35 [369 |24
B. Others** 152 | 7.4 125 | 5.9 9.2 3.9 11.1 3.8 16.7 5.5

Total Domestic Debt (A+B) | 206.1| 100.0| 211.8| 100.0| 236.0| 100.0| 289.3| 100.0 | 306.2 | 100.0

Source: CBK monthly economic reviews, relevant rhent
*Excluding Treasury bill REPOs; *Others include;endrafts, items in transit, commercial banks adearand tax
reserve certificates.
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Table 3. Outstanding stock of Treasury bonds bgémih Kshs. Billions.

June 2000 June 2001 June 2002 June 2003 June 2004
Shs.bn % |Shs.bn % |[Shs.bn % |Shs.bn % |[Shs.bn %
Banking institutions 9.1 247 | 125 | 281 | 458 | 43.1 | 745 | 46.1 | 84.4 | 447
Of which, Central bank| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Commercial banks | 9.1 247 | 125 | 28.1 | 458 | 43.1 | 745 | 46.1 | 84.4 | 447
NBFIs 0.5 1.4 0.6 1.3 11 1.0 2.1 1.3 2.1 11
Insurance companies | 0.0 0.0 9.9 222 | 156 | 147 | 215 | 133 | 26.1 | 138
Parastatals 2.4 6.5 25 5.6 4.4 4.1 7.3 4.5 16.6 8.8
Building Societies 0.0 0.0 0.1 0.2 1.6 15 2.1 1.3 2.7 1.4
Others 254 | 688 | 189 | 425 | 379 | 35.6 54 334 | 56.8 | 30.1
36.9 | 100.0| 44.5 | 100.0 | 106.4| 100.0| 161.5| 100.0 | 188.62| 100.0

Source: CBK monthly economic reviews, relevant rhent
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Table 4. Outstanding stock of corporate bonds by Hder in (%)

Corporate bondholding as at Dec 31, 2001 in (%)

Issuer Banks Ins. Com. F/ man. Inv. Co Individuals
Shelter Afrique 23.10 15.90 0.00 61.00 0.00
*E.A.D.B 59.60 14.70 0.00 25.20 0.50
*E.A.D.B 19.10 26.40 8.60 44.10 1.80
Safaricom 58.00 4.00 31.00 3.50 0.50
Corporate bondholding as at Dec 31, 2002 in (%)
Issuer Banks Ins. Com. F/ man. Inv. Co. Individuals
Shelter Afrique 19.14 10.86 0.00 70.00 0.00
*E.A.D.B 46.40 6.05 5.00 40.25 2.30
*E.A.D.B 41.17 25.33 0.00 31.58 1.92
Safaricom 43.85 2.80 27.35 25.60 0.40
Corporate bondholding as at Dec 31, 2003 in (%)
Issuer Banks Ins. Com. F/ man. Inv. Com. Individuals
Shelter Afrique 16.50 9.00 74.50 0.00 0.00
E.A.D.B 21.50 11.05 42.95 24.50 0.00
MRM 36.42 3.00 59.95 0.63 0.00
Safaricom 45.48 2.78 51.13 0.25 0.37
Corporate bondholding as at Dec 31, 2004 in (%)
Issuer Banks Ins. Com. F/ man. Inv. Com. Individuals
*E.A.D.B 46.00 11.05 42.95 0.00 0.00
MRM 36.42 3.00 59.95 0.63 0.00
Safaricom 45.48 2.78 50.88 0.50 0.38
*E.A.D.B 36.25 17.50 46.25 0.00 0.00
Source: CMA annual reports and files
* |ssued in two tranches, Ins. Com. — Insurance caiepa F/man — Fund managers, Inv. Com -

Investment companies.
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Table 5. The value of Bonds, T/bills and Commercigbaper as a % of GDP.

Treasury bonds

Face Value Amount Raised |Subscription
Year (Kshs mn.) (Kshs mn.) Level (%) | GDP (Kshs mn.)] Amount Raised as a % of GDH
1997 15,000 15,000 100.00 623,235 2.40
1998 29,000 28,519 98.34 694,028 4.10
1999 29,415 24,716 84.02 743,478 3.32
2000 47,886 28,583 59.69 799,244 3.58
2001 78,866 69,795 88.50 878,730 7.94
2002 85,285 94,098 110.33 962,866 9.77
2003 95,928 94,535 98.55 1,091,640 8.66
2004 80,500 66,091 90.41 | 1223226 5.40
Total 461,882 421,341 91.22 5,793,221 7.27
Treasury bills
Face Value Amount Raised | Subscription
Year (Kshs mn.) (Kshs mn.) Level (%) | GDP (Kshs mn.)| Amount Raised as a % of GDH
1997 414,000 357,700 86 623,235 57.59
1998 351,000 382,216 108.89 694,028 55.07
1999 396,700 370,892 106.96 743,478 49.89
2000 415,800 372,160 89.5 799,244 46.56
2001 432,500 386,332 89.32 878,730 43.96
2002 298,000 367,466 123.31 962,866 38.16
2003 246,600 382,181 154.98| 1,091,640 35.00
2004 223,500 258,255 115.55| 1,223,226* 21.11
Total 2,778,100 2,877,202 - 5,793,221 -
Corporate bonds
Issuer Date of Date of Amount Raised |Subscription Amount Raised
Approval | Maturity (Kshs mn.) Level (%) | GDP |as a % of GDP
E.A.D.B Nov-96 Nov-99 800 100 528,739 0.15
E.A.D.B Nov-99 Nov-02 1,200 100 743,478 0.16
Nov-00 Nov-03 150 137.33 799,244 0.018
*Shelter Afrique Jul-01 Jul-04 200 76.50 878,730 0.022
Jun -04 Jul-06 1,500 - 1,223,22¢ 0.12
E.A.D.B Mar-01 Apr-06 2,000 100 878,730 0.22
*MRM Sep-02 Sep-06 1,000 112 962,866 0.10
*Safaricom May-01 Sep-05 4,000 100 878,730 0.45
Total approved - - 10,850 - - -
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Commercial paper

Year No of issues Face Value GDP (Ksh. mn). As a % of GDP
(Kshs. mn)

1997 1 500 623,235 0.08
1998 1 100 694,028 0.01
1999 14 8,650 743,478 1.16
2000 3 400 799,244 0.05
2001 2 700 878,730 0.07
2002 1 1,000 962,866 0.10
2003 1 200 1,091,640 0.018
2004 2 300 1,223,226** 0.024
Total 25 11,850 5,793,221 -

Source: T/bond, C/bond, Commercial paper figuremfCMA reports and files; T/bill figures from CBK
periodical reviews, GDP values are in nominal fegjr * means issued in two tranches, ** means
provisional.

Source: CMA annual reports and files
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Table 6. Summary Statistics of Observations influecing Liquidity

Mean Median Max Min Std. Dev. | Skew Kurtosis | J-B Prob.
Pricesand yields
Corporate Bonds
Bond Price 102.33 101.74 109.2 99.08 2.2 0.88 3.66 5.07 0.08
Capital gain/loss -0.0022 7.66E-05  0.0589 -0.088 03D. | -0.804 4.22 5.76 0.0(
Current yield 10.61 10.66 19.59 2.97 2.6% 0.48 6.62 19.91 0.00
Treasury Bonds
Bond Price 104.75 102.3 148.5 65 9.13 1.60 7.15 51| 0.00
Capital gain/loss | -0.0004 0.0002 0.4 -0.43 0.09 -0.14 6.5 644.81 0.00
Current yield 11.09 11.78 19 1.47 2.94 -1.1p 4.39 20.85 | 0.00
Liquidity measures
C/bonds turnover 55.52 21 381| 0.000077 | 86.1 2.28 7.67 80.23 0.0(
T/ bonds turnover 91.65 10.98 1,800 0.005 17D 3.36 19.38 16,686| 0.00
Deals* 73.00 71.00 172.0( 18.0( 36.72 0.3p 2.44 11.6 0.37
Value per deal* 26.38 30.15 55.6( 0.01 15.05 0.01 .142 1.84 0.40
Capital gain/loss volatility
Corporate bonds
Standard deviation 5.88E-11| 0.003 0.066 -0.088 0.031] -0.71 4.30 5.28 0.073
Variance 0.0009| 0.0002 0.007B 0.00 0.0017 233 579 61.65 0.00
Treasury bonds
Standard deviation -7-99E-05| 0.0004 0.4 -0.429 0.095 -0.12 6.49 643.24  0J00
Variance 0.009 0.0093 0.184F  5.28E-10 0.021 375 1 2 19,893.9| 0.00
Current yield volatility
Corporate bonds
Std deviation 2.44E-11| 0.00498| 1.421 -1.29 0.479 0.312 6.29 19.17 0/00
Variance 0.225 0.009 2.02 0.00 0.57 2.26 6.65 &7/5 0.00
Treasury bonds
Std deviation 1.93E-05| 0.003 2.213 -1.999 0.442 0.57¢ 9.91 2210.5 0J00
Variance 0.195 0.0056 4.524 6.30E-0B 0.583 4.68 .1127 | 30,170 0.00

Note: The bonds’ traded value is in terms of Milkoof Kenya Shillings, *Total number of deals skand average
value per deal is for both Corporate and Treasondb combined.

45



Table 7. Total bond traded values (Kshs. Millionspcross maturities

2000 2001 2002 2003 2004 Total for the period
Corporate bonds in Kshs Millions
3-year 173.37 71.00 30.25 33.2 0.50 308.32
4-year 708.30 770.90 5.5 1,484.7
5-year 20.00 612.20 65.2 291 700.31
7-year 11.00 11.00
Treasury bonds in Kshs Millions
1-year 1,900 5,400 6,780 1,160 400 15,640
1.5year 0.2 848 5.2 853.4
2-year 2,300 4,130 7,050 13,410 6,870 29,630
3year 1,030 3,080 7,450 12,880 6,140 30,570
Ayear 1,470 2,740 4,960 9,170
5year 3 477 3,820 6,320 10,620
6-year 800 158 3,670 2,260 6,888
7-year 1,070 2,530 3,600
8-year 2,170 1,500 3,670
9year 670 1,500 2,170
10-year 1,200 1,200

Source: CBK and CMA bond market reviews
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Table 8. Average Value Per Deal of Bonds in Kenyia Kshs. Millions (2000-2004)

Month 2000 2001 2002 2003

Value | Deals| APD | Value| Dealsy APD | Value| Deals| APD | Value Deals | APD | Value| Deals| APD
January 770 85 9.06 140 27 5.52 3,710 112| 33.1 | 3,800 98 38.8 | 4,580 97 | 47.2
February 130 62 2.09 150 28 0.54 1,920 48 | 39.9 | 3,180 93 34.2 | 4,990 99 | 50.4
March 610 33 185 180 28 6.46 2,110 41 | 51.6 | 2,830 76 37.2 3,620 112 32.3
April 160 22 7.27 1,240 84 | 1438 2,740 57 | 48.1| 2,720 91 29.9 2,140 95 | 225
May 110 38 2.89 210 18 12 1,560 52 | 30.1 | 2,150 71 30.2 3,180 97 | 32.7
June 370 21 17.62 130 28 | 4.96 3,040 60 | 50.6 | 2,720 111 24.5 5,340 172| 31
July 750 83 9.04 1,100 60 | 18.4 | 3,500 63 | 55.6 | 2,420 111 21.8 2,400 68 | 35.2
August 1,350 93 145 | 4,480 136| 32.9 3,530/ 116| 30.5| 5,320 149 35.7 840 82 | 10.3
September 620 39 16 1,980 63 314 | 4,100 123| 33.3| 3,550 88 40.3 1,440 102| 141
October 550 30 15.9 1,710 54 | 31.6 2,630 100| 26.3 | 6,540 128 51.1 2,250 41| 29
November 170 35 4.86 2,160 71| 305 | 4,080 130| 31.3| 3,030 76 39.9 2,110 72| 55
December 270 25 10.08 700 20 35 1,300 51 | 256.5| 3,680 120 31.7 1,210 39 | 0.01
Average 488 47 10.65 | 1,181 51| 18.67 | 2,851 79 | 37.99| 3,495 101 34.60 | 2,842 90 | 29.97
Total 5860 | 566 | 10.35 | 14,180 617 23 34,220] 953 | 36 |41,940{ 1,212 85 34,100| 1,076| 32

Value — Refers to the Bond turnover value in milmf Kenya Shillings; APD — Average value Per Deahillions of
Kenya Shillings.

Source: Computed from NSE monthly bulletins anctiStoarket files.
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Table 9. Average Price, Current Yield and Return ér Government and Corporate bonds.

2000 2001 2002 2003 2004
Tenor| P00 YO0 | ROO| PO1 Y01 RO1 P02 | YO2 | RO2 | PO3 | YO3 | RO3 P04 | Y04 | R0O4
% % % % % % % % % % % % % % %
Corporate Bonds
3 | 103.7| 12.90| .0058 104.9 115 | -0.013 101.2 11.85.0424|102.04 5.6 | 0.0178| 103.37| 2.2§
4 100.8 | 12.12] -.0223 102.659.27 | -.0024{100.26 2.22
5 100.4 | 12.92| 0.025 100.659.18 | -.0029[100.57 5.8 | -.00067 100.30(8.76 | 2.03E-03
7 100.64| 7.50 0.007
Treasury bonds

1 |[101.3] 12.0 | -.0005100.6 12.7 102.4 10.9 0.000701.6| 11.3| 0.0001 98.5 3.8| 0.0041
15 102.0 11.3 102.9 14.p 105.03.8
2 |101.3] 12.1 | -.00021083.2 13.0 | 0.0006 103.3 11)3 -.000B04.0| 11.6|-.00023p 101.5| 8.2| 0.0001
3 |[101.3| 115 | -.0001 99.3 13.2 | 0.0006 102.1 109 0.000m05.7| 10.0| -0.000Q 101.7 | 10.0 -.0001
4 102.5] 11.1] 0.0033106.5| 10.7| -0.0009 105.2 | 13.9 -.0030
5 100.3] 11.4 -0201111.9]11.4| 0.0052 109.6 | 11.2 0.0011
6 101.9 11.8 102.0 106 -.000316.6| 11.4| -0.0030Q 108.7 | 10.2 -.0072
7 115.0 12.0| -0.0099 103.5 | 10.19 -.0152
8 118.4 10.9| -0.0041 108.9 | 8.7| 0.0036
9 123.4 10.3| -0.0287 110.6 | 10.9
10 115.9 10.4| -0.0127

Note: In a case of a mean price and average yegdrting with no corresponding return, it meansehe
was only one observation for that tenor and retauld therefore not be calculated.
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Table 10. Number of Days of Trading for Kenya’'s Coporate and Government Bonds (2000-2004)

2000 2001 2002 2003 2004

Days Ideal | Days Ideal | Days Ideal | Days Ideal | Days Ideal

Traded Total | Traded Total | Traded Total | Traded Total | Traded Total

TB | CB T.B.| CB TB| CB TB| CB TB| CB
January 18 2 21 10 0 23 18 3 22 2( 1 21 19 L 2}
February 13 1 21 11 0 20 18 3 20 19 2 20 18 D 2
March 14 0 23 8 0 22 15 1 20 19 0 2( 21 D 23
April 13 0 18 12 0 19 19 3 21 2( 1 21 19 D 2
May 16 0 22 9 3 19 17 1 23 20 1 2] 2 D 2]
June 15 1 18 9 0 21 17 1 20 19 0 2] 19 D 23
July 15 1 21 15 0 22 16 4 23 19 q 23 21 L 2}
August 19 0 23 16 0 23 17 2 22 2( 1 21 20 L 2}
September | 11 0 21 14 1 20 21 3 21 2( q 22 21 L 2}
October 10 1 20 15 5 22 20 2 22 21 q 22 15 D 2
November | 16 0 20 21 5 22 19 3 21 18 q 19 19 D 2
December 7 1 17 7 2 18 13 1 18 19 1 20 1 | 23
Total 167 7 245 | 147 | 16 251 | 210 | 25 253 | 234 6 251 225 5 259
Day2 (%) | 68.2| 2.0 58.6 | 6.4 83.0| 9.9 93.2| 24 869 | 1.2
% of Total | 96 4 90 10 89 11 97 3 98 2

C.B — Corporate bonds; T.B — Treasury bonds
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Table 11(a). The average Close/High price dispersidor 2000-2004

2000 2001 2002 2003 2004

High Close | DSP | High Close | DSP | High Close | DSP | High Close | DSP | High Close | DSP

% % % % % % % % % % % % % % %
Jan 104.23| 103.62 0.61 100.77| 100.7¢ 0.01 | 100.97| 100.54 0.43 | 104.55| 104.1¢ 0.39 | 110.66| 109.03 1.63
Feb 109.33| 97.09 | 12.24| 101.00; 100.73 0.27 | 102.96| 100.9¢0 2.06 | 104.48| 104.39 0.16 | 108.45| 106.44 2.01
Mar 102.51| 98.26 | 4.25 102.34| 100.63 1.71 | 102.84| 101.01 1.83 | 101.86| 101.11 0.75 | 108.66| 105.69 2.99
Apr 101.91| 101.9 | 0.01 100.85| 100.44 0.41 | 103.13] 101.03 2.1 109.15| 107.27 1.88 | 112.21] 109.31 2.9
May 103.74| 1025 | 1.24 100.67| 99.99( 0.68 | 100.67| 99.99| 0.68 | 107.57| 105.83 1.74 | 103.39| 101.3| 2.09
Jun 103.65| 102.72 0.93 99.77 99.88 | -0.1 | 104.5 101.49 3.01 | 109.05| 107.34 1.67 | 111.9 109.79 2.11
Jul 99.57 98.6 0.97 99.74 99.71| 0.03 | 103.74| 101.58 2.19 | 124.09| 121.47% 2.62 | 108.07| 105.8] 2.26
Aug 99.76 99.21 | 0.55 100.95| 99.77( 1.18 | 103.9 101.83 2.07 | 115.36] 113.3§ 2.01 | 108.39| 107.24 1.11
Sep 100.95| 101.29 -0.34 | 100.25| 99.72| 0.53 | 104.05| 102.1%1 1.88 | 119.3 112.97 6.33 | 108.76| 106.4% 2.29
Oct 101.85| 100.39 1.46 101.51| 99.98| 1.53 | 103.08 101.89 1.19 | 116.8 112.1| 4.7 104.5 98.28 | 6.22
Nov 101.96| 99.07 | 2.89 102.68| 100.64 2.06 | 103.2 102.19 1.01 | 111.3 109.13 2.17 | 101.99| 100.2| 1.79
Dec 99.83 100.91| -1.08 | 102.33] 100.8] 1.52 | 103.32| 102.3] 1.01 | 110.07| 107.89 2.18 | 102.88| 101.69 1.21
Mean 1.98 0.82 1.62 2.22 2.38

DSP — The Highest price-Closing price dispersion
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Table 11(b). The average Close/Low price dispersidor 2000-2004

2000 2001 2002 2003 2004

Close | Low DSP | Close | Low DSP Close | Low DSP Close | Low DSP | Close | Low DSP

% % % % % % % % % % % % % % %
Jan 103.62| 102.12] 1.5 100.76| 99.45| 131 100.54| 99.73] 0.81 104.16| 102.54 1.62 | 109.03] 106.7§4 2.25
Feb 97.09 | 100.69| -3.6 100.73| 97.41| 3.32 100.90| 102.4] -1.51 104.32| 101.74 2.58 | 106.44| 104.8q 1.58
Mar 98.26 | 101.85] -3.59 | 100.63| 101.64 -0.99 101.01] 102.47 -1.46 101.11] 99.62] 1.49 | 105.67| 101.87 3.8
Apr 101.9 | 100.66] 1.24 | 100.44| 99.42| 1.02 101.03] 101.59 -0.49 107.27| 104.99 2.3 109.31| 106.6§ 2.66
May 102.5 | 101.97| 0.53 99.99 | 100.24 -0.23 99.99| 101.99 -1.98 105.83] 104.29 154 101.3| 100.01 1.29
Jun 102.72| 102.84 -0.12 | 99.88 99.42| 0.46 101.49| 103.13 -1.64 107.38] 104.471 2.91 | 109.79] 111.73 -1.94
Jul 98.6 98.00| 0.6 99.71 98.79] 0.92 101.55| 101.84 -0.27 121.47| 106.73 14.74| 105.81] 105.8] O
Aug 99.21 97.03| 2.18 99.77 99.58| 0.19 101.83| 102.30 -0.47 113.35| 107.9q 5.39 | 107.28] 105.45 1.83
Sep 101.29| 98.89| 24 99.72 99.36] 0.36 102.37| 102.17 0.20 112.97| 109.93 3.04 | 106.47| 105.11 1.36
Oct 100.39| 92.49]| 7.9 99.98 | 100.49 -0.51 101.89| 101.74 0.15 112.1| 107.3¢ 4.8 98.28 | 102.11 -3.83
Nov 99.07 99.07 0 100.62| 102.08 -1.46 102.19| 9447 7.72 109.13] 107.44 1.69 100.2 97.77] 2.43
Dec 100.91| 99.40| 1.51 | 100.81] 102.09 -1.26 102.31] 100.7§4 1.53 107.89] 105.30 2.59 | 101.67| 101.29 0.45
Mean 0.87 0.26 0.21 3.72 0.99
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Table 12. The average High/Low price dispersion fofreasury bonds 2000-2004

2000 2001 2002 2003 2004

High Low DSP | High Low DSP | High Low DSP | High Low DSP | High Low DSP

% % % % % % % % % % % % % % %
Jan 104.23| 102.12) 2.11 | 100.77| 99.45| 1.32 | 100.97| 99.73| 1.24 | 104.55| 102.54 2.01 110.66| 106.74 3.88
Feb 109.33| 100.69 8.64 | 101 97.41 | 3.59 | 102.96] 102.4] 0.55 | 104.48| 101.74 2.74 108.45| 104.84 3.59
Mar 102.51| 101.85 0.66 | 102.34| 101.64 0.72 | 102.84| 102.4%1 0.37 | 101.86| 99.62| 2.24 108.66| 101.8% 6.79
Apr 101.91| 100.66] 1.25 | 100.85| 99.42| 1.43 | 103.13] 101.54 1.61 | 109.15| 104.9% 4.18 112.21| 106.69 5.56
May 103.74| 101.97| 1.77 | 100.67| 100.24 0.45 | 100.67| 101.99 -1.3 | 107.57| 104.29 3.28 103.39| 100.01 3.38
Jun 103.65| 102.84 0.81 | 99.77 99.42| 0.35 | 1045 103.13 1.37 | 109.05| 104.4% 4.58 1119 111.73 0.17
Jul 99.57 98.00 | 1.57 | 99.74 98.79| 0.95 | 103.74| 101.84 1.92 | 124.09| 106.73 17.36| 108.07| 105.8] 2.26
Aug 99.76 97.03 | 2.73 | 100.95| 99.58| 1.37 | 103.9 102.3¢ 1.6 115.36| 107.9q9 7.4 108.39| 105.45 2.94
Sep 100.95| 98.89 | 2.06 | 100.25| 99.36| 0.89 | 104.05| 102.31 1.68 | 119.3 109.93 9.37 108.76| 105.11 3.65
Oct 101.85| 92.49 | 9.36 | 101.51| 100.49 1.02 | 103.08| 101.74 1.34 | 116.8 107.3¢ 9.5 104.5 102.11 2.39
Nov 101.96| 99.07 | 2.89 | 102.68| 102.0§4 0.6 103.2 94.47| 8.73 | 111.3 107.44 3.86 101.99| 97.77| 4.22
Dec 99.83 99.40 | 0.43 | 102.33| 102.09 0.26 | 103.32] 100.7§ 2.54 | 110.07| 105.3¢ 4.77 102.88| 101.29 1.66
Mean 2.85 1.08 1.80 5.94 3.37

52




