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Abstract 

This paper reports the findings of a preliminary investigation on beta stability 

on the Istanbul Stock Exchange for the January 1992 – December 1999. The study 

investigates the stability of beta across time, the effect of return interval and 

diversification on beta estimates with the use of a sample of 100 stocks. The beta 

stability is empirically inspected for individual stocks and portfolios of different 

sizes. The adequate beta estimation period seems to be dependent on the return 

interval. The analysis of portfolios implies that diversification and beta stability 

are positively correlated. The assessment of next-period beta becomes reliable for 

portfolios with ten or more stocks.  Lastly, based on the actual estimates of   

portfolio betas, we observe that beta estimates tend to regress towards the mean. 

The conversion was stronger for the portfolios with extreme beta estimates.  

  

 

Keywords: Beta Stability, Correlation Coefficients, Return Interval, 

Diversification Effect. 
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The capital asset pricing model (CAPM) developed by Sharpe (1964)  and 

Lintner (1965) states that the relevant risk measure in holding a given security is 

the systematic risk, or beta, because all other risk measures can be diversified 

away through portfolio formation. The CAPM also assumes that the beta 

coefficient is constant through time. The estimation of beta is important to many 

applications in finance. Practioners rely on beta estimates when estimating costs 

of capital, applying various valuation models, and determining portfolio 

strategies. Researchers also rely on beta estimates for applications such as 

determining relative risk, testing asset pricing models, testing trading strategies, 

and conducting event studies. 

A common approach to estimating beta is to apply the standard market 

model estimated under the ordinary least squares (OLS) technique. Financial 

economists have for some time been concerned with the estimation of beta, as has 

been well documented. Early research focused on the stability of beta estimates 

across time. Blume (1971), in a pioneering effort, found that portfolio betas tend 

to regress toward the mean over time. Blume (1971) and Levy (1971) reported on 

the low correlations of OLS betas through time, concluding that the estimate of an 

individual firm’s beta has low predictive power for decision making in the current 

period. Blume (1975) studied whether estimated betas exhibit a tendency to 

regress towards the great mean of all betas. Some have claimed that the longer the 

estimation periods, the more stable the estimates become (Baesel, 1974; Altman, 

et al., 1974; Blume, 1975; and Roenfeldt, 1978). Vasicek (1973) argued that it 

would be more interesting to forecast the true beta conditional on the estimated 

OLS beta. Dimson (1979) studied the effects of non-synchronous data. 
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Lally (1998) examined Vasicek and Blume methods for correcting OLS 

betas and suggested that when the firms are partitioned into industries the Vasicek 

method can not be inferior and may be superior to the Blume method. In addition, 

Lally (1998) pointed out that controlling for the degree of financial leverage may 

improve beta forecasting. Other estimation issues that have been investigated 

include the method of estimation (Chan and Lanonishok, 1992), the length of 

estimation period (Kim, 1993), the effect of outliers (Shalit and Yitzaki, 2001) 

and the effect of return interval (Frankfurter, 1994; Brailsford and Josev, 1997). 

More recently, the stochastic properties of beta estimates have been extensively 

investigated. The emprical work of Fabozzi and Francis (1978), Sunder (1980), 

Alexander and Benson (1982), Lee and Chen (1982), Ohlson and Rosenberg 

(1982), Bos and Newbold (1984), and Collins et al. (1987) provides strong 

evidence that the beta of securities is not stable but is best described by some type 

of stochastic parameter model.  

As stated above, the estimation of systematic risk, or beta, is important to 

many applications in finance. The issue is still a going concern in developed 

markets. Yet beta estimation is a more delicate issue in emerging markets due to 

the fast changing nature of companies and the markets. The objective of this paper 

is to conduct a preliminary investigation into some issues of beta estimation on 

the Istanbul Stock Exchange (ISE). The paper reports on the effects of estimation 

period, return interval, and diversification on beta estimates.  We believe that 

there is much more to be understood about the Turkish market and this study is a 

small step in this direction.  

The organization of the paper is as follows. The data and research 

framework is described in section two. The emprical evidence on individual 
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stocks and portfolios are presented in section three. Section four concludes the 

paper. 

  

Data and Empirical Framework 

At present, the ISE lists around 300 stocks, but a large number of these 

stocks have only been listed in recent years. The study uses a sample of those 

firms which have been continually listed and for which we have complete data 

over the period between January 1992 and December 1999. The ISE started its 

operations in 1986. The time period that is excluded belongs to the initial 

development stage of the ISE, during which trade activity was very thin. The daily 

data is obtained from the ISE, and they are adjusted for capitalization and 

dividends and aggregated to weekly and monthly data. The weekly stock returns 

are computed using the closing value for the Friday of each week. The monthly 

stock returns are computed using the closing value for the last working day of 

each month. The market performance is assessed with the ISE100 index, which is 

a value weighted index computed with the closing prices of common shares. 

Throughout the study, rates of return were calculated as follows: 

Rit = (Pit – Pt-1)/Pt-1 

Here Pit reflects the price of the security i at time t.  

Beta coefficients βi were then calculated using the market model as 

follows: 

Rit = αi + βiRmt + uit 

Here Rmt denotes the rate of return on the ISE100, and αi and βi are the regression 

parameters to be estimated. 
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Damodaran (2002; 187-189)  argues that in many emerging markets, both 

the companies being analyzed and the market itself change significantly over 

short periods of time. Using five year data, as usually done, for a regression may 

yield a beta for a market that bears little resemblance to the company as it exists 

today. Therefore, we worked with a range of estimation periods from a quarter to 

4 years for weekly returns, and from 1 year to 4 years for monthly returns. 

Consequently, the number of betas estimated for each estimation interval and 

return interval combination varied from 3200 to 200 estimates.1 

Table 1 summarizes the distributions of these beta estimates in terms of 

the means, standard deviations, medians, kurtosis, skewness, and maximum and 

minimum values. In general, the average betas are less than one. Some possible 

explanations for the values of beta that are less than one are measurement errors, 

stocks excluded from the sample, and capitalization bias. For instance, the average 

beta estimates displayed in Table 1 give equal weight to each security while the 

ISE100 index is weighted to give greater influence to the higher capitalized firms. 

In addition, a few discontinued stocks and the stocks that were introduced to the 

market after 1992 were excluded from the sample. The above mentioned factors, 

therefore, might have influenced the content of Table 1. Fluctuations in periodical 

betas do get larger as the estimation period gets shorter as statistically expected.   

 (Table 1 about here) 

The methodology used in the study is based on the idea of using different 

sets of data over various estimation periods and return intervals and observing the 

                                                           
1 In the case of quarterly estimate periods for each stock 4 betas per year, 32 betas over the sample 
period are estimated. That leads us to 3200 beta estimates for the whole sample. In the case of 4-
year estimate periods (regardless of the return interval) for each stock, 2 betas over the sample 
period are estimated, which gives a total of 200 beta estimates for the whole sample. 
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changes in beta estimates. The degree of change in beta estimates is measured 

through mean t-tests, product moment correlation coefficients, and rank 

correlation coefficients. The study is complemented by the examination of the 

actual estimates of the beta coefficient for the portfolios. 

 

Empirical Results 

One of the issues in beta estimation is the impact that the return interval 

has on the beta estimate. The papers on the issue report that different beta 

estimates can be obtained over the same sample period by changing the interval 

over which the return is measured. They also state that there is generally an 

increase in the mean beta estimates and the market model R2 as the return interval 

is lengthened. It is argued that the full impact of information is not immediately 

reflected into prices because of “price adjustment” delays. However, as the return 

interval lengthens, the impact of price adjustment delays is reduced and prices 

incorporate much of the relevant information. Therefore, less bias is introduced 

when measuring beta using relatively long return intervals.  

In Table 2, we compare the OLS betas estimated using weekly returns 

against those estimated with monthly returns over the same estimation periods, 

namely annual, 2-year and 4-year periods. Consistent with the studies cited 

earlier, the mean beta and the market model R2 increase as the return interval 

lengthens. Another observation is the increase in the standard error of the mean 

beta estimates as the return interval lengthens.2 The difference between the 

weekly and monthly beta estimates is tested for each estimation period through a 

                                                           
2 This finding is not unexpected as the number of observations used in the OLS regression 
decreases when monthly observations are used given the fixed sample period. 
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t-test: the paired two-sample for means with unequal variance. The difference 

between mean beta estimates is significant at the 5% level for each estimation 

period.  

Another issue in beta estimation is the effect of the estimation period on 

beta estimates. The effect of the estimation period on beta estimates of individual 

stocks is measured through correlation coefficients computed over pairs of 

adjacent estimation periods. For instance, in the case of a quarterly estimation 

period, 32 sets of OLS betas are estimated for sample stocks using weekly returns. 

The ordered beta estimates in adjacent quarters are used to calculate 31 product 

moment correlation coefficients and rank correlation coefficients, respectively. 

The averages of these coefficients along with others are displayed in Table 3. 

The results for weekly data, which are displayed in Panel A of Table 3, 

reveal an increasing correlation relationship as the estimation period lengthens 

from one quarter to 2-year period and then decreasing at the 4-year period. The 

rank correlation coefficient also attains its highest level at the 2-year period. Due 

to the decrease in the number of observations, the correlation coefficients for 

quarterly and semi-annual periods are not computed for monthly data. In Panel B 

of Table 3, the results for monthly data indicate that the correlation gets stronger 

as the beta estimation period lengthens from 1 year to 4 years. The same pattern is 

observed among the rank correlation coefficients.  

The findings obtained with weekly returns do not seem to support the 

conclusion of previous work, which can be stated as “the longer the estimation 

periods, higher the period-to-period correlation.” Based on our sample data, betas 

over the 2-year estimation period seem to be more stable when working with 
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weekly return data. In the case of monthly returns, however, 4-year estimation 

periods seem to produce more stable betas.  

 Another look at Table 3 reveals that the correlations of beta estimates 

worked out with monthly returns are consistently lower than beta estimates 

calculated with weekly returns. The strength of correlation decreases as the return 

interval gets longer and hence the number of observations in a beta estimation 

period decreases. This is an expected outcome of the effect of longer return 

intervals and is consistent with previous work (Cohen et al., 1980). Notice also 

that the change in return interval (from weekly to monthly) has a stronger impact 

on the level of correlation when the beta-estimation period is short. The 

differential is much stronger in the case of annual estimation periods (from 0.367 

to 0.135) as compared to the case of 4-year estimation periods (from 0.448 to 

0.319). In spite of the above mentioned findings, we should note that none of the 

correlation coefficients in Table 3 is larger than 0.5.  It would be adequate to say 

that the beta estimates are not stable. 

  (Insert Table 3 about here) 

Finance theory suggests that the process of portfolio formation should 

diversify away individual stock beta instability, therefore producing a portfolio 

with a stable beta. Empirical research on the issue, however, does not always 

convey outcomes in support of this expectation. Some studies have found that 

either instability was increased with portfolio formation (Collins et al., 1987; Faff 

et al., 1992). Brooks, et al. (1994) found that portfolios tend to have the same 

characteristics as the stocks of which they were composed. That is, portfolios 



      8 

formed from constant beta stocks have a constant beta, and portfolios formed 

from varying beta stocks have a varying beta.  

To explore the effect of diversification on beta estimates, we constructed 

portfolios of various sizes for each estimation interval. It has been shown that the 

diversification effect manifests itself quite rapidly, with as many as 10 stocks in 

the portfolio (Luenberger, 1998). The largest portfolio size in our study was 

limited to 20 stocks due to the small sample of stocks. Portfolio construction, say 

for annual estimation period, starts with beta estimates for the first sample year 

(e.g. 1992), sorted in descending order. The arbitrary portfolios of N securities are 

selected by assigning the N highest-ranking securities to the first portfolio, the 

next N highest securities to the second portfolio,3 and so on until the number of 

securities is less than N. The portfolio betas are computed assuming an equal 

investment in each security. These portfolio betas are then compared with the 

betas of the portfolios made up of exactly the same securities in the next year.  

The coefficient of correlation is computed between these two series of portfolio 

betas to be used in the exploration of the effect of diversification. This procedure 

is repeated for the subsequent years. Table 4 tabulates the average values of 

computed coefficients of correlation for portfolio containing 1, 3, 5, 10, and 20 

securities4 for the four estimation periods examined (namely, semi-annual, annual, 

2-year, and 4-year periods).   

The row wise inspection of Table 4 indicates that correlation coefficient 

increases as the portfolio size gets larger for each and every estimation period. 

When the portfolio size is as large as 10 stocks, we have correlation coefficients 

                                                           
3 This process will lead us to portfolios well spread but less than totally diversified as portfolio size 
increases.   
4 The correlation coefficients for the portfolis of size N=1 are shown in Table 3. 
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0.739 or more, and roughly twice as large as the single stock correlations. We 

could comment that the assessments of next period betas are reliable for portfolios 

containing 10 or more stocks. This finding is in confirmation with the 

expectations of finance theory that portfolio formation should diversify away 

individual stock beta instability, and therefore produce a portfolio with a stable 

beta. 

The column wise inspection of Table 4 reveals the impact of the beta 

estimation period on various portfolio sizes. As the estimation period lengthens, 

the correlation coefficient first increases, but then starts to decrease. Here, we 

again observe that for each portfolio size the highest correlation coefficient is 

obtained at the 2-year estimation period.  In the case of weekly returns, betas 

estimated over 2-year periods seem to be more stable. 

(Insert Table 4 about here) 

To complement the analysis of the effect of diversification on beta 

estimates, we looked numerically at the conversion of portfolio betas from one 

period to the next. Table 5 presents the outcomes of the exercise worked out with 

weekly return interval, annual estimation period and portfolios of size N=20. The 

portfolio construction process is the same as the one used to produce Table 4. In a 

base year, five portfolios, each with 20 stocks, are constructed by assigning stocks 

to portfolios in a descending order of their betas. The beta estimates of the same 

portfolios in the following year are also computed. The process is repeated over 

the pairs of adjacent years from 1992-1993 to 1998-1999 and actual beta estimates 

are displayed in Table 5.  We then examine whether there is a conversion toward 

mean in beta estimates of the portfolios in two consecutive years. Conversion 
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means that an estimate of beta higher (lower) than 1 in a base year will decrease 

(increase) the next year. For instance, the highest ranked portfolio in 1992 has an 

average beta coefficient of 1.347, while the same portfolio has an average beta 

coefficient of 0.976 in 1993. We observe that the conversion rate is higher for 

portfolios with high and low beta estimates in the base year. The tendency 

towards the mean becomes less noticeably as one move toward the medium risk 

portfolios from both extremes of the spectrum. For predictive purposes, it might 

be worth adjusting beta estimates for this mean-directional bias. 

 

Conclusions 

This paper reports an ad hoc investigation on the effects of estimation period, 

return interval, and diversification on beta stability on the Turkish stock market. 

The sample used in the study includes 100 stocks listed on the market over the 

period 1992 – 1999. Beta estimates are calculated over various estimation periods 

ranging from one quarter to 4 years. Return intervals in two frequencies namely, 

weekly and monthly, are employed. We could figure out three patterns out of this 

study. First, beta stability seemed to be dependent on the return interval. In the 

case of weekly returns, the more stable betas are obtained over a 2-year estimation 

period while it was a 4-year estimation period with monthly returns. Second, the 

analysis on portfolios implies that diversification and beta stability are positively 

correlated. In our opinion, the assessment of next-period beta becomes reliable for 

portfolios with ten or more stocks.  Third, the examination of the numerical 

portfolio betas implies that beta estimates tend to regress towards the mean. The 

conversion is stronger for the portfolios with extreme beta estimates.  
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We accept that these findings are preliminary and their strength is constrained 

by the methodology used in the research. The findings also are sample specific, 

due to the short period covered and the smaller number of companies included in 

the sample. Nevertheless, they indicate that estimation issues on betas in the 

Turkish market are worth of detailed research. Further research topics would be 

the extent of time varying in betas, the right length of estimation period as a 

function of return interval, and the stochastic properties of beta estimates in the 

context of the ISE. 
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Table 1 
Distribution of  Beta  over the Sample Period of 1992-1999 

Betas estimated with weekly and monthly returns for various estimation periods are 
displayed in Panels A and B, respectively.  The average beta and the other parameters in 
each row of the table indicate the distribution characteristics of betas estimated for each 
estimation period and return interval combination. 

 
Estimation 
Period 
 

Number 
of Betas 
Estimated 

Average 
Beta 

Standard 
Deviation

Median Kurtosis Skewness Minimum Maximum

Panel A: Weekly Return Interval  
Quarter 3200a 0.872 0.502 0.871 1.166 -0.062 -0.612 2.343 

6 months 1600 0.876 0.381 0.893 0.802 -0.233 -0.296 1.873 
1 year 800 0.890 0.305 0.900 0.858 -0.389 -0.098 1.600 
2 years 400 0.877 0.239 0.890 1.831 -0.793 -0.062 1.316 
4 years 200 0.883 0.206 0.896 3.349 -1.064 -0.047 1.238 

Panel B: Monthly Return Interval  
1 year 800 0.987 0.468 0.968 1.079 0.352 -0.232 2.367 
2 years 400 0.981 0.356 0.979 0.854 0.195 0.073 1.981 
4 years 200 0.971 0.278 0.988 0.195 -0.234 0.230 1.594 

a Four betas per year times 8 years times 100 stocks gives us 3200 beta estimates. 
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Table 2 
Comparison of OLS Betas Estimated with Weekly and Monthly Return 

Intervals 
OLS betas are estimated using weekly and monthly return intervals over the period 1992 
to 1999 for the same estimation periods namely annual, 2-year and 4-year estimation 
periods.   

Return Interval  
Weekly Monthly 

Annual Estimation Period   
Mean 0.890 0.987 
t Statistics (P(T<=t) two-tail) -7,181 (0.000) a  
Mean Standard Error 0.030 0.047 
Mean R2 0.371 0.484 

2-Year Estimation Period   
Mean 0.877 0.981 
t Statistics (P(T<=t) two-tail) -6,404 (0.000) b  
Mean Standard Error 0.024 0.036 
Mean R2 0.367 0.471 

4-Year Estimation Period   
Mean 0.883 0.971 
t Statistics (P(T<=t) two-tail) -5,1245 (0.000) c  
Mean Standard Error 0.021 0.028 
Mean R2 0.369 0.453 
a, b, c Mean weekly beta is significantly different from the mean monthly beta at a 5% 
significance level using a t-test: the paired two sample for means with unequal variance. 
The critical t value for two-tail test is 1.96. 
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Table 3 

Average Coefficients of Correlation for Various Estimation Periods 
The correlation coefficients displayed below are the average values of the correlation 
coefficients computed over adjacent comparison periods for each estimation period. For 
instance, for a quarterly estimation period 32 sets of 100 OLS betas are estimated. The 
ordered beta estimates in adjacent quarters are used to calculate 31 correlation 
coefficients and rank correlation coefficients respectively.   
 

 Beta Correlation 
Coefficients 
Based on Weekly ROR 

Beta Correlation 
Coefficients 
Based on Monthly ROR 

Panel (A) Panel (B) 

Beta 
Estimation 
Period 

Comparison Periods 

Correlation 
Coefficient 

Rank  
Correlation 

Correlation 
Coefficient 

Rank  
Correlation 

 
Quarterly   

1st Q 1992 and 2nd Q 1992 
… - … 

3rd Q 1999 and 4th Q 1999 
 

 
 

0.260 
 

 
 

0.255 

 
 

(--) 
 

 
 

(--) 

 
Semi-
annual    

1st S-A 1992 and 2nd S-A 
1992 

…. -…. 
1st S-A 1999 and 2nd S-A 

1999 
 

 
 

0.355 
 

 
 

0.305 

 
 

(--) 

 
 

(--) 

 
Annual    

1992 and 1993 
… -…. 

1998 and 1999 
 

 
 

0.367 

 
 

0.297 

 
 

0.135 

 
 

0.158 

 
2-year   

1992-1993 and 1994-1995 
… - … 

1996-1997 and 1998-1999 

 
 

0.479 

 
 

0.373 

 
 

0.231 

 
 

0.230 
 
4-year   

 
 

1992-1995 and 1996-1999 

 
 

0.448 

 
 

0.336 

 
 

0.319 

 
 

0.302 
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Table 4 
Average Coefficients of Correlation for Portfolios of N Securities for Various 

Estimation Periods 
For each estimation period and portfolio size combination, the coefficients of correlation 
between the betas of the same portfolios in adjacent comparison periods are computed. 
For instance, for annual estimation period and portfolios of size N = 10, beta estimates for 
the first sample year (e.g. 1992) are sorted in descending order. The first 10 stocks are 
assigned to the 1st portfolio; the next 10 stocks are assigned to the 2nd portfolio, so on.  
The betas of these portfolios are then compared with the betas of the portfolios made up 
of exactly the same securities the next year (e. g. 1993).  The coefficient of correlation is 
computed between these two series of portfolio betas. This procedure is repeated for the 
subsequent years. The average value of hence computed coefficients is displayed as 0.745 
below in the Table 
 

Beta Estimation 
Period 

Comparison Periods Average Beta Correlation 
Based on Weekly ROR and Computed for 

Portfolios of Size N 
   

N=1 
 

N=3 
 

N=5 
 

N=10 
 

N=20 

 
Semi-annual 

1st S-A 1992 and 2nd S-A 1992 
… - … 
… - … 

1st S-A 1999 and 2nd S-A 1999 
  

  
0.355 

  
0.517 

  
0.650 

  
0.739 

  
0.797 

 
Annual 

1992 and 1993 
 … - … 
… - … 

1998 and 1999 
  

  
0.367 

  
0.435 

  
0.578 

  
0.745 

  
0.832 

 
2-year 

1992 - 1992 and 1994 - 1995 
… - … 
… - … 

1996 - 1997 and 1998 - 1999 

 
0.479 

 
0.610 

 
0.791 

 
0.878 

 
0.936 

 
4-year 

 
1992 – 1995 and 1996 - 1999 

 
0.448 

 
0.522 

 
0.718 

 
0.867 

 
0.929 
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Table 5 

Estimated Beta Coefficients for Portfolios of 20 Securities in Two Successive Annual Periods 
Table 5 presents the portfolio betas worked out with weekly return, annual estimation period and portfolio size of N=20. In a base year, 
five portfolios each with 20 stocks are constructed by assigning stocks to portfolios in a descending order of their betas. The beta estimates  
of the same portfolios in the following year are also computed. The process is repeated over the pairs of adjacent years from 1992-1993 to  
1998-1999. The first portfolio is the one with highest beta stocks while the fifth portfolio contains lowest beta stocks. 
 
Portfolio 
Number 

 
1992 

 
1993 

 
1993 

 
1994 

 
1994 

 
1995 

 
1995 

 
1996 

 
1996 

 
1997 

 
1997 

 
1998 

 
1998 

 
1999 

Number of 
Estimates 
Toward 
Mean 

1 1.347 0.976 1.288 1.090 1.269 1.058 1.419 1.031 1.423 0.897 1.161 1.010 1.151 0.936 7 of 7 
2 1.056 0.875 1.074 0.898 1.093 1.130 1.234 0.964 1.127 0.914 0.915 0.879 0.970 0.905 6 of 7 
3 0.850 1.023 0.934 1.008 0.989 1.108 1.098 1.003 0.961 0.789 0.787 0.810 0.863 0.662  
4 0.528 0.980 0.778 0.880 0.805 0.993 0.947 0.996 0.806 0.750 0.689 0.891 0.759 0.671 5 of 7 
5 0.180 0.614 0.395 0.817 0.537 0.979 0.570 0.814 0.492 0.685 0.482 0.660 0.507 0.541 7 of 7 

                
Average 0.792 0.894 0.894 0.939 0.939 1.054 1.054 0.962 0.962 0.807 0.807 0.850 0.850 0.743  

 
 




