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1. Introduction 
Behavioral economics is a rapidly developing new field in recent years. It 

combines behavioral and cognitive psychology theory and traditional economics 

theory to explain "why people make irrational economic decisions." Behavioral 

economics has received much attention since its introduction. As a branch of applied 

economics, behavioral economics can correct irrational economic decisions and guide 

further investment behavior. 

The limitation of human rationality is enlarged in the financial field, it causes 

people to have different cognitions and judgments about risk, and further causes 

different degrees of preference for risk. Therefore, the main purpose of this thesis is to 

examine the factors that cause the differences in individual investor risk preference 

and the extent of their impact. We use questionnaire to collect valid personal 

information and risk preferences of the respondents. We collect the data during March 

2020. Risk preference is specified as the ratio of high and low risk assets to total 

investment assets, and the influencing factors are reasonably classified and assigned 

for further statistical analysis. 

This bachelor thesis is divided into five chapters. The first chapter is the 

introduction. The second chapter describes the main principles of behavior economics 

and behavioral finance. We explain the efficient market hypothesis as the contrast of 

behavioral economics, so as to show that behavioral economics is a new area. We then 

introduced prospect theory and loss aversion, and based on this theoretical information, 

it can provide some support for the following tests. The third chapter focuses on the 

regression analysis methodology. This chapter introduces the test methods in 

econometrics which will be used in the further test. The fourth chapter studies the 

assessment of investment behaviors. We use Rstudio to test the correlation and get 

other empirical results. Seven explanatory variables will be used, which is age, gender, 

income, education, marital status, occupational stability and investment motivation. 

At the same time, the obtained 30 valid samples are grouped to analyze the overall 

structure of the sample. Then we use multiple linear regression analysis to show the 
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relationship between risk preference and each explanatory variable. All data are shown 

in the attachment. From the results of all analyses, we can draw the conclusions 

whether various factors affect risk preference and to what extent. The last chapter is 

the conclusion. Based on our results, we can conclude that this situation provide some 

suggestions for further research and analysis. 
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2. Main Principles of Behavior Economics and Behavioral 

Finance 
In this chapter, we mainly introduce the concept behavioral economics, 

including some theoretical knowledge, such as efficient market hypothesis, 

endowment theory, loss aversion, and especially prospect theory and loss aversion. 

The first part introduces the efficient market hypothesis and the second part introduces 

the prospect theory and loss aversion. 

 

2.1 Behavioral Economics and the Efficient Market 

Hypothesis 
Behavioral economics and efficient market hypothesis are not new theories. In 

the 20th century, when the social and economic environment was turbulent, more 

economic theories focused on the establishment of a sound national economic system 

and international economic system. Therefore, behavioral economics was relatively 

silent during this period. Behavioral economics is proposed to negate the efficient 

market hypothesis, so to understand behavioral economics, we must first understand 

the effective market hypothesis. 

2.1.1 Behavioral Economics 

Behavioral economics is the organic combination of behavior analysis theory, 

the economic operation law, psychology and statistics, to discover economic behaviors 

and questions of the models from rational behavior, and complement the hypothesis 

of human rationality, self-interest, complete information, and maximization of utility 

in mainstream economics. 

The main concepts of Neoclassical Economics can only produce a reasonable 

and accurate economic model under many assumed conditions. However, the economy 

is always linked to human society and promotes social development. The complex 

human society cannot meet those assumptions, such as economic man (Adam Smith, 
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1776), and the original economic model cannot be used normally. Therefore, the in-

depth development of behavioral economics is needed because behavioral economics 

employ more practical view, excludes perfect rationality, perfectly valid assumptions 

factors, and focuses on differences in decision making of individual. For example, if 

someone sold NYSE Alibaba real-time price at $226.49 per share, the premise is that 

someone is willing to buy at this price. The reason for the difference in buying and 

selling behavior is not only related to the Alibaba's market value and real value, but 

also the individual analysis of Alibaba, the tendency of technology industry and stock 

market, etc. 

Therefore, in reality, it is difficult to meet the conditions of efficient market 

hypothesis, such as rationality, complete information and utility maximization. In 

some extent, the stock price is the reaction of basic value, and it’s the main factor to 

affect investment behavior, investors behavior is affected by many factors, such as the 

investor's own psychological, size of investment, which may also cause irrational 

decision making and trading. When there are too many factors affecting the market, 

the change in the market will gradually deviate from the economic model under the 

efficient market, and may cause bubble and collapse. For example, Nick Leeson (1995) 

used the "wrong account" of "88888" to cover up errors in past transactions, and at the 

same time made non-hedging speculation through the Nikkei 225 to make up for the 

losses of wrong transactions, and he also need to escape the monthly internal audit of 

the London headquarters. However, he himself acknowledged that this transaction is 

a risky gamble (Nick Leeson 1995), and these actions caused the bankrupt of Barings 

Bank. 

Figure 2.1 Nick Leeson’s actions cause bankrupt 
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Source：https://finance.yahoo.com/quote/%5EN225 

Economists want to explain the unreasonable trading and decision rules, and 

it’s a good way from the perspective of behavioral economics. First analyzes whether 

the investors' decision making and trading behavior is rational, and then analyzes 

specific possible reasons of the irrational behavior, calculates with financial statistics 

and analyzes with the psychology, and summarizes into theory. 

2.1.2 Efficient Market Hypothesis 

The Efficient Market Hypothesis originated in the early 20th century. Osborne 

(1964) proposed the Random walk theory. He believed that the change in stock prices 

is similar to the Brownian motion of molecules in chemistry, and has the characteristics 

of "random walk", that is, its path of change is unexpected. Fama (1970) also believed 

that the sequence of stock price returns did not have "memory" statistically, so 

investors could not predict their future trends based on historical prices. 

Eugene Fama (1965) published the article The Behavior of Stock Market Prices 

in the Financial Analysts Journal. The concept of Efficient Market was mentioned for 

the first time in this article: An efficient market is a market in which there are a large 

number of rational, profit-seeking investors who actively participate in the competition 

and everyone is trying to predict the future market price of a single stock, and everyone 
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Bonds

1993

Japan's bubble 
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https://finance.yahoo.com/quote/%5EN225
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can easily obtain the current important information. In an efficient market, competition 

among many experienced investors leads to a situation where, at any time, the market 

price of a single stock reflects what has happened and what will happen. 

Fama (1970) proposed the Efficient Markets Hypothesis, which defines an 

efficient market as a situation in which price on a security market fully reflects all 

available information. Samuelson (1965) and Mandelbrot (1966) mathematically 

explain the fair game model and the theory of random walks. They also explained the 

correlation between them. Theoretically, they obtained the following three main points, 

and Fama proposed the Efficient Market Hypothesis in 1970. 

First, everyone in the market is a rational economic person. In the financial 

market, these rational people strictly monitor each stock of each company. They 

perform basic financial analysis, evaluate the company's stock price based on the 

company's future profitability, calculate the present value of future income, and 

measure the degree of investment risk of the stock. They especially carefully weigh 

the risks and benefits, and finally make a buying and selling decision. 

Second, the price of stocks reflects the balance of supply and demand of these 

rational people. In this market, people who want to buy are exactly the same as people 

who want to sell, that is, those who think that the stock price is overvalued are exactly 

the same as those who think that the stock price is undervalued. It can be said that 

there is no possibility of arbitrage. 

Third, the price of the stock can fully reflect all available information about the 

asset, that is, information is valid. When the information changes, the price of the stock 

will certainly change accordingly. As soon as the good news or bad news came out, 

the stock price began to change to form a transaction, so that the price of the stock had 

also risen or fallen to an appropriate price. 

The Efficient Market Hypothesis actually means that there is no free lunch in 

the world (Milton Friedman, 1975). In a normal and efficient market, everyone should 

not expect to make unexpected profits. It is also unhelpful to analyze the value of 
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stocks. It is a waste of our thoughts. In fact, not everyone is rational, and not always 

rational. This assumption makes the market as simple as we wish, but people are more 

complicated than we think. 

There are also two different definitions of effective markets, namely Internally 

Efficient Markets and Externally Efficient Markets (Fama, 1970). 

Internally Efficient Markets is also known as Operationally Efficient Markets. 

It mainly measures the amount of transaction fees paid by investors when buying and 

selling securities, such as the spread of securities trading. There are three forms of the 

efficient capital market hypothesis: 

First, Weak-form of market efficiency: The hypothesis considers that under 

weak-form efficiency, the market price has fully reflected all past historical securities 

price information, including the transaction price, volume, etc. If the weak-form 

efficient market hypothesis is established, technical analysis of stock prices, that is, 

analysis of historical price by means of moving averages and candlestick charts will 

not work. Further, fundamental analysis, which relies on public information such as 

corporate financial statements may also help investors obtain excess profits. 

Second, Semi-strong-form market efficiency: This hypothesis considers that 

prices have fully reflected all published information about the company's operating 

prospects. This information includes the transaction price, volume, profit information, 

company management status and other publicly disclosed financial information. If 

investors can get this information quickly, stock prices should respond quickly. If the 

semi-strong-type effective hypothesis holds, the use of fundamental analysis in the 

market will have no effect, and people who have inside information may obtain excess 

profits. 

Third, Strong-form market efficiency: The strong-form market efficiency 

hypothesis considers that the price has fully reflected all the information about the 

company's operations, including information that has been published or internally 
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unpublished. In strong efficient markets, there is no way to help investors obtain excess 

profits, even funds and insiders. 

Table 2.1 Forms of Efficient Market Hypothesis 

 Information reflected 

by price 

Company's 

Inside 

information 

Technical 

Analysis 

Fundamental 

Analysis 

Weak-Form 

Market Efficiency 

Historical price 

information 

Efficient Not 

Profitable 

Profitable 

Semi-Strong-Form 

Market Efficiency 

Published information 

of company's prospects 

Efficient Not 

Profitable 

Not Profitable 

Strong-Form 

Market Efficiency 

All information of 

company's prospects 

Inefficient Not 

Profitable 

Not Profitable 

Source: https://en.wikipedia.org/wiki/Efficient-market_hypothesis 

Externally Efficient Markets, also known as Pricing Efficient Markets, explores 

whether the price of securities quickly reflects all price-related information. These 

"information" include information about companies, industries, domestic and global 

all publicly available information, including all private and internal non-public 

information available to individuals and groups. 

 

2.2 Prospect Theory and Loss Aversion 
Prospect theory is the application of psychological research in economics to the 

study of human judgment and decision-making under uncertainty. Aiming at the 

rational person hypothesis that has been used for a long time. Prospect Theory reveals 

the irrational psychological factors that influence the choice behavior from the 

empirical research and the psychological characteristics and behavior characteristics 

of people. Loss aversion is one of those situations. When people face the same amount 

of gains and losses at the same time (in either order), most people think that they have 

lost. 

https://en.wikipedia.org/wiki/Efficient-market_hypothesis
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2.2.1 Prospect Theory 

Daniel Kahneman and Amos Tversky, professors of psychology, proposed 

Prospect Theory (Kahneman and Tversky, 1979), which is one of the expectations 

theory of decision theory. This theory believes that each person will have different risk 

attitudes when the reference target is different. The prospect theory can be used to 

conduct empirical research on the relationship between risk and return. In the 1970s, 

the two conducted a systematic study of this field. By applying comprehensive insights 

from the field of psychology research to economics, especially in the field of artificial 

judgment and decision-making under uncertainty, psychological characteristics and 

behavioral characteristics reveal the irrational psychological factors that influence the 

choice of behavior. 

Before the prospect theory was put forward, the explanation theory of risk 

decision-making was relatively fixed. In the case of rational people and efficient 

markets, the expected utility theory (Von Neumann and Morgenstern, 1947) is the best 

theory to explain risk expectations, the utility function is fixed and the results are 

consistent. The subjective probability of a risk decision also meets the basic principles 

of probability theory such as the Bayesian formula. It says that the necessary and 

sufficient condition for people to adopt this risk decision is that each of the possible 

outcomes brings about a change in the total utility, and the total utility after weighted 

average of the occurrence probability is greater than the utility brought by the original 

total wealth. 

However, once the prospect theory was proposed, it changed people's views on 

the expected utility theory, that is, the decision result of the expected utility theory was 

different from the actual decision result. First of all, people will have a psychological 

expectation reference standard before making a decision. In the above content, it is the 

utility of the original total wealth. After the expected result is obtained, it will be 

compared with the reference point. For a decision above the reference point, people 

will be showing risk aversion, that is, biasing the choice with a high probability of 

occurrence but small gains; for loss-making decisions below the reference point, 
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people will show a risk preference, that is, even if higher-risk decisions are preferred, 

they should pursue as high as possible. In simple terms, I hope that I can take good 

care of myself to reduce losses. This phenomenon can also explain that people's 

tendency to risk is non-linear, and Allais Paradox also arises. For example, people still 

buy insurance, although the probability of a car accident in a person's life is very small, 

and a car accident is only a small collision with low cost. In contrast, the degree of 

risk preference under expected utility is linear. 

For the explanation of different degrees of risk preference, Richard Thaler 

proposed the concept of Psychic Accounting System (Richard Thaler,1980). Therefore, 

even a simple calculation problem will cause irrational consumption behavior. The 

same amount of 100 dollars deposited in bank or stuffed into wallet will give you 

different psychological feelings. To give a simple example, when teachers assign 

homework, they think that you can finish the homework in about an hour, and most of 

the teachers have the same standards, but you are a partial student, like English but 

not math, before you do your homework, you will complain that the math teacher has 

assigned a lot of homework to increase your pressure, even if you have completed 

both subjects in about an hour. These phenomena can also help the government to 

formulate policies, even if it is the same amount, the effect of tax refund will be better 

than the effect of tax reduction, and the ability to drive consumption will be different. 

In summary, the theory of expected utility under the assumption of a rational 

person belongs to traditional economics, which is normative economics, and teaches 

people how to do things. On the other hand, the prospect theory belongs to behavioral 

economics, which is positive economics, describing why people have behavior like 

this. 

2.2.2 Loss Aversion 

Loss aversion means that the negative utility of loss might be 2 to 2.5 times more 

than the positive utility of similar income (or even more in special cases). Loss 

aversion reflects that people's risk preference is not consistent. When it comes to gains, 

people show risk aversion; when it comes to losses, people show risk seeking.  



17 
 

Figure 2.2 Psychological Feeling Based On Outcome 

Source:https://www.economicshelp.org/blog/glossary/prospect-theory/ 

On the basis of prospect theory, Kahneman and Tversky (1979) summarized these 

violations of the traditional theory into three effects. 

(1) Certainty Effect 

If the outcome is relatively uncertain, the individual overemphasizes the outcome 

determined by the result. The authors designed two experiments to explain the 

determination. The first experiment is assuming that there are two bets. The first bet 

has a 33% chance to get in 2,500 dollars, a 66% chance to get in 2,400 dollars, and 1% 

chance to receive nothing, the second bet is certain gain of 2400. The results of the 

questionnaire showed that 82% of the respondents chose the second bet. The second 

experiment also assumes that there are two bets. The first bet has a 33% chance of get 

in 2,500 dollars and a 67% chance of receiving nothing. The second bet has a 34% 

chance of get in 2,400 dollars and a 66% chance of receiving nothing. The results of 

the questionnaire showed that 84% of the respondents chose the first bet. Comparing 

the above two questions, according to the expected utility theory, the preference of the 

first question is u (2400)> 0.33u (2500) + 0.66u (2400) or 0.34u (2400)> 0.33u (2500), 

https://www.economicshelp.org/blog/glossary/prospect-theory/
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where u (.) Is the utility function. The preference of the second question is indeed 

0.34u (2400) <0.33u (2500), which obviously violates the expected utility theory. 

(2) Reflection Effect 

If you consider loss, you can find that individuals' preferences for gain and loss 

are just the opposite, which is called the reflection effect. In the face of losses, 

individuals have a tendency to risk seeking (taking risk to limit loss), in the face of 

profit, they have a tendency to risk aversion (avoid risk to get certain profit). This is 

inconsistent with the theory of expected utility. It can be seen that individuals pay 

more attention to changes in wealth relative to a reference point than the expected 

utility of the final wealth position. Kahneman and Tversky (1979) also designed an 

experiment to illustrate the Reflection Effect. Suppose there are two bets: the first bet 

has an 80% probability of getting 4,000 dollars, the second bet is determined to get 

3,000 dollars. The results of the questionnaire show that 80% of the respondents 

choose the second bet. If the outcome is changed to negative, the first bet has an 80% 

probability of losing 4,000 dollars, and the second bet is determined to lose 3,000 

dollars. The results of the questionnaire show that 92% of the respondents choose the 

first bet. 

(3) Isolation Effect 

If a set of prospects can be decomposed into common and different factors by 

countless methods, different decomposition methods may cause different preferences, 

which is the separation effect. The duo designed a two-stage bet to illustrate the effect 

of separation. In the first stage of the gambling game, individuals have a 75% 

probability that they will get out without any prizes, and only a 25% probability can 

enter the second stage. In the second stage, there are two options: one option is to get 

4,000 dollars with an 80% probability, and the other option is to get 3,000 dollars. 

Looking at the entire gambling game, individuals have a 20% (25% × 80%) 

probability of getting 4,000 dollars, and a 25% probability of getting 3,000 dollars. 

For this second stage gambling problem, 78% of the respondents chose to get 3,000 

dollars. But the two people's problem is: 20% probability is 4,000 dollars and 25% 
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probability is 3,000 dollars. Most people will choose the former. It can be seen that in 

the two-stage gambling game, individuals will ignore the first stage and only consider 

the choice in the second stage, that is, myopia. In this case, the individual is facing an 

uncertain prospect and a definite prospect. If only the final result and probability are 

considered, the individual faces two uncertain prospects. Although the expected values 

in these two cases are the same, different preferences will be obtained due to different 

decomposition methods of individuals. 

In addition to using questionnaires to explain, Kahneman and Tversky (1979) also 

proposed theoretical models to explain individual choices. They use two functions to 

describe the individual's choice behavior: one is the value function v (x). The other is 

the decision weight function (x). The value function replaces the utility function in the 

traditional expected utility theory, and the decision weight function converts the 

probability of the expected utility function into a decision weight. 

The value function has the following three important characteristics 

(1) The value function is defined as the gain and loss relative to a certain reference 

point, rather than the period-end wealth or consumption that is valued by traditional 

theories. The decision of the reference point is usually based on the current level of 

wealth, but sometimes it is not necessarily the case. Kahneman and Tversky (1979) 

believe that the reference point may reflect different considerations due to different 

investors' expectations of future wealth positions. For example, an investor who is 

unwilling to lose may accept a gamble that he would not accept under normal 

circumstances. 

(2) The value function is a S-function. It is a concave function in the face of gain 

and a convex function in the face of loss. This means that for every unit of profit that 

an investor adds, increase in utility is lower than the utility of the previous unit, and 

for every additional unit of loss, its loss is also less effective than the previous unit's 

loss. 
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(3) For this value function, the slope of the loss is steeper than the interest rate of 

the return. That is, under the corresponding gains and losses, investors' marginal losses 

are more sensitive than marginal returns. For example, the marginal pain of losing a 

unit is greater than the marginal profit of obtaining a unit, that is, the individual has a 

tendency to lose aversion. Thaler (1980) referred to this situation as the Endowment 

Effect. 

The decision weight function has the following two characteristics 

(1) The decision weight π is not a probability, and π is an increasing function of 

probability. It does not conform to the axiom of probability, and should not be 

interpreted as the degree expected by individuals. 

(2) For the probability p is small, π (p)> p. This means that individuals attach too 

much importance to events with small probability, but when the general probability or 

probability is large, π (p) <p. This can indicate that individuals pay too much attention 

to extreme events with low-probability, while ignoring normal events. 

2.2.3 Endowment Effect 

The endowment effect is an effect based on the loss avoidance phenomenon. 

When an individual owns an item, his evaluation of the value of the item is greatly 

increased than before. Because of the loss avoidance phenomenon, people's balance 

of interests in the decision-making process is uneven. The consideration of 

"avoidance" is far greater than the consideration of "increasing profits." Out of fear of 

loss, people often ask for excessive prices when selling goods (items they own), which 

will not only affect fair market transactions, but also market efficiency. 

The following set of experiments performed by Daniel Kahneman, Jack Knetsch 

and Richard Thaler (Kahneman et al., 1990) can be a good way to observe the impact 

of endowment effects. There were 44 college students participating in the experiment. 

They randomly selected half of them, and gave them a token voucher and a manual, 

which stated that the value of the token voucher they owned was $ x (the value of x 

varied). It can be redeemed after the end of the test, and the token coupons can be 
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traded. The purchase price will be determined by the transaction. Let sellers (students 

who get tokens) choose the price they want to sell from $ 0 to $ 8.75. Similarly, the 

half of the students who did not get the tokens were assigned a value that differed from 

person to person, and asked what they were willing to pay for a token. Then the testers 

collected their prices, immediately calculated the market clearing price and the amount 

that can be traded, and announced the results. Students participating in the trial can 

make real transactions at the prices entered. This test was repeated three times. 

After three rounds of token transaction, the mugs and fountain pens (general 

consumer goods) were used to substitute tokens for physical transactions. The trading 

rules remain the same and are repeated many times. 

Obviously, the transaction situation of token coupons and consumer goods 

markets is very different. In the token market, the expected price of buyers and sellers 

is roughly the same. Based on three experiments, the ratio of actual volume to expected 

volume (Va / Ve) is 1.0. Correspondingly, in the cup and pen market, the median selling 

price can reach more than twice the purchase price, the Va / Ve ratio of the cup market 

is only 0.20, and the pen market is 0.41. Even though the transaction was repeated, the 

transaction volume of the two consumer goods markets did not increase, indicating 

that the participants did not learn to reach an agreed buying and selling price to 

improve market efficiency. And testers found that the main reason for the lower actual 

transaction volume was the inconsistent price. Once the participant has determined the 

ownership of the mugs ("willingness to accept"), the amount claimed by the 

participant is approximately twice the amount they are willing to pay to obtain the 

mugs ("willingness to pay"), and this figure is exactly the same as between the ratio 

of negative utility and positive utility in loss aversion phenomenon. 

From this point of view, the endowment effect (Daniel Kahneman, 1980) is very 

similar to the psychological account (Richard Thaler, 1980), and it is particularly 

prominent in reality, especially in the relationship of love. There was such a classic 

line in "Journey to the West": " There was a sincere feeling in front of me, but I did 

not cherish it, only felt regret after I lost it, and that is the most painful thing in the 

https://en.wikipedia.org/wiki/Daniel_Kahneman
https://en.wikipedia.org/wiki/Richard_Thaler
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world ... If God can give me a chance to come again, I will say three words to that girl: 

I love you, if I have to add a deadline to this love, I hope it is ten thousand years!" 

(Chow, 1995, p. 97) Or maybe when someone breaks up, you will suddenly find that 

he or she has a lot of inappropriateness, and the evaluation is naturally much lower 

than before. If a person meets the next lover after breaking up, they will often compare 

the advantages of the new lover with the disadvantages of the last lover, and finally 

conclude that the new lover encountered due to the break up with the old lover is more 

suitable for him.  

Maybe people are easily to be contented because they have such a self-protection 

mechanism. Just like people who are losing money in the stock market would rather 

wait for a distant rebound than admit their investment failure, because recognition 

means loss realization, waiting means return, and there is the possibility of flipping. 

The value of a put option depends on how disgusted the loss is. 
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3. Description of Regression Analysis Methodology 
In this chapter, we will analyze the factors influencing risk preference and sizes 

of their effects. By using econometric methods, we can find out whether this factor is 

correlated with risk preference, and if so, how big is the impact. This chapter includes 

model estimation, data confidence verification and econometric verification. After 

introducing the model, we will explain the method to analyze the risk preference. 

 

3.1 Model Estimation 
In this part, we will mainly describe the theory and linear regression analysis. 

Linear regression model studies the relationship between one or more independent 

variables and dependent variable. In the experiment, we usually use the sample 

regression function to estimate the overall regression function, such as in Essentials 

of Econometrics: “estimate the population regression function (PRF) on the basis of 

the sample regression function (SRF). How then do we estimate the PRF? And how 

do we find out whether the estimated PRF (i.e., the SRF) is a “good” estimate of the 

true PRF?”(Gujarati, 2010, p. 57) So the method we used to answer the first question 

is ordinary least squares (OLS). This function is a linear combination of regression 

coefficients from one or more model parameters. The case with only one independent 

variable is called simple regression, and the case with more than one independent 

variable is called multiple regression. 

In linear regression, the data is modeled using a linear prediction function, and 

unknown model parameters are also estimated from the data. In usual, linear 

regression can be solved by the OLS method. The most commonly used linear 

regression model is as follows. 

𝑌 = 𝛽0 + 𝛽1𝑥1 + 𝛽2𝑥2 +  … + 𝛽𝑛𝑥𝑛 + 𝜇     (3.1) 

Where 𝑌 is the dependent variable, 𝑥i (i = 1,2 ... n) is the independent variable, 

𝛽0 is the constant, and 𝛽1 to 𝛽𝑛 are the coefficients of 𝑥i. 𝜇 is a random error term. 

If 𝛽i> 0, the variables X and Y are positively correlated. If 𝛽i = 0, the variables X 
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and Y are independent of each other. If 𝛽i <0, the variables X and Y are negatively 

correlated. In the case of multivariate analysis, like all forms of regression analysis, 

linear regression also focuses on the conditional probability distribution of Y that has 

a given X value, rather than the joint probability distribution of X and Y. 

Linear regression is the first type in regression analysis that has been rigorously 

studied and widely used in practical applications. This is because a model that depends 

linearly on its unknown parameters is easier to fit than a model that nonlinearly 

depends on its location parameters, and the resulting statistical properties are easier to 

determine. In statistical analysis, OLS is the most commonly used method to estimate 

unknown parameters in linear regression model. OLS finds the best function match of 

the data by minimizing the sum of squared errors. Unknown parameters can be easily 

obtained using the OLS method, however if the sum of squares of the errors between 

the obtained data and the actual data is not the smallest, the resulting equation needs 

to be further modified. 

 

3.2 Data Confidence Verification 
In this part, we use statistical methods to analyze the regression equation derived 

from OLS, test the significance of the obtained parameter estimates, the degree of fit 

and confidence of the equation. This chapter is divided into t-test and F-test parts. This 

chapter is based on the textbook Essentials of Econometrics (Gujarati, 2010). 

 

3.2.1 t-test 

The t-test, also known as Student's t-test, is mainly used for a normal distribution 

with a small sample size, where the sum of standard deviation σ follows an unknown 

normal distribution. The t-test uses the t-distribution theory to deduce the probability 

of the difference, so as to compare whether the difference between the two means is 

significant. 
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As the parameter estimator 𝛽  satisfies the classical assumption, the resulting 

least squares estimator is linear, unbiased, and effective, so 𝛽 is normally distributed, 

as the following expression: 

�̂�1~𝑁（𝛽1，
𝜎2

𝛴𝑥𝑖
2 ）       (3.2) 

But the real 𝜎2 is unknown, so we use its unbiased estimator 𝛴
𝑒𝑖

2

𝑛−2
  instead, 

and we can construct the t-statistic as follows: 

𝑡 =
�̂�1−𝛽1

√�̂�2∕𝛴𝑥𝑖
2

=
�̂�1−𝛽1

√𝑆�̂�1

~𝑡(𝑛 − 2)     (3.3) 

With the above, we can summarize the following inspection steps 

First, propose a hypothesis for the overall parameters, the original hypothesis is 

H0: 𝛽1 = 0, the opposite alternative hypothesis is H1: 𝛽1 ≠ 0  

Second, we can bring 𝛽1 = 0  into equation (3.3) according to the original 

hypothesis H0, and the new statistics can be obtained as follows. 

𝑡 =
�̂�1

𝑆�̂�1

~𝑡(𝑛 − 2)       (3.4) 

Third, give a significance level α (usually 10%, 5%, 1%), check the t- distribution 

table to judge. 

Fourth, according to the comparison result, if |𝑡| > 𝑡𝑎∕2(𝑛 − 2), then reject the 

null hypothesis (H0) and accept H1, if |𝑡| ≤ 𝑡𝑎∕2(𝑛 − 2) , Then accept the original 

hypothesis H0 and reject H1. 

In the Rstudio, the t-test will be performed according to the above steps, and the 

resulting p-value will be used to represent the significance level of the parameter 

estimator, and we can adjust the obtained regression equation according to the 

significance level. Excluding other error factors, if 𝛽1 is significant, we can keep the 

parameter and conduct subsequent research. If 𝛽1 is not significant and cannot obtain 

a better economic interpretation, we should remove this parameter from the model. 
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3.2.2 F-test 

F-test, also known as homogeneity of variance test, tests the confidence level of 

the overall model through analysis of variance. It is based on the decomposition of the 

total sum of squares (TSS) into the explained sum of squares (ESS) and the residual 

sum of squares (RSS) as the following equation: 

𝑇𝑆𝑆 = 𝐸𝑆𝑆 + 𝑅𝑆𝑆       (3.5) 

We can mark their degrees of freedom as  𝑓 ,𝑓𝐸  ,𝑓𝑅 , and 𝑓 = 𝑛 − 1，𝑓𝐸 = 𝑛 −

2, 𝑓𝑅 = 𝑓 − 𝑓𝐸 = 1. 

With the above, we can summarize the following inspection steps 

First, propose a hypothesis for the regression equation, the original hypothesis is 

H0: 𝛽1 = 0, the 

opposite alternative hypothesis is H1: 𝛽1 ≠ 0  

Second, construct test statistics 
𝑅𝑆𝑆

𝜎2 ~𝑥2(1)，
𝐸𝑆𝑆

𝜎2 ~𝑥2(𝑛 − 2)  satisfy the 𝑥2 

distribution. The F-distribution statistics are calculated as follows: 

𝐹 =
𝑅𝑆𝑆

𝜎2 /1

𝐸𝑆𝑆

𝜎2 /(𝑛−2)
=

𝑅𝑆𝑆

𝐸𝑆𝑆/(𝑛−2)
~𝐹(1, 𝑛 − 2)     (3.6) 

Third, give a significance level α (usually 10%, 5%, 1%), check the F-distribution 

table to judge. 

Fourth, according to the comparison results, the critical value of the null 

hypothesis is 𝐹𝑎(1, 𝑛 − 2). 

In the Rstudio, the F-test will be performed according to the above steps, and the 

resulting p-value will be used to represent the significance level of the regression 

equation constructed by the model. Usually, the p-value should be lower than 0.05 to 

determine that the equation is valid. 
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At the same time, we will use R² and adjusted R² to determine how well the 

equation fits. Because 𝑅2 =
𝐸𝑆𝑆

𝑇𝑆𝑆
 , that is, the degree of the sum of the regression 

squares and the square of the total deviation. Equation (3.5) shows that R² is between 

0 and 1. Since we approximately replace the random error with the residual, the 

smaller the residual, the more significant the regression effect, the closer R² is to 1 

(better fitting). 

 

3.3 Econometric Verification 
Econometrics verification will further test and modify the regression equation 

obtained by OLS, excluding other factors affecting the parameter estimator and the 

significance of the equation. Therefore, we mainly focus on the analysis of 

multicollinearity and heteroscedasticity. 

 

3.3.1 Multicollinearity analysis 

In the basic assumption of regression model construction, the explanatory 

variables are independent of each other. If there is an accurate or highly correlated 

relationship between two or more explanatory variables，which makes the model 

estimate distorted or difficult to estimate accurately, this is called multicollinearity. In 

general, due to the limitation of economic data, the model is not designed properly, 

which leads to a universal correlation between explanatory variables. 

From the matrix, if the linear combination of all the explanatory variables is equal 

to 0, the expression is as follows: 

𝑐1𝑥1𝑖 + 𝑐2𝑥2𝑖 + ⋯ + 𝑐𝑛𝑥𝑛𝑖 = 0 , 𝑖 = 1,2, … , 𝑛     (3.7) 

If 𝑐𝑛 is not all 0, it is considered that there is complete collinearity among the 

explanatory variables. At this time, the rank of the matrix is less than n + 1. Complete 

collinearity is rare, and what usually appears is at some extent of collinearity, that is, 

approximately collinearity. Its expression is as follows, 𝑣𝑖 is random error: 

𝑐1𝑥1𝑖 + 𝑐2𝑥2𝑖 + ⋯ + 𝑐𝑛𝑥𝑛𝑖 + 𝑣𝑖 = 0 , 𝑖 = 1,2, … , 𝑛    (3.8) 
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There are three main reasons for this: 

First, economic variables have some common trends. During the period of 

economic prosperity, some economic variables (income, consumption, and prices) 

show an increasing trend, and the opposite is true during the recession. 

Second, the existence of lag variables. When measuring income and its impact on 

consumption, current income, previous income, and forecast of income, are usually 

used as the explanatory variables. There is a strong linear correlation between the three 

incomes. 

Third, restriction on sample data. Simple linear models tend to have 

multicollinearity due to the small sample size. 

If there is multicollinearity between explanatory variables, it will result in the 

following 5 effects: 

First, the parameter estimator does not exist under complete collinearity. The 

parameter estimates �̂�1 = (𝑋′𝑋)−1𝑋′𝑌 obtained by OLS do not exist in the case of 

complete collinearity (𝑋′𝑋)−1. 

Second, the OLS estimator is not effective under approximate collinearity. When 

multicollinearity |𝑋′𝑋| ≈ 0 , the principal diagonal elements of (𝑋′𝑋)−1  are 

increased, and the variance of the parameter estimates is increased. 

Third, the economic meaning of the parameter estimator is unreasonable. If the 

explanatory variables are related, their parameters are not showing the relationship 

between the explained variable and the explanatory variable, but the joint influence. 

Fourth, the significance test of the variable is meaningless. When there is 

multicollinearity, the variance of the parameter estimator increases, and the value 

obtained during the t-test will be less than the critical value, which may exclude 

important explanatory variables from the model. 

Fifth, the prediction function of the model fails. The larger the variance of the 

parameter estimates, the larger the confidence interval for the interval prediction. 
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The most commonly used method to solve multicollinearity is to use stepwise 

regression to exclude the explanatory variables that have multicollinearity one by one, 

and construct a new regression equation, comparing the confidence and fitting degree 

with the original equation. 

 

3.3.2 Heteroscedasticity analysis 

In the basic assumption of regression model construction, in order to ensure that 

the parameter estimator can have an effective economic interpretation, the random 

error in the overall regression function is assumed to have the same variance. If this 

assumption does not hold, that is, the random error terms have different variances, 

then the linear regression model is said to have heteroscedasticity. For example, if we 

want to use income as an explanatory variable to investigate the level of consumption 

of residents, we will find that, because of the difference in absolute income, the 

number of people in the middle income group is larger and the average error is smaller. 

High-income household spending will also change more than low-income household 

spending. At this time, there will be heteroscedasticity. 

According to the scatter plot of the sample data, heteroscedasticity can generally 

be divided into three types: 

Source:https://www.icourse163.org/learn/JXUFE-

1003331001?tid=1003551006&from=study#/learn/content?type=detail&id=1005024

139&sm=1 

First, monotonically increasing type: it shows that the fluctuation of Y value 

increases with the increase of X value. 

Second, monotonically decreasing type: it shows that the fluctuation of Y value 

becomes smaller and smaller as the X value increases. 

https://www.icourse163.org/learn/JXUFE-1003331001?tid=1003551006&from=study#/learn/content?type=detail&id=1005024139&sm=1
https://www.icourse163.org/learn/JXUFE-1003331001?tid=1003551006&from=study#/learn/content?type=detail&id=1005024139&sm=1
https://www.icourse163.org/learn/JXUFE-1003331001?tid=1003551006&from=study#/learn/content?type=detail&id=1005024139&sm=1
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Third, complex type: it shows that the fluctuation of Y value is complicated and 

changeable with the increase of X value, and there is no systematic relationship.  

Although the results obtained by using OLS are unbiased, they are not optimal 

linear unbiased estimates. Therefore, White Test is usually used to test the 

heteroscedasticity of the model before applying OLS and try to eliminate the 

heteroscedasticity. In this test, the null hypothesis is that the random error of the 

regression equation has homoscedasticity. The opposite assumption is that the random 

error of the regression equation has heteroscedasticity. The judgment principle is: if 

𝑛𝑅2 > chi²(𝑘), the null hypothesis will be rejected, that is, the regression equation 

satisfies heteroscedasticity. Among them, n is the number of samples, k is the degree 

of freedom (the number of explanatory variables), chi²(𝑘) value can be obtained in 

Chi-square statistics table. 

Generally speaking, when using time series data, OLS ignores the importance of 

the occurrence time, when using section data, OLS ignores the importance of external 

factors that cause the data. This also caused heteroscedasticity in the regression 

equation. Therefore, a more reasonable method is to use a weight to assign data, so 

that it becomes a new model without heteroscedasticity, and then the parameters can 

be estimated using OLS. 
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4. Assessment of Investment Behavioral in Stock Market 
In this chapter, we start testing sample data. We try to analyze the differences 

in risk preference through data research. In addition, we will discover which variables 

cause differences in risk preference, as well as the relationship between risk preference 

and variables. 

 

4.1 Data collection and model description 
In this part we will prepare some data for the calculation. The first step is data 

preparation. Then we formulate the hypothesizes and describe the model. 

4.1.1 Data collection 

We collect the data by putting the designed questionnaire on the website 

through the questionnaire website Questionnaire Star. The questionnaire mainly 

analyzes the investment behavior of individuals, expressed as the distribution of 

investment in high risk assets (stocks, futures, bonds) and low risk assets (funds, 

insurance). We consider seven main possible factors affecting investment behavior 

including age, gender, income, education background, marital status, occupational 

stability, and investment motivation. These factors have a greater degree of influence 

on personal investment habits through the cognition and preference of wealth 

management products, and thus better analyze samples’ habits and preferences. 

Finally, 33 samples were obtained in summary, and 30 valid samples were 

obtained after deleting vacant terms and apparently contradictory samples. The 

questionnaire was collected in March 2020. The main source of the sample was Wuhan 

City, Hubei Province, China. 

4.1.2 Explained Variables 

According to the Investment Pyramid, financial products are divided into four 

categories based on their risk level, we can divide speculation (junk bond, speculative 

stock) and growth (blue chip stock, mutual fund) types into high-risk investments, 

financial securities (bank saving, annuities) and stable income (treasury) types into 
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low-risk investments, then we can infer the risk preference of the decision maker based 

on the actual behavior of the decision maker. The dependent variable Y1 refers to the 

ratio of the proportion of high-risk assets to the total personal investment assets in the 

personal investment portfolio to the proportion of low-risk assets to the total personal 

investment assets, which is 

𝑌1 =
high risk assets as a percentage of total personal investment assets

low risk assets as a percentage of personal total investment assets
  (4.1) 

Among them, high-risk assets include stocks, futures, and bonds, and low-risk 

assets include funds and insurance. Y1 is a discrete value. A larger Y1 value indicates 

that investors tend more to invest in high-risk financial products. A smaller Y1 value 

indicates that investors are more disgusted with investing in high-risk financial 

products. For Y1, we use multivariate linear regression to analyze and test, and use the 

sample regression model to approximately replace the overall regression model, so as 

to obtain the influencing factors and degree of risk preference. 

4.1.3 Main explanatory variables 

As mentioned before, the main explanatory variables are age, gender, income, 

education background, marital status, occupational stability, investment motivation, 

and explanations of explanatory variables and assignments are showed in Table 4-1:  

Table 4-1 Explanation of main explanatory variables 

Explanatory 

variable 

Symbol Description Assigned Values 

Age x1 Age of respondent  The value under 30 is 1 

The value between 30-39 is 2 

The value between 40-49 is 3 

The value over 50 is 4 

Gender x2 Gender of respondent The value of male is 1 

The value of female is 0 
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Income x3 Monthly income of 

respondent 

The value under 5K yuan is 1 

The value between 5k-10k yuan is 

2 

The value between 10k-30k yuan 

is 3 

The value over 30k yuan is 4 

Education 

Background 

x4 Education level of 

respondent 

The value under bachelor degree is 

1 

The value of bachelor degree is 2 

The value over master degree is 3 

Marital 

Status 

x5 Marriage status of 

respondent 

The value of married is 1 

The value of unmarried is 0 

Occupational 

Stability 

x6 Job stability of respondent The value of stable is 1 

The value of relatively stable is 2 

The value of unstable is 3 

Investment 

Motivation 

x7 Motivation for investment 

achievement of 

respondent 

0-10 scoring, from low to high for 

fear of failure to desire for success 

First, the income (x3) is divided according to the current average income level 

in central China's cities and the average value 3984 yuan (source: 

http://salarycalculator.sinaapp.com/report/%E6%AD%A6%E6%B1%89) is the 

standard, which is divided into four levels of lower, middle, relatively high, and high 

income. At the same time, this data can also indirectly reflect the level of the work 

position. 

Second, by the degree of occupational stability (x6), the degree of occupational 

stability is divided according to the income stability of the participants, which are 
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stable (public officials, state-owned enterprise employees), relatively stable 

(freelancers, private enterprise employees) and unstable (students) class. 

Third, investment motivation (x7) is refined according to achievement 

motivation theory (1950, David McClelland). The strength of profit motivation in 

investment is divided into desires success, neutrality, and fear of failure. In the first 

part of the questionnaire we describe 10 situations, the testees chooses the appropriate 

option according to his own situation. Each question is scored from 0 to 1 for the 

acceptance of difficult work, which can reflect the testees' propensity for investment 

motivation. 

4.1.4 Analysis of sample data 

Table 4-2 Sample descriptive statistics 

 Y1 x1 x2 x3 x4 x5 x6 x7 

Average 3.97 2.00 0.57 2.00 2.10 0.57 1.27 5.67 

S.D. 6.63 1.00 0.50 0.82 0.65 0.50 0.57 3.23 

Max. 30 4 1 4 3 1 3 9 

Min. 0.02 1 0 1 1 0 1 0 

Median 1.09 2 1 2 2 1 1 7 

Table 4-2 provides the summary of the obtained data. The maximum value of 

risk preference Y1 is 30, the minimum value is 0.03, the average value is 3.97, and the 

standard deviation is 6.63. This indicates that the respondents' risk preference 

differences are relatively large, and as a sample, the explanatory variables have better 

analytical value. The average value of the same investment achievement motivation x7 

is 5.67, and the standard deviation is 3.23, which indicates that the differences in the 

motivations of the respondents are relatively obvious, and it has a good explanation 

effect on the risk preference Y1. The x3 mean and median are both 2 and the standard 

deviation is small, indicating that the respondents are mainly middle-income people. 

The current status of urban population’s income in central China is "olive", which 
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means that the proportion of middle-income people is the largest, so the sample is 

fairly representative. 

Table 4-3 Age and income statistics 

Age 

Income 

Total Percentage Under 

5k 
5k-10k 10k-30k 

Above 

30k 

Under 30 
Number 4 6 1 1 

12 40% 
Percentage 33.3% 50% 8.3% 8.3% 

30-39 
Number 1 6 1 1 

9 30% 
Percentage 11.1% 66.7% 11.1% 11.1% 

40-49 
Number 1 3 2 0 

6 20% 
Percentage 16.7% 50% 33.3% 0% 

Above 50 Number 2 1 0 0 3 10% 

Table 4-3 compares the monthly income of individuals at different age. The 

income of each age group is basically the same as the "olive" situation in the previous 

part. In reality, however, with the same income, different levels of demand for money 

at different ages will also lead to different investment risk preference. People under 30 

years of age have greater demand for housing purchases and loans, etc., and capital 

needs are greater than those without in middle-aged. The middle-aged people will face 

the need for funding the spending on children and prepare for retirement, and the older 

people will have their own problems in supporting themselves after retirement. In 

general, the demand for funds is assumed to decline with age increase, the estimate on 

investment risk will also tend to be stable or even conservative, in other words, x1 

should be negatively correlated with Y1.  

From the aspect of endowment effect, people will give higher psychological 

value to what they have. Obviously, a happy life exchanged by half a lifetime will give 
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the highest value, and it is necessary to use low-risk investment to maintain the value 

of existing capital, only then will the consideration of "harm avoidance" be far greater 

than the consideration of "increasing profits". 

There may be some correlations between explanatory variables, such as age 

and marital status, education level and income level. Generally speaking, nowadays 

people tend to start a family after 30 years of age, work hard before, and China also 

has a trend of late marriage and childbearing. Excluding the extreme circumstances of 

unfortunate marriage, there may be a data duplication between age and marital status. 

Furthermore, people with higher level of education also have certain advantages in 

terms of employment and promotion, which indirectly affects their level of income. 

Therefore, there may be a significant correlation between education level and income 

level. 

As we have learned from prospect theory, people will have a reference standard 

for psychological expectation before making a decision. High income people will have 

a higher reference standard, even if they have a large number of capital to increase 

their investment size, they still tend to invest in low-risk investments, allowing the 

capital maintain value or reduce depreciation. On the contrary, people with low income 

will have a strong investment desire even without huge financial support, mainly 

because their reference point is low, and they expect to earn income through good luck 

even in the face of high risk.  

Occupational stability affects people’s future income prediction, which affects 

psychological accounts, which indirectly affects the reference standard when investing. 

Stable work means stable income, just like saving money in a bank, this part of certain 

future income will make you bolder when investing with current income, lower the 

reference standard of psychological accounts and increase the degree of risk 

preference.  

Investment motivation more intuitively affect the reference standard. Everyone 

understands high risk and high return, those who desire success will inevitably lower 
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the reference point when investing, and fear of failure will inevitably increase the 

reference point. 

According to the general situation, we can assume that in our empirical model 

x2, x3, x4, and x7 are positively correlated with 𝑌1, and x1, x5 and x6 are negatively 

correlated with Y1. The following part focuses on empirical analysis process. 

 

4.2 Empirical analysis  
We assume linear influence of explanatory variables on the dependent variable 

Y1, , so we can establish a multiple linear regression model for Y1 to find the 

coefficients of the variables x1 to x7. The preferred estimation method  ordinary least 

squares. We control correlations between each variables, i.e. multicollinearity, and the 

interference of heteroscedasticity. We use weighted least squares method to modify the 

heteroscedasticity, and get the equation with reasonable economic meaning. Finally, 

we can verify the hypothetical in previous by the results. 

 

4.2.1 Multiple linear regression analysis 

From the previous, we determine Y1 to be dependent variable of the investment 

allocation ratio. The variables in Table 4-1 are independent variables. A simple 

multivariate linear model is established. The formula is as follows: 

𝑌1 = 𝛽0 + 𝛽1𝑥1 + 𝛽2𝑥2 + 𝛽3𝑥3 + 𝛽4𝑥4 + 𝛽5𝑥5 + 𝛽6𝑥6 + 𝛽7𝑥7 + 𝜇  (4.2) 

Among them 𝛽0  is a constant term, 𝛽1  to 𝛽7  are the coefficients of each 

independent variable, which is the degree of influence on risk preference. Their signs 

indicate the positive or negative correlation between dependent and independent 

variables. 𝜇 is the unexplained residual (error term).. 

Then the data obtained from our questionnaire was entered into Rstudio, and the 

results obtained by the model formula are as follows. 

Figure 4.1 Estimation results – Model fit1 
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Through the result we can get the full sample regression function of x1 to x7 for 

Y1. It is found that the t-value of x7 is 2.361, and the p-value of 0.0275 is significant at 

a 5% confidence level, indicating that investment achievement motivation has a 

greater impact on investors' risk preference. Although the t-value of other explanatory 

variables is not significant, the R² of 0.4596 indicates that the equation is not well 

fitted, but in the F-test, the p-value is 0.0366, which is less than 0.05, and the 

regression equation is valid. 

4.2.2 Multicolinearity detection and correction  

In the above, we mentioned that there may be significant correlation between the 

two explanatory variables of age (x1) and marital status (x5), education level (x3) and 

income level (x5). In the presence of multicolinearity in the model, estimated OLS 

parameter are not valid. Because of this, it shows a positive correlation between x1 and 

Y1, which is inconsistent with our assumptions. We run the program in Rstudio to 



39 
 

determine the direct correlation among the explanatory variables. The results are as 

follows. 

Figure 4.2 Estimation results – multicollinearity test 

 

If the correlation between the two variables is strong, the corresponding value of 

the two variables will approach 1, often the correlation of 0.8 is considered to be strong. 

The result shows that the correlation between most variables is small. However the 

correlation between x1 and x5 is quite high (0.5381) as well as the correlation between 

x3 and x4 (0.5647). There is a strong correlation between this two groups of explanatory 

variables.  

Therefore, we use stepwise regression to remove the explanatory variables one by 

one for regression analysis. The optimal equation is selected based on the AIC of the 

regression results. The results are as follows. 

Figure 4.3 Estimation results – Stepwise Regression 
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But in this result, x1 and x5 still exist at the same time, so we continue to operate 

and build a regression equations that exclude x1 or x5 and analyze it to get the following 

result. 
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Figure 4.4 Estimation results – Model fit2 and fit3 
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If we compare the two results, we can find that the equation fit2 is better than the 

equation fit3 with respect to R², adjusted R², F-test the p-value, and the influence trend 

of the independent and dependent variables in the equation fit2 is also the same as the 

assumption. Therefore, we choose equation fit2 for further research, which is using x2, 

x3, x5, and x7 as explanatory variables to explain the dependent variable Y1. 

4.2.3 Heteroscedasticity detection and correction 

In the above test, we obtained the regression function of Y1 using x2, x3, x5, and x7 

as the explanatory variables, but the results of the t-tests of x2, x5, and x7 were not 

significant, the value of R² was 0.3875, which is quite small. So the regression function 

needs to be further modified.  

After obtaining the samples, because each person's own situation is different, even 

if we obtain the same value for the same explanatory variable, the reasons for 

obtaining it will be different. For example, for investment achievement motivation, a 

large number of people eager to obtain investment success, but they have different 

driving factors, some for repayment and others for retirement. As the sample of x 

increases, the probability density curve of Y changes, which will the variances of the 

random error terms of the equation to be different. For this we need to test the 

correlation between the variance of the random error term and the observations of the 

explanatory variables. We use residuals to approximate the random error term, and 

draw the residual squared curve of the equation fit2 in Rstudio. The results are as 

follows. 

Figure 4.5 Estimation results – Model fit2 Heteroscedasticity detection 
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From the curve in the picture, we find that the square of the residuals of the 

equation fit2 is not a stable fluctuation, but there are extreme cases. At the same time, 

we can also use the BP test. The null hypothesis of the BP test is the homoscedasticity 

of the explanatory variable. According to the results, we can see that the BP is large 

and the p-value approaches to 0, which means the equation rejects the original 

hypothesis. At this time, we can determine that the above regression function has 

heteroscedasticity and needs to be corrected. 

To correct the heteroscedasticity of x2, x3, x5, x7 to Y1 regression equation, the 

method we adopted is the weighted least square method. As the variance of the random 

error term is different from each other, we need to add weight to each explanatory 

variable. Since we use the residual to approximate the random error, its weight is the 

reciprocal of the absolute value of residual. Then the least square method can continue 

to be used, and the results of the parameter estimators can both be unbiased and valid. 

The results after using the weighted least squares method are as follows. 
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Figure 4.6 Estimation results – Model fit 4  

From the data in the picture, we can find that the t-values of the parameter 

estimators of all explanatory variables passed the significance level test. R² is 0.5125, 

and adjusted R² is 0.434, which indicates that the model fits well and the regression 

effect is significant. The p-value of the F-test is less than 0.05, indicating that the 

confidence of the regression equation is high.  

From the model summary presented in figure 4.6, it can be seen that x3 and x7 

have a significant positive impact on Y1, and x2 and x5 have a significant negative 

impact on Y1, which is in line with the hypothesis at the beginning of our experiment. 

So we think that this equation can be used as the linear regression result of the sample 

data. 
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5. Conclusion 
At present, there is a mainstream choice for Chinese residents to keep personal 

assets worth or even appreciate it by investing in financial products. People have 

different investment portfolios, which reflects their risk preferences. In general, 

individuals' investment risk preference is affected by many factors such as age, gender, 

education background, and achievement motivation. Based on multivariate linear 

regression modeling and analysis, we may conclude that risk preference is mainly 

affected by four aspects: gender, income, marital status, and achievement motivation. 

In terms of gender, gender and risk preference are negatively correlated 

according to the sample assignment and regression equations. Men in our sample 

preference lower risk compared to women. However, whether it is investment or other 

circumstances, in the general concept, men tend to be more risk-seeking. From the 

perspective of endowment effects, men are hindered by social pressures from various 

parties. Due to the pressure of social survival, men and women pay different attention 

to social status, such as work position and family environment. Men are more 

concerned about promotion and women are more concerned about maintenance, so the 

evaluation for the things they already own will be lower than that of women, and the 

risk preference will be much stronger, and the risk appetite will be stronger. The 

conclusions based on our sample are therefore different from the actual situation. 

In terms of income, the income and risk preference according to the sample 

assignment and regression equation are positively correlated. According to the 

prospect theory, high-income earners will set high reference standards and reduce risk 

preference. After all, no one would be willing to spend a high price on repairing luxury 

cars without buying insurance with only a low cost. However, in reality, high-income 

people have obvious advantages in terms of the amount of available investment, they 

can be more diversified in terms of capital diversification and investment portfolios, 

and their ability to deal with sudden risks is also stronger. Therefore, they have the 

ability to prefer high-risk investment behaviors. 
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In terms of marital status, the result shows negative correlation, so that married 

persons tend to prefer low risk. From the endowment effect, married people will have 

higher psychological value for the family status they already have. They have to weigh 

the impact of their investment income on the family environment, so they are more 

risk-averse when investing, and pay attention to value preservation and depreciation 

avoidance. 

In terms of investment achievement motivation, I think this factor is the most 

intuitive factor that affects risk preference, and it fully complies with the elements of 

loss aversion theory. In order to increase the value of assets, investors who desire to 

succeed will choose financial products with higher risks as high risk also means high 

returns. Nevertheless, in order to preserve the value of assets, investors who are afraid 

of failure will choose a more conservative investment with relatively low returns. 

However, they will still have considerable returns when there is a good economic 

environment. 

There are some limitations in this experiment. Firstly, some influencing factors 

may be omitted in the regression, such as different regions and different family net 

wealth.  

Secondly, the timing of survey covers the period of coronavirus outbreak in 

China, and the overall economic downturn. Although it was not as severe during 

testing period as during economic crisis, this situation still has caused panic among 

the people, which may indirectly affect the short-term risk preference and investment 

behavior.  

Finally, the recovery rate is rather small, and the ability of sample data to 

approximate the overall data is not perfect. The future research in this area could use 

larger sample (e.g. international sample) a broader set of indicators. 
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Annex 1: Questionnaire 

Questionnaire for Investors' Distribution of Financial Assets 
Thank you for filling this questionnaire in your busy schedule. This 

questionnaire will collect some of your personal information, your risk preference at 

work, and your financial asset investment. Thank you for your understanding and 

cooperation. 

 

Part I Choose the degree that suits your situation based on the 

description in the sentence (multiple choice questions): 
① Totally non-conformance ② Relatively non-conformity  ③ Unsure 
④ Relatively compliant  ⑤ Totally compliance 
 

1. I like new and difficult tasks, even at risk. 
2. I fear that I will fail when completing difficult tasks. 
3. I hate working on the premise that I am not sure if I can succeed. 
4. For me, it doesn't matter if others don't know how difficult the task is. 
5. I don't want to be involved in difficult tasks. 
6. I would work hard on problems that I am not sure of whether I could succeed. 
7. I like occasions where I can test my abilities, 
8. I like the work that must use all capability to get it done. 
9. A given task will start immediately, even if it has enough time. 
10. I feel nervous when encountering problems that cannot be resolved immediately. 
 

Part II Please select your own situation (multiple choice questions): 
11. Your age is (    ) 

A. Under 30 years old B. 30-39 years old 
C. 40-49 years old  D. Over 50 years old 

12. Your gender is (    ) 
A. Male  B. Female 

13. Your education level is (    ) 
A. Below Bachelor   B. Bachelor   C. Master and above 

14. Your marital status is (    ) 
A. Married    B. Unmarried  C. Other 

15. Your occupation is (    ) 
A. Administrative agencies, public officials  
B. State-owned enterprise employees C. Private enterprise employees 
D. Freelancers E. Unemployed F. Students G. Others 
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16. What position do you belong to in the enterprise (    ) 
A. Senior managers   B. Middle managers   C. Basic managers 

17. In which areas are you responsible for the company (    ) 
A. Sales / Market B. Operations / Public Relations C. Human Resource 
D. Technology  E. Production  F. Logistics G. Finance 

18. What is your average monthly income? Including bonuses and subsidies (    ) 
A. Below 5000 yuan   B. 5000-10000 yuan  
C. 10001-30000 yuan  D. 30001 yuan and above 

 

Part III Financial situation (variable selection, blank filling, Q & A) 

19. Do you have experience in investing in financial products such as stocks, funds, 

bonds (    ) 
A. Yes, less than 3 years  B. Yes, 3-5 years 
C. Yes, more than 5 years  D. Not before 

20. In addition to bank deposits, which of the following financial products do you know 

better (    ) 
A. stocks   B. bonds   C. insurance   D. funds  
E. futures   F. foreign exchange      G. other 

21. If you have sufficient funds, which financial products do you prefer to invest in 

(    ) 
A. stocks   B. bonds   C. insurance   D. funds  
E. futures   F. foreign exchange      G. other 

22. What is the proportion of high-risk financial products (such as stocks, futures, bonds, 

etc.) in all your financial assets?   % or     yuan 
23. What is the proportion of low-risk wealth management products (such as funds, 

insurance, etc.) in all your financial assets?   % or     yuan 
24. What’s you view the risks in financial investment? How to face it? 
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Annex 2: Original Data Sample  
Y1 x1 x2 x3 x4 x5 x6 x7 

2.23 1 1 1 2 0 1 8 

0.87 1 1 1 2 1 1 9 

0.88 1 1 1 2 0 3 1 

0.66 1 1 1 2 0 1 1 

2.76 1 1 2 2 0 2 8 

4.32 1 0 2 2 0 1 8 

1.12 1 1 2 2 0 1 7 

1 1 0 2 2 0 1 8 

1 1 1 2 2 0 1 7 

4.67 1 0 2 2 1 1 8 

11.82 1 0 3 2 1 1 9 

1.06 1 1 4 3 1 1 6 

0.88 2 0 1 1 1 1 4 

17.76 2 0 2 3 0 1 9 

0.76 2 0 2 2 0 2 0 

1.62 2 1 2 1 0 1 7 

1 2 1 2 1 1 3 6 

4.87 2 0 2 1 1 1 8 

18 2 0 2 3 1 1 9 

3.32 2 1 3 3 0 1 7 

30 2 1 4 3 0 1 9 

2.35 3 0 1 2 1 1 6 



55 
 

1.85 3 0 2 2 1 1 7 

0.44 3 0 2 3 1 1 1 

1.77 3 1 2 2 1 2 8 

1 3 1 3 3 1 1 7 

0.54 3 1 3 3 1 1 1 

0.02 4 0 1 2 1 1 0 

0.18 4 1 1 1 1 1 0 

0.32 4 1 2 2 1 2 1 

 


