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ABSTRACT 

Exchanges automation world oYer , re i kd with changes in various market 

characteristics. These market the market returns, volume, 

volatility, liquidity, bid a k sp . l ,tllll n. l thltS . 'I h 'sc characteristics of stock trading 

arc linked to ·xp ·ct ·d r H 1 tum n c mmon sto k and hence important to an investor. 

'J radin ' f lin mri tl 

c nc.htctl·d b 

wh mctt1 · 

nya tartcd in the 1920's as a sideline business 

u ti nccr , e tate agents and lawyers, all of European origin, 

nc 0\ er a cup of tea. The trading system that was employed then 

wu, manual. fi t a call oYer system and then the open out cry system and in 2004 the 

D was launched. followed by ATS in 2005. The call over and open out cry systems of 

trading have great limitations in terms of the traded volumes they can handle and the 

speed at which trade can be executed and hence the need for automation. 

The objecti e of the study" as to identify the behavior of volume, volatility and liquidity 

under three trading systems namely, manual trading, partial trading ( DS) and full 

automation (ATS) at SE with a v·ew to determine\ hether automation has affected the 

three market characteristics. 

The finding of th study revealed that automation at J IS a ciat d ' ith incrc cd 

volume of tradin increas d olatility of quoted tock cd liquidit •. 

vo1um of tr d and rc n t d •h n ull utom·tt d c mp d to 

m nu 1 or p rti 1 ut ugh th r tn 

li ui ity n int th liquidit 'd clin on intr 
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1.0 CHAPTER ONE: I TROD CTION 

1.1 Background 

Securities markets exist in ord r t rin ' tt 1dh r bu ~.:rs and sellers of securities in order to 

facilitate trading. Sharp , (2004) distinguish securities market in a 

number of ways . '1 h · mu 'l ' ithl t u primury market or secondary market depending 

on whet he' th · · ' til iti If r d for ·ale by the issuer. ecurities market can also 

c. ptr · m l111 • 

or 1 1'1: ' \( ·r th \11 

1 I n rkc . M ncy markets typically involve financial assets that 

\\h c a capital markets involve financial securities with life span 

ccuriti · mur}..et · an al o be call or continuous market. Madhavan, (1992) define a call 

market. · a market ' here trading takes place at specified time intervals wherea · c ntinuou 

market trading take place continuously. In a continuous market an investor' · order is 

e. ecut d immediately upon submission. A continuous trading is characterized by a sequence 

of bilateral tran actions at different prices. In a periodic system, howe er, in c t rs' rder · 

are accumulated for simultaneous execution at a pre-determined time. '1 he p ri di s ·tern, 

commonl) referred to as a call auction or batch market i charact rizcd by a ct r 

multilateral tran a tions at one price. 

to k c.· h ng p rform numcrou nti I fun ti n . '(he m lud brin 1 in ' t gcth r 

bu; r and th t th r f ir pi ' b t\\ ~.:n th pit) r 

ill b tr d mon nd 



A trading mechanism is defined by the di tin tiv t of rules that govern the trading process. 

The rules dictate when and how order an b ubmit1 d, who may sec or handle the orders, 

how orders are processed and h w pri n.; . ct. Th rules of trading affect the profitability 

of various trading strateg1 

costs (V cnkataraman, 2001 ). J '' 

have a significant ·II · t m lh · J ri 

lll'l I trad rs' b h'lViour, price formation, and trading 

• I h. l 1l and Mill r (1994), observe that trading systems 

1.2 Fvt,lutwn ,,r ' 
Tmdin• of linm ·i tl uritic in Kenya first started in the 1920's as a sideline busines 

con lu ·t · i t) a·· unt nt . auctioneers. estate agents and lawyers, all of European origin, 

wh m ·t to . change pri e over a cup of tea. In 1954, after the London stock exchange 

as an overseas stock exchange, theN E was constituted 

a a ' luntar as ciation of stockbrokers registered under the societies Act; trading moved 

the "Call 'er .. s~ stem. where bids and offers were exchanged over the telephone Mbaru 

_006). 

In 1991, the e. ·change " as regis red under companies Act and adopted th m rc open and 

tran parent floor based "Open Cry' system whereby stockbroker h uted out their bid· and 

offer· on an op n trading floor Mbaru, 2006 . 

Planning for . · utomation tart d in 1995 '·h n th govcmm nt p ned the market t 

tor ign inv t r . ·1 h m rk t tum v r 

tt in d th t ind\; · in the: hi t ry 

manu It 

g n ri ing ruth r fa tcr in th~.: 

·ch, n . I h t '· "h n th 

me ;c. r and it 

the 

h I 

Ull 

. 
m 



Akapa, (1999) defines CDS is an electroni trru1 fer of securities, with settlement and 

registration linked for immobilized uriti . Th immobilized securities are those shares 

whose owners have surrender d th ir to the entral cu todian and become a 

registered depositor, a in th 

withdraw immobiliz d uriti 

r: nk:'. n c rc )istcrcd at the CDS, the right to 

li lll,\ d 

The c<.:ntrul d •p > it 11 • 

now )( ·n I · ·tr ·mi h 

ur d from Millennium Information Technologies Limited 

mmi i ned as ready for use on 10111 November 2004. The 

t r who hold or intend to hold shares listed on the N can 

ace unts through their stockbrokers or their custodian bank , and 

' ill h~n · ·f rth trade through those accounts rather than in paper certificate form, as was 

preYl u ·ly th n rm C ! 2005). 

The e nd phase hm: · the automation of execution of trades, the process that occurs before 

ettlement. Thi was achie ed by implementation of AT which is designed to electronically 

match buy and ell orders in a transparent process that involves member firms f the N b 

placing bid and ask prices in a centrally accessible electronic rd r b ok. AT w · 

implemented in Octob r 2006 which was folio' ed b in tallati n of Wide Area ct' ork 

(W .. · . to fa ilitate trading from E m mb r · fi e . 1 hi ha al o fa ilitatcd member 

to tabli h bran he a ro s th entir country to tt r rv 

_o 



ATS implementation is expected to improve trading by ensunng more trading hours. 

Mwebesa, (2006) observes that with T , th tr ding hours have been increased from two to 

three hours in a day, removed th bl l 11 lcs b::~ rd nnd incorporated the functionality for 

the trading of rights in th . m m. nn~r as quiti~s. The ATS also allow electronic 

monitoring of trade dutin JrOu.:Ss as the system has an in built market 

surveillance capabdit . l h · 1 m .11 o p rmits almost real time transfer of trading 

infonw1tio11 r ·lttin • I> in m<.:nt and price and volume movements of traded stocks. 

<.:ron! ttl • \ll K m · · 1 1 nc automated trading system will significantly cut the 

h rc sale by automatically matching the sell and buy orders, 

unlike in lh · 1 1 ·t "h n hi ' done by marking on a chalk board. 

The r i · de ·igned to match buy and sell orders placed by broker firms. Bid and a k price 

are entered into a central electronic order book. During trading hours, orders are matched 

according t fi . ·ed rules and execution prices are set (NSE, 2006). The N · , which i · the 

large t market in East and Central Africa, has seen its market capitaliL.ation s ar ver 550 

percent to appro. imatel Kshs 727.56 billion on Friday 13 ct ber 2006 from Ksh · 112.05 

billion in Decemb r 2002. In the same period, the 20-share index ha incr a cd b over 

260 p r ent to 4.906.49 points (Mbaru, 2006). Kang'aru (2006) ob erv that the F 20 

hare index. the market indicator of share price m em nt , ' hich tand · at 4 0 level i · 

e. ·p t d to pa the 5.000 mark due to increa ed tivit nnd additi nal li ting. 

1. Pr tat m nt 

ut n di cr nt 

ui it • o1 

m id- rn 

Ul Ill 

in 



Sioud and Hmaied (2000), observed that following automation of Tunisian stock exchange 

(TSE), there was a significant abnormal retum for 11 curities, an increase in the volume 

after transfer of stocks to the ne\ . tern, n si nil! ant impact was detected on volatility 

and that the new trading m hani m ~ n t n.du pri ing error and thus does not improve 

market efficiency. 

As obsl't vt:d Hllw ·. "hil 

liquidit ', th · · h 1' • u• ' 

t ' tudi • have agreed on observed results on volume and 

crin ' rc ults as far as volatility is concerned. Naidu and 

l o · ·IT Jl in th ii ud ot ingapore stock exchange concluded that there was a 

latilit following the automation while ioud and I Imaied (2000) 

concluded that f ll ' ing automation at the 1 unisian stock exchange there was no significant 

impact dete ·ted n ' latilit . This leaves a question as to what causes this differing rc ult 

and what w uld be the probable result if such a study was carried out at the N • 

ladhavan. (-000 . argues that automation has reduced information gap between in ·titutional 

and retail inve tors. imultaneously, automation and regulatory initiative ha e incrca ·cd 

tran parency and lowered trading costs. These factors contribute to th growth f nlin 

trading. Online trader respond to information flo, in imilar ' ay . In cffc t, the internet 

crve a a coordination de ice amplifying their imp t on pric . 'I he net effect i · 

dimini ·h d liquidity and harply higher inter-da · pri v latilit . 

. claimed th t th Jaun h o I , ut mati n "ill rc ult to t 1kch ldl:r 

rn \ hi h thcr i pn vol ttilit. 

m 0 

n I m 



Naidu and Roseff, (1994), argues that there i not complete assurance that measurements of 

the variables before and after the automati n Y nt r tl t the intluence of automation since 

other variables may intervene to ffi t ' lum~.: , r turn oriability, and other variables. Stoll 

and Whaley, (1989), tudi d th tk t I . It k. mark ~t structure on the short-run volatility of 

stock prices. '1 hey obs rv d th tit i lit It ultto s~.:parat' the volatility of stock prices induced 

by demand-side fa t H 

d · ·it 1bl · to im· 

\ 

I ( 't l,t1lh1y induced by the way stocks are opened. 

~ u h · .· rc.:atcr volatility around the open, the effect of 

atcr returns to suppliers of immediacy at the open make it 

em en in the structure of trading. 

Th~r 1 • g d r · n t focu on olume, volatility and liquidity. Naidu and Ro eff, ( 1994) 

e. plain · that the e characteristics of stock trading are linked to expected rate f return on 

c nun n to k.. Illiquid markets tend to be more volatile. In illiquid markets, investor face 

higher trading co ts and ha e reduced incentives to develop information ab ut companies. 

lnye·tor demand higher returns to compensate for these undesirable features and finn · end 

up with higher cost of capital. On the other hand, liquid markets tend to keep capital co t 

d0\\11 

mce CD and AT were introduced at m o mb r 2004 and r 2 0 

rc pc tiv ly. no known tudy ha b en undertak n on th feet ·1 aut mati n n the 

mark t hara t ri ti . r i ing n inll:rc ·t to undcrtak thi tudy. 

1.4 ( bj tud . 
•t hi thrc bj ti , 

l. nti ur f m ti n 

nti ur 

nti ur r ut m ti n 



1.5 Importance of the Study 

The study will be useful to various partie a e. ·plained below. 

1.5.1 Investors 

Investors will benefit from th tu . k. min 1 how the automated system operates and the 

rl:al tim' b 1 ·i:. lnv 

l. . tock Br 

i Wt:r and Ticker provides a window for the 

i w th~; mark~;t such as current trade prices, highs 

pric changes of the security, the market turnover and 

as well as the 20 share and all share index values on a 

h uld cable to take full advantage of the automated system. 

Witi1 aut mation. trade execution procedures are changing to reflect automation. All 

rder are immediately recorded on the system and brokers can sec the prevailing price 

qu te in the order so clients can demand that information is shared with th m and 

accordingly modify their orders. Brokers will benefit from the study by learning thes 

changes and their effects and adapting their trading to maximize the benefit of aut mati n. 

1.5.3 Regulator 

The regulator hould understand and enforce the tradin rule " ithin v hich th m rkct 

op rat . hould ontinuou ly carry out r carch on the hangc taking plac in th 

mark t and h nge th rule a ordingl •. h ngc and ' t staff. 

an b blc t ct t bn nn 

th m '' II 

on m 

1 •• .4 mician 

1m rt nl r 

nl im 

cum.:n c , di pat h nnoun m~.:nt ' to 

curity r pur c rdc1 . '1 hi tud) "ill nd li •l1t 

in ut m i n n 



2.0 CHAPTER TWO: LITERATURE REVIEW 

2.1 Stock Market Reform 

An abundant theoretical and m iri . 1 likr. tur has been interested in stock market 

microstructure and particul tl in tl~: h.m ' < [' th trading mechanism. Sioud and Ilmaied, 

ud an <.:s th~; reasons why this change could influence 

·t k behaviour, volatility and market efficiency. 

Tht dtv ·I 1pm ·nl 11' ' n f developing countries was for a long time delayed by 

insurtki 'n 'V r inun ing. he countries for a long time relied on their banking sectors to 

driv th gr wth f their economies. Sioud and Hmaied (2000) argue that these financial 

y 'tem e entiall) based on the banking sector, did not permit any more to fill the need of 

firm that had to face more and more menacing international competition with the 

lib ralization p licy adopted b most of these countries. 

Due to this limitation there is need to enhance the growth of the de el ping untric 

financial markets. This will en ourage companies to raise the r quir d capital h nee 

facilitating the growth of the economies. ioud and Hmai d, (2000 

timulat their financial markets and to favour the creation of n w finan ing ' m' 

of the untrie de ided to undertak re onns to impro th ir mark t micr ·tructurc 

unt int rnati n I norm and .-p n nc 

to ut m t th ir tr ding 

nn nccrn d 1 r· I 

in I nd 

li ui it th lU •h im1 r 

In 

II 



Technology is making it easter to acce s mark t and products both domestically and 

internationally. It has also made it ea i r t and monitor risk more effectively, to 

disaggregate it on a broad seal , t pri c: it m r' a urately and to redistribute it more 

efficiently. This meant that th l mu~t l mbrn l th' n 'W technology (Mbaru, 2006). 

Technological innov lli >n th t n tbk hi 'h :p cd, low cost electronic trading systems are 

volum 

c 1 fmancml markets. Exchanges and markets around the 

IIi n c to improve liquidity and reduce costs in the face of 

h thcr and from these computerized trading systems. Trading 

nununications networks ( ·CNs) has grown rapidly over the pa t 

··vera! ) ar · · are no' involved in more than a third of NA DAQ trading volume and 

ar attempting t in rease their market share in NYS -listed issues as well. E Ns of[! r th 

pr m1 ·e f greater operational efficiency, lower trading costs, improved limit order exposure, 

trader an nymity and faster executions (Barclays, Hendershott and Me ormick, 2003). 

There are Yariou trading rules that determine how trading will b carried out in an c. hange. 

Th e rules al o ensure fairness to all market participants. Amihud and Mend I on ( 19 7) 

ob er. e that recent developments in securities market induce polic maker 

evaluate exi ting trading procedures. The plans to c tabli h a nation 

me rca e in tr ding volume . th fierce comp tit ion b tw n e.· h ngc 

critical! 

·tern the 

mark t nd th e. ·p n ion of I tr ni trading. II m d th urit · indu tr ' n.: td ' for 

ch n 11 m ~ r l ontinuou ly \' lu tin • new m tl 1utom ll~o:d 

tr din ur pit I m rk t lr dy lie ' in • · m1 I c ntinuou 

m 

II 



pricing for their dealing services, or off-ex hang will fragment the central market and 

capture significant trading volume (Cl m n nd W b r, 1997). 

2.2 Manual Trading 

Until the mid ninetie 

Mukhcrji (200 ) d ·lin · 

orders. dir Ttl • lwu1 u 

t II ll k t -hnn' s functioned as pen Out-cry systems. 

1 m · : a process where a broker received customer 

r t c utcd ia their back ofliccs, by phone. I le would usually 

r n a little notebook, make some strange finger movements, and 

k l indicate that he wanted to sell it. Alternatively he could look 

mnml f1r · 1111 1d. d ing different finger movement and crying out the name of the same 

'lock.. indi ·ating h wanted to buy. Once the buying and selling brokers met, they decided 

wht:th r the) c uld make a deal at the price offered (for the sale) and desired for the buy) 

and if the deal c me through. it would be inputted at the end of the day into the exchange's 

'Y tern. \\hi h \\as traditionally paper-based. 

Though there \\as price discovery through the movements in price that anou br ker · 

offered and d ired for the stoc price dissemination was imperfect. 'I he rc ·ult " a· that 

individual broker could get their clients mostly retail eli nt ) ery differ nt prices, 

depending on th ir kill and. ometime depending on th ir int grity \\'Ould 

h dwink gullible li nt by giving th m th wor t pri of th d k cpin 1 the r t 11 r 

them h lukh rji 2 

Hi t n lly uriti 

an 

u m nt th t b 

uriti 

nt 

m th r . 

Ill h 



2.3 Automated Trading 

When volumes of trades increa e in an e.· h ng , it b omes difficult trading in a manual 

system. This is due to the fact th t th m nu I s st "'m onnot handle the volumes and thus 

necessitate automation. It al 

an electronic trade m ttchin 

in tr:1lk's ' (.;, ccution. Mukherji, (2005) notes that 

th :nm thing the brokers did in a manual system, 

·an deal at a price acceptable to both of them 

and publi .· h tht · pti · t th centre of this system is an electronic order book 

whidt : lot · · lh · bu 111 that have been received for various listed stocks. 

Wlu:n lh · · 11HJ u '· dinate trading. there is no trading floor, no stage for player to meet 

nnd a ·t up 111. n · r groups to analyze. Advocates of computerized trading sy tern 

laim that th trading i faster and simpler. Opponents fear that the c mputcr · reduce 

li 1uidity and cannot intervene when markets are moving rapidly or in other pccial 

circum tance inYoh ing for example, information release (Naidu and Rozeff 1994). 

E entially. an order book has to match the buy and sell orders for each tock ·o that the 

buyer get the b t price offered from his point of view (the lowe t price to ell and the 

eller al o get the best price (highe t price to buy). The basic rule of priorit for matching 

trad i tir t pri e and then time Mukherji. 2005) Tuni ian to k m rkct u a c ntrulizcd 

omputcr limit ord r b ok ) t m. Ev ry brok r ha · a t rmin I to cnt r order in the rdcr 

t I phon to ommuni te with th h adquarter and pos ibl; rc civc other order 

n " . h of II buy ord r r r 

nd th I \ c t limit pri c.: of II II ordc r p. rti ul tr t · i th~.: t k 

n 

n 1 th u •h n ni limit 

I I 



of trading, thereby enabling immediate execution during the entire business day. This is 

unlike the manual system which doe n t 11 ' th ontinuou trading. 

Madhavan, (2000) argue th t th int rnd h .. hnd o prof und and permanent impact on the 

trading environm nt, a h m hl 1 t of n.:volutionary. This revolution is far from 

over, and if anythin ', h 1 n .1 ,J, r.th.:d hy an unu ·ual conOuence of factors in the 

securities iudu tt in lu in liz· tion, rc ulatory reforms, and technological change. 

Though ·I · ·tt 111i h ecn u cd in some markets for well over a decade, its 

une\ en acros different sectors. Take-up has been affected by the 

form of i ·ting market tru ture . regulatory and competitive factors, and the varied needs 

of trader ·. T~ i all). deep. liquid markets, with broadly standard asset cla se and 

traightf m ard trade t) pes are ·easiest' to migrate to electronic trading. The pread of 

electr nic trading depends also on what is achievable with current trading techn logy; further 

innm ation \\ill enable further \i aves of change to market arrangements (Allen and lla\ kin·, 

Th biggest advantage of electronic matching is precise price dis ver and fair trading. All 

order ar immediate!} recorded on the system and broker can the pre ailing price 

quote m th order o client can demand that in orrnall n 1 ·har d ' ith them and 

a ordingly modify th ir ord r . Th rc i al o imm diat . · uti on or market rda. und 

n c. i ting m t hin pn n th~.: y tern. AI tn an mt matl:d 

an tu lly tr · hi rd r on th tr in ' 

k 

n ti m 



The input of all pnces into electroni 

national best bid offer, a concept in th 

buy or sell at whatever exchang th 

y t m has also enabled trade through rule, the 

wher b th investor or broker has an option to 

t th~ best pri '. The reduced role of the broker and 

the automatic execution of tr d h ' r~du ~ l loth tim' and cost execution. This has led to 

the growth of program tlhmt tr. dtn) which ha • pu ·bed down costs (Mukherji, 

2005). 

Atti(Hll'tll'd . 

trad .. or th' 

PI rtunity to match orders based on consistent rules where 

ize arc elected on priority basis. Buhr and Rose, (200 I) 

id ·ntify th · tlu · · pri ri ie . name] price priority, where the highest bid and lowe t a k have 

pri rity. tim pri rit .. ' here orders submitted earlier at an equivalent price have pri rity or 

ord r pri rity. ' here markets order that can be executed immediately have priority vcr limit 

rder · that can nl~ be e. ecuted at a price. 

2.3.1 E Central Depo itory y tern (CD ) 

E automation started v~ith the introduction of the CD MA, (2005) define· a a 

computer ystem that facilitates holding of securities in electr nic ace unt and fa ilitatc 

faster and ea ier processing of transactions for · securitie , hare and b nd ·. Akapa, 

( 1999 define CD is an ele tronic tran fer of curitic with ttlcmcnt and r gi tration 

linked for immobiliz d curiti . Th immobiliz d uriti arc th c hare ' ·ho c wncr · 

ha\c urr nd r 

in th 

uriti d 

ntral u todian nd bc om a rcgi tcrcd de it r 

r gi tcrcd t th thc right t withdra\\ immobiliz~.:d 

ttl m nt th t i iti th t t pi 111 
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engaged in the business of managing financial products for investors and issuers. These 

services include the management of har wn rship functions and identification of 

shareholders for companies (CM , 2 

tran fer and finality of the transaction with no possibility of 

rev r ·it g th trad . EtTecti e D P is essential to eliminating counter-party ri k, a the faster a 

trad i · c mpl ted \ -ithout error, the less chance of default (CMA, 2005). 

Cl\IA. (-00 ~ idenfies three types of risks that CDS's work to counter. Principal ri k where 

either a ecurity or cash has been presented but the other side of the trade has not been 

completed. replacement cost risk where trades fail to settle and market actions mu t re-d 

the trade and liquidit) risk which is any cost that comes from the del a of pa mcnt 

ignificant increa e in olumes and liquidity could re ult in n incr a ri ·k 

ptabl high. 

munu 1 · · ·tcm 

s ·ttl m nt n d p itor; 

within th . ·i ting pap r-ba d settlem nt s ·st m to 1 th t w uld b un 
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CDSC, which operates the CDS is a limited liability company incorporated under the 

companies Act and authorized, a w 11 r gulat d, by the CMA to provide central 

depository services in Kenya. It 1 i 1~ f th Nnirobi t ck Exchange, with the NSE 

owning 20% of the issu d uity, nd th~: Sill kbrok 'r', through AK , who constitute the 

membership of the 

the Capital Mm k ·t. 

stock · th 111 , • • in 

a I th~: ~:quity. The balance of 62% is spread between 

hm I linllt d a ·onsortium of 9 listed and unlisted companies 

t r ompcnsation Fund holding 7% and between the 

h md 'I anzania (TSE) holding 5% (Ogalo, 2005). 

n' of th b n 1i · f D i that it avoids the paper crunch. The world over is moving to a 

I np rl · · ..: '1 ty where information can be stored, retrieved or processed in a digital form. 

M r 'er the pa er crunch could take the form of unsettled trades, lost ccrti ficatcs lo t 

diYidend · and cheque (Akapa, 1999). CDS assures a faster, safer and ea ·ier trading in 

curitie . An inYe tor do not have to wait for the issue of certificates before he or he can 

trade again as hares are credited to an investor's account 5 days after the date of trade. 

CD has ignificantl reduced financial risks by facilitating faster and m re cfli icnt 

deliYeries and ettlement process. The longer the delay between the tran fer f hare· and 

pa;ment. th greater is the ri k. Before introduction of the cttlcmcnt criod u ·cd t 

t+ 7 d y \\hi h greatly harnp red market op ration and liquidit Akapa I thcr 

b ncfit of D m lud , lO\\Cring ttl m nt co t b br akin, th chain inh:rmcdiuric 

m re n y b ' r du ing tcr tr ms tion I )\\~.:'1"\.:d 

th~.: h nc 
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system (Ongwae, 2006). This system rank E among the leading capital markets in Africa 

to be automated and also represent th tride towards becoming a world-class 

securities exchange to attract mor ti , nd foreign inve tors. Automation of trade at 

NSE is a step in right dir tt n m 

the stock exchange m 

stockbroker call out th ir 

concluded twu 1 ·ti >1 ncn 

op '11 out-cry trading system where the 

l id and the information, including details of the 

The rs · 1luti m h' n c t mizcd in order to automate the current trading environment 

!ding the pirit of open outcry trading rules to ensure no significant 

depurlur ·..; fr1m the \ erall trading principles in the market, other than those necessitated by 

the aut mati n pr ce . It\ ill increase trading hours from two to three, remove block trades, 

inc rp rate the trading of rights enable electronic market surveillance and permits almo ·t 

real time tran fer of trading information relating to index movement and price and volume 

moYement of traded stocks (Mwebesa, 2006). 

The y tern i designed to match buy and sell orders placed by broker firm . Bid and a ·k 

price are entered into a central electronic order book. uring trading hour ord rs arc 

mat hed according to ft. ed rules and e. ccution prices arc ct. frading i u di id d into tw 

differing mark t type . based on the typ of ccuriti trad d Equit · market c n ·titut s 

tradin of ll equity uriti . 'Ihc quity m rkct i ubdiVIdcd int tim.:~ markd b )t\rds . 

nn I, pr mpt nd th d I t b rd. 1 i.. d m m m rkct n tituk t tdin, of 

g bill nd nd t dcd on pri t nn 2 ). 

th r t ul 1ll mm n 

m t h 

n n r; t 



Trade execution while the CDS is to Trade ttlement. The two systems operate on a T + 3 

trading cycle (NSE, 2006). 

Offline Trader allows trad r to pl. h n th Market is clo cd and then submit them 

on the next trading u: ·d to convert order files from the comma 

delimited format to u Ollllll 1h 11 i ( mr .11ihl with the equity trader (N E, 2006). 

Equit 'It 1 I., i th nlu ( r r l·time trading interface for the AT . It has all the 

functiOilllitV th I( th' rat r needs to be able to trade. It allows traders to view 

mu'kl.!t i 1l1. pl1 · and manage orders and to view executions that have happened, create 

hange announcements and graphing instrument for prices and index level 

D Database provides client account details and stores sec uri tie · details uch 

as the h lding for each client. 

larket un·eillance is an important aspect of trading so as to ensure orderly conduct and 

getting hold of attempts to circumvent the trading rules during and after trading. 'l he 

urveillance team. Exchange and CMA staff, can be able to detect abn rmal pric 

fluctuation or occurrences dispatch announcements to the market, et limit v.cll a· 

'2006). 

1 rkct dmini trati n i th AT . 1ark t 1anagcr intcrfa c th t i u cd or o ~nin • the 

markt 

mark t. 
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changes ofthe security, the market turnover and olume, foreign purchases and sales as well 

as the 20 share and all share index value on r J tim ba is (NSE, 2006). 

Orders are placed for a client, n 1 • m~.:m ~.:r firm. The system first verifies the holdings 

when selling. After a tran n, li nt. .\t nllo 'Utcd shares hence their CDS accounts are 

updated. 'I he system mat h · u ·in limit order matching as opposed to the dealing 

spreads. Thi. is wt >m tti · in 1 nt' nc u · bas~d on the trading rules (NSE, 2006). 

Th · nwrk ·t i · divict ·ct in " . cquit and fixed income markets. Equity market constitutes 

equity · · ·miti · · F I 1 hi market is further divided into Normal Board, Odd Board, and 

I r mpt Jrd E. 

Th n rmal ard con titutes the main market segment and trading is for any quantity greater 

Uum r equal to the instrument lot size which is 100 securities. Normal trading cycle is 

u divided into pre-open operating between 1 O:OOa.m and 1 0.30a.m, open-auction between 

lO:"Oa.m and 10.3la.m regular trading between 10:31 a.m. and 1.00 pm and clo e between 

1.00 p.m. and ~ .00 p.m. During pre-open the system accepts orders, in which period rder 

rna be amended or cancelled. During pre-auction, the system temporarily clo e the rd r 

book and starts matching the orders. It establishes the op ning price and d t rmin the 

order to b executed according to the rules. During regular tr ding n " rd r ar 

continually mat hed again t e ·i ting ord rs in the ord r b k. I an rdcr ann t 

it i tOrt;d in th ord r b ok 1 H , 2006). 

Tr din on dd I t b rd n order f cquit • mark t li t d uriti \\ ith ( rd 1 
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Fixed Income Market constitutes debt ecuritie , go ernment issued bills and bonds and 

Corporate Bonds and are traded on pri t m1 . urr ntly this market segment is not 

activated and continues trading manu 11. 

Electronic trading is b in ' 111 fixed-income markets than in equity 

markets. At NSF, whit· JUil lt.llin h· b en fully automated, fixed income trading 

continues to tt 1 I · 111 mu Ill . \ II n <Jnd llawkins, (2002) explain that fixed-income products 

11h mnn individually less liquid issues, varying in coupon, 

t pa rncnt , etc. Relative to equity markets there are also fewer 

fa tor all make it technically more difficult and more expen ive to 

intr du' aut mali n. loreo\er, the decentralized telephone dealer markets typical of fixed­

me me r duct \\ere probably less conducive to a rapid, widespread intr duction of 

aut mation than \ ·ere the centralized exchanges in equity markets 

2.3.3 Key Feature of AT 

Th AT ha a higher performance. It accepts 10 orders per econd or 200 Trade a minute ·. 

hu it can handle 12.000 Trade an hour or 36,000 Trades a day. The trading sy tern i 

robu t. It i able to recover from database failures due to connccti it r tern oft\ arc 

i ue . It ha the familiar \'rindo\ s en ironment allo" for cu tornizati n of the cr en', 

allow one to a\ e their working profil and h 

) tern an impon d ta from order pl 
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index movements and pnce and volume movem nts of traded securities. More current 

information will become readily availabl n tituency of stakeholders, facilitating 

the decision making proces and 1 \\ nn th~.: risk r participating in the markets. Trading at 

the prompt board is now d n n I m~.:anin) that buyers and sellers arc matched 

instantaneously. As a 1e ult th turn \!1.1 lu. hi1 1h K 'nya shi llings one billion per day mark 

(Mbaru, 2006) 

prot ·\.:lion 1~11 in\' 

n n advantages for stockbrokers and permits a better 

the order book is observed by all stockbrokers at the same 

tim'. th · n w ·v ·t m i managed by software offering stockbrokers a set of tool and 

informat1 n that f ·ilitate their tasks offers more protection for investors, trade rep rting i · 

uut mated and real time publication is technically feasible ( ioud and 1 lmaicd , 2000). 

The b nefits of electronic trading mechanism offer many advantages over the 0 r. 

enk.ataraman. _oo 1) identifies various benefits associated with electronic trading. Fir t, the 

b nefit of an; trading system increases with the number of locations from which the y ·tern 

can b acce ed. \Vhile the Pari Bourse can easily offer remot cro -border member hip 

and direct electronic access for institutional in esters the inherent limitation f trading 0 r 

pa e require acce limitations at the Y . econd, the hea trading v lumc and the 

growing numb r of new li tings rai concern ab ut th ap it ' limit f trading 11 r. 

hirdl~ th dt:\' lopm nt nd maint nance t o an aut mated market on id\!rubl · 

IO\\ r th n th t f 'fl r trading thu providin nt o t rcdu ti n . I urthl ' ll l r-
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explains that since the exchange earns profit b pro iding a market to trade shares, profit 

maximizing behaviour by the exchange ug_ "t that hange institutes a new and costly 

trading system only if it expect to in r pr liL dtlPr by cutting average costs on existing 

and future expected trade v 1 .' tn rl: . . ' in) trading volume or both. Volume arises 

from liquidity trading, n i 

automated tradin • du · l > br 

. 'd inl< rmation trading. All this are stimulated by 

and improved efficiency 

v lum~: · )r ttud, · t 

mm financial markets. It can reduce costs, extend participation 

I limitations on trading arrangements. It allows much greater 

handled. and pennits customisation of processes that until recently 

w uld ha\ 'n technicall , impossible or prohibitively expensive. lt is a maj r force for 

chungt! · in 'market architecture'. the key features of market structure such as participation 

arrangement . yenues and trading protocols (Allen and I Iawkins, 2002). 

Evidenc from the move of Israel stocks from call auction trading to continuou trading 

ho\\ that inv stors ha e preference for stocks that trade continuou ly. When large ·t ck 

move from call auction to continuous trading, the small stock that till trade b call auction 

e:perience a ignificant loss in volume relati e to the o erall market olumc. A ·mall t cks 

move to continuou trading. the} experience an incr a normal 

r tum b au of th as iat d m rc c in liquid it ' Kala , V ci and V hi 2 2). 

Di crc.:nt me ·ur und rt ken fr m 1 9 to 1 timul ted the devcl pmcnt of 'I uni ian 

k far: · t and I d to n im o th 

han d milli n din . H ' t\~..:r 
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112.05 billion in December 2002 and the 

percent to 4,906.49 points. 

E 20- har index has increased by over 260 

Derrabi (1998) studied th I thl: Moro' an market microstructure following 

automation. IIc not d th u th .tut m.tl I ttnditP system produces a significant and 

permanent inct ·a st m p rmit · als efficiency improvement and 

lower volatilit •mp· t ha been noted for stocks traded in continuous 

trudin' s ·t ·m 

n n latility of Traded Stocks 

The \' urit. prices is defined as the movement of actual price fr m fair r 

quili riwn nee . Price fluctuations create the price volatility risk in which rati nal and 

ri k-aYer e inYe tors ' ill combine the risk to their required rate of return for di c unting 

their uritie value. In other v ords, the volatility risk enlarges the capital c t . Alth ugh 

the pri change reflecting the news or information about changes in fundamental aluc can 

b accepted b. long-term in esters, the noise or uninformed trading create ub tantial price 

fluctuation and the volatility risk ittayagasetwat and Withi uphakom I 7). 

'aidu and Roz ff. 1994) ob rved that automation ha th p t ntial t Iter b th latilit f 

th return and th trading volume. If aut mation p cd up th di em in ti n I bid 

. pn nd v !urn rmuti n in' tr n mitkd 

pnc m ' mor qui kl; t th quilibrium I cl . ' I tilit · i 

p i 11 • ''h n tl in[! rm ti n i hittin th m rk t 
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explained by the non availability of all the ord r book and the impossibility for investors to 

adjust their positions before the op ning b m s ff tive. The higher volatility at the 

opening is also due to the particul r pr ti . C the NY E (Amihud and Mendelson, 1987). 

Amihud et al, (1990) studi d th tmp. t t C. It d. market microstructure on return volatility 

and on the value dts ov r tn tht Milan stock market. The trading mechanism 

employed at the mat k ·t i t htch is usually preceded and followed by trading in 

a continuou · 111 11 k ·1 . un I t~ t th < pcning transaction in the continuous market has 

the hi •IH: ·t v llttilit • m I th 1 nin the market with the call transaction seems to produce 

rdativ ·I · h..1W ., ' 1)1 iii ' . In the clo ing transaction, investors correct perceived errors or 

noi..; · in th · 1 ri · • · · • n lhe call ioud and Hmaied, 2000). 

lt i generally as umed that increased market liquidity is associated with lower volatility, and 

vice ver a. uch prediction also follows naturally from the theories relating to di ·creti nary 

timing of trade . Howe\er there is little direct empirical evidence on this, rather trading 

volume and the ab olute value of price changes are commonly found to be p siti ely 

correlated and there is some evidence that the volatility or volume correlation extend · t 

common factor in prices and ol mes (Coppejans, Domowitz and Madha an 2 0 l . 

2.6 Impact of utomation on Liquidity of rad d har 

T all. argala and \ u. (2005) defin a liquid m rk t a a market when pr p tivc 
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absence of direct negotiations between participant ould reduce market liquidity (Sioud and 

Hmaied, 2000). Liquidity and tran par n · nr d irabl becau e they reduce the required 

return by investors and therefor m rc: aluc . Tncrea ed liquidity improves the 

ability of stock mark t to p rfi nn thdr inform·ltion pr cc sing and signaling functions 

(Green et al, 2003). 

In litcratlu l'. wh ·th ·r Ill 1rk t li tu•dit i better in automated trading systems or in the open 

outcry 111 ul ·t · in th · d c. h ngc remains a controversial issue. On the one hand, it 

in terns arc less liquid than open outcry markets because 

handle periods of intense trading as well as 0 or-traded sy terns. 

Jitmg. r 1g and La". _QQ l) observes that automated systems have a higher degree of 

inf rmati n a ~ mmetr) concerning the identity of the traders, and deprive liquidity pr vidcr 

' uch as 1 cal and market-makers of some of their trading advantages. The delays m 

canceling order on the automated systems discourage the submission of limit order a 

trader are forced to offer free options with duration longer than tho c on the flo r-tradcd 

· terns. Thi effect could be especially important during periods of inten i e trading, a 

reflection of high information arrival. Automated system can reduc the human err rs 

ob er;ed in floor trading, but ha e experienced delay or sy tern failure wh n fa cd \ ith 

unu uall; large trading olume. 

I~lectr ni trading i a gl bal tr nd in the intern ti n I fin ncial market . [· rl · cviden e 

b tiv p rf rman c : han -b r 

th t the imp t 



2.7 Market Efficiency. 

Freud and Pagano, (2000) define mark t as operational and informational. 

Operational efficiency pertains to m rht' l ilit to pro ide liquidity, rapid execution, and 

low trading costs. One way t ·· min~.: thi~ t p of rti i~ncy i a study bids and offers, or 

the spread between th m , n 

Informational cffi ·i ·u · m 

ttndin) churactcri ·tics of specific stocks issues. 

· mark<..:t's ability to determine the true fair value 

nt market hypothesis on this definition 

the informational efficiency of markets. New private 

in!' rmuti m i · im1 und dint price when investors' trade on private and the speed at which 

thi · ~ric di · • ' Q pr e operates separates efficient from inefficient market . The private 

inf rmati n tran ·mi ion process is promoted when informed traders arc able t rec up the 

f inf rmation gathering by trading. Therefore an important decision in design of an 

e.·change ~ tern i the extent to which traders should be allowed to exploit their pri ate 

infom1ation (Heidle and Huang 2002). 

Information y terns can serve as intermediaries between buyers and the ell r m a ' rtical 

market. thus creating an electronic market-place. A major impact of th c el tronic market 

y terns i that th ~ typically reduce the search co t bu ·cr mu t pa t obtam mfom1ation 

ab ut the pri and product offering in th mark t. ~ c n mic the r · ·ug' t that this 

r du tion in ar h c t play a major role in d t rminin, th implic ti n 

form rkct cffi icn y and compctitiv b h 'iour (Bako I I . 
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people and paper, have less transparency, and hould be replaced with technologically 

superior electronic systems (Venkataraman, _001 . 

As electronic trading chang m rk. t tm tur , it inf1ucn c significantly the performance of 

these markets. Most obvwu I •• u t. n11. l l.tiL in trading costs can be attributed directly to 

I h, imr :.1 t on other aspects of market quality are more 

r ial. 'I wo such areas relate to the transparency of 

market fragmentation (Allen and Hawkins, 2002). 

Kun '· 11u expected to cut settlement of each share trade from the 

T t da ' S t 1 r 1 , Th • em\ ill al o allow delivery and payment on the same day. 

El ctr ni · trading create the potential for a high degree of transparency aero s the whole 

trading pr ce . In principle systems can disseminate real-time pre and post-trade 

information market-\\ ide. For example, electronic order books can facilitate greater 

tran parenc by showing a list of trading opportunities. onversely, other sy terns can 

operate with minimal information leakage, for example eliminating any infi rmati n a out 

pending order . enabling users to avoid giving away valuable potentially mark t-m ving 

information to competitors ( lien and Hawkins 2002). 

Ele troni trading an e.· rt th fragm nting and con olidating influcn c . 1· r c. ·urn pi , 111 

ti . ·cd-in om and foreign e.· han market . n w ·y t m that fl rm rl ' 

relied n tr gmt:nt d, bilat ral tel ph nc mmunicati n. ntr t in cquit · Ill trkct 
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the risk that a fully computerized trading y tern ould discourage some institutional block 

trading. Steil, (2001), observed that aut m ti n f trading y terns, led by the continental 

European exchanges and the U 

significant declines in trading 

mmuni' 1ti n networks ( ~CN's) has resulted in 

l ilK r ns s in turnover, internalization of trading 

t flHnlS in exchanges governance. 

rt alt in un cr tanding the development of the trading systems 

und the world and how they have evolved over time. It will 

n h of stock exchanges' automation on different market 

chnru ·tl:ri ·ti • · fTering a benchmark in undertaking this study on the effects of 

nut mati n at E Thi literature review will further help to identify various factors that 

c ntri ute t ditierent beha iour of the market characteristics following automation of 

vari u · e. change . 



3.0 CHAPTER THREE: RE EARCH METHODOLOGY 

3.1 Research Design 

The research design is an mpiri 1 tu . th. I 1. nlunt ~s th ~ impact of automation of trading 

at NS on the mark t ch1ua t d ·1i • l ht~.~o .1 ·p ' IS of market characteristics, that is, volume, 

volatility and liquidit · \\ ·r • t.n d data on daily high, low and closing prices, the 

units of volume 1t 1 I· 1 h 1 

. 2 Populati n 

as obtained from NSE for the period 9111 December 

llcction form in Appendix 1 . 

Th po ulati n f the ·tud) consisted of all the stocks that were listed and traded at theN E 

f r the p ri d th De ember, 2003 to 30th March, 2007. 

Th Yerall time period was di ided into sub periods as follows: 

Period 

Before introduction of CDS 

(Manual Trading) 

Period B 

fter introdu tion of CD 

but before T . 

Peri d 

ft r intr du ti n of \I 

'I h thr nt in 2 - I an 

tion 

th t i 

9th December 2003 to 1 O'h ovcm er 2004 

ll th ov m r 2 4 t 251h t her, 20 5 

26th tob r 20 5 t 

I t pp ntti .... 

r h 



Thus: 

LVOLj 

LVOIJ = 

AVOLj -
BV )J j • 

V I = 

log (B OLj O~j), and 

l g Ij I R li), where 

IJf), 
l.t 

...... OfJt), and 

_I I (VOLjt), 

Tc 

Where. Ta. Tb and Tc are the numbers of trading days in Period A, Band respectively. 

3.3.2 Volatility 

STDE jt is the volatility of daily return, measured by estimates of standard deviation of 

return. tandard deviation of stock j on day t is measured by a modified range estimator 

(Garman and Klass. 1980). 

TDEVjt Hjt - Ljt 

0.5 (Hjt + Ljt) 

\Vhere: TD jt denotes the volatilit of daily return, j n da t 

Hjt th daily hi h pric~.: of t k j n day t nd 

lJt den h; th d ily I w pn k j n da: t 

3.3. Liquidif) 

'I I R :jt i th r tum ' r. c fin l )'j't ( _if 
':/ ! 

j n t. 

li ui it I R I I R-. I R I i 1h li ui i1 
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Thus: 

LRI = VOLjt 

STDEVjt, 

LR2 is liquidity as mea ured b ' th 1 llit r th sto k's daily turnover divided by its daily 

volatil ity, 

Thus: 

LRI • 

For ~vcr , ..;to ·k. th arithmetic mean of daily data is calculated. The averages in each sub 

p ri d ur di ·tingui ·hed "ith the prefixes A, B and C for before introduction of 0 , after 

introduction of CD and after introduction of ATS respectively. 

3.4 Data Analy i 

Dail data on volume. volatility and liquidity is summarized for each stock for the three 

periods using data summarization form in Appendix 2 to facilitate data analy is. 'I he stocks 

included in the analysis are those that were listed and traded during the wh Je period under 

consideration. tatistical analyses are employed using Ms ·xcel. 'I he ·e include averages, 

comparison of the characteristics before and after automation regrc ion anal si and 1 _ 

tati tic . 

1 an daily volum for ch to k in ca h o thl: thr c p ri d . manu I tr din 1 tr.tdin , 

und r ·o · and full utom tion tr ding, arl: hil:Vcd b • t kin th tot tl 

volum o h t k in e h n an dividin b; th r th 

h n 

hu : 

L' = 



VOLjC = 

Where 

VOLjA den t th m . n l. 1l ohnn' for stock} in period A 

VOLji\ mcm la1l olum\: for stock} in period B 

v )) J rn :m daily volume for stock} in period 

und 1 • B. and IJ denote the number of trading days in period A, B and 

M an dail~ , latllit} 1 calculated as the total volatility for each stock in each peri d divided 

by the number f trading da s in each period for the stock. 

Thu: 

TOE jA 

TD \~jB 

lDE\j 

Wh r: 

= 

= 

= 

L TDEVjt 
;~jA 

01:. \'iA, DI:SiB and ·r Dl:. \1 d not th m n 'ol tilit 

h nd ifJ\ ifB ifl m 
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Thus: 

LRijA = L LRljt and LR2'A = L LR2tt .1 
rjA, NjA 

LRl 't .md Ll in = I LR2tt 
[~f. NjB 

LRI)B -

\ and LR2j' = ~ LR2ft -LR1j 
NjC 

Wh rc LRl and L repre ent the two liquidity measures, and NjA, NjB and Nj 

repre ents nwnber f trading da s in each of the periods. 

Regre ion anal · is is used to evaluate the manner in which the volume volatility and 

liquidity increases or decreases are spread across the individual quoted stocks. To evaluate if 

traded olume. liquidity or olatility tend to increase or decrease proportionately aero all 

stocks regardless of their initial data, regressions of each market characteristic are carried out 

between period A and B and periods Band C. 

The era s sectional Z- alues are calculated using the di tributions f mean data [I r ,·olumc, 

volatility and liquidity to carry out ignifi an t t ' h ther th r wa chang n 

automation of or not. 



4.0 CHAPTER FOUR: DATA AL SIS, FINDINGS AND DISCUSSION 

4.1 Data Organisation 

NSE provided the daily data on l r quot~;d and traded within the period 91h 

J.tt.\ .lr the daily high, 1 wand closing prices and 

urity. Appendix 25 shows the number of actual 
December 2003 to 301

h , h 

the units of the volunt · 11 t 

trading days iu · tch 1 ·d , I. flt J r ·nta c trading days to the total trading days in the 

p ·riod i~ ul ·) ·hlm n. \Hh u t cks arc quoted at NSE, they show a wide dispersion 

in th~: murt...~t 

from Ksh · 

firms. Mean prices during the manual trading ranged 

, " hile after introduction of 0 Kshs 4.57 to Kshs 375.3 1 

and K ·h · :.00 t .0 on full automation. Mean volume during manual trad ing ranged 

fr m 67 unit t 1.1 "6. ·so units while on introduction of CD , the range i 383 uni t to 

1,11 . 79 unit . On full automation the range is 1,050 units and 780,616 units ( ppcndi, 9). 

The total p riod examined is one of generally rising prices (Appcndi 10). The mean returns. 

where return i defined as the Jog price relative of ending price over beginning price and 

excludes dividends is 0.16 \Vith standard deviation of 0.417 with 0 trading and 0.39 with 

tartdard de iation of 0.356 v.rith oth CD and AT trading y tern ( pp ndi · 11 . 

The r E i categorized into three egments. h ar th in Inv tm nt , rkct ·cgrncnt 

MI 1 ). It rnatiYe Ime tm nt 1ark t egm nt ( 1\lf ) and Joi . ·cd In me 'c uri tic 

1 ) , 11. and AI 1 tr d in ordin ry to · while I I 1 ' trud~.: 111 

1I 1 1 further dh idcd int A •ricultur I ommcrci tl nd 

rvi c nd Imc tm nt nd lndu tri I nd Ilk 

4.2 Firm < n idt:r d f< r th tudy 

th t th h... 7. I r m th 

r 



Table 1 below lists the names of the stock not xamined and the date of their first trading. 

Four stocks newly added to the • n Or up, ~ quity Bank, . veready East Africa 

Limited and Kengen Limited ar d .in ~ th" did not trade the whole period of the 

study and hence lack of trading d t t r th~ ~rh d pri< r to listing. The following are the date 

the four stocks start d tradin 

St·turit · 

K~ng ·n I td 

Fquit) ank Ltd 

E Publications 

< r th Whole Period 

.Fir t date of trading 

I i" May 2006 

71h August 2006 

29 August 2006 

181 December 2006 

44 to k were considered for the study which represents 92% of the t tal numb r of qu ted 

hown in Appendix 4. Of these stocks 36 se uri ties wcr quot d n the MIM ', 4 

under gricultural se tor 7 under Commercial and 

Inve tm nt e tor and 14 under Indu trial and Allied 

under AI. 1 

4. ' I urn 

ur fvolum ithin th th 

h mput d m 

rm 

crv1cc ctor II und r I· inan and 

ct r \ hil curiti wcr qu ted 

n ni lUl< Ill ti non 

• th 

th • lum r 



Table 2: Mean Log Volumes and Standard Deviation 

Period t:mdurd Deviation 

Manual Tradin, 

0.023 0.466 

1.004 3.160 

R · .u h ala 

ppendi. - ho\\ m details the mean volume for each stock in each of the thre peri d . 

The lean log' olume. L OLj. across the 44 stocks is 0.023 with standard de iation f 1.004 

between partial automation period and manual trading period, and 0.466 with ·tandard 

de\iation of 3.160 between full automation period and partial automated peri d f trading, 

indicating volume increases between the two periods and larg di per ion in the magnitude· 

of the volume incr ases across indi idual stock . I lowe cr there wa larger incrca e in 

volume and di per ion when T (period ) w intr du mpan.:d to peri d foliO\ ing 

intr du tion of th D (P ri d B). 1milarly th re ult ' a higher di er 1 n a ros 

individual t k bet\\ en p ri d of full aut mati n and p rthl aut m Hi n th 111 partial 

1 

ut m ti n peri d nd manu I tr ing pai d \pp ndi 12 . 

llo 

D 

n th in ) t J1l p rti I ut m ti n 

II\ 

n. 



trading periods and 2.2 between full automation and partial automation periods, hence the 

findings that the shift to automation i ted with increase in trading volume for 

individual stocks traded on nfirm. hi her increases in volumes in full automated 

period than in partial autom ti n n Appt-ndi 13). 

Jt is al. o n ·cc . ur t > m l ul thl m.um r in which the trading volume increases are spread 

across inlivi Ju tl fum 11 , ut If tmdin volume tends to increase proportionately aero s 

tr ini i.l tr: din volumes, LAVOLj is regressed against LBVOLj 

L'. 'The adjusted R2 of the regressions is 0.52 and 0.55 for 

purtiul t rn ti n and full automation respectively, indicating that the before 

uut mati n tn din.. lume in each period is influencing the after automation trading volume, 

a high influence being recorded after introduction of A TS (Appendix 14). 

Graph 1: fean Log olumes for Each of the 44 tocks Analyzed. 

16.00 



From the graph above, it is clear that to ks with lm r volume before automation recorded 

higher increases in volumes following ut m ti nth n tho e that had higher volumes before 

automation. Stocks under MI r d hi h~.:r olumc in all the periods as compared 

with those that are listed und r th \l 

4.4 V olntility 

Appcndi 6 how 

The vol1tilit 

ol.11ility lor the 44 stocks analysed in the three periods. 

II tr· din range scaled by the mean daily price. 

Tnhk '\: \ olttilit' 

lcriod 

Partial utomation(CD only) 

Full utomation (AT ) 

-
Mean Value · 

of TDVj 

0.00698 

0.00804 

0.01788 

' tandard 

Deviation 

0.00500 

0.00494 

0.01027 

s ·hown in Table 3 above the mean values of 1 Ol:.Yj a ros t ck in manual t1ading 

p riod. parti 1 utomation with 0 and full automation '' ith 0 and 'I ar 

0.00 04 and 0.017 \ ith t ndard d viation o 0. ~ 0 0.0 

0 tailed n: ho\\n in App ndi 15. 'I he Z- 'alu 

I tility i un h ngcd 

ith ut m ti n in 



As with volume it is necessary to find out the manner in which volatility changes occur 

throughout the stocks. The log of the stand rd deviations for each period are regressed 

against the preceding period, that i , tnnu 1 period against partial automated period and 

partial automated period again ll utomilt~.:,d p"'riod. On introduction of CDS a higher 

adjusted R2 of 0.59 indi t t • t t \~.; m in fi tor xplaining volatility after COS is volatility 

in manu 1 :y. t m. ll "· t 'hu1 A 1.' w·t introduced the adjusted R2 is only 0.071, 

r , ' d< · · not explain the volatility after ATS (Appendix 

17). 

Gr ph r the 44 stocks in the three periods. 

0.04 

O.MO+---------------------~-------------------------------

0.035 +----------__,...,--------------

0.030 +----------...,.------~----.-----------

0 025 

~ -;o.o_o ..J-......---------·---------'-....------,:..--...---flr-------
o 
> ;o.o1s .t-......A----&\·----------tMt---r------f-1------
~ 

~ 
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The graph above indicates an increased volatility following automation. There was minimal 

increase in volatility after implem ntation f D . lTowev r when ATS was introduced, 

volatility greatly increased for alm t II th~ . to ks analyzed with higher magnitude 

compared to CDS period. t ' tth ll' ~r olntilit before automation recorded lower 

increases in volatility foil win d . u1 n .111 n. 

4.5 LitjUitlit I 

At pL'ndi · 7 111 I ' th m Jl liquidity as measured by LRl and LR2 respectively for 

iquidity i · ull ·t d th volume and volatility. Since both volume and volatility 

incr u · d. th ha' i ur of the liquidity ratio depends upon which increased more. 

Table-t: 1 an Liquidity 

Period Mean Liquidity LRI Mean iquidity IU 
-

Partial utomation (CD ) 0.076 0.254 

Full Automation T ) 0.0041 0.31 

our e: Re ·ear h Data. 

·1 bl umm nzt.: the t\\O li uidity rn urc R 1 md LR2, over th p n under 

nd m nu I lr in 

hit n impl m nt ti n 

in li 



Table 5: R- Squared for LRl and LR2 

Period R2 for LRl R2 forLR2 

0.80 0.75 

During 0.40 0.33 

---------------------Sourc :: I 

·r 1 • • .: • ·ti 1nal l ti n b regre sing liquidity in the three periods a summarized in Table 

during manual trading determines liquidity on implementation of 

0 as h 11 b) a higher R2 for LRl of0.80. However a lower R2 of0.40 ugge t that the 

liquidity during CD period is not a major determinant of liquidity on implementation of 

TS. The re ults are confirmed by LR2 where partial automated and full aut mated p ri d 

recorded an R2 of0.75 and 0.33 respectively. (Appendix 21) 

Graph 3: ean Liquidity LRl fi r the 44 tocks. 

Mu• . •id• LRI 



Graph 4: Mean Liquidity, LR2 for the 44 Stocks 
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4.6 Controlling for Returns 

Generally volume tends to increa e with pri e nd th ~ N E experienced a price rise with 

automation. However there is a n d t uti us in on luding that automation caused the 

observed volume increa . hi~ l i b l.':nminntion of the cross sectional relation 

between volume chang , nd th 1 m1 .\1\ Ill rl.'tmns and changes in standards deviations. 

relative L VOLj upon stock return is carried out. 

ith R2 of 0.003 and 0.23 in partial automation and full 

l11i mean that returns or prices arc not a major determinant of 

1lum, in ·r, 1 ·, · h "~l11 ne period to another. 1 he intercept of these regressions measures the 

I· irst the r · • rt ion 

Appt·n<IL ' 

volum, rdatiYe , urring ''hen returns are nil. The intercepts arc 10.04 and 9.69 and arc 

·igniticantly ditierent from zero. This suggests that volume would have risen in both periods 

even if the mark.et price had not risen. 

4.7 Controlling for Return and Volatility 

Further correction to the growth in volume can be made by noting that higher latility al ·o 

generall) bring higher volume. A part of the observed volume increa e ari e because t ks 

are trading ,,ithin broader price ranges. To account for this th regr ··ion . ·plaining v lume 

again t return . L VOLj. i e. ·panded to include both the return and I g tandard dc,·iation 

rdative ( TO Vj) a the two indep nd nt variable . Return and I . · 1 Dl:. j c:pl in 2. % 

and 24. ~% 0 th ro · tion 1 v nation in th lo ,·olum r I tivc in p, rtial uutonr1ti n 

nd full ut m tion p riod r me m that ,. lum incJ~.:asc 

from on to noth r nnnot be 111Jrl 

,, I tility. 1 Ill 

ith i ni a t ri in t in 



Graph 5: Mean Returns for Each Stock under CDS and ATS Trading Periods 
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5.0 CHAPTER FIVE: SUM 1ARY OF FINDINGS, CONCLUSIONS AND 

RECO 1M DATION 

5.1 Summary of Finding and on lu. ion. 

5.1.1 Summary of Finding 

This study examines th t1 din ' lum~.. l)l.ltilif and liquidity of the tocks quoted at the 

Nairobi Stock h ·ch 111' ., Ill I .tn.ll s s the behaviour of the c three market 

churacteristH;s 

introductilllt >I 

. 
In 

in t ms, manual trading, partial automation, with 

ut mation. when ATS was implemented. N E automation was 

en uring takeholders realize gains from a more liquid market 

in whit:h th ·r i · I ..: · hare price olatility, investors' confidence is enhanced and issuers of 

capit 11 m-, m r , mfi rtabl) able to raise larger amounts of long term capital. 

The ·tud) re\'eal that on automation there was an increased volume of shares traded at N b 

a ho\\n b*' the mean log olume of 0.023 in partial automation peri d and 0.4 in full 

automation p riod. The Z alues of 0.11 and 2.2 in partial automation peri d and full 

automation re pectively confirms the findings. When the return and olatilit arc c ntrollcd, 

the re ult equally indicate incre~es in volumes explained by aut mation. lhc c rc ·uJt · 

clear! . indicate a higher volume increa c after full automation c mparcd to partial 

automation. Thi means that higher levels of 

volume b ing trad d. hi an b e:plam d by the 

eire! i r du d and thu high le\cl of tr din . At 

1 3 on full utom ti n. 

iatcd with huge 

t th t "ith utomution th tradin , 

the ir I ''a rcdu cd fr m I 7 to 

imil rl • th r '' in ,. I tilit. m th n . p rti m 1ti n. I hi 

!urn th hi h rin . 
Ill n 

int 

n 



volume and volatility, the exchange recorded reduced liquidity in full automation period 

compared to partial automation. The Z value f 1..+6 and 0.24 confirm this. 

It is worth noting that many variabl re tn\r I ld in d tcrmining trading volumes, volatility 

and liquidity. Each exchange 1m h l' lustl.'r of market related variables, institutional 

regulatory and competitlv f utur th.ll mak 'S ' changes unique thus generalizing the 

finding might not b' p s ibl '. 

5.1.2 ('(mdu~hm · 

From tht: ~tudv tht: 1'111 -ming conclusions have be arrived al: 

utomation .1t E 1 as ociated with increased volume of shares traded. Jlighcr increases in 

volW11e are noted \\hen the exchange was fully automated. Price increases during the 

automati n period and increased volatility do not influence volume increases. 

olatility of traded stocks also increased with the automation. I Iigher stocks' olatility is 

recorded when the exchange was full automated with implementation of AT than after 

CD. 

imilarly there was increased liquidity of the • following the automation. I lowevcr there 

\\as a noted de line in liquidity \\hen the exchange achic,cd full utomation. 1 hghcr 

liquidity wa noted following the implementation of '0 than A I 

.2 imitati n f th tud) 

'I hi tudy h d the folio\\ ing the limiting fit tor : 

r i l. th tud; 

th rc rc r m r; • \ ' ri bl 

l tl 

rth n tin th t th 

h 

th r 



The study has considered the effects of returns and volatility on the increase of volumes. 

However control over many other fa t r 1J1 1 affi ct the market characteristics need 

consideration. 

5.3 Recommendation 

This study has shown im 1 ' I tt.l in1 :Jt th NSE following the automation. This means 

that being a fetid u ·w 1 c • 1. h m na ·mcnt of N 'E need to ensure that there is enough 

lh th y tern is fully operational. ror example, there was a 

r<.:c<:nl tompl in y i 1\ t 1 that brokers arc misusing the ATS to enrich themselves. 

t th tanning tage f E automation, Mr. Mwebesa (2006) of N · claimed that th 

out muti n pr ~ect ''as to result to reduced price volatility. However the results of th tudy 

how an in reased volatility. The study would recommend an investigation a to why thi · 

claim or objective \ ·as not achieved. 

Automation being a new phenomenon in the Kenyan Capital mark t there is n d r N 

carr · out investors' education country wide. This will enable the in 

trading at the various branches opened up by the stock broker around th 

further enhance the volume and liquidity of traded stocks. 

Ei of fin lizin n it dd n (\\ rk \l A 

Brok r to op n ·ari u r und th unlr . 'I hi \ ill 

st r carr ut 

untry. Thi ' ill 

cnh nc invc lt rs' 

111 \\ith . Il i r omm n d th t h d up the pr .nd 

in th untry. 

ntl th in t nn 111 t ~. uth riti 

h ul in ill unh rim th lun 

n l i Ul it . 



5.4 Suggestions for Further Re earch 

This study considered only three a p 

affected by automation. Oth r " n bl 

studied. 

f murk t haractcristics and how they were 

. n.: , lso :1IT' t d by automation and need to be 

There is also nc ·d to lo >k iru 11 hich N.'E management had considered that the 

automation pwj · ·t w 1 t r\:du cd volatility and the reasons as to why automation 

actual I r · ·ult H1 iu 1 1 I uht . 

Foll 1wing th · inll du ~ti n f D and A'J S, it is now possible to trade from anywhere in the 

~.:ountt') I ro' td d there i a stock broker who is connected to N ., via the Wide Area 

etw rk. (W. . It would be interesting to study the effects of opening of the branch 

netw rk , t ck. broker on the various market characteristics. 

Thi tudy has revealed that following the automation, both volume and olatility increased 

with CD and T . Howe er liquidity increased with 0 but dropped when AI wa · 

introduced. There is need to carry out a further study as to thi b ha ior on liquidit . 
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7.0 APPENDICES 

APPENDIX 1 TION FORM 

DATE 

, ' Ji: ; l)IUTY I II IJ(,JI I AlLY LOW 'LOSING VOLUME 

I' 1 . J>RJ .E J>JU E TRADED 

~~~ 



APPENDIX2 DATA Sm1l\1ARISATION FORM 

SECURITY 

PERIOD 

I> Tl~ n IL HI J DAILY LOW LO lNG VOLUME 

PRI PRICE t>JU E TRAD D 

. 

-~ 



APPENDIX 3: QUOTED FIRl\1S AT NSE AS AT 30TH MARCH 2007. 

STOCK 
NUMBER NAME OF TO 

M I I 
r----+ 

SECURITY 



27 British American Tobacco Kenya Ltd Ordinary KShs. 10.00 
28 Crown Berger Ltd Ordinary KShs. 5.00 
29 Olympia Capital Holdings ltd Ordinary_ KShs. 5.00 
30 E.A.Cables Ltd Ordinary KShs. 5.00 
31 E.A.Portland m nt 1 t Ordinary KShs. 5.00 
32 Jast African Brc'' t;l'lCS 1 t Ordinary KShs. 2.00 - t-
33 am cr fri · t Ltd Ordinary KShs. 5.00 - -
34 Ken a ( it ' ) L!d Ordinary KShs. 0.50 -
35 Muuti 1 • u , 11 Co. Ltd Ordinary KShs. 2.00 -

K ·11 1 P 1\\l.:t & Lighting Ltd Ordinary KShs. 20.00 -
7 T tul K.cm u _l.td Ordinary KShs. 5.00 -

38 - Ung.l Group Ltd Ordinary KShs. 5.00 
39 Everead) East Africa Ltd Ordinary KShs. 1.00 
40 kenGen Ltd. Ordinary KShs. 2.50 

TERN TI I E TMENT MARKET 
SEGl\lENT 

41 A.Baumann & Co.Ltd Ordinary KShs. 5.00 
42 City Trust Ltd Ordinary KShs. 5.00 
43 Eaagads Ltd Ord Ordinary KShs. 1.25 
44 Express Ltd Ordinary KShs. 5.00 
45 Williamson Tea Kenya Ltd Ordinary KShs. 5.00 
46 Kapchorua Tea Co. Ltd Ordinary KShs. 5.00 
47 Kenya Orchards Ordinary KShs. 5.00 
48 Limuru Tea Co. Ltd Ordinary KShs. 20.00 

-



APPENDIX 4: FIRMS CONSIDERED FOR THE STUDY 

STOCK NAME OF STO K 
NUMBER 

1 

2 

4 

6 

7 

8 

9 
10 

11 

MAIN I 

ation Media Grou 

tandard Grou Ltd 

SECURITY 

I~T SE<,MENT 
~~----~--------------~ 

Ordinar KShs. 10.00 
Ordinar KShs. 5.00 
Ordinar KShs. 5.00 
Ordinar KShs. 5.00 



26 Crown Berger Ltd Ordinary KShs. 5.00 
27 Olympia Capital Holdings ltd Ordinary KShs. 5.00 
28 E.A.Cables Ltd Ordinary KShs. 5.00 
29 E.A.Portland Cement Ltd Ordinary KShs. 5.00 
30 East African Brew ri td Ordinary KShs. 2.00 
31 Samccr Africa Ltd Ordinary KShs. 5.00 - ~ 
32 Kenya Oil 'o Ltd Ordinary KShs. 0.50 -
33 Mumins .'ugtu (;(l , Ltd Ordinary KShs. 2.00 -
34 K(:J\ 1 P m·cr & UJ.Ihltn~ Ltd Ordinary KShs. 20.00 -

5 Tot tl K ·m·u Ltd Ordinary KShs. 5.00 --
. 6 11 1 l r up Ltd Ordinary KShs. 5.00 - - -

LT I I ' E TME TMARKET 
SEGMENT 

37 A.Baumann & Co.Ltd Ordinary KShs. 5.00 
38 Citv Trust Ltd Ordinary KShs. 5.00 
39 Eaagads Ltd Ordinary KShs. 1.25 
40 Express Ltd Ordinary KShs. 5.00 
41 \Villiarnson Tea Kenya Ltd Ordinary KShs. 5.00 
42 Kapchorua Tea Co. Ltd Ordinary KShs. 5.00 
43 Kenya Orchards Ordinary KShs. 5.00 
44 Limuru Tea Co. Ltd Ordinary KShs. 20.00 



APPENDIX 5: STOCKS MEAN VOLUMES 

olum 
Stock 

No. Period A Pcri()d ll Period C 
1 4,7 1 4,776 2,5 10 !- -
2 JW 10,799 11 ,173 -1- -
3 J6. ~ 11 62,018 61,333 -f-

I )~ 840 4 28,065 66,602 - -
4,669 5,511 5 

17,5 14 - -
_3 .304 6 36,424 193,786 f- -

311.145 7 256,637 296,714 
8 1_.802 21,424 5,621 
9 18,558 20,101 23 ,460 
10 5.408 6,617 79,937 
11 11.035 11,481 14,599 
12 44,763 36,615 163 ,791 
13 16.900 14,052 19,569 
14 38.097 29,175 79,256 
15 31 ,140 38,983 228 ,258 
16 11 ' 1 04 5,965 122,324 
17 7,603 7,300 9,045 
18 76,842 98 ,158 194,450 
19 55 ,785 83 ,043 129,8Ql_ 
20 25 124 17 310 3 ' 15 21 34.878 86,023 14,905 1-

34.623 25 ,444 22 
4,20 

23 62.548 67.573 ') . ":....-24 42,243 29, 169 2 . .;...;_ 25 14.434 18.253 30.671 
26 19,-33 15.852 18.390 
27 8,713 40,923 8,793 
28 15,027 14,470 116,878 
29 10.669 11,990 11,591 
30 3-,914 176,205 146,838 
31 19,863 169..447 247.-15 
3- 16.260 37,583 611~ 33 1,156.550 1,118,879 780,616 
34 84,974 77.211 149!9~~ 



35 97,627 42,503 66,543 
36 23,232 44,978 51,866 
37 10,397 6,891 18,343 
38 8,840 9, 74 3,754 
39 867 1,050 20,932 
40 62,591 92,370 66,376 
41 6, 5,265 5,208 
42 ' 0 ) 21986 10,256 -
43 f l. 1 I 383 1,050 - -
44 7.1 (:1 5,137 3,174 - -



APPENDIX 6: STOCKS DAILY AVERAGE VOLATILITY 

Stock 
' olatility No. 

Period A }>criod n Period C 
1 00~ 0.00252 0.00528 -
2 0 .0026~ 0.00843 0.01207 1- -

0.00)61 3 0.0168 1 0.02961 - -
4 0.00424 0.01136 0.02962 - -
5 0.00354 0.00346 0.01312 - -

0.00885 0.00735 0.02672 1--
0.01535 0.01814 7 

0.02566 
8 0.00372 0.00643 0.00325 
9 0.00479 0.00596 0.01276 
10 0.00731 0.00844 0.02257 
11 0.00801 0.00635 0.01775 
12 0.00946 0.00552 0.02007 
13 0.00583 0.00578 0.02021 
14 0.00917 0.01117 0.02549 
15 0.01010 0.01169 0.03886 
16 0.00585 0.00526 0.02825 
17 0.00597 0.00414 0.01523 
18 0.01872 0.01496 0.02270 
19 0.01531 0.01776 0.04270 
20 0.01097 0.00766 0.02071 1- - -

-21 0.00275 0.00633 0.009 9-
2- 0.01042 0.00774 0.01 34 
23 0.01047 0.01498 0.03064 
_4 0.00374 0.00521 0.00833 
25 0.00473 0.00310 0.00949 
26 0.00804 0.00712 0.0 1641 
27 0.00679 0.005 19 0.0 1902 
28 0.00744 0.0083- 0.0.!546 
29 0.00245 0.00747 0.005:.. 1 
30 0.00497 0.01131 0.0 1408 
31 0.00552 0.01151 0.03196 
32 O.OQ.dil.d 0.00755 0.01162 33 0.02479 0.02198 0.03291 
34 0.01243 0.01042 0.02021 



35 0.01107 - 0.00913 0.01641 36 0.00754 0.00925 0.02327 37 0.00323 0.00178 0.00495 38 0.00467 0.00 26 0.00816 39 0.00000 0.00000 0.00764 40 0.00522 0.01223 0.02544 41 OOOL 0.00378- 0.00867 - -
42 000~ 0.00599 0.00823 - -
4 0.00000 0.00000 0.00000 - -
44 0.00110 0.00106 0.00000 

'- -



Stock f\1can 1 ittuidif L I 
No 

Period A l)eriod B Period C 
1 525.3,~ l 243,442 ] 57,909 
2 1.7 .:..:., '3' .. 909,755 575,227 

2,719.524 5,630,621 2,424,495 -
4 ... SOl. tt9 1,859,784 2,117,585 
5 269.678 331,360 781,129 
6 _,454.340 3,675,018 7,736,476 
7 34.814.226 19,780,754 14,562,814 
8 1.090.831 75,402 97,879 
9 2,594,746 3,704,048 3,322,146 
10 391,497 670,085 2,593,335 
11 854,675 1,030,382 869,517 
12 6,572,593 6,966,170 9,987,861 
13 1,661,398 957,974 1,306,508 
14 3.545,976 2,746,521 3,990,081 
15 4,632,393 5,748,553 7,443,679 
16 1,023,089 684,147 2,846,426 
17 413,906 493,116 545,415 
18 6,069,422 9,908,137 11,077,986 
19 4,755,753 5,591,436 3,620,714 
20 2.515.019 1.624,078 2,198,924 
21 1.911.957 4,342.844 510~_.!2_ 
22 4,125,367 3.122.470 3.138.:-l__ 
l3 5.517,553 4,956,664 3.639.576 
24 5,286,085 3,475,675 2.519,319 
25 1.744,!} 64 4,504~067 4,629.511 
26 1,497~684 1,04'-,713 I ~095,124 
27 474,118 5,083.162 337.086 
l8 1.167.564 1 .. 232.429 3,663.181 
29 496.095 519.12'.. .507~099 
30 8,468.738 18.147,790 15,871 .. 028 
31 2.568,481 16.734.918 10.134,34 .. 
32 1,815,857 2.070,761 3.2.60.1-52 
33 65~049,718 71.154,258 28,232:716-
34 7,996.615 7.997.,447 12.513.975 
35 7.665.172 4.199.~54 4.443,016 



36 2,809,218 . 5,000,350 3,592,253 
37 918,168 ~94 ,897 872,93 8 
38 94,665 637,341 239,738 
39 - - 887,946 
40 5,956,110 17 ' 178 4,320,390 
41 492,606 10,970 277,595 
42 . 1,94 1 305,733 f-

43 . - -- -
44 111,247 112,618 -



APPENDIX 8: MEAN LIQUIDITY, LR 2 

Stock Mean Liquidif1' L2 
No. Period A Period B l1eriod C 

1 35,849,27 1_ ~ o 011 13,578,349 -2 48,455 ,556 14 , I 887 23,836, 142 -3 24,70 ' Q!_ 81 ,044,047 54,048,600 -
4 0,7S . 76 1 59 740,961 135,997,72 1 - -

1.56J.60S 5 5,758,565 31,704,495 -
l 8. W2. t?-: 6 185,274,192 567,030,163 - - . ;o. · 1 7 905!.726,924 1,560,922,009 - -
lJ .407.t>24 8 I ,904,417 3,496,952 - --

9 515.500.896 746,623 ,301 756,014,549 
10 1_,81 0.676 43 ,853,636 231,876,036 
11 47.--6.-84 40,743 ,933 44,368,526 
12 1.583.944.040 1,604,211 ,484 2,032,119,846 
13 9_.553.322 60,581,056 106,992,782 
14 134,574.391 86,000,221 214,097,459 
15 64.385 422 70,500,162 177,865,579 
16 76,337,902 44,411,080 319,238,924 
17 24.757,000 32,890,683 93 ,634,997 
18 434,037,290 688,952,036 1,783 ,573 ,337 
19 96,657,057 118,333 ,068 156,062 289 
20 125,926,483 81 ,686,488 177,443 ,739 

;.- 2 1 44.460,695 14~_1507 ,025 33 ,450?041_ 
22 684.581 ,968 411 ,79l_236 504,783,769_ 
23 108.347,9 17 118,560,962 2 1 959,660 . 
24 575,898.49 1 399,838.085 418,074,573 
25 426,128.990 982,906.390 937,663,663 
26 55,191,548 32.319,879 42,043, 132 
27 '9,378,143 83,683,595 7,780.274 
28 35.246,140 133,687.,299 608,572.162 
2'9 28,384.442 48,234,300 61,627,869 
30 4,0 II ,483,099 2,448,608,116 2, .. 16,814,395 
31 31,435,675 306,286.617 211.110,874 
32 150.116,348 196,458,820 381 !445,296 
33 638,3901182 1 '153,925.508 1,284,762,826 
34 723.669.319 952.601,224 •• 232.7 .. 7,935 
35 321.169.575 170.710.536 175,481.738 



36 46,114,968 . 79,225,125 66,792,113 
37 7,430,569 3.746,506 10,835,650 
38 5,064,729 3_,964 08 14,578,615 
39 - - 30,535,435 
40 57~152,8~ 11 '10 1' 85 84,694,961 --41 43,852,786 ,< 70, 17 30,330,048 -
42 - ,669,006 33,647,337 -
43 - - -- -
44 1 g, t>. HH'i 39,754, 165 -



APPENDIX 9: MEAN CLOSING PRICES AND VOLUME RANGES 

Mean closing price ranves Mean ' 'olumc ranges 
Period A Period B Period C Period A Period B Period C 

3.80 4.57_ 5.00 7 . 83 - 1,050 
8.22 10.88 14.15 4,- ( 1,050 2,510 --
8.72 I .1 0 I ~.36 4 69 2,986 3,174 - -
9.56 1 . 0 IJJW 4.721 4,776 -- 3,754 -
9.82 I . ) 6..1.24 5,408 - 5,137 5,208 -

11.54 l . \_ -1 08 6,236 5,265 5,621 - -
11.84 1 .1 b __ oo 7,156 5,511 8,793 -
12. 11 17.00 -9.03 7,603 5,965 9,045 
12.86 18.99 33.53 8,713 6,617 10,256 
15 .10 19.00 34.09 8,840 6,891 11 ' 173 
15.34 _0.91 37.87 10,397 7,300 11 ,591 
17.00 21.49 38.40 10,669 9,874 14,599 
18.76 -2.00 40.72 11,035 10,799 14,905 
19.-1 23.28 41.81 11,104 11,481 17,514 
19.67 29.52 44.39 12,802 11,990 18,343 
23.03 30.04 46.96 14,434 14,052 18,390 
25.67 31.20 48.58 15,027 14,470 19,569 
26.73 32.23 52.28 16,260 15,852 20,932 
29.29 40.25 56.08 16,900 17,310 23,460 
32.31 40.54 64.67 18,558 18,253 29,986 

. -32.49 41.-- 67.06 19,233 20 101 30 671 -34.72 48.93 70.48 19,840 21,424 34,203 
42.72 50.41 77.39 19,863 25.444 38,159 -45.28 50.63 85.26 23,232 28,065 51,866 
48.54 51.29 87.04 23.304 29.169 61.333 
48.99 60.71 89.13 23,809 29,175 61.644 
50.45 61.29 95.62 -5,124 36,424 66,376 
54.24 64.50 105.66 31,140 36,615 66,543 
57.27 65.05 106.6:... 32,914 37,~83 66,602 
63.36 71.17 113.20 34,623 38,983 79,256 
64.06 76.50 119.65 34,878 40,923 79,937 
'65.95 86.18 125.05 36,411 42,503 86,029 
73.58 92.- 136.04 38,097 44,978 116,878 
86.69 103.98 138.92 4.!,243 62,018 122,324 



90.21 105.61 161.32 129,803 
95.95 113.70 165.35 146,838 

100.00 116.80 149,989 
163.15 129.96 163 ,791 
190.12 145.30 193,786 
194.53 151.94 194,450 
233.22 197.98 228,258 
235.21 21 .77 247,215 
2 6.86 2 8. 296,714 
470.05 780,616 



APPENDIX 10: PRICE INCREASES I DECREASES OVER THE PERIODS 

Stock 
No. Mean closing prices 0At Chan c 

Period A Period B Period C Period B Period C 
l 73.58 105.61 I ,_6 43.54 (1 9.27) -

48.93 2 26.7 - 40.72 83.05 (1 6.77) r-- -3 8.7 15.33 21.98 75.84 43 .36 - - -4 ) () I 3-.23 52.28 67.77 62. 18 - - -23.28 5 I. ' ) 41. 81 80.97 79.59 - -
6' l 0 .. 1.29 (19.93) 87.04 69.70 - - -

7 1- 11 41.55 105.66 243.20 154.3 1 - -
8 15.10 21.49 33.53 42.38 56.00 f- 9 1QO.L 197.98 230.39 4.13 16.37 

10 3_.31 61.29 95 .62 89.72 56.01 
11 50.45 40.54 48 .58 (19 .64) 19.83 
1- 236.86 228.54 245.39 (3.51) 7.37 
13 48 .99 60.71 89.13 23.92 46.82 
14 32.49 30.04 56.08 (7 .55) 86.69 
15 11.84 10.88 29.03 (8.17) 166.94 
16 65.95 64.50 136.04 (2. 18) 110.90 
17 57.27 65.05 174.3 1 13.59 167.97 
18 63.36 71.1 7 167. 15 12.32 134.87 
19 19.67 20.91 44.39 6.33 11 2.22 _o 48 .54 50.4 1 77.39 3.85 53.53 --1 25.67 31.20 70.48 2 1.52 125.9 1 

f-- -22 163.15 129.96 165.35 20.34 27.23 r-- -23 18.76 22.00 64.67 17.25 1 3. 
r-- -• ..4 95.95 113.70 169.93 18.49 49.46 

~5 233.2- 215.77 199.50 (7.49) (7.54) 
26 34.7_ 29.5~ 38.40 (14.98) 30.08 
-1 23.03 l~.QO -1.24 (17 .53) 11 .80 
28 29 . .!9 92.27 161.32 215.03 74.84 
29 54.24 76.50 125.05 41 .04 63.46 
30 470.05 145.30 1_38.92 (69.09) (4.39) 
31 11.54 16.16 19.80 40.06 22.4 8 
32 194.53 86.28 119.65 (55.65) 38.67 
33 9.56_ 18.99 46.96 98.60 147.36 
34 90.21 I 0)_.<?_8 191.82 15.26 84.48 
35 42.72 40.25 37.87 (5.79) (5.91) 



36 15.34 14.46 18.36 (5.70) 26.94 37 8.22 12.30 14.15 49.68 15 .05 38 45 .28 50.63 67.06 11.82 32.46 39 17.00 17.00 _-tO - 100.54 -40 9.82 12.10 .00 23.24 81.77 -41 86.69 116.80 10 .62 34.73 _(_8.72_2_ 42 100.00 151.94 11 .20 51.94 (25.49) 
f- -

43 .80 L57 5.00 20. 18 9.49 
- -44 215.2 I J57.3l 363.06 51.91 1.61 



APPENDIX 11: STOCKS MEAN RETURNS 

Stock Return 
No. 

Period B l"'t'riod C 
1 0. 6 (0.2 1). 
2 0.60 (0.18 
3 0. ) 0.36 
4 0 0.48 -
5 0 l) 0.59 - -

, __ ) 
0.53 -

7 1..~3 0.93 
8 0.35 0.44 
9 0.04 0.15 

10 0.64 0.44 
11 (0.-~) 0.18 
12 (0.04) 0.07 
13 0.21 0.38 
14 (0.08) 0.62 
15 (0.09) 0.98 
16 (0.02) 0.75 
17 0.13 0.99 
18 0.12 0.85 
19 0.06 0.75 
20 0.04 0.43 
21 0.19 0.81 
22 (0.23) 0.24 
_ ) 0. 16 1.08 
24 0.17 0.40 
25 (0.08) (0.08) 
26 _,_(0.16) 0.26 
27 (0.19) 0. 11 
28 1.15_ 0.56 
29 0.34 0.49 
30 (1.17) (0.04) 
31 0.34 0.20 
32 (0.81) 0.33 
33 0.69 0.91 
34 0.14 0.61 



35 (0.06) . (0.06) 
36 (0.06) 0._4 
37 0.40 0.1-1-
38 0. 11 ·-
39 - 0.70 -
40 0.21 0. 0 -
41 0. 0 (0.09 t-
42 0.42 (0.29 -
43 O. tg 0.09 - -
44 0.42 0.02 

To hal 7.26 17.04 
Mcnn 0.16 0.39 
STDEV OA17 0.356 



APPENDIX 12: MEAN VOLUME AND STANDARD DEVIATIONS 

Stock VOLjBNOLjA ln(B/ ) OLj NOLjB ln(C/B) 
No. 

1 1.011 . 117 0.5255 (0.6435) -
2 0.4536 (0 1.0346 0.0340 -
3 1.7033 0.5' 0.9889 (0.0111) -
4 1,11 ~5 0.346 2.3732 0.8642 - - -5 1.1804 0.1659 3. 1779 1.1562 - -
6 1.5630 0.4466 5.3203 1.67 15 - -
7 0.8248 (0.1926) 1.1562 0.1451 - -
8 1.6734 0.5149 0.2624 (1.3381) -
9 1.0832 0.0799 1.1671 0.1546 
10 1.-234 0.2016 12.0813 2.4917 
11 1.0404 0.0396 1.2716 0.2403 
12 0.8180 (0.2009) 4.4733 1.4981 
13 0.8315 (0.1845) 1.3926 0.3312 
14 0.7658 (0.2668) 2.7166 0.9994 
15 1.2519 0.2246 5.8554 1.7674 
16 0.5372 (0.6215) 20.5083 3.0208 
17 0.9601 (0.0407) 1.2391 0.2144 
18 1.2774 0.2448 1.9810 0.6836 
19 1.4886 0.3979 1.5631 0.4467 
20 0.6890 (0.3726) 2.2045 0.7905 
21 2.4664 0.9028 0.1733 (1.75292._ f--

22 0.7349 (0}081) 1.3443 0.295 -23 1.0 03 0.0773 1.2731 0.2415 • 
24 0.690- (0.3703) 1.0280 0.0276 . 
25 1.-645 0.2347 1.6803 0.5\90 
26 0.824_ (0.1933) 1.1601 0.1485 _, 

4.6969 1.5469 0._149 (1.5378) 
28 0.9629 (0.0378) 8.0775 2.0891 
29 1.1239 0.1168 0.9667 (0.0338) 
30 5.3535 1.6777 0.8333 (0.1823) 
31 8.5306 2.1437 1.4589 0.3777 
32 2.3114 0.8378 1.6402 0.4948 
33 0.9()_7__1 (0.0331) 0.6977 (0.3600) 
34 0.9086 (0.0958) 1.9426 0.6640 
35 0.4354 (0.8316) 1.5656 0.4483 



36 1.9360 0.6606 1.1532 0.1425 
37 0.6628 (0.4113) 2.6620 0.9791 
38 1.1 169 0.1106 0.3802 (0.9670) 
39 1.2115 0.1 19 19.9357 2.9925 --
40 1.4758 0.7186 (0.3305) -
41 0.8442 (0 lt 0.9893 (0.0 1 07) 
42 0.6636 (0.4101 3.4345 1.2339 1- -

0.0053 (5.2322) 43 2.7391 1.0076 - -
44 0.7 t7S (0.3315) 0.6178 (0.4816) 

To hal 1.0022 20.5222 
M~un 0.023 0.466 
STDE\ 1.004 3.160 



APPENDIX 13: SIGNIFICANCE TEST FOR VOLUME 

z-Test: Two Sampl~ for Mean 

Mean 
Known Variance 

bscrvations 
Hypothesized Mean I i IT., ·n · · 
z 
P(Z< z) on ·-tuil 
z riticnl one-tail 
P(Z z) l\ -tail 

z-Test: Two Sample for Means 

Mean 
Known Variance 
Obser ations 
H pothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<-z) t\\O-tail 
z Critical t\\'O-tail 

0 
0.106832 

0.4574611 
1.6448536 
0.9149222 

1.959964 

Variable 1 
10.475397 

1 

44 

0 
2.1876728 
0.0143467 
1.6448536 
0.0286934 

1.959964 

Vnriablc 2 :.....=....---! 
9.986207 

Variable 2 

1 

44 

10.008984 
1 

44 



APPENDIX 14: REGRESSION ANALYSIS FOR VOLUME 

Regression Statistics 

Multiple R 

R Square 
Adjusted R 
Square 
Standard 
Error 

Observation~ 

ANOVA 

Regrt;Js·ion 

Re idual 

Total 

Intercept 

X Variable I 

Multiple R 

R quare 
Adju ted R 

R idu I 

0.730 

0.533 

0.52 

0 . ~ \1) 

114 

df -
I 

·L 

43 

Coefficients 

3.887 

0.609 

0.748 

0.559 

0.548 

0.976 

44 

df 

Significance ss :\IS F F 
-,6 33 716 47.950 1.8634E-08 

_9 -32 0.703 

63.248 
Standard Upper 

Error t Stat P-value Lower 95% 95% 
0.890 4.367 8.054E-05 2 .091 5.682 
0.088 6.925 1.863E-08 0.432 0.787 

fJ I 

Lower Upper 
95% 95% 

2.091 5.682 

0.432 0.787 



APPENDIX 15: MEAN AND STANDARD DEVIATION FOR VOLATILITY 

Stock 
No. Volatilif)• 

Period A Pcriotl R Period C 
1 0.00384 -

0.00528 
2 0.00262 0. 0 4 0.01 207 - 1-
3 0.009 >I 0. I 81 0.02961 - - 1-
4 0.00 I ~ 0.01 I 36 0.02962 - -
5 0 00 0.00346 0.01 312 - - -
6 0.00 > > 0.00735 0.02672 - - - -
7 0.01:35 0.01814 0.02566 -
8 0.0037;_ 0.00643 0.00325 
9 0.00479 I 0.00596 0.01 276 
10 0.00731 0.00844 0.02257 
11 0.00801 0.00635 0.01 775 
L 0.00946 0.00552 0.02007 
13 0.00583 0.00578 0.0202 1 
14 0.00917 0.01117 0.02549 
15 0.01010 0.01169 0.03886 
16 0.00585 0.00526 0.02825 -
17 0.00597 0.00414 0.01523 
18 0.01872 0.01496 0.02270 
19 0.01531 0.01776 0.04270 
20 0.01097 0.00766 0.02071 --· 
21 0.00275 0.00633 0.00969 - -22 0.01042 0.00774 0.01634 - -23 0.01047 0.0149 0.030 4 -24 0.00374 0.0 521 0. .3 
25 0.00473 0.00310 0.00949 
26 0.00804 0.00712 0.0164 1 
27 0.00679 0.00519 0.0190;_ 
.!8 0.00744 0.00832 9.025_4_6_ 
29 0.00245 0.00747 0.00521 
30 0.00497 0.01131 0.01408 
31 0.00552 0.01151 0.03196 
32 0.00444 0.00755 0.01162 
33 p._Q2_!79 0.02198 0.03291 
3 0~0_1243 0.01042 0.02021 



35 0.01107 . 0.00913 0.01641 
36 0.00754 0.00925 0.02327 
37 0.00323 0.00178 0.00495 
38 0.00467 0 

~- 0.00816 --
39 0.00000 ( ( 00 0.00764 
40 0 . 0052~ () ,( I ~ 0.02544 
41 0.00196 0.( 0 7 0.00867 - - 1- -
42 0.00000 0.00599 0.00823 - - I~ -
43 0.00 >00 0.00000 0.00000 - - -
44 O.OOllO 0.00106 0.00000 

Totnl 0. '0706 0.35390 0.78676 -- -
Mcun 0.00698 1 0.00804 0.01788 -
STDEV 0.00500 0.00494 0.01027 



APPENDIX 16: SIGNIFICANCE TEST FOR VOLATILITY 

z-Test: Two Sam 

Mean 
Known Variance 
Observations 
IJypothesiz d Mean 

if~ renee 
z 
P(Z< z) on ·-tnil 
z riticul onc-tuil 
P(Z< ·z) two-tnil 

1.959964 

z-Test: Two Sample for Means 
1 

Variable 1 
Mean 0.0178809 
Known Variance 1 
Observation 44 
Hypothe ized Mean 
Difference 0 
z 0.046143 
P(Z<=z) one-tail 0.4815981 
z Critical one-tail 1.6448536 
P Z <=z) two-tail 0.9631963 
z Critical two-tail 1.959964 

I 

44 

Variable 2 
0.0080432 

1 

44 



APPENDIX 17: REGRESSION ANALYSIS FOR VOLATILITY 

Regression 
Statistics 

Multiple R 0.773 
R Square 0.598 
Adjusted R 
Square 0 4i88 

Standard l ~ rror 0 9 0 
Obscrvutions 11 

ANOVA 

df -
Rcgr ·s ·ion I 

Re iduul ·L 

Total 43 

Coefficients 

Intercept 

X Variable I 

Regre ion tati tic 

Multiple R 

R idu I 

-0.408 

0.917 

0.304 

0.093 

0.071 

1.166 

44 

df 

2 

ss 
2 3 

35 552 

88.435 
Standard 

Error 

0.565 

0.116 

. I 

57.1 

MS 

52 883 

0.846 

t Stat 

-0.722 

7.904 

1 

. 21 

I. 0 

Significance 
F F 

62.475 7.6199E-10 

Upper 
P-value Lower 95% 95% 

0.474 -1.548 0.732 
7.62E-10 0.683 1.151 

0. 

Lower Upper 
95% 95% 

-1.548 0.732 

0.683 1.151 



APPENDIX 18: MEAN LIQUIDITY, LRl 

Stock 
No. LRl(B)!LRl (A) In LRl(B/A) LRt(C)/LRI (ll) In LRl(C/B) 

1 0.4634 (0 7 •· 0.6487 (0.4329) 
2 0.5282 (0.63 83) 0.6323 (0.4584) 
3 2.0704 ().7 .. 78 0.4306 (0.8426) - -
4 0. ) 16 (0.4 1 02) 1.13 86 0.1298 - -
5 I. 7 0.2060 2.3573 0.8575 -
6 1.'P ~ 0.4037 2. 1052 0.7444 - -
7 0.56tL (0 5653) 0.7362 (0.3062) -
8 0.069 1 t-· (2.6719) 1.2981 0.2609 
9 1.4-75 0.3559 0.8969 (0.1088) 
10 1.711 6 0.5374 3.8702 1.3533 
11 1.2056 0.1870 0.8439 (0.1697) 
L 1.0599 0.0582 1.4338 0.3603 
13 0.5766 (0.5506) 1.3638 0.3103 
14 0.7745 (0.2555) 1.4528 0.3735 
15 1.2409 0.2159 1.2949 0.2584 
16 0.6687 (0.4024) 4.1605 1.4256 
17 1.1914 0.1751 1.1061 0.1008 
18 1.6325 0.4901 1.1181 0.1116 
19 1.1 757 0.1619 0.6475 (0.4346) 
20 0.6458 (0.4373) 1.3540 0 .3 0~ 
21 2.27 14 0.8204 0. 11 76 (2. 1403_2_ f- -

22 0.7569 (0.2785) 1.005 1 0. 5 .!_ 
23 0.8983 (0. 1 072) 0.7343 (0.3089) 
24 0.6575 (0.4 193) 0.7248 (0.3218) 
25 -.58 .. 4 0.9487 1.0279 0.0 .. 75 
26 0.6962 ~0.362 1 } 1.0503 0.0490 
27 10.7-13 2.3722 0.0663 ~2.7134} 
28 1.0556 0.0541 -.9723 1.0893 
29 1.0464 0.0454 0.9768 ~0.0234} 
30 2.1429 0.7622 0.8745 (0.1341) 
31 ·6.5 l 55 1.8742 0.6056 (0.5016) 
32_ 1.1404 0.1314 1.5744 0.4539 
33 1.0938 0.0897 0.3968 (0.9244) 
34 1.0001 0.0001 1.5647 0.4477 



35 0.5478 (0.6018) 1.0580 0.0564 
36 1.7800 0.5766 0.7 184 (0.3307) 
37 0.3212 (1.1358) 2.9601 1.0852 
38 6.7326 1._9970 0. 7 2 (0.9778) 
39 - - - -
40 1. 726 0.3 167 0.5285 (0.6378) 
41 0.6 13 (O. l600) 0.8927 (0.11351 -
42 - - 9.5719 2.2588 - -43 - - - --
44 0. )85 7 (0.0144) - -

Totul 3.3378 0.1818 

Mean 0.0759 0.0041 



APPENDIX 19: SIGNIFICANCE TEST FOR LIQUIDITY, LRl 

z-Test: Two Sam lefor Means 

Mean 
Known Variance 
Observations 
Hypothesized Mean I ifT ·r ·n · · 
z 
P(Z< z) one t til 
z riticul onl·-tuil 
P(Z z) t' o-t1il 

Mean 
Known anan 
Observation · 
Hypothesized Mean Difference 
z 
P Z<"""z) on -tail 
z ritical one-tail 
p z<.,-z two-tail 

1 4 142 348 
0.071949374 
1.644853627 
0.143898749 
1.959963985 

Variable 1 
13.87707972 
1 
44 
0 

0.2395003 
0.405358832 
1.644853627 
0.810717664 
1.959963985 

Vnriablc 2 .;:.._--1 

1 .51444115 
I 

44 

Variable 2 
13.82601808 
1 
44 



APPENDIX 20: MEAN LIQUIDITY, LR2 

Stock 
No. LR2(B)ILR2(A) In LR2(B/A) LR2{C)/LR2(B) In LR2(C/B) 

1 0.739 -0 0.512 -0.669 
2 0.919 .Q ·l 0.535 -0.625 - -
3 .280 1.188 0.667 -0.405 - -
4 1.176 0.162 2.276 0.823 - -
5 I. ' I ) 0.180 5.506 1.706 -
6 I. ' 0.222 3.060 1.119 1- -
7 - l .q~ 0 691 1.723 0.544 
8 0.142 -1.952 1.836 0.608 - -
9 1.448 0.370 1.013 0.012 
10 3.423 1.231 5.287 1.665 
11 0.863 I -0.148 1.089 0.085 
12 1.013 0.013 1.267 0.236 
13 0.655 -0.424 1.766 0.569 
14 0.639 -0.448 2.489 0.912 
15 1.095 0.091 2.523 0.925 
16 0.582 -0.542 7.188 1.972 
17 1.329 0.284 2.847 1.046 
18 1.587 0.462 2.589 0.951 
19 1.224 0.202 1.319 0.277 
20 0.649 -0.433 2.172 0.776 '--

-21 3.340 1.-06 0.225 -1.4 I --- 0.602 -0.508 1.226 0.204 
23 1.094 0.090 1.847 0.613 
24 0.694 -0.365 l. 4 0.045 25 2.307 0.836 0.954 -0.047 
26 0.585 -0.537 1.301 0.263 
27 8.923 2.189 0.093 -2.375 
28 3.793 1.333 4.552 1.516 
22_ 1.699 0.530 1.278 0.245 
30 0.610 -0.494 0.905 -0.099 
31 9.743 2.277 0.689 -0.372 
32 1.309 0.269 1.942 0.664 
33 1.808 0._592 1.113 0.107 
34 1.316 0.:..75 2.344 0.852 
35 0.532 -0.632 1.028 j).028_ 



36 1.718 0.541 0.843 -0.171 
37 0.504 -0.685 2.892 1.062 
38 6.509 1.873 0.442 -0.816 
39 0.000 0.000 0.000 0.000 
40 2.031 O.i09 0.729 -0.3 15 --
41 0.84 -0. 171 0.820 -0.198 
42 0.000 0.000 5.935 1.781 -
43 0.000 0.000 0.000 0.000 ' 
44 1. 17_!;_ 0.777 0.000 0.000 

1
• Tot al 11.169 14.022 

Meun 0.254 0.319 



APPENDIX 21: REGRESSION ANALYSIS FOR LIQUIDITY 

LRl 

Regression Statistics 

-
Multiple R 0.895 

R quare 0.801 
Adjusted R 

quare 0,7()) 
tandnrd 

Error 1. 170 

Observations 44 

ANOVA 

Significance 
df ss MS F F 

2.68609£-Regre i n I 528.220 528.220 168.602 16 
Re idual ·L 131.583 3.133 
Total 43 659.803 

Standard Upper Lower Upper Coefficients Error t Stat P-value Lower 95% 95% 95% 95% 
Intercept -0.619 1.121 -0.552 0.584 -2.880 1.643 -2.880 1.643 
X Variable I 1.022 0.079 12.985 2.686£-16 0.863 1.181 0.863 1.181 

Regre ion tati tic 

Multiple R 0.642 

0.413 

0.399 
• 

2.659 

Ob 4 

If 

R re i n 



LR2 
Regression Statistics 

Multiple R 0.867 

R Square 0.751 
Adjusted R 
Square 0.746 
Standard 
brror 2. 68 

Observut ions 44 

ANOVA 

df ss 
Rcgrc · ·ion I -- ..,44 

Re ·iduul ... 885 - -
Total 43 1029.629 

Standard 
Coefficients Error 

Intercept -0.816 1.622 

X Variable I 1.012 0.090 

df 

2 1.910 
R idu I 

'\1S F 

773.744 126.999 

6.093 

t Stat P-value 

-0.503 0.618 
2.813E-

11 .269 14 

1 

2 1.910 22.277 

11.7 7 

Significance 
F 

2.8133E-14 

Lower 95% 

-4.090 

0.831 

2.62 471~-

05 

Upper 
95% 

2.458 

1.193 

Lower Upper 
95% 95% 

-4.090 2.458 

0.831 1.193 



APPENDIX 22: REGRESSION ANALYSIS FOR VOLUME AGAINST RETURNS 

Regression Statistics period B 
Multiple R 

R Square 
Adjusted R 
Square 
Standard 
Error 

Observations 

ANOVA 

Regrc · ion 

Re idunl 

Total 

Intercept 

X Variable I 

quare 
tandard 

Error 

0.057 

0.003 

(0 .020) 

1.46~ 

ll jl 

df ~s 

I 0.29 

·L 90.484 

43 90.782 
Standard 

Coefficients Error 

I O.O-l2 0.238 

(0.200) 0.537 

period C 

0.495 I 
0.245 

0.227 

1.28 1 

44 

df 

Significance 
MS F F 

0.298 0.138 0.712 

2.154 

Upper Lower Upper t Stat P-value Lower 95% 95% 95% 95% 
5.42E-

42.132 36 9.561 10.523 9.561 10.523 

(0.372) 0.712 ( 1.283) • 0.884 ( 1.283) 0.884 

1. f 

22.320 . 3 0001 



APPENDIX 23: REGRESSION ANALYSIS FOR VOLUME AGAINST RETURNS AND VOLATILITY 

Rc rcssion Statistic. criod B -----------------------------------------------Multiple R 0.159 

R Square 0 0 
Adjust d R 

df F Si nificance F 

Regre ion - -.281 1.141 0.528 0.594 

Re idual 41 88.501 2.159 

Total 43 90.782 
Standard Upper Lower Upper Coefficients Error t Stat P-value Lower 95% 95% 95% 95% 

Intercept 9.205 0.905 10.172 8.9E-13 7.378 11 .033 7.378 11 .033 
Variable I (0.208) 0.537 (0.387) 0.700 (1.293) 0.877 ( 1.293) 0.877 

X Variable 2 (0.178) 0.185 (0.959) 0.343 (0.552) 0.197 (0.552) 0.197 

Multiple R 0.495 

0.24-

0.208 

1.2 6 

r 

2 II I 1 



Standard Upper Lower Upper Coefficients Error Lower 95% 95% 95% 95% 
Intercept 9.554 0.811 11 7 3 - I 7.917 11.192 7.917 11.192 
X Variable I 2.034 0.55 0.00 1 0.908 3. 160 0.908 3.160 
X Variable 2 0.034) 0,1 0.345 (0.41 2) 0.345 



APPENDIX 24: NUMBER OF TRADING DAYS 

STOCK NUMBER R. Dl l. c% 01~ TOTAL TRADING NO. D DAYS 

r-
J•Ji, JUOU ...... 101) Pl Rl D PERIOD PERIOD PERIOD A n c A B c 

1 119 \24 214 0.50 0.51 0.59 1- -2 131 171 289 0.55 0.71 0.80 -
3 210 218 352 0.88 0.90 0.98 
4 167 212 343 0.70 0.88 0.95 
5 _6 38 205 0.11 0.16 0.57 
6 _06 217 356 0.87 0.90 0.99 
7 _34 237 357 0.98 0.98 0.99 
8 47 28 108 0.20 0.12 0.30 
9 211 221 355 0.89 0.92 0.98 
10 193 204 285 0.81 0.85 0.79 11 197 157 309 0.83 0.65 0.86 12 234 234 357 0.98 0.97 0.99 13 197 196 310 0.83 0.81 0.86 14 195 226 357 0.82 0.94 0.99 15 229 230 357 0.96 0.95 0.99 16 205 218 349 0.86 0.90 .97 17 169 178 321 0.71 0.74 0. 

1--- .99 18 -34 236 357 0.98 0. 0. 
19 234 234 357 0.98 0.97 0 9 20 23_ -24 354 0.97 0.93 0 21 75 110 250 0.32 0.46 0.69 2:.. .!33 -31 353 0.98 0.96 0.98 23 228 ... 29 357 0.96 0.95 0.99 24 196 204 317 0 .8 .. 0.85 0.88 

25 196 213 344 0.82 0.88 0 .95 
26 200 200 329 0.84 0.83 0.91 27 86 87 214 0 .36 0.36 0.59 28 161 2 14 341 0.68 0.89 0.94 
29 11 0 154 266 0.46 0.64 0.74 

229 236 356 0.96 0.98 0.99 ~= 



31 201 209 356 0.84 0.87 0.99 
32 153 209 327 0.64 0.87 0.91 
33 234 240 357 0.98 1.00 0.99 
34 228 226 -- 0.9 0.94 0.98 ~ -35 231 236 -

.97 0.98 0.99 .. -
36 216 2 15 -

0.91 0.89 0.99 - - --
37 0 39 89 0.13 0.16 0.25 - - - -38 }8 I.: I 149 0.16 0.54 0.41 - - ,_ 
9 ~ 2 78 0.01 0.01 0.22 - - !~ 

40 ) t ISO 353 0.35 0.62 0.98 - - -- -
41 ~4 104 183 0.35 0.43 0.5 1 -
42 l 16 91 0.00 0.07 0.25 -
43 3 3 1 0.01 0.01 0.00 
44 14 16 17 0.06 0.07 0.05 



APPENDIX 25: SUMMARY OF TOTAL TRADING DAYS 

Year Month 

Period A 
2003 
2004 

Mut 

pr 
1.1) 

Jun 
Jul 
ug 
ep 

Oct 
ov 

Period B 
2004 0 

Dec 
2005 Jan 

Feb 
Mar 
Apr 
Ma 
Jun 
Jul 

23 
20 
22 
21 
23 
22 
22 
22 
8 

13 
21 
21 
20 
21 
21 
22 
21 
21 
23 
22 
15 

4 
1 

21 

17 

238 

241 



Aug 24 
Sep 21 
Oct 19 
Nov 22 
Dec 1 

2007 Jan --
Feb 
Mur 22 361 

T otul Trnding days 840 


