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ABSTRACT 

Due to the increasing efforts towards regional and global economic 

integration, the effects of "country specific" factors are becoming 

less important in managing domestic portfolio investments. 

Consequently the concept of diversification across economic sectors 

has received attention in literature. This paper analyzes the 

opportunity for diversification across different economic sectors for 

long-term investment using sectorial indices. The findings indicate 

high but unstable correlation of returns between indices. This implies 

that investment managers should account for potential movements 

in sector-specific and sub-sector-specific risks. The findings imply 

that investment in one or two sectors of the stock market face higher 

total risk than in the past due to the increasing "sector" effects on 

portfolio investment. 

 
Keywords: Portfolio, Diversification, Investment, Sectorial, 

Correlation 

 

INTRODUCTION 
Due to increasing regional and global economic integration, "country" effects 

are becoming  less important in the management  of portfolio  investments. 

However, "sector" effects are being given more consideration when investing in  

emerging  market  portfolios.  The  decline  in  international  economic 

differentials is the key determinant of the change in dominance from country­ 

specific to sector-specific effects on portfolio investment risks. The launch of 
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several sector specific tracker funds that specialize in specific economic sectors 

for example, consumer goods, financials and technology stocks, is priori 

evidence of this phenomenon. 

As business cycles converge and the process of globalization continues, 

correlations between country specific fundamentals will increase and 

consequently reduce the benefits of diversification. However, investment 

portfolios based on economic sectors that are relatively independent are more 

likely to add value and increase the opportunity to eliminate a substantial part of 

investment risk. The motivating factor therefore is to construct an efficient 

portfolio based on the different economic sectors of the economy. To achieve this 

objective, two important points that require focus are the correlation 

structures between the economic (or industries) sectors and the stability of the 

correlation structures over time. Knowledge of the movement of correlation 

structures between economic sectors will help in designing an efficient 

investment portfolio. 

This paper examines the issues related to whether portfolio diversification 

across industries is more effective than portfolio investment based on naive 

strategy. Section 2 of the paper reviews previous studies on related issues, 

section 3 discusses the data and methods used to test the relevant research 

issues of interest, section 4 discuss the results and section 5 concludes the 

paper. 

 

REVIEW OF PREVIOUS STUDIES 

Harry Markowitz made the first pioneering contribution in the field of finance in 

the 1950s through the Markowitz portfolio model, which expressed the 

optimal relationship between portfolio volatility and expected return. Itshowed 

that under certain given conditions, an investor's portfolio choice could be 

reduced to balancing based on two dimensions, which are expected returns and 

variance of portfolio returns. Due to the possibility of reducing risk through 

diversification, the risk of the portfolio as measured by the variance of portfolio 

returns will depend not only on the individual variances of the return on different 

assets, but also on the pair-wise covariance (correlation) ofreturns on all assets. 

Therefore asset correlation structure is an importarit phenomenon of efficient 

diversification. 
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Correlations will be higher when systematic macroeconomics factors, 

which affect all assets in tandem, dominate sector-specific factors. Ifvariations in 

asset returns are driven by both systematic factors and idiosyncratic (i.e., sector 

specific) risks, then periods of high factor volatility will coincide with periods 

of high correlation. During these periods, the dominant source of variation 

will be market factors. There is a strong observed association between correlation 

and volatility (Correlation breakdown). 

This argument suggests that investor$ could use simple factor models of 

portfolio returns to understand and predict time variation in correlations. In all 

these models, correlation between sectors comes from their common 

dependence on shocks to systematic factors while changes in correlation are 

driven by changes in the volatility of stocks. During periods of large 

macroeconomic disturbances, the common (market) factor dominates the 

volatility of individual sector returns and leads to higher correlations. In quieter 

periods, sector-specific risks may dominate, with the result that correlations are 

lower in these periods and diversification eliminates a greater fraction of total 

volatility. 

Rouwenhorst (1999) proposes the mean absolute deviation (MAD) as a 

measure of the relative importance of industry and country factors. The findings 

show that industry factor returns belonging to the same sector are more highly 

correlated among themselves than across sectors. In the particular case of the 

energy sector, the component industries exhibit high volatility ofreturns (12.5 

percent) and a high correlation in returns (0.55). Cavaglia et al. (2000) also 

find that since early 1997, opportunities for returns from industry tilts have 

dominated those emanating from countries' tilts and that this dominance has 

increased since 1997. 

Beckers et al. (1996) and Solnik and Roulet (1999) have shown that there is 

increasing economic integration associated with a rise in the correlation of 

country factor returns. This would suggest that the gains from diversifying 

across countries are likely to  be diminishing. Their similar plot for the 

capitalization weighted correlation of industry factor returns show that these 

have been relatively stable over the last decade. 

Morgan Stanley (2002) documented the increasing importance of industry 

impact on share price performance  compared to market performance.  The 
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findings show that industry factors explain more than half of a company's 

share price movements. This means that a portfolio based on industry exposure 

might be more efficient than one based on country exposure. Diversification 

across industries becomes paramount in order to achieve the desired investment risk 

and return targets. 

The evidence seems to support the notion that diversification by sectors is 

more effective than that based on regions. This might be also true for Malaysia, an 

emerging economy, implying that sectorial based diversification should be the 

preferred mode in managing portfolio investments. 

 

DATA AND METHODS OF ANALYSIS 

In this paper, daily sector specific returns were estimated using daily data over the 

period spanning September 1993 to December 2002. The data for daily stock 

price of 6 industry indices are sourced from Kuala Lumpur Stock Exchange 

(KLSE) 1• The daily returns series are estimated as follows: 

ln( P𝑖) - ln(P𝑖−1) (1) 

Where, ln is natural logarithm, P denotes the price index and i represent a 

daily time interval. As part of our performance measurement, the excess returns are 

estimated by subtracting the three-month Treasury bill rate (expressed as a 

percentage and divided by 365) from the derived return series. The excess 

returns are estimated for six major sectors that represent 85 percent of the 

main economic sectors of the economy. 

 

Test for Serial Correlation and Cross Correlation 

The original return of each sector is tested for serial correlation. Serial 

correlation (auto correlation) test is adjusted by an autoregressive integrated 

moving average (ARIMA). The main tools for ARIMA are the autocorrelation 

function (ACF) and the partial autocorrelation (PACF), which are simply the 

plots of ACFs and PACFs against the lag length. 

Cross correlation and Correlograms were derived to ascertain the exact 

relationship between two sectors. Cross Correlation is defined as the correlation 
 

 

1 Now known as Bursa Malaysia 
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between two signals in the time domain. The cross correlations 

between the two series x and y arc given by: 

𝑟𝑥,𝑦 (ɭ) = 
𝐶𝑥𝑦(ɭ)

√𝐶𝑥𝑥(0)− √𝐶𝑦𝑦(0)
   where ɭ = 0, 1, 2  (2) 

 

Unlike the autocorrelations, cross correlations are not necessarily symmetric 

around lag 0. 

 

𝜌𝑖𝑗= 
𝐶𝑖𝑖

√(𝐶𝑖𝑖𝐶𝑖𝑗) 

 h  where -1≤ 𝜌𝑖𝑗 ≤ + 1 

 

    = 
𝑐𝑜𝑣 ( 𝑋𝑖,𝑋𝑗) 

𝜎( 𝑋𝑖
)𝜎(𝑋𝑗)

 

 

   𝜌𝑖𝑗  = -1 Perfect Negative Correlation 

   𝜌𝑖𝑗  = 0 No Correlation 

   𝜌𝑖𝑗  = +1 Perfect Positive Correlation

Test of stability Over Time 

To determine the level of diversification, it is necessary to observe 

whether the pattern of correlations between sector indexes persists 

over time. The Fisher transformation procedure was applied to 

determine the stability of correlation coefficients over time. The 

Fisher transformation of rii' (the sample correlation coefficient 

between i and j) can be derived as follows: 

𝑈𝑖𝑗=  
1

2
 ln ⦋

1+ 𝑟𝑖.𝑗

1− 𝑟𝑖.𝑗
  ⦌ 

 

To test the stability for two consecutive periods ( t and t+ 1), Z-statistic is used in 

the following way: 

 

 
 

 

2 Fisher,  R.A.   (1921) On the Probable Error of a Coefficient of Correlation Deduced from a 

Small Sample,  Merton, 1. 
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   Z = 
𝑈𝑖,𝑗(𝑡)−𝑈𝑖,𝑗(𝑡+1)

(
1

𝑁𝑡−3
 + 

1

𝑁𝑡+1−3
)

1
2⁄
             (3) 

 

Where N  = N,+1 = 220 

 
Test the Risk-return Performance of Different Industry Sectors 

There are two types of evaluation measures. An Ex-Ante measure is one that is 

used to make an evaluation "before the fact" or before the funds are invested. An 

Ex-Post measure looks at how investments performed "after the fact" or after 

the funds are invested. This paper uses the Sharp Ratio to measure the 

performance or the excess returns per unit of total risk, which is considered as an 

ex-post measurement in which measurement deals with actualized returns and 

risk. The excess returns using Sharpe's Ratio is derived as follows: 

Si = 
𝐸(𝑅𝐼)−𝑅𝑖

𝜎𝑖
          (4) 

where  𝑆𝑖 = Sharpe measure for industry index i 

 E(𝑅𝐼) = Expected return of industry index i 

 𝜎𝑖 = Standard deviation of returns for industry index 

i 

 𝑅𝑖 = Risk free rate of return ( 3month government  

   Treasury Bill rate) 

 

 

 

Autocorrelation Results 

 

RESULTS 

The serial correlation results for the six selected industry indices presented in 

Tab!C 1. show that autocorrelation function (ACF) and partial autocorrelation 

function (PACF) of the stock prices movements are stationary. There are a few 

significant autocorrelations at Lag 1and then an exponential dropping at Lag 2, 

Lag 3 and so on. The degree of correlation  ranges from -0.056 to 0.198, 

indicating low serial correlation for each individual sector return. However, 
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there is significant structure in the 3rd and 7th lag, which could interpret that the 

series have some periods of seasonality. 

 
Table 1  Serial Correlation by Sector, 1993 - 2002 

 

Period Construction Consumer Finance Plantation Property Trading/ 

Service 

Lag 1 0.136 0.102 0.198 0.091 0.080 0.110 
Lag 2 0.076 0.009 0.082 -0.015 0.058 0.039 
Lag 3 -0.028 0.017 0.026' 0.028 0.042 -0.054 
Lag 4 0.032 0.058 O.o35 0.087 0.069 -0.017 
Lag 5 0.020 0.014 0.007 0.085 0.047 -0.008 
Lag 6 -0.026 0.004 -0.041 -0.016 -0.051 -0.037 
Lag 7 -0.041 -0.049 -0.020 -0.056 -0.020 -0.017 
Lag 8 -0.002 -0.021 0.005 0.027 0.004 -0.031 
Lag 9 0.013 0.035 0.044 0.063 0.014 0.056 
Lag 10 0.033 0.053 0.051 -0.007 0.024 0.056 

 

Cross Correlation Results 

Table 2 shows the correlation coefficients in terms oflag and lead coefficients 

between two-combination industry sectors which indicate high level correlation 

for the first one lag and one lead which gradually reduces over the period. The 

overall findings indicate that the sectors are not highly correlated based on the 

day to day return either in lag or lead condition suggesting that it will be difficult 

to forecast the pattern of the correlation between sectors over the analysis 

period. 
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Secondly, standard deviation (variance) of each sector returns has been 

evaluated (see Table 6). Consumer and plantation sectors carry the least variance 

with their high returns, which are O.ss·percent and 1.0381 percent. On the 

other hand the construction sectors show high risk and declining returns over 

the past 10 years, thus, recording the highest variance in returns performance 

among the selected industries. 

The Sharpe measure, which uses the standard deviation, evaluates portfolio 

performance on the basis of both the pofolio's returns and its diversification. 

Results of the Sharpe ratio test are shown in Table 7. Over the past 10 years, 

the best performers are Plantation (0.075), Finance (0.043) and the Consumer 

sector (0.036). The Property sector shows the least performance (-0.006). 

 

CONCLUSION 

The returns of different industry sectors generally tend to be highly correlated 

with each other. This implies limited benefits of diversification across industries. 

However, the findings show that despite the high correlation between indices, 

this correlation relationship is not stable over time. In other words, two industries 

whose returns are high for one period may not necessarily show the same 

behavior in the next period. Therefore, if the investment horizon is longer than 

one period, diversification across industries and time may yield some benefits in 

risk reduction. This behavior suggests that there are benefits to be gained from 

diversification across plantation, consumer and finance industries which also 

recorded good returns performance in the past ten years. 

However, the usability of the findings is subject to the following 

qualifications. First, the decision to diversify across these industries must be 

matched by a corresponding or a least similar investment horizon. Secondly, all 

of the KLSE stock indices are not dividends-adjusted,  therefore, unless using 

a speculative strategy, the performance of the industry must be differentiated 

from the performance of a typical stock. Therefore diversification across industries 

might not show benefits. However, the correlation between the returns of 

different industry sectors suggests that diversification across industries can 

only be a supplementary strategy in combination with other diversification 

strategies. 
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This finding suggests that investors who specialize in one or two economic 

sectors over a short period of time are likely to experience higher total risk in 

their investments, which implies that the effectiveness of this strategy is in the 

long-term investment horizon. This indicates that investment managers must 

account for potential movements insector-specific and sub-sector-specific risks. 

Portfolio managers must take note that there is no evidence of consistent 

performance of different sectors or industries. The performance varies over 

time with some industries far outperforming others, and the industry rankings 

are not consistent. Investors cannot be sure that industries that performed well 

recently will continue to do so in the near future. There are many exogenous 

factors that can affect industrial performance (such as economic growth, 

government policy, economic health of importing nations, development of new 

technologies etc) that were not discounted for in the analysis. 
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