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Abstract 

Taking Markowiz's portfolio theory as the basic theory, this paper selects 20 stocks from 
FTSE TWSE Taiwan 50 Index and makes an empirical test using the monthly return and 
variance data of Taiwan stock market from 2011 to 2014. Finally, the relationship 
between portfolio size and portfolio risk is obtained, and it is found that when the 
portfolio size reaches 12, the effect of risk diversification that continues to increase the 
portfolio size will no longer be obvious. 
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1. Introduction 

In the field of investment, the capital asset pricing model (CAPM) is formed on the basis of 
portfolio theory and capital market theory. It mainly studies the relationship between the 
expected rate of return of assets and risky assets in the securities market, and how the 
equilibrium price is formed. 

The capital asset pricing model assumes that all investors invest according to the asset selection 
theory, and the estimates of expected return, variance and covariance are exactly the same, and 
investors are free to borrow money. Based on this assumption, the focus of the capital asset 
pricing model is to explore the quantitative relationship between the return of risky assets and 
risk, that is, in order to compensate for a particular degree of risk, investors should get more 
rate of return. 

Portfolio theory, as the basis of CAPM theory, is first put forward by American economist 
Markowiz(1952),The theory includes two important contents: mean variance analysis method 
and portfolio efficient boundary model[1].  

One of the great functions of portfolio theory is to evaluate the risk and return of a specific 
investment scheme more realistically, which is a very important achievement for financial 
management. 

Portfolio theory assumes that investors are risk-averse investors. If two assets have the same 
expected return, investors will choose the one with less risk. Investors will take more risk only 
if they get a higher expected return. In other words, if an investor wants a greater return, he 
must accept greater risk. A rational investor will choose the least risky portfolio among several 
portfolios with the same expected return. Alternatively, if several portfolios have the same 
investment risk, investors will choose the one with the highest expected return. Such a portfolio 
is called the best portfolio. 

2. Literature Review 

Many scholars hold different views on the size of the investment portfolio in order to have the 
best effect of risk diversification. 
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Evans and Archer (1968) believes that about 16 can produce a 90% risk diversification effect, 
while to achieve 95% effect, at least 30 stocks are needed in the portfolio[2]. 

After research, Campbell et al.(2001) considere that 50 stocks are needed to significantly 
reduce non-systemic risk[3]. 

Hu et al. (2014) analyzes the Taiwan stock market data from 2001-2008, and the results show 
that 26-28 stocks are needed to achieve better risk diversification effect[4]. 

3. Sample description and research methods 

3.1. Sample description 

This paper combines a number of stocks in Taiwan's stock market, and then makes an empirical 
analysis to verify whether diversification reduces portfolio risk. 

First, in the selection of samples, this paper selects 20 stocks from the Taiwan 50 index of the 
FTSE Taiwan Stock Exchange for analysis. FTSE TWSE Taiwan 50 Index is jointly established 
by the Taiwan Stock Exchange and the UK's FTSE Index Co., Ltd. (FTSE) on October 29th, 2002. 
The constituent stocks of the Taiwan 50 Index cover the top 50 listed companies in Taiwan's 
securities market by market capitalization, accounting for nearly 70% of the market 
capitalization, representing the performance of blue chips, and it is also the first trading index 
in Taiwan's securities market. The index is calculated in real time during trading time and is 
released every 15 seconds. 

To some extent, the Taiwan 50 Index of the Taiwan Stock Exchange represents Taiwan's stock 
market, because the market capitalization accounts for a high proportion and the data update 
speed is fast, so the stocks in the Taiwan 50 Index of the Taiwan Stock Exchange are better 
choices, whether in terms of the accuracy or representativeness of the data. 

The research results of Statman (1987) report that the number of stock portfolios has been in 
a relatively stable state starting from about 30-40. [5] 

Finally,20 stocks were selected as samples, namely Taiwan Cement, Asia Cement, Uni-President 
Enterprises, Formosa Plastics, Nan Ya Plastics, TPK Holding, China Steel, Cheng Shin Rubber Ind, 
Hotai Motor, Yulon Nissan Motor, Lite-On Technology, United Microelectronics, Delta 
Electronics, ASE Technology Holding, Hon Hai Precision Industry,Taiwan Semiconductor 
Manufacturing, Foxconn Technology, ASUSTeK Computer, Quanta Computer and Siliconware 
Precision Industries.These companies come from different industries, but are dominated by 
manufacturing and high-tech industries. 

In terms of periods, the number of periods in the Domian et al. (2007) study mentioned above 
is a longer-term observation period of 20 years from 1985 to 2004[6]. But the corresponding, 
Fama (1976) study took a period of five years from 1963 to 1968 [7]. On this basis, this study 
chooses the period length similar to the latter, so the data of four years from 2011 to 2014 are 
selected. 

This study obtained a total of effective observations of 48*20, a total of 960 monthly rate of 
return. All the data come from the Taiwan Economic Journal (TEJ) database.  

Previous studies such as Aakash (2011) take the monthly rate of return as the main research 
object. Accordingly, this paper also uses the monthly data of rate of return as the frequency of 
the study[8]. 

3.2. Research methods 

A portfolio is made up of one or more assets, and the relationship between them should be 
studied emphatically. Measuring the degree of correlation between two kinds of assets mainly 
depends on the calculation of the correlation coefficient between them. Through the correlation 
analysis, we can know the level of asset diversification in the case of investing in a variety of 
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assets. To some extent, when there is a perfect positive correlation between two assets, there 
is a good chance that the expected return rate of the portfolio composed of these two assets is 
higher than the risk-free interest rate of the market. 

                                                                                         

𝜌𝐴𝐵 =
𝜎𝐴𝐵

𝜎𝐴𝜎𝐵
                                                                          (1) 

Formula 1 indicates that the correlation coefficient  is obtained by the covariance and 
standard deviation between the two assets. 

The portfolio on Markowitz's efficiency frontier curve does not contain risk-free assets. If you 
combine the market portfolio with risk-free assets, the result is the capital market line (CML). 
The portfolio represented by each point of the capital market online is more optimized than the 
portfolio on the efficiency frontier curve. In this way, rational investors invest some of their 
money in risk-free assets and the rest in the market portfolio. 

The following formula calculates the expected return under N asset conditions, and then we all 
study on the assumption that all assets have the same weight as a prerequisit 

𝐸(𝑅𝑝) = ∑ [𝑤𝑖𝐸(𝑅𝑖)]
𝑛
𝑖=1                                                               (2) 

The model of this study is a relatively simple model, so the independent variable is obtained 
through some simple calculation of the monthly rate of return, in which the variance of each 
stock is obtained by the following formula: 

                                                                                       

𝜎2 = 𝐸(𝑋 − 𝑋)2                                                                     (3) 

The other is the covariance of the independent variable. The covariance is also calculated by 
calculating the monthly rate of return, and the covariance between every two stocks in the 
portfolio is calculated by the following formula: 

                                                                             

𝜎ij = 𝐸(𝐼 − 𝐼)𝐸(𝐽 − 𝐽)                                                              (4) 

The dependent variable of the model is the risk of the portfolio, that is, the variance of the 
portfolio. Therefore, this study constructs the following model: 

𝜎𝑃
2 = ∑ (𝑤𝑖

2𝜎𝑖
2)𝑛

𝑖=1 + ∑ ∑ （𝑤𝑖𝑤𝑗𝜎𝑖𝑗）
𝑛
𝑗≠1

𝑛
𝑖=1                                         (5) 

Since each stock has the same weight in the portfolio, the above model can be reduced to the 
following model: 

                                                   

𝜎𝑃
2 = ∑ [(1 𝑛⁄ )2𝜎𝑖

2]𝑛
𝑖=1 +∑ ∑ [(1 𝑛⁄ )2𝜎𝑖𝑗]

𝑛
𝑗≠1

𝑛
𝑖=1                                                (6) 

4. Empirical analysis 

Through the empirical test of the model established in the above method and model chapter, 
the following conclusions are drawn. The results obtained from the operation of the model are 
shown in Table 1 and Figure 1. 

According to figure 1 and Table 1, the standard deviation of the portfolio for a single stock is 
about 10%. By calculating all the sample data of 20 stocks in the portfolio, we can find that when 
the number of securities in the portfolio is increasing, the risk decreases gradually, and the 
degree of investment risk diversification decreases gradually. When the number of stocks in 
the portfolio increases from 1 to 5, the standard deviation of portfolio returns decreases the 
fastest, while when the portfolio size is expanded to 6 stocks, the portfolio risk value has been 
reduced to 3.1%. Compared with the standard deviation of one stock, the standard deviation is 
reduced by 7.66%. Finally, under the size of a portfolio of 12 stocks, the standard deviation of 
investment returns has declined steadily and slowly at the level of about 2%, and the change is 
not obvious. These risks that are reduced by the increase of the size of the securities portfolio 
are non-systemic risks, while the remaining risks that can not be dispersed and eliminated 
through the increase of the size of the portfolio are systemic risks. 
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Table 1. Standard Deviation and Variance of Portfolio 
Number of Stocks Portfolio Variance(%) Standard Deviation(%) 

1 115.87 10.76 
2 66.60 8.16 
3 30.36 5.51 
4 22.92 4.79 
5 17.02 4.13 
6 9.59 3.10 
7 8.18 2.86 
8 6.81 2.61 
9 5.67 2.38 

10 4.97 2.23 
11 4.43 2.10 
12 4.10 2.03 
13 3.87 1.97 
14 3.55 1.88 
15 3.35 1.83 
16 3.18 1.78 
17 2.88 1.70 
18 2.83 1.68 
19 2.67 1.63 
20 2.51 1.59 

 

 
Figure 1. Portfolio Size and Standard Deviation of Portfolio Return 

 

5. Conclusion 

Non-systemic risk can be effectively reduced through diversified investment, while systemic 
risk cannot be reduced. The investment risk caused by the overall fluctuation of the market is 
the systemic risk, so there is no way to reduce and avoid this part of the investment risk through 
the construction of investment portfolio. The increase of the size of the portfolio can reduce the 
non-systemic risk, especially when the size of the portfolio is less than 6 stocks, the effect of 
decreasing standard deviation is the most obvious, which suppresses the impact of a single 
stock on the risk of the portfolio as a whole. However, when determining the scale of securities 
investment portfolio, not only the reduction of risk should be taken into account, but also the 



Volume 2 Issue 6, 2021 

DOI: 10.6981/FEM.202106_2(6).0023 

131 

Frontiers in Economics and Management 

ISSN: 2692-7608 

increase of investment cost should be taken into account. If the scale is too large, the operation 
burden of investors is large, and the decreasing effect of standard deviation is significantly 
reduced. Therefore, when individual investors considering marginal cost invest in the Taiwan 
stock market and form a Taiwan 50 index portfolio, the portfolio size of 6 to 12 stocks is 
considered appropriate. 
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