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Abstract 
This paper using index analysis method, knowledge of venture capital as well as index funds 

investment ideas, successively set up the Markowitz model and the single index model of index investing. 
Markowitz model for the calculation of the risk of workload is too big and single-index model although 
accuracy is slightly lower, but can certainly be very well used in practice. Therefore, We use index invest to 
invest in Shanghai 10 index securities with the single-index model , and apply lingo software to figure out 
the venture capital portfolio which have different yields.  
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1. Introduction 
On December 13, 2011, the Shanghai composite index closed at 2,249 points, almost 

falling to 2,245 points in 2001, ten-year stock market float is zero. In order to better avoid from 
risks and achieve the best combination of investment income, using index analysis method in 
this paper, by using the method of statistics and operational research to establish a 
mathematical model and empirical analysis of Shanghai series industry index model [1]-[3]. 

 A Based on business structure, business risk and macroeconomic variables that reflect 
on the similarities, listed companies can be divided into different trades or style; In the same 
style, business in every industry have similar reflection on changes to key macroeconomic 
variables, and reflected in higher relevance of price movement on the stock market; Every 
industries within the same style on the valuation method and the impact factors for expected 
earnings have high similarity. We assume that selecting n index to construct portfolios of 
investment, the weight for each industry index investing is XI, earnings risk for index of every 
industry is σi

2 (variance), the relation between indices i and j is σIJ (covariance).The problem is 
converted to determine the weights of all industries index configuration [4]-[8]. 

The Introduction should provide a clear background, a clear statement of the problem, 
the relevant literature on the subject, the proposed approach or solution, and the new value of 
research which it is innovation. It should be understandable to colleagues from a broad range of 
scientific disciplines [9], [10]. 

By logging the Shanghai Stock Exchange SSE and using related stocks software we 
can acquire series 7 indexes of raw data. As these 7 major categories of 60 index calculation 
standard and the different initial value, thus collecting the absolute value of the original data is 
unreliable. Through analysis, 60 monthly price index method of sampling is more representative. 
Therefore,  we will be on May 30, 2008 to December 31, 2009 of this period divided by month, 
class interval δ=1 month.(Calculation of days in the month according to the actual month, 
ignoring the month differences between the number of days in each month) so we can get a 19-
month indicators of price of the raw data. See Schedule I. (Note 1: data collection based on 
calendar month of  k line chart records, as some of the index began to use later on May 30, 
2008, which is part of the data cannot be collected. See Schedule II), (Note 2:  the basic point of 
the article on statistics and calculation of price or yield is 1%, is recorded 8 as 8%, not tired 
after-mentioned). 
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2. The Model Assumptions 
Model 1. All investors are in the same period investment. Investor based on yields and 

risk selection portfolio. In the course of investment there is no transaction fee. Representatives 
of the index price index yields section headings are in boldface capital and lowercase letters. 
Second level headings are typed as part of the succeeding paragraph (like the subsection 
heading of this paragraph). 

Model 2. Industry index yields only under the influence of Shanghai stock index returns, 
and other effects in this document does not into consideration. 

(Note: the model 2 is based on the model 1 assumptions). 
 
 
3. The Model 

The model is builded and explained the  this section, and finally use the Markowitz 
model to analyze the risks of different yield portfolio. 
 
3.1. Model Markowitz 

Markowitz’s portfolio theory not only reveals the portfolio risk decision factors, but also 
reveals the more important theory “Assets expectations income by its risk size to decide”, ie. 
assets (single assets and portfolio) is priced by its risk size, a single asset is priced by its 
variance, combination of asset price is priced by its covariance. Markowiz’s risk pricing thoughts 
in his creation of the "mean-variance" or "mean-standard deviation" two-dimensional space 
investment opportunity setting on the efficient frontier performance is most clearly.  

The theoretical is based on the following hypothesis:  
1. Investors consider every investment when each choice, it is based on a position time 

securities gains probability distribution.  
2. Investors is based on the securities expectations yield estimation portfolio risk.  
3. Investors’ decision is based on the securities of the risks and benefits.  
4. In a certain risk level, investors expect return most; The corresponding is in a certain 

income level, investors hope minimum risk.  
On the basis of the above hypothesis, this Markowitz model establishes portfolio 

expected return, risk calculation method and effective boundary theory, establishes the 
optimization allocation of assets of the mean-variance model:  

The objective function are: 
 

min 2( ) ( )i j i jrp x x Cov r r    (1) 

 

i irp x r  (2) 

 
Restrictions are: 
 

1 iX （ Short sales） , (3) 

 

or  1 i iX x （ Don't allow short sales） . (4) 

 

The rp is for combination earnings, ir  is for the first i stock income, ix , iy  is for 

securities investment proportion, б2(rp) is for portfolio variance (combined total risk), Cov( ir , jr ) 

is for two securities between covariance. The model for modern securities investment theory 
laid a foundation. The model is laid the fondation for the model modern securities investment 

theory. The type shows that under the condition of the limit to solve iX  securities return to 

make combination risk б2(rp) the minimum. It can be obtained by lagrangian lange objective 
function.  

We are considering four assumptions of the Markowitz model as follows. 
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Assumption 1. Investors expected rate of return ( also known as the average yield ) to 
measure the overall level of the actual yield to, and yield variance ( or standard deviation) to 
measure the yield uncertainty ( risk) , and thus investors only care about the expected rate of 
return and the variance of the investment decision-making. 

Assumption 2. Investor is insatiable and risk-averse, and investor is always hoping that 
the expected rate of return as high as possible, while variance is the smaller the better. 

Assumption 3. Investors to comply with the dominant principle: the same level of risk, 
higher yield securities; same income rate level, choose a low - risk securities. 

Assumption 4. Investors know in advance that the probability distribution of the rate of 
return on investment. 

We assume that select n index to construct portfolios of industry, the weight for each 
industry index investing is Xi, earnings risk for index of every industry is σi2 (variance), the 
relation between indices i and j is σIJ (covariance).The problem is converted to determine the 
weights of all industries index configuration to achieve risk minimization for industry index 
portfolio income, that is to solve linear programming, shown as Eq. 5, Eq. 6, Eq. 7, Eq. 8: 
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Where σp

2  is Portfolio risk ,ri  is i trade index yields, rp is Portfolio yields. 
Real investments, we are hard to find the probability distribution of industry index yields, 

but we can get the yield capacity of n samples (r1,r2, ..., rN) by using historical data sample. 
Through two parameters of this sample–to estimate mean and variance .From the knowledge of 
probability theory, we can get Eq. 9, Eq. 10: 
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Similarly, the covariance σIJ is theoretical value, we still through sampling, using 

covariance of sample to estimate the relationship between rA and rB. We assume respectively 
the sample of rA and rB, then covariance of rA and rB for σrA, rB have good statistical properties 
for estimator[11] ,which shows as Eq. 11: 
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Markowitz, respectively, with the variance of the expected rate of return and yield to 

measure the level of expected return and risk of the investment, mean - variance model, and 
thus the decision-making. Under the assumption that investors care only about the expected 
rate of return and variance, Markowitz theory and method is creating accurate and scientific, but 
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the biggest shortcoming of this theory and methods in the practical application of the process is 
too large, especially in large-scale market, in the presence of thousands of securities and a 
certain time requirements, the realization of the operation is almost impossible. Thus it severely 
limits the Markowitz method application space. 
 
3.2. Single Index Model 

Single index model (single-index model (SIM)) is a simple asset pricing models, it is 
often used in the financial industry for a stock assessment of risk and return. 

 

itfmtiifit rrrr   )(  (12) 

),0(~ iit N   

 
rit is return to stock i in period t 
rf is the risk free rate (i.e. the interest rate on treasury bills) 
rmt < / sub > ''is the return to the market port folioin period''t'' * * < math > αi is the stock's 

alpha, or abnormal return 
βi is the stocks's beta, or responsiveness to the market return 
Note that rit − rf is called the excess return on the stock, rmt − rf the excess return on the 

market 
εit is the residual (random) return, which is assumed normally distributed with mean zero 

and standard deviation σi 
These equations show that the stock return is influenced by the market (beta), has a 

firm specific expected value (alpha) and firm-specific unexpected component (residual). Each 
stock's performance is in relation to the performance of a market index (such as the All 
Ordinaries). Security analysts often use the SIM for such functions as computing stock betas, 
evaluating stock selection skills, and conducting event studies [12]. 

In order to facilitate the analysis, a single index model assumes that there is only one 
macro risk factors cause stock returns, which can be indicated by a rate of return on a market 
index, such as the $ INX index 500 (S&P 500). Depending on the model assumptions, any stock 
gains can be decomposed into individual shares of residual income expectations (here 
represented by a company specific factor α), that affecting the market benefits of 
macroeconomic events and unpredictable consists of micro-events which only affect the 
company. 

βi (rm − rf) said under the influence of stock market movement,ei represents company 
under the influence by factors of risk. 

Macro events, such as changes in the interest rates, changes in labour costs can cause 
systemic risk affecting the proceeds in the stock market as a whole. Company specific events 
cause specific changes in corporate earnings of micro-events, for example, reducing the death 
of important figures of the company's credit rating will affect the company's earnings, but the 
impact on the economy as a whole is negligible. In a portfolio, the company refers to factors 
arising from discretization of non-systematic risks can be reduced to 0.  

The index is based on the following assumptions:  
Covariance that because most stocks are similar to their macro-incident response.  
however, some companies are sensitive to these factors is greater than any other 

companys, which controlled by the coefficient β for the sensitivity.  
covariance between the bonds is due to the different result of macro. So, in their beta 

every poor stock multiply. Cov(Ri, Rk) = βiβkσ2 
The last equation covariance calculation reduces greatly ,the amount or the portfolio 

covariance bonds must be in terms of revenue in history, and must be calculated separately for 
each bond. With this equation, only beta and the variance of the market can be. Single index 
model reduces the amount of calculation greatly. 

y Single exponential model is a simple asset pricing model, which is usually used for the 
assessment of the risks and rewards of the financial industry for a stock. We know that the stock 
return is influenced by the market (beta), has a firm specific expected value (alpha) and firm-
specific unexpected component (residual). Each stock's performance is in relation to the 
performance of a market index (such as the All Ordinaries). Security analysts often use the SIM 
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for such functions as computing stock betas, evaluating stock selection skills, and conducting 
event studies. 

In the study of the first question we found when index yields of Shanghai stock 
significantly increase or decline, nearly all industry index yields are increased or decreased 
accordingly, although some index movements are out of sync with shanghai index, but on the 
whole they are the same tendency. This means that the shanghai index changes can fully 
reflected the common trend of all industry index. Therefore,   the covariance of the calculation 
between indexes can be instead of each industry index and Shanghai index of covariance. 
Using single-index model, we assume that the industry index yields only under the influence of 
Shanghai stock index returns, in order to determine the portfolio's weighting.  

Assuming industries index yields with simple linear structure, which yields r and 
Shanghai stock index portfolio yields rM has Eq. 13: 

 

 MBrAr . (13) 
 
Where: a, b are assessment parameters; ɛ is Residual variance. 
Suppose there are n industry index, according to the above structure, i yield on the 

index met: 
 

nirAr iMiii ,,2,1,  
. (14) 

 
Under the single index model, Markowitz combination investment model are: 
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In practice during the calculation we regard Bi as an estimate value. 
 

 
4. Model Solution. 

Use the second model portfolios to solve, will bring a 10 industries index data has been 
evaluated Ai, Bi, and σS2 into the index, use Lingo software for solving linear programs. (Note: 
as the industry index starts at January 09, so this example of the portfolio is investment for 
January 09).The result shown as table 1 and table 2. 

 
 

Table 1. Yield is less than 9% 
  Yield 7% Yield 8%  Yield 9% 

Industry code Industry name Proportion of investment Proportion of investment Proportion of investment 
1 SSE energy   4.0E-02 
2 SSE materials    
3 SSE industry    
4 SSE optional 0.07 0.36 0.55 
5 SSE consumer 0.22 0.05  
6 SSE Medicine 0.71 0.59 0.41 
7 SSE financial    
8 SSE  Information    
9 SSE Telecom    

10 SSE  public    
 Portfolio risk 31.88 41.12 59.09 
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Table 2. Yield is more than 10 % 
     Yield 7% Yield 8%  Yield 9% 

Industry code Industry name Proportion of investment Proportion of investment Proportion of investment 
1 SSE energy   4.0E-02 
2 SSE materials    
3 SSE industry    
4 SSE optional 0.07 0.36 0.55 
5 SSE consumer 0.22 0.05  
6 SSE Medicine 0.71 0.59 0.41 
7 SSE financial    
8 SSE  Information    
9 SSE Telecom    

10 SSE  public    
 Portfolio risk 31.88 41.12 59.09 

 
 
5. Model Evaluation 

In the solution process of Model Markowitz, you must select covariance among industry 
index to estimate. If the index number is too large, it would require massive covariance 
estimation, which takes a lot of time. But there is no doubt that such estimates are more 
accurate. Markowitz risk pricing groundbreaking ideas and models, laid the theoretical 
foundation of modern finance, investment, and even financial management science. However, 
this theory has shortcomings, is the more complex mathematical model, the practice is not easy. 

In the solution process of Single index model, the estimated value greatly reduced, their 
workload is smaller than model with an order of magnitude, but the degree of precision is not as 
good as the model 1, and it relies on every industry index yields of the rational single index 
structure hypothesis. However, Single index model greatly reduces the portfolio return and 
variance Markowitz portfolio selection process to estimate the number of parameters. 
 
 
6. Conclusion 

According to the requirements of different yields, then come to the portfolio and the 
result is shown as Table 1 and Table 2. By analyzing the data obtained in the table we it can be 
seen that with the required yield enhancement, risk of the portfolio increased dramatically. At 
the same time when the yield is lower, the risk of the portfolio can reduce. 
 
 
References 
[1] Shoudong Chen. Science press. Theory of securities investment analysis. In Chinese. 
[2] Tiefeng Wang. Economic science press. China securities investment analysis and portfolio 

management. In Chinese. 
[3] Mingtao Wang. Shanghai University of finance and publishing house. Stock market risk measures. In 

Chinese. 
[4] Siwei Chen. The Chinese people's University Press. Study on China's stock market risks. In Chinese. 
[5] Chengying He. China financial Publishing House. China's stock market: Nirvana of reincarnation. In 

Chinese. 
[6] Single Index and Portfolio Models for Forecasting Value-at-Risk Thresholds. Bernardo da Veiga and 

Michael McAleer. 2005. 
[7] Volatility Forecasting for Risk Management. Forecast. 2003; 22: 1–22. 
[8] Petrus P, Reed JH, Rappaport TS. Geometrically based statistical channel model for macrocellular 

mobile environments. IEEE Transactions on Communications. 2002; 50(3): 495-502. 
[9] Pankaj Gupta, Mukesh Kumar Mehlawat, Anand Saxena. Asset portfolio optimization using fuzzy 

mathematical programming. Information Sciences. 2008; 178: 1734-1755. 
[10] Ali  Serhan  Koyuncugi,  Nermin  Ozgulbas.  Financial Early Warning System Model and Data Mining 

Application for Risk Detection. Expert Systems with Applications. 2012; 39: 6238-6253. 
[11] Guo Limei, Nian Xiaohong. Time of Arrival and Angle of Arrival Statistics for Distant Circular 

Scattering Model. TELKOMNIKA Indonesian Journal of Electrical Engineering. 2012; 10(3): 564-571. 
[12] Liu Bin, Qiu Huayong,  Shen Yizhen. Realization and Application of Customer Attrition Early Warning 

Model in Securities Company. TELKOMNIKA Indonesian Journal of Electrical Engineering. 2012; 
10(5): 1106-1110. 

 


