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THE IMPACT OF THE GULF CRISIS ON RISK-RETURN 
RELATIONSHIP AND VOLATILITY OF STOCKS IN 

ISTANBUL STOCK EXCHANGE 

Bengi ÖZER - Sibel YAMAK* 
This paper analyzes the changes in stock return volatility in the Istanbul 

Stock Exchange (İSE) during the Gulf Crisis by comparing daily market index 
returns and weekly stock returns in the August 1990 - March 1991 period 
with those of January 1990 - July 1990 period. The findings show that the 
Gulf Crisis had a substantial impact on both returns and volatility in İSE. The 
major consequence of the crisis seems to be drastic declines in returns and 
the distortion of risk-return relationship. It was also observed that stocks from 
different industries responded in different ways in terms of volatility. 

1. INTRODUCTION 

The changes in volatility may be attributed to a number of factors. 
However, due to the influence of the crisis on major economic variables 
and due to the intensity of information during the crisis period, the changes 
in volati l i ty can be attributed to the Gulf Crisis. Since stock prices are 
assumed to reflect all available information according to the efficient market 
hypothesis, volatility is expected to change, hence increase systematically 
during the Gulf Crisis. 

In finance literature, the operational definition of volatility is the relative 
dispersion of changes in stock prices relative to some average for a period 
(Jones and Wilson, 1989:22). Many studies have been done on stock return 
volatility and different studies have related the stock market volatility to 
different variables. Since expected stock price depends on expected cash 
f lows and expected discount rates, related variables have been used to 
explain stock market volatility. Stock market volatility has been related 
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to volatility of macroeconomic variables, to financial leverage and to changes 
in expected returns to stocks in different studies as have been reported by 
Schwert (1989:1115-6). Moreover, Baillie and De Gennaro (1990:204-5) 
examined the econometric evidence for the relationship between stock returns 
and stock returns volatility. In particular, the OPEC crisis of 1973-74 appears 
to have had a major detrimental effect on stock market (Kaul and Seyhun, 1990: 
480). 

In another study reported by Schwert (1989:1115-6), the level of stock 
market volat i l i ty has been found to be too high relative to the ex-post 
variability of dividends. Consequently, a change in the level of uncertainty 
about future macroeconomic conditions is expected to cause a proportional 
increase in stock return volatility. 

In his study, Schwert (1989:1124-41) relates stock return volatility to 
a variety of macroeconomic variables, namely, inflation, money growth and 
industrial production. In the 1857-1987 period, standard deviations of monthly 
r e tu rns have been found to vary from 2 % to 20 %, leading into the 
rejection of constant variance hypothesis. However, stock return volatility 
was not found to be closely related to the other measures of economic 
activity. Hence, Schwert (1989:1145) has referred to the findings as the 
"volatility puzzle". There was little evidence that macroeconomic volatility 
can help to predict stock volatility. Macroeconomic series have been found 
to be volatile in 1929-38 period, however, stock returns were more volatile. 
Schwert (1989:1146) has attributed this increased volatility to some psychological 
factors , such as fear of shift in the regime, 12 years after the Russian 
Revolut ion. Furthermore many episodes in the U.S. history, such as the 
Civil War, the World War I, the Great Depression, the World War II, 
the OPEC oil shocks and post-1979 period, have been associated with 
increased volatility. 

According to White (1990: 67) econometric resolution of this fundamental 
issue is unlikely. However, many studies (Poterba and Summers, 1986:1142; 
De Bondt and Thaler, 1990: 52-7; Greenwald and Stein, 1988: 4-5) provide 
significant evidence that stock market volatility in general can not be explained 
only by movements in the rational expectations of future dividends and 
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interest rates. A wide variety of unanticipated events seem to have an 
impact on asset prices and some events have a more pervasive effect 
(Chen et al . , 1986: 383; Cutler et al., 1990: 63). 

In an attempt to understand the relationship between stock market 
returns and economic fundamentals, various studies investigated the stock 
market crash of 1929 and 1987. Some of the views concentrate on the 
fac t that the crash of 1929 was the product of an inevitable collapse 
of the bubble caused by irrational expectations of investors while some 
of the views perceive it as the product of the fundamentals based on 
sound, justified expectations of earnings (White, 1990: 72). As have been 
reported by Gennotte and Leland (1990: 1000) in both 1929 and 1987, 
no significant economic news was associated with the period immediately 
surrounding the crash. Instead, a sudden revision in expectations of people 
and a decline in public confidence due to a downturn in business cycle 
were held responsible for the crashes (White, 1990: 78-9). 

In another body of studies, systematic differences in volatility during 
overnight and intra-day periods have been analyzed. Market volatility has 
been found to be high near the open or the close of the trading day 
(Wood and Mclnish, 1985: 725-8). Market volatility was found to be greater 
during trading versus nontrading periods; it was also found to be greater 
during open-to-open periods versus close-to-close periods (Amilhud and 
Mendelson, 1987:541). Hence, systematic differences in volatility were found 
to exist during trading periods (Lockwood and Linn, 1990:592). 

2. DATA AND METHODOLOGY 

In analyzing the changes in volatility and in risk-return structure in 
Istanbul Stock Exchange (İSE) during the Gulf Crisis, weekly stock returns 
of the January 1990- March 1991 period are used. Instead of using the 
weekly returns on market index, the weekly returns of 66 stocks have 
been used in order to eliminate the effects of the change in the method 
of ca l cu la t ing the ÎSE index as of January 2, 1991. These 66 stocks 
are all the stocks that are present in İSE during our period of analysis, 
except the stocks that are being offered to public during this period. 
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In spite of the change in method of calculation since the beginning 
of 1991, the adjusted daily returns of the market index have been analyzed 
as well , in order to get an overview of the changes in volatility in ISE 
during the Gulf Crisis. 

Furthermore, the stocks that have been offered to public during this 
period have been excluded in order not to introduce the effects of new 
of fer ing , given the fact that many new stocks have been offered in this 
period. Chalk and Peavy (1987:66) state that initial public offerings generate 
abnormally high returns during the period immediately following their issuance. 
They also claim that abnormal returns continue up to 190 days beyond 
the initial offering day in some cases. Another study done by Vijay and 
Riding (1987:50-3) in Canadian stock markets shows that initial public 
offerings are on average underpriced. So, to eliminate a potential source 
of bias, initial public offer ings are excluded from our analysis. 

The weekly price returns have been calculated from Friday close-to-close 
prices, except for two weeks in which Fridays were holidays. Consequently, 
Monday close prices have been taken and these price returns have been 
converted to weekly returns. The stock prices have also been adjusted 
for stock splits and stock dividends. Dividend yield per share has been 
added to the price return in the week in which the dividend was distributed, 
with the assumption that the cash dividend received has been reinvested 
in the same s tock. 

The weekly returns have been calculated by using geometric means 
to arrive at wealth-maximizing returns (Wilson and Jones, 1987:245). The 
weekly stock returns have been analyzed from the perspective of inter-period 
variations in before- and after-crisis periods. The average return of each 
of the 66 stocks considering the 29 weeks before- and 29 weeks during-crisis 
has been calculated and the mean returns and standard deviations of 66 
stocks in the two periods have been compared through the use of t-test. 
Since all the stocks present on the market are included, this methodology 
leads to the comparison of equally weighted market portfolio in the before-
and during-crisis periods. 
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The risk-return relationship has been studied through the regression 
of mean returns of stocks on standard deviations in both periods, namely 
before- and during-crisis. 

3. RESULTS 

Providing a full explanation to the intertemporal variation in real stock 
market prices has always been a fundamental problem of financial economics 
(Poterba and Summers, 1986: 1142). Chen et al. (1986: 384) claim that 
there is no statisfactory theory io argue that the relation between financial 
markets and macroeconomy is entirely in one direction. The central issue 
is determining whether economic fundamentals (Garber, 1990: 54; Greenwald 
and Stein, 1988: 4) or a bubble; irrational expectations of investors (Leland 
and Rubinstein, 1988: 48-9; White, 1990: 67-8) or market mechanisms 
(Greenwald and Stein, 1988: 5; Gammill and Marsh, 1988: 41) are responsible 
for the dramatic declines in stock markets in various periods. 

After a careful investigation of current literature on the subject, we 
expect the mechanisms similar to those so far encountered to function 
in the case of the Gulf Crisis as well. The increase in volati l i ty and 
changes in risk-return structure might also be attributed to a number of 
factors such as increases in expected inflation, cyclical movement of business 
and stock market, overpricing in the market, rising foreign exchange rates, 
interest rate regime, as mentioned in the related literature. However, the 
Gulf Crisis might be the underlying reason causing a shift in expectations 
and confidence of investors through a change in the level of uncertainty 
about future macroeconomic conditions. 

The results of the analysis are presented in three sections. In the 
first section, the behaviour of daily stock market index returns has been 
examined. In the second section, weekly individual stock returns have been 
analyzed for both periods. In the third section, the returns of stocks belonging 
to d i f fe ren t industrial groups have been studied in order to see if the 
d i f ferent industries were influenced by the crisis in different ways. 
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3.1. Behaviour of Daily Stock Market Index Returns 

In order to determine the changes in stock market behaviour during 
the Gulf Crisis, the behaviour of daily stock index returns has been analyzed 
in this section. With this purpose, daily stock index returns in the period 
of January 1990 - July 1990 (before-crisis period) have been compared 
with the daily stock index returns in the period of August 1990 - March 
1991 (during-crisis period). Due to the increase in the intensity and amount 
of information in the during-crisis period, the volatility of stock market 
is expected to increase through the impact of the information on major 
macroeconomic variables. 

Considering the entire period under analysis (before and during the 
crisis) , the average daily return of the stock market index was 0.2 % 
with a standard deviation of 3.3 %. In the before-crisis period, the average 
daily return of the stock market index was 0.51% with a standard deviation 
of 2.9%, while it was -0.03% with a standard deviation of 3.6% in the 
during-crisis period. The average daily return and risk characteristics of 
the entire period and two subperiods are presented in Table 1. 

Table 1 : Daily Returns of İSE Market Index in Before-Crisis and 
During-Crisis Periods 

No. of 
Periods Cases Mean Std. Dev. 

Entire Period 296 0.0023 0.0328 
Before-Crisis 141 0.0051 0.0288 
During-Crisis 155 -0.0003 0.0359 

The average daily return has declined considerably in the during-crisis 
period as compared to before-crisis period. However, the observed decline 
can also be attributed to a number of factors such as some cyclical movement 
of the stock market and to increases in expected rates of inflation (Pindyck, 
1984: 335-6; Kaul and Seyhun, 1990: 480) instead of the effects of the 
crisis. However, together with the decline in daily returns, the volatility 
of the stock market, using standard deviation as the indicator of volatility, 
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has also increased. 

In the period during the crisis, other stock markets have also experienced 
similar declines which have been attributed to the Gulf Crisis, especially 
in August 1990 for which comparative studies are available. The US capital 
markets were reported to suffer from the most sustained crisis since the 
1987 crash. Japan Nikkei Stock Average declined by 7 %, while the 13 
European markets, reported by Morgan Stanley Capital International, 
experienced a drop of 8.2 % by August 15, 1990 (Business Week, 1990a:20). 
Similarly, Frankfurt market inde^ declined nearly by 10 %, while Vienna 
and Nikkei Stock Averages were reported to decline by 25 % and 35 
%, respectively, until the end of August after the beginning of the Gulf 
Crisis on August 2, 1990 (Business Week, 1990b:42-3). Considering the 
same per iod , İSE market index dropped by 12.72 % in August 1990. 

In January 1991, when the crisis turned into a war situation, a decline 
similar to the one in August 1990 was not observed. Instead, İSE market 
index has increased by 35 % during January. Indeed, on the day of the 
Allied attack, İSE market index increased together with other stock markets 
in accordance with the news that the war would soon end with the success 
of the Allied Forces. However, İSE market index continued its upward 
trend on the next day when the other markets experienced a decline due 
to the Iraqi counter-attack. This situation in İSE was mainly created by 
the demand of investors who could not acquire shares the day before. 
These investors continued to buy shares with the fear of entering a period 
of upward trend with empty portfolios (Ekonomik Bülten, 1991). The 
contradictory behaviour in İSE and other markets might be attributed to 
low information usage, low responsiveness in market due to its relatively 
recent history and limited market depth. However, the average daily return 
was still under and the standard deviation was above the entire period 
averages. Moreover, cumulative increases were observed in the second half 
of January 1991, after the uncertainty decreased. The daily risk and return 
characteristics and cumulative returns in the subperiods of August 1990 
and January 1991 are presented in Table 2. 
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Table 2 : Daily and Cumulative ISE Market Index Returns in August 1990 
and January 1991 Subperiods 

Aug.2- Jan.2- Jan.2- Jan. 15-
Aug.31 Jan.31 Jan.15 Jan.31 

Avg. Daily Return -0.0048 0.0140 0.0121 0.0153 
Standard Dev. 0.0433 0.0477 0.0519 0.0421 

Cum. Return -0.1275 0.3525 0.0470 0.2361 

The weekly returns of the ISE market index for the entire period 
under analysis are presented graphically in Figure 1. 

Figure 1 : Weekly Stock Market Index Returns 

JANUARY 90 - MARCH 91 PERIOO 

INDEX R E T U R N S 

Although the analysis of the İSE market index presents an overview 
of the behaviour in İSE during the Gulf Crisis, the results have to be 
interpreted with caution due to the change in the method of calculating 
the market index as of January 1991. Consequently, a more detailed analysis 
on all the stocks existing on the market since the beginning of the period 
under analysis, hence on equally weighted market portfolio, will be presented 
in the next section. 
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3.2. Behaviour of Individual Stock Returns 

Individual stocks existing on the market since the beginning of the 
period under analysis have been studied from the perspective of inter-period 
variat ions in order to see the effects of the Gulf Crisis on ISE. As was 
explained in the section on methodology, weekly geometric returns have 
been analyzed from the perspective of the inter-period variations. The geometric 
mean gives equivalent weight to proportional changes. They are calculated 
as the weekly equivalent return of buying the stock in the beginning of 
the period and keeping up to the corresponding week. Geometric returns 
are thus wealth-maximizing returns. The comparative results and statistics 
and the regression results of risk-return relationships are presented in Tables 
3 and 4, respectively 

Table 3 : Inter-Period Variations of Individual Stocks 
Before During T Two-Tail 
Crisis Crisis Pro. 

Return 0.0656 -0.0200 16.85 0.000 
(0.03)* (0.03) 

Std. Dev. 0.0614 0.0399 4.98 0.000 
(0.03) (0.02) 

Coeff . of 0.9359 -1.995 
Variation 

The numbers in paranthesis are standard deviations of the respective distributions. 

Table 4 : Regression Results (Mean = A + B Standard Deviation) 

Before Crisis 

During Crisis 

Rz = 
F = 
B = 
A = 

R2 = 
F = 
B = 
A = 

0.42967 
48.21550 
0.55893 
0.03125 

0.04160 
2.77793 
0.37731 

-0.03510 

Sig. F = 0.0000 
Sig. T = 0.9440 
Sig. T = 0.0000 

Sig. F = 0.1005 
Sig. T = 0.1010 
Sig. T = 0.0007 
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The average weekly return declined dramatically during the crisis. While 
the average weekly return was 6.56 % in the before-crisis period, it dropped 
to -2.0 % in the during-crisis period. The investors actually lost in this period 
as far as the effects on wealth are concerned. 

Together with the dramatic decline in the average weekly returns, the 
variability of the returns of stocks decreased considerably from 6.14 % in 
the before-crisis period to 3.99% in the during-crisis period. Consequently, 
the relative variability of stocks increased in absolute terms, as indicated by 
the increase in coefficient of variation (standard deviation / mean) from 0.9359 
before the crisis to 1.9950 during the crisis. 

The reduction in return and risk and the distortion in risk-return relationship 
in the during-crisis period can also be observed in Figures 2 and 3, which 
display the risk-return relationship of individual stocks and the trend of the 
whole market in the before- and during-crisis periods, respectively. 

Relat ionship between risk and return gets blurred during the crisis, 
considering the wealth maximizing geometric returns. This can be observed 
f rom Figure 3 and also from Table 4 presenting the regression results. 
The regression analysis is not able to detect any significant relationship 

9 
between risk and return in the during-crisis period (R =0.04160). 

Consequently, the average returns declined considerably during the crisis. 
Moreover, the variability of stocks also declined, indicating convergence 
between the stocks at lower returns. Furthermore, the risk-return relationship 
got blurred during the crisis in the ÎSE. 

3.3. Stock Returns of Different Industries 

To see the possible difference between the stock returns of different 
industries, three industries are chosen among the sample. The industries 
investigated are the following: (i) cement and construction, (ii) food and 
beverages, (iii) textiles. 

Table 5 shows the arithmetic mean and standard deviation of returns 
according to inter-period variations in all three industries. 
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Figure 2 : Before - Crisis Period 
Risk-Return Relationship 
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Table 5 : Inter-Period Variations of Three Industries* 

Cons. & Cement Food & Bever. Textiles 

Before During Before During Before During 

Return 0.0258 0.0098 0.271 0.0099 0.0492 0.0078 
(0.015) (0.018) (0.019) (0.010) (0.014) (0.007) 

Std. Dev. 0.1456 0.1354 0.1315 0.1345 0.1682 0.1349 

(0.033) (0.032) (0.033) (0.018) (0.020) (0.020) 

* Figures in parantheses are standard deviations of the respective figures. 

The findings appear to be similar to the general analysis. There was 
a drastic decrease and convergence in returns for all industries, the most 
dramatic decline taking place in textiles. On the other hand, the variability 
of returns also decreased for textiles and cement and construction. For 
the food and beverages industry, though a dramatic decline in returns was 
still present, the variability increased. So a distortion of risk-return relationship 
is once more observed. As a consequence, it can be concluded that the 
impact of the Gulf Crisis has been substantially strong on stock returns 
in almost every industry. The similarity in the responsiveness of different 
industries might be attributed to the fact that investors react to each other 
during crashes rather than to hard economic news (Shiller, 1990: 58-61, 
Amilhud and Mendelson, 1991: 1779). Thus, stocks from different industries 
with differing relationship to oil and Iraqi market joined in the total stock 
market movement and responded similarly during the Gulf Crisis. However, 
due to the convergence, the decrease in returns has been in different degrees. 
Fur thermore , it has caused changes in variability in all three industries 
investigated. 

3. CONCLUSION 

The Gulf Crisis caused drastic changes in stock returns and volatility 
in ISE. Comparison of the findings of the before- and during-crisis periods 
shows a decline in market index return and an increase in relative variability. 
Considerable decrease in average weekly returns accompanied with slight 
decline in absolute variability and an increase in relative variability seem 
to characterize the crisis period. The relative variability, especially between 


