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Abstract 

The stock market is a "high-risk, high-yield" field, coupled with the complex and 
changeable characteristics of my country's stock market, it is difficult to obtain stable 
returns only by using traditional investment. How to effectively avoid risks and screen 
out the stocks with excess returns in the future from a wide range of stocks has always 
been an issue that investors have been paying attention to. This paper builds a multi-
factor stock selection model, chooses SSE 50 as the specific research object for empirical 
analysis, and builds a regression model to construct investment strategies. Through the 
establishment of a regression model, it is found that the fundamental factors and 
financial factors have a very significant impact on the return of the investor portfolio, 
indicating that my country’s stock market has a very obvious scale effect. There are many 
factors that affect investment income. Investors need to carefully consider various 
factors, allocate assets rationally, and establish an effective investment portfolio in 
order to maintain and increase the value of assets. 
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1. Introduction 

In recent years, as more and more high-net-worth individuals regard investment funds as their 
investment targets, quantitative investment has gradually shown its advantages among many 
investment methods in the industry, and it has become an investment method favored by more 
and more people. By establishing a quantitative investment indicator system, selecting a series 
of related indicators, using mathematical tools or mathematical models, and computer software 
programming as an auxiliary tool, this method conducts a quantitative analysis of the relevant 
factors that affect investment returns, and the results of the quantitative analysis will be useful 
to investors. Provide reference and help for investment decisions made. Compared with 
traditional investment strategies, quantitative investment pays more attention to historical 
data factual analysis, pays more attention to the grasp and judgment of trading opportunities, 
and is more scientific and rigorous. For these reasons, quantitative investment strategies have 
attracted more and more investors, especially institutional investors.  

Among the many quantitative investment stock selection models, the multi-factor quantitative 
investment model is the most common and most important type of model. The basic idea of the 
multi-factor quantitative investment model is to find some indicators related to the rate of 
return, and perform quantitative analysis on these indicators to construct a stock investment 
portfolio, and predict the index of profit or loss of the portfolio in a certain period of time in the 
future. This article uses the SSE 50 as an example to establish a multi-factor regression model 
to predict the expected rate of return.  
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2. Literature References 

There are many factors that affect the rate of return on stock investment, and scholars at home 
and abroad have done relevant research on the selection of effective factors. Joseph et al. (2001) 
proposed a stock scoring model, selecting nine financial indicators from the aspects of 
profitability, liquidity and operating efficiency to score each stock separately, then selecting 
stocks with higher comprehensive scores to construct an investment portfolio [1]. Based on 
Joseph's research, Partha et al. (2005)selected stocks ranked in the top 20% of the price-to-
book ratio to establish an initial stock pool, and selected 9 indicators from the three aspects of 
profitability, growth ability, and robustness to score each stock, finally build an investment 
portfolio based on the scoring results [2]. Sirohi et al. (2015) constructed some technical factors 
based on indicators such as opening price, closing price, and highest price, and proposed using 
a multi-core learning model to predict the trend of changes in the stock price of each stock [3]. 
Xu Jingzhao (2017) used the three factors of monthly average turnover rate, asset-liability ratio 
and price-to-book ratio to construct a stock selection model, then adjusted the weight of the 
factors to obtain stable returns for the investment portfolio [4]. Shang Yu (2019) 
comprehensively considers the heterogeneity of property rights and investor sentiment factors 
to explore its impact on managers' investment behavior [5]. Zhang Hu (2020) constructed an 
initial factor pool containing 117 factors in four categories: market, financial, technology, and 
investor sentiment. Through integrated learning, 68 important factors were finally selected and 
self-attention neural network was used. Model to form stock portfolio strategy [6]. Yuan 
Chenguang (2021) selected 34 factors that affect stock returns, and based on a multi-factor 
quantitative stock selection plan based on voting integrated learning algorithms, he 
constructed a voting integrated learning algorithm based on a combination of better base 
learners and expected to obtain excess returns [7]. 

3. Research Design 

3.1. Model building assumptions 

The future market is determined by the current market; 

Some factors that are difficult to quantify or cannot be quantified are not included in the 
research scope; 

The risk appetite of market investors are all risk aversions, who pursue the smallest potential 
risks under the expected future returns; 

The capital market is frictionless, that is, there are no additional costs such as transaction costs 
and income taxes; 

When the capital market reaches equilibrium, there is no arbitrage opportunity in the market. 
This equilibrium is also called no-arbitrage equilibrium.  

3.2. The Establishment of Factor Library 

3.2.1. Selection of Factors 

One of the keys to the establishment of a multi-factor model is the selection of factors. Among 
the many factors that affect the rate of return on investment, which factors should be selected 
and which of these factors is better or worse depends on the comprehensive consideration of 
the model builder. This article divides the factors that affect investment returns into three 
categories, namely, fundamental factors, financial factors, and market factors. The fundamental 
factors are based on direct data in the financial statements, including monthly opening price, 
monthly closing price, monthly average price, monthly trading volume (shares), and monthly 
total equity (shares). The financial factor is based on the basic data of the company's financial 
statements and converted into a variety of indicators related ratios, including monthly price 
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earnings ratio, monthly price to book ratio, monthly price cash flow ratio. The last category is 
the market factor, which generally refers to the well-known technical analysis, including the 
rise of individual stocks, market capitalization and trading volume. 

3.2.2. The Final Selection of Factors and the Introduction of Indicators 

 

Table 1. Selection of Factors and Introduction of Indicators 
Variable Meaning Index introduction 

𝑋1 Monthly Opening Price 
The opening price, also known as the opening price, refers to the 

first transaction price per share after the opening of the stock 
exchange on each trading day. 

𝑋2 Monthly Closing Price 
It is all the shares authorized by the company's articles of 
association to represent the ownership of the company. 

𝑋3 Monthly Average Price Refers to the average price of stocks bought and sold in a month. 
𝑋4 Monthly Volume The number of stock transactions in a month. 

𝑋5 Total Monthly Equity 
Including the sum of the number of shares before the issuance of 

new shares and the number of newly issued shares. 

𝑋6 Monthly Price Earnings Ratio 
Refers to the ratio of stock price to earnings per share within a 

month. 
𝑋7 Monthly Price to book Ratio Refers to the ratio of stock price per share to net assets per share. 

𝑋8 Monthly Price Cash Flow Ratio 
Price to cash ratio is the ratio of stock price to cash flow per 

share. 

 

3.3. Strategy establishment and solution 

3.3.1. Strategy Establishment 

In the quantitative stock selection model, the multi-factor model has become one of the most 
commonly accepted and frequently used effective models due to its own advantages and 
characteristics. Its core idea is to select from a series of factors that affect the expected rate of 
return. Many of the most influential quantifiable factors, after quantitative analysis, establish a 
factor database as a new stock selection criterion. The strategic thinking of the multi-factor 
model is derived from the arbitrage pricing theory. According to the arbitrage pricing theory, it 
can be known that the formation of a modern effective market, that is, the formation of a market 
equilibrium price, is arbitrage. If the market reaches an equilibrium state, there is no arbitrage 
interval in the market; on the contrary, if the market reaches an equilibrium state, investors 
have risk-free arbitrage opportunities. If multiple factors are used to explain the investment 
income, combined with the no-arbitrage principle, there will be a roughly linear relationship 
between the equilibrium income of the investment assets and the selected factors.  

3.3.2. Basic assumptions of arbitrage pricing theory 

Hypothesis 1: A frictionless market. 

Hypothesis 2: There is no market manipulation. 

Hypothesis 3: There are no institutional restrictions. 

These three assumptions about the idealized capital market are consistent with the 
requirements in the capital asset pricing model. 

Hypothesis 4: Asset returns are determined by factor models. 

Hypothesis 5: Homogeneous expectations. 

Hypothesis 6: There are risk-free assets in the market. 

Hypothesis 7: Satisfy the principle of no arbitrage. 

3.3.3. Empirical Test Ideas 

Under the multi-factor strategy model, this paper chooses the regression method to select 
stocks. The process of the multi-factor regression method is to use the factors of the first period 
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and the return rate of the second period to do a fitting regression analysis to obtain the return 
coefficients and regression equations of different factors, then substitute the relevant factors of 
the second period into the regression equation to obtain the third Expected return for the 
period. Specific steps are as follows: 

Select empirical objects and determine the back-inspection period; 

Use the factors of the previous period and the return rate of the current period to do regression 
analysis to obtain regression parameters. If the absolute value of the reported coefficient of the 
obtained factor is greater than 2, it is judged as an extreme value, and the factor should be 
eliminated; 

Use the factor's return coefficient to regress with the current period's factor, and get the 
expected rate of return in the next period; 

According to the expected return order, buy the one with the highest expected return and sell 
with the lower expected return to construct a suitable investment strategy portfolio.  

4. Empirical Analysis 

4.1. Establishment of Multi-Factor Regression Model 

This paper chooses SSE 50 as the specific research object for empirical analysis, and uses Matlab 
software to build regression models to construct investment strategies. Since the data cannot 
be read directly from Matlab software, this paper chooses to use Flush stock selection software 
to obtain relevant factor data. 

First select the factors in March 2018 and the rate of return in April 2018, and establish the 
following regression equation: 

Where 𝑦 represents the return rate in April 2018, 𝑥 represents the correlation factor data in 
March 2018, 𝛽 represents the return coefficient of the corresponding correlation factor, and ε
represents the error. The return coefficients and confidence intervals (confidence level of 0.05) 
of the correlation factors obtained by the Matlab software fitting, and the results of the test 
statistics 𝑅2, 𝐹, 𝑃 are as follows:  

 

Table 2. Estimated Results of Model Parameters 
parameter Parameter estimates Confidence Interval 

𝛽1 1.2784 [-0.7592, 3.3160] 
𝛽2 0.8933 [-0.3569, 2.1434] 
𝛽3 2.7175 [0.9601, 4.4750] 
𝛽4 -3.4865 [-6.0414, -0.9316] 
𝛽5 -0.0000 [-0.0000, 0.0000] 
𝛽6 -0.0000 [-0.0000, 0.0000] 
𝛽7 -0.0146 [-0.0645, 0.0354] 
𝛽8 -1.7061 [-2.7120, -0.7002] 

𝑅2= 0.3851      𝐹 =3.2091   𝑃 = 0.0064 

 

Analyzing the table 2, we can know that 𝑅2 =0.3851, that is, 38.5% of the model can be 
determined by the model, and the degree of fit is relatively high, 𝐹 =3.2091, there is no value 
much greater than 𝑃, and the significance is average.  

4.2. Model Improvement 

As the regression method requires that the absolute value of the return coefficient of the 
relevant factor cannot be greater than 2, otherwise it is considered an extreme value. Therefore, 
in the process of model improvement, we remove the relevant factors𝑋2 and 𝑋3 whose absolute 
value of the factor return coefficient is greater than 2, and use Matlab software to do a 
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regression analysis again to fit the factor return coefficient and the confidence interval 
(confidence is 0.05), The results of the test statistics 𝑅2, 𝐹, 𝑃 are as follows: 

 

Table 3. Estimated Results of Model Parameters 
parameter Parameter estimates Confidence Interval 

𝛽1 1.2563 [-0.9512, 3.4638] 
𝛽2 0.0107 [-0.0043, 0.0257] 
𝛽3 -0.0000 [ -0.0000, 0.0000] 
𝛽4 0.0000 [ -0.0000, 0.0000] 
𝛽5 -0.0133 [-0.0672, 0.0407] 
𝛽6 -1.4662 [-2.5441, -0.3883] 
𝛽7 -0.0000 [-0.0006, 0.0005] 
𝛽8 1.2563 [-0.9512, 3.4638] 

𝑅2= 0.2385     𝐹 =2.2446  𝑃 = 0.0000 

 

Table 4. Expected Stock Return 

Stock Code Abbreviation 
Monthly 

Opening Price 
Monthly PE Price-

earnings Ratio 
Monthly PB Price-to-

book Ratio 
Expected May 

Yield 

600016.SH Minsheng Bank 7.99 4.7127 0.7509 0.17814451 
601166.SH Industrial Bank 16.73 4.7391 0.8161 0.17571515 
601328.SH Bank of Communications 6.18 5.7108 0.7605 0.13142726 
601818.SH Everbright Bank 4.08 5.8573 0.7831 0.07387269 
601988.SH Bank of China 3.93 5.7374 0.8006 0.04820386 
600000.SH Shanghai Pudong Development Bank 11.68 5.9556 0.8556 0.0475858 
601229.SH Shanghai Bank 14.8 6.7351 0.9011 0.00389035 
600919.SH Bank of Jiangsu 7.32 6.2949 0.8772 -0.03524881 
601169.SH Bank of Beijing 6.9 6.2132 0.8784 -0.04041564 
601288.SH Agricultural Bank of China 3.9 5.2671 0.8967 -0.08676397 
601186.SH China Railway Construction 9.81 9.8325 0.9691 -0.19039967 
601398.SH ICBC 6.08 6.7842 1.0254 -0.27231534 
600028.SH Sinopec 6.48 11.1428 1.1218 -0.4673464 
600837.SH Haitong Securities 11.55 18.9415 1.1019 -0.48764273 
601006.SH Daqin Railway 8.28 7.5212 1.1906 -0.50079368 
601390.SH China Railway 7.4 13.2175 1.1401 -0.51192737 
601668.SH Chinese Architecture 8.67 7.726 1.2272 -0.55300744 
600019.SH Baosteel Co., Ltd. 8.59 10.2457 1.2158 -0.57066077 
601088.SH China Shenhua 20.9 8.9506 1.3279 -0.58607996 
601800.SH China Communications Construction 12.92 15.7077 1.3146 -0.74183493 
600606.SH Greenland Holdings 7.42 6.2759 1.3672 -0.75236411 
601669.SH China Power Construction 6.7 12.6829 1.3077 -0.75804231 
601211.SH Guotai Junan 17.12 17.0172 1.3473 -0.76225602 
601857.SH China Petroleum 7.65 34.4855 1.1657 -0.82965149 
600104.SH SAIC 34.02 9.6081 1.5919 -0.84151751 
600036.SH China Merchants Bank 29 8.1558 1.6008 -0.8889651 
601688.SH Huatai Securities 17.35 17.2388 1.4755 -0.95070914 
600050.SH China Unicom 5.79 34.017 1.2922 -1.02879674 
600030.SH CITIC Securities 18.76 21.3868 1.5166 -1.05105136 
600048.SH Poly Real Estate 13.56 20.5262 1.4912 -1.0580039 
601881.SH China Galaxy 10.42 25.2105 1.5601 -1.25492427 
600999.SH China Merchants Securities 17.36 25.204 1.6914 -1.37309188 
601336.SH Xinhua Insurance 46 12.9433 2.0625 -1.44768339 
601318.SH Ping An of China 64.25 10.8268 2.2177 -1.45181318 
601601.SH China Pacific Insurance 33.75 19.0855 2.0224 -1.60165503 
600958.SH Orient Securities 12.47 48.7438 1.623 -1.63820614 
600029.SH southern Airline 10.53 10.2607 1.9749 -1.66309469 
601628.SH China Life Insurance 25.51 12.812 2.115 -1.7421556 
601989.SH China Heavy Industry 5.31 106.3448 1.3904 -2.13987332 
601985.SH China Nuclear Power 6.74 21.297 2.3339 -2.37679628 
601766.SH CRRC 10.03 54.5994 2.261 -2.67762922 
600340.SH China Fortune Land Development 33.18 9.3843 2.8775 -2.73247569 
600547.SH Shandong Gold 29.23 37.3785 3.111 -3.48942125 
601878.SH Zheshang Securities 12.71 49.4152 2.8886 -3.50019048 
600309.SH Wanhua Chemical 36.44 7.0245 3.7292 -3.91497089 
600519.SH Kweichow Moutai 680 24.4586 8.3262 -4.00087382 
600518.SH Kangmei Pharmaceutical 22.42 19.6529 3.6639 -4.13719975 
603993.SH Luoyang Molybdenum 8.41 26.4068 4.2068 -5.1729336 
600887.SH Yili shares 28.65 19.0149 5.8784 -7.30895325 
600111.SH Northern Rare Earth 13.01 104.5594 5.1048 -7.47979078 
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Analyzing the table 3, we can find that 𝑅2 =0.2385, that is, 23.8%% of the model can be 
determined by the model itself. The degree of fit is relatively high, 𝐹 =2.2446, which is not much 
greater than 𝑃, and the significance is average. Obviously, the absolute value of the selected 
correlation factor is not greater than 2, which meets the requirements of the regression method, 
so the model is basically consistent and relatively reliable.  

According to the regression equation, this article substitutes the relevant factors in April 2018 
into the formula to get the expected stock return in May 2018, as shown in table 4. 

Table 4 ranks the expected yields. It can be found that the top ten stocks in the SSE 50 expected 
yields obtained through multi-factor regression prediction are Minsheng Bank, Industrial Bank, 
Bank of Communications, China Everbright Bank, Bank of China, Shanghai Pudong 
Development Bank, Bank of Shanghai, Bank of Jiangsu, Bank of Beijing and Agricultural Bank of 
China; the bottom ten stocks are China Nuclear Power, CRRC, China Fortune Land Development, 
Shandong Gold, Zheshang Securities, Wanhua Chemical, Guizhou Moutai, Kangmei 
Pharmaceutical, Luoyang Molybdenum, Yili shares and Northern Rare Earth. 

According to the analysis done, investors can consider the stocks with the highest yields to go 
long, and the stocks with the lower yields to go short.  

5. Conclusion and Suggestion 

Through a fitting analysis of the relevant factors of SSE 50 stocks from March 2018 to April 
2018, it is found that the multi-factor regression model is basically applicable to the Chinese 
stock market. In particular, the fundamental factors and financial factors, through the 
establishment of a regression model, show that the fundamental factors and financial factors 
have a very significant impact on the return of the investor portfolio, which shows that my 
country’s stock market has a very obvious scale effect. Investors who pursue absolute 
investment can use a multi-factor regression model to judge expected returns, and use this as 
a basis for investment to allocate more assets in stocks with higher expected returns.  

As high-net-worth individuals pay more and more attention to wealth management investment 
products, combined with the model built in this article, the following suggestions are made to 
investors: 

Invest within your means and choose a reasonable investment period according to your own 
ability and financial resources; 

Reasonably allocate assets to ensure the liquidity of investment products. The stronger the 
liquidity, the stronger the liquidity, so that in case of difficulties, the capital turnover will not be 
inflexible; 

Investors have different ages, different investment attitudes, different risk appetites, different 
wealth accumulation, different investment risk tolerance and initial investment objectives. 
These factors should be considered reasonably to achieve a reasonable investment analysis of 
different investors; 

Choose a suitable investment quantitative model.  
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