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An Analysis of Speed of Stock Price Adjustment to 
Market Wide Information 

Maria Hossain1 

Abstract: This study aims to identify firm level characteristics that determine the information 
assimilation pace of individual stocks in Dhaka Stock Exchange. The research sample 
consists of 32 stocks with yearly data for 5 years, a total of 160 firm-year observations. 
Bivariate and multivariate panel data analysis were used to study the effects of firm specific 
characteristics upon the speed of adjustment proxy DELAY. The analysis was conducted 
based on the hypothesis that some stocks tend to adjust faster to market wide information 
than others. It was found that parameters such as price to earnings ratio, annual turnover, 
and closing price had a significant influence on information assimilation. Firms with higher 
price to earnings ratio, higher turnover and higher closing price of stock adjusted the market 
news faster. Other variables such as financial leverage, price to book value ratio, earning 
per share, and number of shares traded had no significant influence on the speed of 
adjustment. 
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1. Rationale of The Study 

The stock market of Bangladesh has experienced remarkable growth since 2007 (Siddiqi, 2010). 
Nevertheless, the trend was a bit slow between July 2008 and February 2009, which according to 
Rahman et al. (2009) was mainly because of domestic factors and is not extensively related with 
the world recession since the role played by foreign capital in the stock market of Bangladesh is 
very insignificant. The DSE indices did not move like the global indices, which fell drastically in 
the outcome of the global financial meltdown (Emerging Markets Monitor, 2008c, p. 9). It should 
be stated that all the indices in the DSE showed negative growth during the first few months of the 
fiscal year 2008-09 (Rahman et al. 2009, p. 14). However, after that there was an impressive 
growth of the stock market index and the condition of the market seemed unusual and unexpected 
at times of global recession (Siddiqi, 2010). Hassan et al (2000) concluded in his study that the 
Dhaka Stock Exchange (DSE) equity returns showed positive skewness, excess kurtosis and 
deviation from normality. The returns display significant serial correlation, implying stock market 
inefficiency. The processing of new information in Bangladesh is rather weak, and may result 
from the persistent large number of non-actively traded shares, and the limited role of mutual 
funds and professionally managed investment and broker houses. As a policy to improve the 
capital market efficiency, the timely disclosure and dissemination of information to the 
shareholders and investors on the performance of listed companies should be emphasized. While 
transforming Bangladesh capital market into an efficient one is a vision in itself, trying to 
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understand what parameters determine a simple measure of this efficiency is the immediate 
purpose to be fulfilled in the development process. When looked at the neighbor country India, for 
example, large firms as well as firms with high turnover and trading volume, assimilated the 
market wide news faster while firms with higher financial leverage took a longer time for price 
adjustments. Stocks with high firm value and share price volatility were also found to adjust to 
market information faster. Findings of this type of stock behavior in Bangladesh will contribute 
towards the current body of knowledge of information asymmetry, price movement and overall 
level of efficiency of Bangladesh capital market, and also help other stakeholders including the 
listed companies, the exchanges, the regulatory authorities for facilitating better policy 
recommendations. 

2. Literature Review 

In the absence of a theoretical model that offers a clear explanation of the determinants of market 
indices, the choice of the explanatory variables is determined by the availability of data and 
empirical results documented in extant literature. It is worth highlighting that most earlier studies 
tried to focus on the impact of one selected factor on market efficiency, and discussions in them 
were made on selected variables and the findings were compiled into a unified framework. 

The speed of adjustment is strongly related to firm-specific characteristics and the log of 
capitalization explains some of the cross-sectional variability in the adjustment coefficients for 
most of the return intervals. 

According to Theobald and Yallup (2004), the speed of adjustment of stock prices to any 
information provides evidence of either under reactions or overreactions in stock markets. Several 
recent papers have examined the reactions of the markets to information across the developed, as 
well as the emerging stock markets. While some research papers support the concept of 
overreaction (De Bondt et al., 1985, 1987) in the stock markets, a few others add strength to the 
under reaction hypothesis (Michaely et al., 1995). Jooyoung and Kim (2011) examined 
information content hypothesis and affirmed that stock indexing methodology conveys valuable 
information to the investors. Stocks that were added to the index were considered to be good 
stocks by the investors and outperformed the markets compared to the stocks deleted from the 
index.  

Chul and Yi (2011) investigated information asymmetry in the Korean stock market and noted that 
the volume of trading per se appeared unrelated to the speed of adjustment in the unit-interval, 
while the effect of the variable measuring trading intensity became insignificant when they added 
size to the regression. This was probably due to the positive correlation existing between size and 
this variable. Size was all through significant and its beta was negative so that an increase in size 
is associated with a reduction in the adjustment coefficient. The results confirm that firm size is 
strongly related to the measured speed of adjustment. 

Gottardo (2011) investigated the Italian stock and futures markets and found that the relationship 
between adjustment coefficients and the log of capitalization was consistently negative for 
measurement intervals ranging from five minutes to three days and statistically significant but for 
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the last interval. The direction of this relationship was reversed for return intervals of four days or 
more, but in this case size is significant only for the intervals from six to eight days2. 

Chordia and Swaminathan (2000) demonstrated that returns of stocks with high trading volume 
led returns of stock with low trading volume primarily because the high volume stocks adjust 
faster to market wide information. This is consistent with speed of adjustment hypothesis. Results 
showed that stocks with high DELAY also tended to be smaller, had fewer analysts, were higher 
priced and had lower volatility. This study supports the hypothesis that trading volume is a 
significant determinant of how slowly or rapidly stock prices adjust to new information3. 

The bulk of the evidence, therefore, points to slow diffusion of common information as the main 
source of the observed cross-autocorrelation patterns. Lo and MacKinlay (1990a) attributed the 
lead-lag effect to market-wide common information transmitting slowly from big firms to small 
firms. Chordia and Swaminathan (2000) argued that the lead-lag effect between high volume firms 
and low volume firms was caused by low volume firms adjusting more slowly to market-wide 
information. 

What economic forces are responsible for the slow diffusion of information in the equity market? 
Merton (1987) recognized the importance of information costs and institutional restrictions in the 
information acquisition and dissemination process. Diamond and Verrecchia (1987) argued that 
short sale constraints can slow down the response of stock prices to new information, especially 
when the information is negative. Holden and Subrahmanyam (1992) and Foster and Viswanathan 
(1993) demonstrated that the presence of more informed investors leads to faster stock price 
adjustment to new information. Mech (1993) showed that stock prices respond to new information 
more rapidly when price changes are large relative to the bid-ask spread. Badrinath, Kale and Noe 
(1995) developed a multi-period model in which the information set-up cost and/or prudence 
restrictions led to a lead- lag relation between institutionally “favored” firms and “unfavored” 
firms. Finally, Peng (2002) constructed a learning model in which incomplete information, in the 
form of an information capacity constraint faced by the representative investor, caused a delay in 
the price adjustment process. 

Amihud and Mendelson (1987) proposed a model of price adjustment, which factors the noise 
component, to measure speed of price adjustment. Damodaran (1993) developed a partial price 
adjustment model that split the variance into three—the intrinsic variance, noise and the price 
adjustment effect—and then calculated the price adjustment co-efficient. Brisley and Theobald 
(1996) corrected the Damodaran (1993) estimation by proposing a better model to calculate the 
price adjustment co-efficient. 

Chordia and Swaminathan (2000) constructed 16 portfolios based on the characteristics of size and 
trading volume in the United States to test the impact of firm size and turnover upon speed of 
adjustment. Their initial observation was that both daily and weekly autocorrelation decreased 
with firm size; from this they inferred that large firms lead small firms in speed of information 
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adjustment. They also observed that portfolios with low trading volume lag behind portfolios with 
high trading volumes. In addition, they examined the adjustment of speed of information in 
individual stocks using the Dimson (1979) beta regression and firm level characteristics and found 
that stocks with slower adjustment were small, had lower volatility, lower trading volumes and 
fewer analyst reports. 

Chiang et al. (2008) studied speed of information adjustment in the context of the Chinese 
markets. They used the VAR model on class A and B shares and found that the lagged returns of 
the class A shares were able to indicate the lagged returns of class B shares and that class A shares 
responded and adjusted to market information more quickly than class B shares. Among firm level 
characteristics, the variables that had a significant impact upon the speed of adjustment were 
trading volume, earnings per share (EPS) and market value. 

Marisetty (2003) applied the Brisley and Theobald (1996) corrected Damodaran model to the 
Indian stock markets and found the Indian markets are prone to an initial overreaction before 
converging to their intrinsic values. He also observed that the Indian markets, when compared to 
their Western counterparts, are slower in adjusting to information. He said that the convergence of 
prices is not as systematic in less developed markets as it is in the NYSE, since investors with 
access to private information may choose to keep the prices unstable till a correction occurs. 

Sivakumar (2010) used a Generalized Conditional Auto Regressive Heteroscedasticity (GARCH) 
approach to analyze the intraday information assimilation in the Bombay Stock Exchange (BSE). 
He observed that the market gives precedence to new information for a very short interval of five 
minutes, and the information is completely assimilated in half an hour. Acharya (2010) employed 
an Auto Regressive Moving Average (ARMA) model to study the impact of any change in the 
market quality or structure by studying speed of information in securities. 

Prasanna and Menon (2012) on their study on listed stocks in Indian stock market found that firm 
specific variables, such as closing price, EPS, and price earnings ratio, had no significant influence 
on the speed of adjustment in any of the three models. Financial leverage (FL) had a positive 
impact upon DELAY. Firms with a higher financial ratio possessed higher financial risks and are 
identified as risky assets by financial investors. The information adjustment in such firms with a 
higher financial ratio was slower than in a firm with a lower financial ratio. Companies with 
higher price to book value ratios factored information much more quickly than those with lower 
ratios. 

The evidences from the wide range of studies concerning the efficiency hypothesis of Bangladesh 
stock market in the literature are mixed. The studies such as, Chowdhury (1994), Hassan, Islam 
and Basher (1999), Hassan and Maroney, (2004), Ainul and Khaled, (2005), Kader and Rahman 
(2005), Alam, Alam and Uddin (2007), Uddin and Alam (2007), Mobarek, Mollah and Bhuyan 
(2008), Uddin and Khoda (2009) do not support the weak form of efficiency of Bangladesh’s 
Dhaka Stock Exchange market. There are also a very few studies such as Hassan, and Chowdhury, 
(2008), Uddin and Shakila (2008) which support the existence of weak form efficiency of 
Bangladesh stock market. Basher, Hassan, and Islam (2008) used the GARCH model in order to 
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find the relationship between risk and return over the past decades of DSE. This disagreement 
regarding the efficiency market hypothesis has generated research interest in this topic.  

Hossain (2011) investigated the stock return behavior of DSE indices, the informational efficiency 
of the market, the relationship between volatility and returns using the GARCH-M model. The 
empirical analysis found that, irrespective of the indices examined, the stock returns of DSE were 
skewed, had excess kurtosis and were not normally distributed. The results of ACF, ADF, PP tests 
and ARIMA models showed the existence of deviations from market efficiency in the pricing of 
equities.  

Ahmed and Ali (2013) investigated a sample of stocks in Dhaka Stock exchange between 
November 27, 2011 and December 31, 2010. They applied Run test, L-B-Q test and Multiple 
Variance ratio on 2233 daily, 402 weekly and 106 monthly observations to examine whether DSE 
Gen index follow random walk or not. They found that for short term data i.e., daily data, DSE 
Gen was non-random but for longer term data, i.e., weekly and monthly data, the same variable 
was found to be random. This led them to conclude that Bangladesh stock market is not weak 
form efficient for shorter time horizon but for longer time horizon.  

A very few studies have been done on the stock market in Bangladesh regarding market efficiency 
and none on the price adjustment process based on stock characteristics. The present study is an 
attempt to make some contribution to the literature by developing a new measure of the degree of 
market efficiency under the continuum. 

3. Objectives of the Study 

The main objective of the study is to identify the firm level characteristics that determine the 
information assimilation pace of individual stocks in the Bangladesh capital markets. The specific 
objectives of the project are: 

 To understand the speed of price adjustment hypothesis; 

 To specify important firm level characteristics that affect speed of price adjustment; 

 To construct a suitable variable matrix; 

 To learn the effects of firm specific characteristics upon the speed of adjustment; and 

 To explain the nature of relationship between the variables in the context of Bangladesh 
Capital Market. 

4. Research Hypotheses 

The research question that the present study examines is: which of the debated firm specific 
variables have influence on the speed of adjustment across the listed companies in Bangladesh and 
the study tried to find the answer with the help of panel data analysis. The change in the speed of 
price adjustment of firms across years is assessed to understand the level of price volatility in 
market and this volatility is related to period of crisis. The strength of the relationship between the 
speed of price adjustment and market-wide information has also been analyzed along with 
sufficient practical rationale. 
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In light of the above existing literature and the research question, the main hypothesis of the study 
is as follows: 

 Hmain= The speed of stock price adjustment is dependent on firm specific characteristics of the 
stocks. 

 The main hypothesis dictates the testing of a number of sub-hypotheses which are: 

 H1 = There is a significant relationship between the firm’s financial leverage and DELAY 

 H2 = There is a significant relationship between the firm’s price earning’s ratio and DELAY 

 H3 = There is a significant relationship between the firm’s price to book value ratio and 
DELAY 

 H4 = There is a significant relationship between the firm’s earning per share and DELAY 

 H5 = There is a significant relationship between the firm’s market capitalization and DELAY 

 H6 = There is a significant relationship between the firm’s annual turnover and DELAY 

 H7 = There is a significant relationship between the firm’s annual number of stocks traded and 
DELAY 

 H8 = There is a significant relationship between the closing price of the firm’s stock and 
DELAY 

5. Methodology 

5.1 Data Sources and Analytical Framework  

The paper has been prepared with information from secondary sources only. Daily market prices 
reflected by DSE General Index were used for the period 2008-2012. Data on daily stock prices of 
individual companies and annual data of 8 firm specific variables (financial leverage, price to 
earnings ratio, price to book value ratio, earnings per share, annual market capitalization, annual 
turnover, annual number of shares traded and year-end closing price) for over 5 year period have 
been collected from company annual statements and Dhaka Stock Exchange (DSE) library.  Few 
other secondary sources of data included the following: 

• 160 Annual Statements of the 32 sample companies listed on DSE for 5 years 

• Published articles on price adjustment process to new information and the proxy of the speed 
of adjustment 

• Newspaper articles downloaded from www.financialexpress-bd.com and www.thedailystar.net  

• Online sources of working papers and study reports 

• Online tutorials on econometric and financial model preferred for the specific study 

• Academic books on corporate finance and security analysis 

In line with the objectives of the study the analytical framework was designed to assess 
significance of relationship among firm specific variables and speed of stock price adjustment. In 
this regard a variable matrix was constructed and an empirical model was developed. Panel data 
were used to help reveal the inherent relationship between the chosen variables. 
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In processing and analyzing data frequency tables and selected descriptive and inferential statistics 
were used. Measures of central tendency and measures of dispersion were deployed to estimate the 
extent of variability of outcome and impact assessment variables/indicators. Confidence intervals 
of population parameters for selected variables were estimated using the conventional statistical 
formula4.  In ensuring the reliability and consistency of data generated for each variable, outliers 
(extreme values) were detected and necessary measures were taken to overcome the problems 
arising out of extreme values. In analyzing the results of the model using panel data, test statistics 
were also taken into consideration. 

5.1 Variables Measurement 

A number of parameters were used to represent the firm specific characteristics and their 
relationship to the measure of speed of price adjustment tested to identify the nature and the 
impact of these variables on the information adjustment process.  Among others, financial 
leverage, price earnings ratio, price to book value ratio, earning per share, market capitalization, 
annual turnover, number of shares traded and closing price of individual stocks were included in 
the list. The variables matrix in Table 1 exhibits the list of key variables and their operational 
definitions: 

Table 1: Variables matrix and operation definitions 

Types of Variable Variables Definition 

Dependent Variable Speed of information 
adjustment 

DELAY- The log it transformation of the ratio 
of Dimson beta to contemporaneous beta 

Independent Variable Financial Leverage (FL) Ratio of Total Debt to Total Equity 

Independent Variable Price Earnings Ratio (PE) Ratio of price per Share to  Earnings per 
Share 

Independent Variable Price to Book Value Ratio 
(PB) 

Ratio of Total Market Capitalization to Total 
Equity 

Independent Variable Earnings per Share (EPS) Ratio of Total Earnings to Number of Shares 
outstanding 

Independent Variable Log of Market Capitalization 
(LOGMC) 

Reflected by natural logarithm of Price per 
share multiplied by number of shares 
outstanding 

Independent Variable Log of Annual Turnover 
(LOGTO) 

Reflected by natural logarithm of total 
number of shares transacted multiplied by the 
corresponding price of shares of each 
transaction. 

Independent Variable Log of Shares traded  
(LOGTO) 

Reflected by natural logarithm of total 
number of shares traded by the year end 

Independent Variable Closing Price (CP)  The year end, end of December, closing price 
of a particular stock 
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The proxy used for representing the pace of information assimilation in market is DELAY which 

is a log it transformation of the ratio of Dimson Beta to the contemporaneous beta. The Dimson 

Beta is calculated using a lag length of 2 days and lead length of 1 day. The DELAY measure is 

calculated for each of the 32 companies for each of the respective 5 year sample period. This is 

obtained by calculating 4 beta coefficients (2 lagged betas, 1 lead beta and 1 contemporaneous 

beta) from 4 linear regressions between daily return of DSE General Index and daily return of the 

stocks of corresponding firms for each of the 5 years. In total, 32 x 5 x 4 =640 regressions were 

carried out to calculate DELAY measure of each of the sample companies for respective 5 years. 

5.3 Empirical Model 

Panel data bivariate regressions with DELAY as the dependent variable and firm level 

characteristics as the independent variables have been executed. The value of coefficients 

signifying extent of firm-specific characteristics on DELAY for Fixed Effects (FE), Random 

Effects (RE) and Between Effects (BE) have been estimated individually. The bivariate regression 

equation is derived as the following: 

 

A multiple panel data multiple regression was then conducted with DELAY as the dependent 

variable on the data set of 160 observations. The research sample consists of 32 stocks with yearly 

data for 5 years, a total of 160 firm-year observations. For analytical purpose, the statistical 

software Stata (version 11) has been used. 

 

6. Findings 

6.1  Firm specific information of selected stocks: A descriptive analysis 

Before establishing the necessary quantitative model for analyzing the possible relationship and 

outcome of the data, the descriptive statistics of the variables chosen for executing the study are 

elicited.  



An Analysis of Speed of Stock Price Adjustment to Market Wide Information 43 

Table 2: Descriptive Statistics 

Variable  Mean Std. Dev. Min Max Observations 

delay overall 0.602521 0.151287 0.187217 1 N 160 

between  0.088028 0.367772 0.73013 n 32 

within  0.123829 0.177269 1.017114 T 5 

Fl overall 4.635488 5.54165 0.198087 27.55804 N 133 

between  5.797737 0.275604 24.45227 n 31 

within  0.9833 0.718156 11.72968 T-bar 4.29032 

Pe overall 85.73398 173.835 -46.4718 1250.137 N 160 

between  74.3403 9.672742 304.1029 n 32 

within  157.579 -201.877 1031.768 T 5 

Pb overall 12.0297 95.2227 0.23227 1100.817 N 133 

between  65.50944 0.837112 368.0542 n 31 

within  78.15213 -354.701 744.7922 T-bar 4.29032 

eps overall 24.0127 40.11844 -14.98 273.96 N 160 

between  22.99473 0.3562 93.888 n 32 

within  33.07618 -64.8253 204.0847 T 5 

logmc overall 3.417378 0.715867 1.559278 4.736972 N 160 

between  0.683189 2.262988 4.528339 n 32 

within  0.239712 2.530844 4.02909 T 5 

logto overall 9.288294 0.86185 6.180557 11.28029 N 160 

between  0.770583 7.33845 10.74724 n 32 

within  0.404878 8.0815 10.06836 T 5 

logst overall 6.645044 0.986104 3.321184 8.747916 N 160 

between  0.887561 4.539144 8.475922 n 32 

within  0.452166 5.404691 8.133539 T 5 

Cp overall 796.9478 1072.904 16.4 7169.5 N 160 

between  604.3375 33.82 2479.25 n 32 

within  891.6768 -1518.2 5487.198 T 5 

Tables 2 present the descriptive statistics of the variable used in the analysis. The ‘‘overall’’ value 
reflects random statistics, ‘‘between’’ provides cross sectional average and ‘‘within’’ represents 
time series data. The overall average value of delay was 0.6025214 with a standard deviation of 
15.12867%; 0.6025214, led to the inference that the news absorption time taken by Bangladeshi 
firms is fairly long. Delays with value closer to 0 infer faster news adjustment and a value closer 
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to 1 reflects slower adjustment. The average delay across the firm (between effects) was very 
small, whereas large time effects average indicated that the delay value has changed over the 5-
year period in Bangladesh (Figure 1). The delay in price adjustment reduced progressively from 
2008 up to 2010, indicating that prices reflected the news more quickly. The years 2010 and 2011 
represents the transition of bursting of the boom period into a deep bust where the market 
experienced higher volatility. During this period DELAY increased, reducing the speed of 
adjustment. However from 2011 to 2012, the DELAY still maintained its upper trend but with a 
lower slope. This indicates that the market was still undergoing the process of recovery through 
slower price adjustment and instability in stock prices was yet to fall. This is in agreement to the 
findings of Prasanna and Menon (2012) where they asserted that during a crisis period the market 
news is reflected in the prices more quickly. 

 

Figure 1: Average DELAY for 5 years across firms 

 

6.2  Modeling of the inter-relationships of firm level characteristics and price movement of 
stock 

6.2.1 A Measure of Speed of Adjustment of an Individual Stock  

In the case of many stocks in emerging markets such as Bangladesh, trading happens infrequently. 
Hence, the normal beta calculated in such cases would be understated. Dimson (1979) devised a 
model to correct anomalies in the beta of securities, more particularly the downward bias caused 
by infrequent trading in such securities. This model has been used in recent finance research to 
measure speed of adjustment, since it was specifically developed to take into account the effects of 
thin trading. 

Dimson Beta Regression is considered as a basic measure of incorporating the market-wide 
information by a firm (Chordia and Swaminathan, 2000). Dimson beta was calculated (Dimson, 
1979) using the following equation:  
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Where  is the daily return on the stock,  is the daily return on the market index and  is 

the market beta at lag length k. The return on DGEN index has been taken as a proxy for the 

market return to compute the beta of individual stock.  

The Dimson Beta is calculated using a lag length of 2 days and lead length of 1 day (Chordia and 

Swaminathan, 2000). The ratio of Dimson beta to the contemporaneous beta is computed using the 

following formula: 

 

A logit transformation of this ratio is called DELAY (Chordia and Swaminathan, 2000), which is 
considered as a proxy to measure of speed of adjustment for a stock. 

 

The   is the measure of the speed of information adjustment for the individual stock i for 

the year t. The range of values of DELAY is from 0 to 1. The value of DELAY closer to 0 implies 

a faster speed of adjustment while a value closer to 1 implies slower adjustment speed. This 

DELAY (Chiang et al., 2008) was used as the dependent variable to examine the impact of firm 

level characteristics. 

6.2.2  Firm Level Characteristics 

Financial performance attributes, as well as market performance attributes, cause firm level 

variation in the speed adjustment coefficient. Some studies in the literature reported that firm size, 

volume, DELAY, turnover, market capitalization and frequency of trade influence the speed of 

adjustment (Chordia and Swaminathan, 2000; Chiang et al., 2008). There were also studies that 

contradict and report that firm size and market capitalization do not matter in the speed of 

adjustment (Acharya, 2010). In this study the trade related variables, such the natural log of annual 

market capitalization (LOGMC) to represent firm size, log of market capitalization (MC), log of 

annual shares traded (LOGST) and natural log of annual turnover (LOGTO), have been used to 

reflect the impact of trading activity upon the speed coefficient. Further, market performance 

related variables such as Price Earnings ratio (PE), Closing Price (CP), Standard Deviation of 

stock returns (SD) and a firm specific variable financial leverage ratio (FL) have been included for 

analysis. 

Financial performance variable such as annual EPS has been included to analyze firm level 

variations in the speed of news adjustment. The average annual values were taken as the 

representative value of the firm for the year. The findings and the discussion of the results from 

the panel data regression analysis follow in the next section. 
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6.3  Impact of Firm specific information on price movement of stock: Model Output 

6.3.1 Panel Data Analysis: Vicariate Analysis 

Panel data regression with DELAY as the dependent variable and firm level characteristics as 

independent variables has been estimated. The value for Fixed Effects (FE), Random Effects (RE) 

and Between Effects (BE) has been estimated and is reported in Tables 2–4 respectively. 

It was found that independent variables are statistically significant in both the FE and RE Models. 

The fixed effects model estimates the impact of time series information within the independent 

variables upon the dependent variables. It examines time series changes within the firm level 

information 

 

where Y is a dependent variable, i represents unit or firm, t is a measure of time,  is a 

categorical variable denoting unit,  is an intercept and  is a slope coefficient of independent 

variable x. 

 

Table 3: Cross section fixed effects estimates 

Independent Variable Coefficient t-statistic R^2 F-Statistic P value 

FL -0.0102599 -0.88 0.0006 0.78 0.379 

PE -0.0001408 -2.05 0.02 4.21* 0.0421 

PB -0.000051 -0.35 0.0003 0.12 0.7288 

EPS 0.0001727 0.52 0.0034 0.27 0.6036 

LOGMC -0.1232466 -2.77 0.0017 7.67* 0.0065 

LOGTO -0.0862631 -3.31 0.0052 10.98* 0.0012 

LOGST -0.0071546 -0.29 0 0.09 0.7688 

CP -0.0000374 -3.15 0.0286 9.92* 0.0020 

In the FE model, alpha and beta coefficients are estimated assuming that unit ( ) effects have 

fixed quantities. The model estimates reported in Table 3 explain that price to earnings ratio, 

market capitalization, annual turnover and closing price are the influencing firm level 

characteristics upon the speed of adjustments. The results in Table 3 prove that price-earnings 

ratio, firm size, annual turnover and closing price emerge as significant characteristics in the cross-

sectional analysis. 
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Table 4: Cross section between effects estimates 

Independent Variable Coefficient t-statistic R^2 F-Statistic 

Sector -0.0055529 -1.62 0.0267 2.64 

FL 0.0008629 0.31 0.0006 0.09 

PE -0.0000404 -0.19 0.02 0.03 

PB 0.0001983 0.81 0.0003 0.65 

EPS 0.0003202 0.46 0.0034 0.21 

LOGMC 0.0057618 0.25 0.0017 0.06 

LOGTO 0.0082187 0.4 0.0052 0.16 

LOGST 0.0022272 0.12 0 0.02 

CP 6.34E-06 0.24 0.0286 0.06 

In contrast, in the case of the BE model, mean values have been calculated for each of the firms 

across the time periods, and cross sectional influence of independent variables was observed. The 

results reported in Table 4 prove that none of the variables is significant in the cross sectional 

analysis. The BE model averages variables over the long sample period and is hence not widely 

used in financial research. However, the key characteristics identified in the FE model were also 

found significant in the BE model. 

Table 5: Cross section random effects estimates 

Independent Variable Coefficient Z-statistic R^2 Wald Chi Statistic P value 

FL 0.0003154 0.11 0.0006 0.01 0.9097 

PE -0.0001316 -2.02 0.02 4.07* 0.0436 

PB 5.22E-06 0.04 0.0003 0 0.9677 

EPS 0.0002 0.67 0.0034 0.45 0.5030 

LOGMC -0.0223576 -1.06 0.0017 1.12 0.2904 

LOGTO -0.0285934 -1.72 0.0052 2.96 0.0852 

LOGST -0.0011226 -0.08 0 0.01 0.9382 

CP -3.01E-05 -2.77 0.0286 7.66* 0.0056 

The random effect model estimates the matrix weighted average impact of fixed and between 
effects and is widely used in financial research. The Generalized Least Square Method (GLS) was 
used in the model. The results are shown in Table 5. The results in the table prove that only price-
earnings ratio and closing price emerge as significant characteristics in this analysis at 5% level of 
significance. In order to understand which model is more consistent and efficient, the Hausman 
test was conducted.  
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The Hausman test compares fixed and random estimations. Hausman test is run to decide between 

fixed or random effects with the following set of hypotheses: : The preferred model is random 

effects; : The preferred model is fixed effects. It basically tests whether the unique errors (ui) 

are correlated with the regressors, the null hypothesis stating that they are not. The null hypothesis 

here also means that estimations of the RE model are equal with those of the fixed effects model.  

For the current case, the following set of hypotheses are tested: 

Ho:  The difference in coefficients under fixed effects and random effects is not systematic 
[Random Effect] 

H1:  The difference in coefficients under fixed effects and random effects is systematic [ Fixed 
Effect] 

Table 6: The Hausman Test Outcome 

 Coefficients   

 Fixed(b) Random(B) Difference(b-B) S.E.[sqrt(diag(V
_b-V_B))] 

Fl -0.00825 0.000439 -0.00869 0.011192 

Pe 3.84E-05 -7.77E-06 4.62E-05 2.67E-05 

Pb -0.00015 1.98E-05 -0.00017 0.000074 

Eps 0.00035 0.000487 -0.00014 0.000156 

logmc -0.02267 -0.02029 -0.00238 0.066148 

logto -0.04983 -0.01113 -0.03869 0.028553 

logst 0.050692 0.02409 0.026602 0.019371 

Ho:  difference in coefficients not systematic chi2(7) = (b-B)'[(V_b-V_B)^(-1)](b-B) =  10.50 
        Prob>chi2 = 0.1619 

The p value of the Chi Square statistic is 0.1619 which is greater than 5% level of significance. 
Hence, the Hausman test failed to reject the null hypothesis, which indicates that the random 
effects are efficient and are also similar and consistent with the fixed effects. Hence, the 
coefficient values and their signs under the random effects will be considered for the rest of the 
analysis of the study. 

The firm specific variable, price earnings ratio was a significant determinant of the speed of price 
adjustment in both the fixed effect and random effect model at 95% interval. This finding does not 
match those of the similar past studies where price earnings ratio did not exhibit any significant 
relationship with the speed of price adjustment (Prasanna and Menon, 2012). Companies with 
higher price to earnings ratios factored information much more quickly than those with lower 
ratios. 
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This observation, however, is inadvertently opposite to a very common practice among general 
investors in Bangladesh stock market where people largely consider price earnings ratio as an 
important yardstick or a guide for their trading and investment decisions. Usually stocks with high 
price earnings ratio are considered overvalued and hence less attractive to be followed by the 
market which in turn leads to slower price adjustment. If a stock is followed by a large number of 
market participants, its price quickly incorporates all public and immaterial private information 
and thus implies a positive relationship between price earnings ratio and DELAY. 

The firm size gauged by market capitalization is a much debated topic in the literature, especially 
about its impact on the speed of adjustment. Market capitalization (Tables 2–4) was found to be 
statistically significant at 95% level in fixed effect model and at 90% level of significance in 
random effect model. Though it was not found to be statistically significant in between effect, the 
negative coefficient (consistent with other models) indicates that those firms with the higher 
market capitalization displayed faster information assimilation and had lower computed value of 
DELAY. Thus, this study reconfirms the observations of Prasanna and Menon (2012), Poshakwale 
and Theobald (2004) that prices of large firms adjust and reflect the market news within a short 
time span. 

The impact of turnover was inverse and significant upon the DELAY in all three models. It was 

statistically significant at 95% in the fixed effect model and 90% in the random effect model while 

not being significant in between effect model. This clearly shows that firms with higher turnover 

have faster speed adjustment compared to others. These findings support the lead–lag patterns 

reported by both Chordia and Swaminathan (2000) and Chiang et al. (2008) and the findings of of 

Prasanna and Menon (2012). 

Similarly, the quantity of shares traded, which is a proxy for trading activity, had a negative 

impact on speed. However, the coefficient was not statistically significant at 95% in any of the 

models. This observation is not coherent with the results in previous literature based on other 

developing markets. Nevertheless, it is claimed that the higher the trading activity, the lower will 

be the DELAY and the faster will be the news assimilation and adjustment. 

Finally, closing price of stocks also exerts a negative influence on price adjustment speed. The 

coefficient, though being very small, is statistically significant at 95% level of significance in both 

the fixed effect and random effect model. This is again in contrast to the finding of the reference 

paper where firm specific variable such a closing price was not found to be a significant 

determinant of the speed of price adjustment. What can be deduced is that firms whose stocks are 

closing high at year end tend to have lower DELAY and hence higher speed of price adjustment. 

This raises the similar question as that made for the observation from relationship of price to 

earnings ratio and DELAY. A possible explanation is that firms with higher closing price yield 

higher year end returns which notify market of their lucrative potentiality as investment and in 

turn results in large market participants following the stock and quickly add premium or discount 

prices for the all public and immaterial private information.  
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Firm specific variables, such as financial leverage, price to book value ratio, earning per share, and 
number of shares traded had no significant influence on the speed of adjustment in any of the three 
models at 5% and 10% level of significance. 

6.3.2 Testing for Stationarity 

A study of Baltagi (2005) enumerated that small and micro panels do not encounter stationarity 
issues. Stationarity is here tested using the Harris-Tzavalis unit root test (HT test) which is 
considered to be suitable and efficient in the case of a moderate sized panel along with the Levin-
Lin-Chu unit root test (LLC test). It assumes independence across cross sections. The null 
hypothesis and alternate hypothesis for panel unit root tests are as follows: 

Ho: = 1  

Ha: < 1. 

Under the null hypothesis of the existence of a unit root,  is non-stationary. Therefore, a 

standard ordinary least squares (OLS) regression will estimate a z- statistic that will have a 

nonstandard distribution.  Table 6 gives the output of HT tests conducted on each of the variables 

used in the study and shows corresponding z-statistics. It was found that there is a unit root in 

number of shares traded (LOGST). The other variables have no unit roots. 

Table 7: The Harris-Tzavalis unit root test 

Independent Variable Z-statistics P-Value 

Delay -6.3328* 0.0000 

FL -7.2839* 0.0034 

PE -4.5683* 0.0000 

PB -8.5672* 0.0000 

EPS -1.8084* 0.0353 

LOGMC -4.3474* 0.0000 

LOGTO -3.7219* 0.0001 

LOGST 0.4338 0.6678 

CP -4.8437* 0.0000 

6.3.3  Testing for Autocorrelation in the Panel Data set 

Because serial correlation in linear panel-data models biases the standard errors and causes the 

results to be less efficient, researchers need to identify serial correlation in the idiosyncratic error 

term in a panel-data model. While a number of tests for serial correlation in panel-data models 
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have been proposed, a new test discussed by Wooldridge (2002) is very attractive because it 

requires relatively few assumptions and is easy to implement. The syntax in Stata of Wooldridge 

test for serial correlation in panel data is xt serial. The output of the test conducted on the current 

set of 160 observations is as follows: 

Table 8: Output of Wooldridge test for autocorrelation in panel data 

 

 

 

 

The test examines the hypothesis of no first order autocorrelation as opposed to the alternative 

hypothesis of significant first-order autocorrelation. The P value (0.0555), being greater than 5% 

level of significance clearly fails to reject the null-hypothesis of no first order autocorrelation at 

5% level of significance. Hence, it can be concluded that there is no existence of autocorrelation in 

the panel data set of this study. 

6.3.4  Multiple Regression Analysis 

A multiple panel data regression analysis was conducted, with DELAY as the dependent variable. 

The following multiple regression equations were estimated using panel data random effects 

model. 

 

 

 

 

 

 

 

 

 

 

Random-effects GLS regression                    Number of obs       =       133 
Group variable: firm1                            Number of groups  =         31 
 
 
R-sq:   within     = 0.0999                          Obs per group: min =         2 
 Between   = 0.1578                             avg =       4.3 
 overall     = 0.1100                          max =         0035 
 
 
Random effects u_i ~ Gaussian                    Wald chi2(9)       =     14.93 
corr(u_i, X)       = 0 (assumed)                 Prob > chi2          =    0.0928 

Wooldridge test for autocorrelation in panel data 
H0: no first-order autocorrelation 
 
F(1,  21)  =      4.109 
Prob > F  =      0.0555 
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Table 9: Multiple Panel Regression Random Effects 

delay Coef. Std. Error z P>|z| [95% Conf. Interval] 

Fl 0.000439 0.002806 0.16 0.876 -0.00506 0.005938 

Pe -7.77E-06 7.42E-05 -0.1 0.009* -0.00015 -0.000138 

Pb 1.98E-05 0.000128 0.15 0.877 -0.00023 0.00027 

Eps 0.000487 0.000361 1.35 0.177 -0.00022 0.001194 

logmc -0.02029 0.03686 -0.55 0.582 -0.09253 -0.011955 

logto -0.01113 0.043786 -0.25 0.080* -0.09695 0.074685 

logst 0.02409 0.032478 0.74 0.458 -0.03957 0.087745 

Cp -2.76E-05 1.54E-05 -1.79 0.045* -5.8E-05 -2.66E-06 

_cons 0.674725 0.213905 3.15 0.002 0.255479 1.09397 

sigma_u 0.056078      

sigma_e 0.127467      

Rho 0.16216      

The random effect model was used for the multivariate analysis.  The results of multiple 
regressions reconfirmed the observations made from the bivariate OLS estimations- R squared 
improved substantially in multiple regression estimation to 11.00% from around 2 % in the 
bivariate analysis; Price to earnings ratio, annual turnover and closing price are found to be 
statistically significant variable at 5% level of significance and the sign of their relationship with 
DELAY remained the same of that found in bivariate regression. However, market capitalization 
did not seem to be a significant determinant of the speed of information adjustment in this part of 
the regression. 

The price earnings ratio has a negative relationship with DELAY as shown by the coefficient of -
7.77E-06. This means that firms with higher PE ratio will have lower value of DELAY and hence 
higher speed of stock price adjustment to market information. This relationship is statistically 
significant, given the higher z-Statistic of the coefficient in the multivariate panel regression and a 
value of P value, 0.0090, which is less than 5% level of significance. 

Similarly, the relationship between annual turnover and DELAY is negative as shown by the 
coefficient of -0.01113. This means that stocks with higher annual turnover will have a lower 
value of DELAY and hence a higher speed of stock price adjustment to market information. This 
relationship is statistically significant at 10% level of significance but not at 5% level of 
significance as implied by the higher z-Statistic of the coefficient in the multivariate panel 
regression and a value of P value, 0.08, which is greater than 5% level of significance but less than 
10% level of significance. 

Finally, the relationship between closing price of stock and DELAY is also negative as shown by 
the coefficient of -2.76E-05. This means that stocks with higher closing price of stocks at year end 
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will have a lower value of DELAY and hence a higher speed of stock price adjustment to market 
information. This relationship is statistically significant, given the higher z-Statistic of the 
coefficient in the multivariate panel regression and a value of P value, 0.002, which is less than 
5% level of significance. 

7. Conclusions and Recommendations 

The present article aimed at examining if firm level characteristics determine the speed of 
information adjustments for individual stocks in the Dhaka Stock Exchange (DSE). An attempt 
was made to test the significance of the relationship between firm specific variables with the 
measure of speed of stock price adjustment, with the variable DELAY as its proxy.  Panel data 
analysis was used to study the effects of these characteristics upon the speed of adjustment proxy 
DELAY. The framework of the quantitative model is based on panel data analysis of 32 
companies with 5 year data, i.e. 160 observations. Bivariate analysis and Multivariate analysis 
were conducted with DELAY as the dependent variable and 8 independent variables reflecting 
firm specific characteristics. It was found that three key variables, price to earnings ratio (market 
performance variable), annual turnover (trade related variables) and closing price (market 
performance related), had a significant influence on information assimilation. However, financial 
performance attributes such as financial leverage did not exhibit any significant relation with stock 
price adjustment speed under the current sample. Large firms and the firms with higher turnover 
and trading volume assimilated the market-wide news faster when compared to others, as reflected 
by their negative relationship with DELAY. Closing price is also found to be a significant 
determinant of the price adjustment speed and the negative relationship indicates that stocks with 
higher closing price of stocks at year end will have a higher speed of stock price adjustment to 
market information. These results implicate that Bangladesh stock market is lagging far behind the 
race of reaching the goal of ‘Information efficiency’. These findings may also hold guidance and 
insights into the individual stock behavior of fund managers and facilitate asset allocation across 
the stocks for better diversification benefit. Under the descriptive analyses of all the variables, 
fluctuation across companies and different time periods were also delineated. While average 
volatility of general market price peaked during the share price crisis period, the average DELAY 
appeared to reach its lowest point, indicating faster adjustment of information to price. In an 
efficient market, information is factored into prices quickly; hence, investors cannot take 
advantage of any information in their possession. It was observed that during the crisis, 
information was incorporated into prices much more quickly. During unpredictable movements of 
individual stock price, it is important for the authority to identify the factors behind such price 
movements and timely disseminate the information to the stockholders and investors. 

Since price adjustment is faster for stocks with certain characteristics and slower for others, there 
evidences leave the platform for future researches to identify whether the price adjustment is only 
due to the market mechanism’s prioritizing certain information about a stock over others or 
whether there is a certain economic rationale for such price behavior. If the former is true, then 
that practice is hampering homogeneity and symmetry of information, the primacy of market 
efficiency. Some market irrationalities are being unfolded by an emerging branch of finance called 
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the behavioral finance. With a view to address certain market behaviors for policy guidance, more 
of basic financial literacy on stock picking and fundamental analysis should also be considered by 
the market regulators and institutional investors. 
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