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Introduction

The trend of investing in the stock markets of
developing countries has increased significantly
due to two reasons. One is the low correlation
of stock returns between developing markets
and developed markets. The second, returns
and risks in emerging markets have generally
been found to be higher relative to developed
markets [8]. Therefore, investments in emerging
markets increase the opportunity set for investors
allowing them to improve the risk-return-trade-off
in their portfolios [7].

However, as the emerging markets have gained
considerable attention, the questions arise as
whether these markets are functionally efficient.
Financial literature proposes two types of market
efficiencies. First, Fama [9] points out the conven-
tional test of efficiency where efficiency has been
developed for testing markets which are charac-
terized by high levels of liquidity, sophisticated in-
vestors with access to high quality and reliable in-
formation and few a institutional impediments. The
other version of market efficiency addresses the
issues of whether market anomalies exist. [3] [4]

Both of the above versions of market efficiency
share several common features. Market efficien-
cy implicitly assumes that investors are capable
of gathering, analyzing and interpreting all types
of inf ion on the p having an im-
pact on the value of securities which are being
traded. When the market is efficient stock prices
response to new information in a linear fashion
with large volume and frequent trading of secu-
rities.

However, whether the security prices response
linearly to new information in emerging markets
is an empirically testable issue. Antonios et al. [2]
point out that emerging markets, especially du-
ring the early years of trading, may be characteri-
zed by investors who do not have the characteris-
tics of efficient market participants. For example,

they point out that investors may be lose averse
than risk averse. In addition, investors may place
too much faith in their own forecasts that lead
to bias in their actions (over-reaction and under-
+eaction). Similarly, investors do not always re-
spond i ly to new i In
particular, uninformed investors may delay their
response to see how the response of the infor-
med investors in the market to new information
because the former do not have either informati-
on or the facilities to analyze them.

Empirical studies have revealed that even
though market behaviour is assumed as linear,
there is an unexplained variation in the emer-
ging markets. Hence it is assumed that a num-
ber of factors may contribute towards the non-
-linear behaviour of stock returns in emerging
markets. First, the characteristics of the market
microstructure may lead to nonlinearities be-
cause of the difficulties in carrying out arbitrage
transactions (e.g. absence of derivative securi-
ties). Second, nonlinearities could arise because
of the presence of market imperfections such as
transaction costs and taxes. Due to the barriers
of transaction costs and taxes investors may not
respond to new information promptly. Third, even
though the capital market theory assumes that in-
vestors are rational, in reality they are risk lovers
who make subjective forecasts and not react to
information instantaneously.

Another feature that may cause inefficiency to
appear is the thin trading behaviour of markets.
Thin trading and illiquidity are features found
mostly in emerging markets and they prevent
trades from being carried out at the price shown
in the data. Thin trading introduces serial corre-
lation. Anthonios et al. [2] report that observed
dep is not ily evi of pre-
dictability, but rather may be a statistical illusion
brought about by thin trading. Therefore, test
statistics which ignore trading behaviour may be
unreliable.
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Finally, market regulation changes in emerging
markets may affect the testing efficiency of tho-
se markets. Therefore, it is necessary to examine
market efficiency at different stages of develop-
ment to reflect changes in regulations.

Hence this study is to test the efficiency of the
Colombo Stock Exchange (CSE) which is one of
the rapidly developing markets in the South Asian
region. The study examines the market efficien-
cy taking into account nonlinearities, thin trading
and market regulatory changes.

1. Colombo Stock Exchange (CSE)

Although share trading in Sri Lanka commen-
ced in the 19th century, formalization of the
market was started with the of the

(SEC). The CSE is a mutual exchange and has
15 Full Members and 6 Trading Members licen-
sed to trade both equity and debt securities. All
members are licensed by the SEC to operate as
stockbrokers.

The Colombo Stock Exchange (CSE) has 232
listed companies representing 20 business sec-
tors as at 30th September 2009. CSE recorded
its highest market capitalization of Rs. 1,008.5
billion (approx. US $ 8.8 billion) on the 13th Oc-
tober 2009 and the CSE recorded its highest dai-
ly turnover of Rs. 33.4 billion on the 1st of April
2008.

The SEC was established under the Securi-
ties Council Act No. 36 of 1987, to regulate the
securities Market in Sri Lanka. The SEC grants

“Colombo Securities Exchange (Gte) Limited” in
1985, which took over the operations of the stock
market from the Colombo Share Brokers’ Associ-
ation. It was renamed ‘Colombo Stock Exchange’
(CSE) in 1990. The CSE is a company limited
by guarantee, established under the Companies
Act No. 17 of 1982 and is licensed by the Se-
curities and Exchange Commission of Sri Lanka

to stock exchanges, stock brokers, stock
dealers and unit trusts which engage in the busi-
ness of trading in securities.

The CSE was one of the first Exchanges in the
region to successfully automate its clearing and
settlement functions in 1991, with the installation
of a Central Depository and an electronic clearing
and settlement system for share transactions, and
an Automated Trading System (ATS) in 1997. This

Tab. 1: Yearly Statistics for the CSE: 1990-2009

Value of annual transactions (Mn. Rs) Market Capi-
Year ASPI (Rs.) - - i

Total Domestic Foreign (Bn. Rs.)
1990 384.40 1,5663.00 - - 36.90
1992 605.30 6,159.00 4,687.00 1,472.00 66.20
1994 986.70 34,505.00 20,699.00 13,806.00 143.70
1996 603.00 7,395.00 3,347.00 4,048.00 104.20
1998 597.30 17,912.00 11,625.00 6,387.00 116.60
2000 447.57 10,624.00 7,497.00 3,128.00 88.83
2001 621.03 13,905.00 11,281.00 2,624.00 124.00
2002 815.11 30,183.00 23,926.00 6,256.00 162.60
2003 1,062.39 73,837.00 59,818.00 13,839.00 262.80
2004 1,506.89 59,052.00 48,327.00 10,724.00 382.10
2005 1,922.21 114,599.20 89,959.08 24,640.13 584.00
2006 2,722.36 105,153.70 70,675.11 34,478.61 834.76
2007 2,540.99 104,985.40 63,815.72 41,169.68 820.65
2008 1,603.02 110,453.90 50,796.94 59,656.95 488.81
2009 3,052.68 142,462.60 99,010.80 43,451.80 1,008.50

Source: CSE data library
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has notably enhanced the transparency and effi-
ciency of the securities market in Sri Lanka. Fur-
ther, in 1991 CSE took measures to liberalize the
investment in the stock market with the abolition
of 100 percent transfer of property tax on share
purchase by non-nationals and the relaxation of
exchange control on inward remittances for share
purchases and outward remittances of surpluses
on dealings in listed shares.

Trading on the Internet is about empowering
the individual investor. Web access to market
data, company information, and educational mate-
rials are available to investors online, which great-
ly reduces the intermediation issues of investing.
Internet trading was started by one brokerage
firm in June 2003. At present Internet Trading at
the CSE is facilitated via eighteen Broker Firms.

The new CSE website, www.cse.lk, was launch-
ed in October 2007. This website provides
access to a comprehensive array of real time
market information, order book information inclu-
des charts and graphs of Market and Company
performance in order to help existing and poten-
tial investors to make investment decisions. The
new website is designed with the view to making
primary communication channel for the CSE and
most information with downloadable facilities with
the formats of Excel, CSV and XTML. The CSE
website also facilitates fast access to individual
listed company profiles, as well as links to Online
Trading platforms offered by stock broker firms.

However, there are some weak points at CSE.
One of the lacking components in the CSE is not
allowing short selling under the rules of the CSE.
The other drawback is the absence of derivative
securities at CSE. Investor participation in share
trading increase if there is a derivative market si-
multaneously with the equity market.

Table 1 shows the trading statistics of Colom-
bo Stock Exchange from year 1990. According
to the table All Share Price Index (ASPI) comes
to its lowest in the year 2000 and after that it gra-
dually increases. During the period 1990 to 2000
the returns of ASPI have gradually decreased
followed by an upward trend except in the year
2008. The average annual returns of ASPI is
23.04 percent during the period of 1990-2009
whilst in the last year (2009) it was 103.10 per-
cent which is one of the highest when compa-
red with worldwide exchanges. The total value
of transactions clearly follows an upward trend

during the last decade. Foreign stock trading
started at CSE since 1991 with the abolition of
100 percent transfer of property tax on share
purchase by non-nationals and the relaxation of
exchange control on inward remittances for share
purchases and outward remittances of surpluses
on dealings in listed shares. The most important
change in share transactions is the gradual inc-
rease of per ge of foreign tr ions du-
ring this period. Foreign trading is 54 percent of
the total value of annual transactions in the year
2009. The total market capitalization of the CSE
listed companies amounted to Rs. 36.9 billion. in
the year 1990 and with fluctuations from time to
time it ends up with Rs. 1,008.5 billion (approx.
US $ 8.8 billion) on the 13th October 2009.

2. Survey of Literature

Antonios et al. [2] examine the issue of efficien-
cy using data form the Istanbul Stock Exchange
from 1988 to 1993. Unlike most previous studies
on emerging markets the paper recognizes the
importance of taking into account the institutional
features of the market when examining pricing
efficiency. The results show that up to 1990 the
market was inefficient but the inefficiency mani-
fested itself through nondinear behaviour. The
results further reveal that from 1991 onwards the
market is not characterized by predictability and
is therefore informationally efficient.

Siriopoulos et al. [19] provide additional empiri-
cal evidence on the importance of the right regu-
latory changes in the efficiency of Istanbul Stock
Exchange for the period of 1989 to 1999. They
report that the inefficiency observed up to 1993
was manifested through non-linear behaviour. Ho-
wever, after 1993 the market became more effici-
ent and they justify it as a result of the institutional
and regulatory changes.

More recently, Charles et al. [5] examine the
efficiency of New Zealand’s stock market by asse-
ssing the prevalence of thin trading, non-linearity
and information asymmetry using Barclays Index
data from January 5, 1970 to June 27, 1991, and
its successor, the NZSE - 40 capital index from
June 28, 1991 through March 31, 2004. They
find that during the 1970s and 1980s, the stock
market appears to have been inefficient with thin
trading and non linearity. However, they strongly
suggest that the New Zealand stock market has
become more efficient since 1990.
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Hassan [13] examines efficiency of Dhaka Stock
Exch bytaking into i ion the pi
of nondinearity, thin trading and structural change.
Their evidence shows that parameter uncertainty is
a major consideration when developing any succe-
ssful trading strategy in Bangladesh Stock Market.
Even though they do find nondinearity after correcti-
ng for thin-trading in some of the years under study,
the ability to execute profitable trading strategies is
founded by p CHEE

There are few Sri Lankan studies found relating
to random walk hypothesis and market efficiency.
Samarakoon [17] examines the autocorrelations
of daily, weekly and monthly returns of CSE for
sample period of 1985-1995 using market indi-
ces. The study finds significant autocorrelations
in the order of 50 percent and coefficient of de-
termination (R?) of about 30 percent in daily mar-
ket returns during the sample period. But he does
not decompose the findings to find out reasons
for the autocorrelation.

Gunasekarage and Power [12] examine the
stock market overreaction hypothesis using mon-
thly share returns for the equity shares traded on
the CSE from 1989-2003. They use the market
model to estimate the coefficients but adjusted
for thin trading using the Dimsion’s aggregated
coefficient method. They find that investors ove-
rreact in the CSE. Further, they point out that
month of the year seems to be affecting the ove-
rreaction findings.

In addition to the above, there are a few event
studies which use daily returns data to compute
the beta () coefficient of stock returns using
linear market model. Dissabandara and Samara-
koon [6] examine the semi-strong form efficiency
test of informational content of dividend announ-
cements during 1993 to 1998 taking a sample
of 123 dividend announcements [6]. They find
that CSE is efficient in semi-strong form of mar-
ket efficiency. Further, Pathirawasam [16] made
the same conclusion for the semi-strong form
efficiency test of informational content of stock
announcements in Sri Lanka. Both of the above
studies use linear market model to compute pa-
rameters without taking into account thin trading
and non linearities into account.

3. Data and Methodology

This paper investigates the efficiency of the
CSE by considering the non-linearities in the pri-

ce time series and thin trading characteristics of
the CSE. This study uses the data of the ASPI
for the period from January 1990 to December
2009. We use the ASPI because it represents
the price variations of all the listed companies in
the market.

Daily closing index returns (R) are calculated
using the first log difference for daily ASPI.

R,=In(P, /P,,) (1)

Where, P, and P, represent the current and
previous daily market price index.

An augmented logistic equation model is used
[2] as the basis for investigating non linearity
effect of data set. The logistic equation also has
the advantage of capturing capability of feedback
mechanism:

R=0o*aR +a R +¢ @

Where R is the return calculated as the diffe-
rence of log price, and n = 2, 3. For the efficient
markets hypothesis that all the regression coeffi-
cients to be equal to zero(a,=a,=a,=a,= 0)
and error term (g) approaches to white noise
process.

Non-synchronous trading was first proposed by
Fisher [10], and then it was further developed by
the research of Scholars and William [18] and Lo
and MacKinlay [14]. Non-synchronous trading is
based on the differences in the adjustment spe-
eds of different stock prices to new information.
Different stocks have different price adjustment
speeds to new information arrival into the market.
According to this hypothesis, new information
is reflected to highly traded stock prices earlier
than thinly traded ones. As a result, information
affects the price of larger stocks first, and then
the smaller stocks when they trade subsequently.
This lag in price response leads to a positive au-
tocorrelation in index returns [1].

To incorporate thin trading into the analysis,
Miller et al. [15] propose an AR(1) model [14].
This autoregressive model involves estimating the
residuals of the AR(1) equation, and adjusting the
returns as follows.

R=a,+o,R +¢ (3)

- B
R™="1"ay @)

The model above assumes that the appropriate
adjustment for thin trading is constant over time.
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Tab. 2: walk model for uncorrected index returns for thin trading
Coefficient Std. Error T-Statistic Probability
PanelA. R=0,+a,R  +¢
o, 0.0384 0.0001 2.9600*** 0.0031***
o, 0.2734 0.0120 22.8704*** 0.0000***
3 ) F-statistic 9.7648

Breusch-Godfrey (BG) Serial Correlation LM Test —

Probability 0.0000
Panel B. R =0, +a,R +o,R’ +¢
o, 0.0408 0.0001 3.1087*** 0.0019***
o, 0.2760 0.0121 22.7237*** 0.0000***
o, -0.2178 0.1841 -1.1830 0.2368

F-statistic 7.1294
Breusch-Godfrey (BG) Serial Correlation LM Test —

Probability 0.0008
Panel C. R=a,+ R, + o,R°  + ¢,
o, 0.0376 0.0001 2.9035*** 0.0037***
o, 0.3139 0.0135 23.1799*** 0.0000***
oy -9.0547 1.4385 -6.2946*** 0.0000***

F-statistic 37.4444
Breusch-Godfrey (BG) Serial Correlation LM Test

Probability 0.00000

Source: own

*** denotes statistically significant at 1% level

However, Charles et al. [16] report that this as-
sumption is unlikely for emerging markets which
undergo structural changes [15]. Therefore,
equation (3) will be estimated recursively. In
testing for efficiency, equation (3) is estimated
using corrected returns calculated recursively
from equation (4).

We employ the Breusch-Godfrey (BG) test [11]
of higher order autocorrelation to test whether
all auto regression coefficients of random error
term are simultaneously equal to zero and which
measure whether the random error term follows
a white noise process.

4. Empirical Results

Panel A, B and C of the table 2 present the re-
sults of the random walk test using the unadjus-
ted equation of returns, for the period 1990 to
2009. Panel a of the table shows that intercept
coefficient (a,) is statistically significant at 1 per-
cent level, which implies that changes in variable
to be, on average, non zero. Thus this shows that

CSE is inefficient since the random walk is rejec-
ted. Furthermore, the diagnostic test shows that
the hypothesis that the error term is not a white
noise process because the series is found to be
serially correlated. As suggested by Antoniou et
al. [2], this serial correlation may be due to the
presence of non-linearity that is omitted [2]. The-
refore, we include non-inear terms R?  and R® |
to the equation 3 in order to test if the inclusion
of the non-linear terms alter the results and to
see the nature of the non-linear term.

Panel B of the table 2 shows that the introduc-
tion of a non-linear term (R?, ) does not make any
change to the earlier finding since the coeffici-
ent of nondinear term (R? ) is not statistically
significant. R, is still significant after adding
the non-linear term and serial correlation is not
removed. Thus, we can conclude that the inclusi-
on of the non-linear term has not removed the
error term having white noise properties. There
is no change in the initial results even after inclu-
ding second non-inear term (R, ) to the model
2. Both the coefficients of R jand R°  are still
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Tab. 3: Random walk model for corrected index returns for thin trading

Coefficient Std. Error T-Statistic Probability
Panel A. R* = o, + o,,R¥+ ¢,
o, 0.0000 0.0002 0.00056 0.9996
o, 0.0027 0.0124 0.2214 0.8248
. . F-statistic 1.9070

Breusch-Godfrey (BG) Serial Correlation LM Test

Probability 0.1486
Panel B. R =0, + 0,R™ + 0 R % ¢,
o, 0.0000 0.0001 0.3226 0.7470
a, 0.0072 0.0126 0.5681 0.5700
a, -0.2814 0.1362 -2.0663** 0.0388**

. F-statistic 9.9153

Breusch-Godfrey (BG) Serial Correlation LM Test —

Probability 0.0000
Panel C. R = o, + ,R™ + 0, R+ ¢,
o, 0.0000 0.0002 0.0843 0.9328
a, 0.0430 0.0141 3.0867*** 0.0024***
o, 9.5785 0.7759 -5.9010*** 0.0000***

F-statistic 31.8524
Breusch-Godfrey (BG) Serial Correlation LM Test —

Probability 0.0000***

Source: own
** denotes statistically significant at 5% level
*** denotes statistically significant at 1% level

Tab. 4: Estimation on a yearly basis of the equation R™ = o+ o,R'3+ ¢, (Part 1)

1%

Year o o, LM test Year o, o, LM test
1990 ?0'%02‘; ({_’6%542) 2.349 | 2000 ?cfo%r; (%?;6‘; 0.079
1991 &%0; ;%izz) 0800 | 9501 &?O%(; ?f% 0.785
1992 i%%os i_°1"°2726) 0005 | 2002 %?o%o) (()6(.)1049) 0.959
oos | 0900 | 0088 | g1 |anps | Q00 | 0009 | ,qp
1994 i%‘_):g ?6%5:) 1186 | 2004 fé’% gf:g‘; 6.540%**
1995 i%%oé; ?6?;14; 2.366 | 2005 &?0%(; g;fe‘; 8.683***
1996 &f’::; (_222;":‘: 0438 | 2006 &90023 (ﬁ)‘%";) 2,631
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Tab. 4: on a yearly basis of the equation R¥= a,+ o ‘R,'f‘+ g (Part2)

Year o, A LM test Year a, o, LM test
0.000 0.012 -0.000 -0.003

1997 (0.01) (0:19) 0.359 2007 (0.07) (0.42) 0.072
0.000 0.013 -0.000 -0.013

1998 (0.02) (0.21) 0.173 2008 (0.05) (0.20) 1169
-0.000 0.006 0.0000 0.020

1999 (0.10) (0.09) 0.116 2009 (0.10) (0.31) 0.352

Source: own
Thet: are reported in p

* denotes statistically significant at 10% level
** denotes statistically significant at 5% level
*** denotes statistically significant at 1% level

Tab. 5: Panel A: Estimation on a yearly basis of the equation R = o, + o.

1%

o (adi)2
R+ a,R" +¢

Year o, o, Oy LM test | Year a, o, Oy LM test
0000 0.055 0.089 i 0017 | 0017 | 2193 | 0.201
1990 | oo1)| (oso)| 010y 2329|2000 o7 | (027)| (0.89)
0023 0046 2233 0021| 0118 | -0.494 [3.296*
1991 020)| (069) (082 9729011 (01s) | (124)| (1.09)
0026 -0076| 22901 0000 | 0012 | -0.380
1992 os8)| (128)) (079)| ¥23077|20021 g1y | (018) | o7y | ©8%
0031 0061| -0831 0083 | 0030 | -2102
19931 024)| (092)| (0an| O177|2903 | (066) | (0.48) |(2.04) 1660
o111 0075 2277 0052 | 0075 | 0901
19941 o7e)| (19| (7ey| 1732|2904 | 641y | (108)| (r09) P92°
0129| 0104| 4465 0058 | 0003 | 231
1995 | qa7)| (160 (2osye| 0688120051 ha | (0.04) | (203 1837
0051| 0229 8126 0018 | 0012 | 1222
1996 | 088)| (004)| (184)| 0698|2008 1 04| (019)| (o.79)| ©212
0000 0010| 0404 0000 | 0000 | -1368
19971 008)| (016)| (©19)| O74|29°7| 014y | (001)| (04| ©0%
0075 0003| -2534 0111 | 0024 | 6519 "
98| 063)| (008)| (135)| ©F2°|20%8| (131)| (03g)|(@aze |30
0014 0005 0869 0013 | 0009 | 1109
999 | oan)| (on)| (028 ©9%3|20°| (015 | (o15)| (69| O
Source: own
The t- are reported in p
* denotes statistically significant at 10% level
** denotes statistically significant at 5% level
*** denotes statistically significant at 1% level
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significant and Breusch-Godfrey serial correlation
LM test shows that still random error term does
not follow a white noise. As most of the non-in-
tercept terms in the panel B and C of the table
are significant and error terms do not follow white
noise properties, based on results for the uncorre-
lated data, we can provisionally reject the null hy-
pothesis that the market is efficient and conclude
that the CSE is inefficient.

Next panel A, B and C of the table 3 show pre-
dictable behaviour of stock returns after adjusting
for the thin trading. Panel a of the table shows that
the adjustment of returns for thin trading appears
to have removed the predictability. Both o, and a,,
are not statistically significant and error term does
not show any significant serial correlation. Hence
we can come to a temporary conclusion that market
inefficiency drawn in the panel a of table 2 is due to
thin trading behaviour and after adjusting for thing
trading market follows a random walk. However,
Siriopoulos et al. [19] point out that even though
the market is by nature non-linear, it may look like
random walk but the use of a linear model leads
to wrong inferences. Therefore, we introduce nonli-
near components to the above model.

To investigate the evolution of market efficiency
in CSE over time, we estimate equation 3 and 4
on annual sub-sets of the index data. These re-
sults appearing in the table 4 does not include the
non-linear term.

The table 4 shows that none of the coefficients
of thin trading adjusted lag returns are significant-
ly different from zero. Further, except in three ti-
mes in all the other cases error term follows a whi-
te noise properties. This finding is same as the
results drawn in panel a of table 3. This finding
clearly shows that the predictability of returns in
the panel a of table 2 is due to thin trading be-
haviour of CSE. Thus using the linear model, it
appears that CSE is weak form efficient subject to
thin trading problem.

The table 5 shows yearly estimates obtained af-
ter applying the non-linear model to thin trading
adjusted data. Panel a of the table 5 reveals that
all lag linear coefficients of the model are not
significantly different from zero. However, coeffi-
cients of the non-linear term is statistically signi-
ficant more than at 5 percent level in years 1995,
2003, 2005 and 2008. LM test shows that error
term does not follow white noise properties in 6
years (1990, 1992, 1995, 2003, 2004 and 2005).

Findings of the panel B of the table 5 verify the
findings drawn in the panel C of the table 3. After
incorporating second non-linear term, around 50
percent of the coefficients in the model become
statistically significant. This finding is different
from the findings of Antoniou et al. [2], Siriopou-
los et al. [19] and Charles et al. [5]. They find that
those markets become efficient in the latter parts
of the sample. But this study reveals that market
inefficiency prevails throughout the whole sample
period. It implies that structural changes introdu-
ced by the authorities have not been performing
adequately yet in the CSE.

5. Discussions and Conclusion

This study examines the weak form efficiency
of the CSE taking into account the thin trading,
non-linearity and structural changes. The study
period is from 1990 to 2009. The study finds that
for the unadjusted returns for thin trading, stock
returns are predictable based on past returns.
However, after adjusting for the thin trading, liner
model does not show any predictability based on
past returns. This finding gives a conclusion for
the findings of Samarakoon [18]. He finds that
stock returns are predictable based on the past
returns. This study concludes that predictability
of returns find by Samarakoon is due to thin tra-
ding behavior of equity shares in CSE.

After incorporating non-linear components into
the model, we find that statistically significant non
linearities in the CSE after and before adjusting
returns for thin trading. Further, we can conclu-
de that the inefficiency observed at CSE during
the sample period is manifested through non-
-linear behaviour of stock returns. This finding
is in line with Antoniou et al. [2], Siriopoulos et
al.[19]. Further, this non-inearity may be due to
the over-reaction of Sri Lankan investors to new
information as revealed by Gunasekarage and
Power [12]. Further, our yearly analysis of returns
shows the same findings as in the full sample. It
clearly shows that structural changes introduced
to uplift the position of the market is not adequate
and non linearity of stock returns at CSE reveals
that there are market imperfections. Therefore,
we suggest that CSE should take steps to encou-
rage more investors to participate in share tra-
ding. In this regard introduction of risk hedging
instruments and allowing for short sales would be
much effective.
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Tab. 6: Panel B: Yearly basis estimation of the equation R “ = a + o R+ o,R* "+ ¢,
Year o, o, Oy LM test | Year oy o, Oy LM test
990 0o aoo| (0o o |7%|  (oon)| (rayer | (aoeper|  20%
e
R
R
904 oty odapr | 2sre | 29| (00| (00 (oak)| 22
= i e T 7
O i O P e
1997 fg_’&o) &%%7) ?63)29:3 0.578 | 2007 '(‘_’6‘_’1"5‘; (0115";5) (22"55);2 0434
R
1999 fé?:t?) (01“12028) (_'12%5;‘)3 0.493 | 2009 85.022:) (‘)1'_15;2) (_1';“;;’,3 3407*
Source: own
Thet: are reported in p hi

* denotes statistically significant at 10% level
** denotes statistically significant at 5% level
*** denotes statistically significant at 1% level
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ABSTRACT

MARKET EFFICIENCY, THIN TRADING AND NON-LINEAR BEHAVIOUR: EMERGING
MARKET EVIDENCE FROM SRI LANKA

Chandrapala Pathirawasam, | M S K Idirisinghe

This paper investigates the efficiency of Colombo Stock Exchange (CSE) taking into account
the possibility of non-linearities in the price time series, and thin trading characteristics of the Sri
Lankan stock market. We use the data on the All Share Price Index (ASPI) for the period from
January 1990 to December 2009. We use an AR(1) model to estimate the residuals of the AR(1)
equation, and then adjust the returns for thin trading. In addition to that an augmented logistic
equation model is used as a basis for investigation to take into account the nonlinearity in the
data. The study finds significant autocorrelations in the unadjusted daily market returns for thin
trading for the period of 1990 to 2009. However, the above predictability is removed when we
use thin trading adjusted returns to the model. After incorporating non- linear components into
the model, we find that statistically significant non linearity in the CSE after and before adjusting
returns for thin trading. Therefore, we can conclude that the inefficiency observed at CSE during
the sample period is manifested through non-linear behaviour of stock returns. We further examine
the models on annual sub-sets of the index data in order to investigate the effectiveness of market
regulatory changes on market efficiency at CSE. Unlike the other emerging markets we do not see
that regulatory changes have significantly encouraged investor participation, improved information
quality and reflected new information more rapidly in share prices. Therefore, further measures are
necessary to improve the informational efficiency of the CSE. In this regards allowing short sales
and introducing risk hedging derivative securities to the market would be effective.

Key Words: Colombo stock exchange, efficiency, thin-trading, non-linearity.
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