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Abstract. At present, quantitative investment is still in the early stage of devel-
opment in China, and most of them focus on traditional financial mathematical
models. However, the development of Internet of things technology enables peo-
ple to quickly obtain various industry data and financial data, leading to irrational
investment in real life. The development of Internet of things technology has
led to an important concept in behavioral finance, that is, investors tend to hold
stocks with losses and sell stocks with profits, which may cause further losses
to investors. Therefore, in order to make quantitative investment more effective
to achieve the goal of stable returns, we should apply the conditions of irrational
people to quantitative investment. This paper will mainly discuss the application
of allocation effect in behavioral finance in quantitative investment. It is helpful to
the development of China’s quantitative investment theory and practice, and has
certain reference significance for many Chinese individual investors to understand
their investment behavior.
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1 Introduction

1.1 Background and Needs

Although the traditional financial theory has a rigorous and complete logical deduction,
but many of the assumptions are inconsistent with the real finance, so that there are
many “visions” in the real market that cannot be explained, just like the disposal effect
to be discussed in this article, the disposal effect is that investors have the tendency
to hold loss-making stocks and sell profitable stocks, which may cause further losses
to investors, and the reason should be that investors violate the assumption of rational
people in traditional finance. According to past studies, because the rationality of retail
investors is weaker than that of professional financial institutions, the disposal effect of
retail investors will be more obvious, and because China’s stock investment market is in
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the initial stage of development, the proportion of retail investors is large, up to 80%, then
the disposal effect will be more obvious in China, the degree of impact on China’s stock
market is larger, and at the same time there is a certain impact on the fund market, so we
should fully understand the disposal effect, so that investors understand the irrational
side of their investment. In turn, we will understand the pricing mechanism with China’s
characteristics, so that investors can achieve profitability to the greatest extent, and at
the same time contribute to the healthy development of the financial system [1].

The Internet of Things refers to the use of infrared sensors, information sensors, radio
frequency identification technology, laser scanners, global positioning systems and other
equipment, the state of the observation object is re-connected to the Internet, breaking
the traditional connection between people and people, realizing the connection between
things and people, things and things, and realizing the interconnection of people and
machines and items at any time, any place, so that we can achieve intelligent monitoring
and management. The Internet of Things is composed of a perception layer, a network
layer, and an application layer [2].

At present, the Internet of Things in China has achieved deep integration with multi-
ple industries, such as the integration of the Internet of Things and finance, the integration
of the Internet of Things and finance will change the traditional sense of the financial
model, Internet of Things finance refers to the financial services and innovation for all
The Internet of Things, which extends the object of financial services from “people”
to “things”, which can be widely used in many fields to promote the automation and
intelligence of financial services, and then promote the innovation and change of the
financial industry [3]. Internet of Things finance enables the integrated management of
information flow, capital flow and logistics.

1.2 Literature Roundup

The interpretation of the disposal effect in previous studies can be divided into two
categories, one is from the perspective of traditional finance, and the other is from the
perspective of behavioral finance.

The explanations of the disposal effect in traditional finance mainly include price
reversal phenomenon, investment rebalancing theory and informed trading theory [4].
The price reversal phenomenon refers to a slight decrease in the price after the price
rises, so the investor will sell the stock shortly after the profit will make the investor
the most profitable, but empirical analysis in real life shows that most stocks do not
have a price reversal effect in the subsequent performance, so this explanation does not
hold. Investment rebalancing theory refers to the investor’s own requirements for the
weight of each stock in the portfolio, when the price of a stock in the portfolio rises, the
weight of the stock on behalf of the stock also rises, then the investor sells the profitable
stock, so that the stock weight returns to the previous level of the behavior can also be
explained, that is, the disposal effect can be explained, but this theory also means that
the investor has to take the funds from the sale of profitable stocks to buy loss-making
stocks, and then in the case of maintaining the scale of investment, To maintain portfolio
weights, however, under empirical analysis, investors do not buy loss-making stocks,
so this explanation does not hold. Informed trading theory means that investors have
insider information, and insider information shows that the price of a loss-making stock
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will rise or the price of a profitable stock will fall, so the disposal effect phenomenon
of investors selling profitable stocks or holding loss-making stocks can be reasonably
explained, but empirical analysis shows that the average return of profitable stocks sold
is higher than the average return of loss-making stocks held, so this explanation is not
valid. In general, the traditional financial interpretation of the disposal effect has been
falsified in subsequent studies, but their existence brings us closer to the essence of the
problem step by step [5].

The explanation of disposition effect in behavioral finance mainly includes prospect
theory, psychological account, mean value regression and other theories. The value curve
of prospect theory has three characteristics. The first point is that the utility of investors
does not come from the profits or losses of relative absolute points, but for relative points,
that is, the expected returns in the minds of investors. The second point is that the utility
is not linear, and it has the effect of diminishing marginal value, that is, when the relative
point is profitable, the utility curve is a convex function, that is, the more profits for the
relative point, the less positive value feedback corresponding to unit profits, When there
is a loss for the relative point, the utility curve is a concave function, that is, the more the
loss for the relative point, the less the negative value feedback corresponding to the unit
loss. The third point has asymmetry. When the amount of loss and profit is the same, the
negative value feedback obtained by the loss is greater than the positive value feedback
obtained by the profit. Therefore, investors are more willing to hold loss stocks and sell
profit stocks, which explains the disposal effect [6].

The psychological account theory refers to that investors set up an account for each
stock in their mind, and each account has a psychology of at least not losing money.
Selling losing stocks means closing their account in their mind, which represents a
permanent loss of a psychological account. Therefore, in order to avoid this phenomenon,
investors will continue to hold losing stocks to keep the floating loss of the psychological
account from becoming a real loss, the same is true for selling profitable stocks, that is,
determining a psychological account and closing it after making profits, which greatly
satisfies the psychology of investors and explains the disposal effect.

The mean value regression theory means that investors believe that stock prices will
return to the mean value, that is, stocks with rising prices will fall back, and stocks
with falling prices will rebound, so holding stocks with losses and buying stocks with
profits can be reasonably explained. However, this theory also means that since investors
believe that stock prices with losses will return to their higher mean values, investors
will have two corresponding behaviors, one is to hold loss stocks and the other is to buy
loss stocks. However, in previous empirical studies, it has been shown that investors will
not buy loss stocks, so this theory cannot explain the disposal effect.

This paper first theoretically explains how to use the perspective of learned helpless-
ness to explain the resolution effect and the impact of Internet of things technology on the
resolution effect, secondly uses experiments to verify the relationship between learned
helplessness and the resolution effect, and finally explains the impact of the resolution
effect on the financial market and the methods to deal with the disposal effect.
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2 Theoretical Explanation

The theoretical explanation can be divided into two steps. The first step demonstrates
that the disposition effect is a market anomaly. We theoretically analyze whether there is
learned helplessness in the market, which means that an individual will become helpless
after repeated setbacks. If there is, we will carry out the second step to demonstrate
whether the result of learned helplessness has a disposition effect. If there is a disposi-
tion effect, we can use the learned helplessness theory to explain the disposition effect,
that is to achieve the goal of this paper. In the first step of the demonstration, the basis
for this paper to determine whether there is learned helplessness is whether there is a
reason for learned helplessness in the market. In the second step of the demonstration,
according to the stock market scenario corresponding to the reason for learned help-
lessness, it is theoretically analyzed whether there is a disposal effect. The causes of
learned helplessness are widely accepted as behavioral cybernetics, attribution theory,
goal theory, self-esteem protection theory and so on [7]. Behavioral cybernetics, that is,
thinking that if you can’t control the occurrence of failure, you will feel helpless. At this
time, helplessness is not caused by the result of failure, but by thinking that you can’t
control the process of failure, so you will treat the things you will face in the future with
this helpless mentality. Learned helplessness in behavioral cybernetics includes three
elements: uncontrollable environment and concomitant cognition, that is, thinking that
no action can control the outcome of failure and giving up reaction, that is, adopting
such a helpless attitude towards the future. Then, corresponding to our stock market,
the unpredictable stock market can correspond to an uncontrollable environment. In the
stock market, every investor acts as a passive receiver of the price and at this moment,
investors do not know whether the stock will be in a loss state at the next moment.
This corresponds to the concomitant cognition, that is, there is an element of learned
helplessness in behavioral cybernetics in the stock market, and there is a phenomenon of
learned helplessness, Investors will give up, that is, they will make the current decision
with a passive and helpless attitude, that is, they will hold the losing stocks and sell the
profitable stocks, that is, they will have a disposal effect.

Attribution theory, that is, for the explanation of failure events, attribution can be
roughly divided into three factors. The first is inward attribution and outward attribution.
If an individual attributes the failure to himself, he will lose self-esteem to a certain
extent, and then he will have learned helplessness. If the failure is attributed to the
outside world, then there is a small probability of learned helplessness. The second is
whether the failure is stable, that is, whether the failure is stable or unstable, that is, failure
occurs only by accident. If the attribution is stable, it will lead to learned helplessness.
The third common or specific factor, if the attribution is universal, will lead to learned
helplessness [8]. Generally speaking, if it is attributed to internal, stable and universal, it
will produce learned helplessness. Corresponding to the real stockmarket, the attribution
of investors cannot be generalized, but according to the data of 2021, the per capita loss
of retail investors is as high as 100000 yuan, which shows the stability and universality
of investment failure, so we can think that retail investors will also attribute stability
and universality. Institutional investors have more financial knowledge reserves than
retail investors, and can often achieve profits, so they do not have the conditions for
stable and universal attribution, As for whether the attribution is internal or not, I think
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it depends more on personality, so whether retail investors or institutional investors are
not easy to compare in this point, from the perspective of stability and general theory
of the latter two aspects of attribution, the learned helplessness of institutional investors
should be weaker than that of retail investors. In the stock market, investors have learned
helplessness due to attribution. If they think that their losses are due to their own ability
problems, that losses are normal, and that most investors and themselves are losses, they
will have a helpless mentality, and then give up “resistance”, continue to hold losing
stocks and sell profitable stocks, that is, the disposal effect will occur.

Goal theory, that is, people with the same ability have different reactions when facing
multiple failures, one is learned helplessness, and the other is autonomy. The former
pays more attention to performance goals and pays more attention to self evaluation
than to ability improvement, so as to avoid failure as much as possible. The latter pays
more attention to learning goals and pays more attention to ability improvement than
to self evaluation, so as to face failure with a positive attitude. Corresponding to the
stock market, it refers to the former, which pays more attention to performance, that is,
whether the stock really brings me more profits than the ability gains brought me by the
stock loss. In fact, the former does exist in a large range in the stock market. Investors
want to realize real gains through the stock market, so there is a phenomenon of learned
helplessness. They face losses with a negative attitude, the disposal effect occurs when
the profit-making stocks are sold and the loss making stocks are held.

Self esteem protectionmode, that is, people have expectations. If the results in reality
are different from expectations for many times, they think that they have insufficient
ability, and people will feel that their self-esteem decreases. Out of the maintenance
of self-esteem, they will reduce their efforts, so it is reasonable to attribute the next
failure to their insufficient efforts, not their insufficient ability, that is, self handicapping.
Corresponding to the stock market, when investors receive the result of stock loss which
is inconsistent with their expected profits, they will give up their efforts, self hinder, sell
profitable stocks and hold loss stocks, and then protect self-esteem. In this process, there
is a disposal effect.

From the above analysis, it can be seen that learned helplessness can theoretically
explain the disposal effect, which can be embodied in that the more consecutive losses
investors experience, the more helplessness they will give up and continue to hold loss
stocks, resulting in disposal effect, which will further aggravate losses. The research in
this paper is beneficial for understanding investor behavior and establishing quantitative
investment models. Since retail investors account for a relatively high proportion and
the degree of retail investors’ disposal effect is greater, there are often “anomalies” in
China’s financial market. Understanding the disposal effect in behavioral finance will
help us understand and make use of China’s characteristic financial market. At present,
most of the quantitative investment includes the disposal effect factor through CGO,
which is not profitable, this indicator is formed based on the explanation of the prospect
theory for the disposal effect. In this paper, explaining the disposal effect with learned
helplessness will improve the algorithm of CGO, so that the disposal effect can be better
quantified into the model, thus making the quantitative model more effective.

With the development of Internet of things technology, its impact on the disposal
effect is becoming more and more profound, which can be divided into two reasons.
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The first reason is that herding refers to that investors have a herd mentality in the
market and will tend to the decisions made by most investors. Sometimes investors will
give up their correct decisions and make wrong decisions after they have mastered the
correct information. In the stock market, the proportion of retail investors is as high as
80%. Because of their poor professionalism and sensibility, retail investors are more
prone to herd behavior, that is, herd behavior. The basis of herd behavior is the process
of information transmission among investors. The development of Internet of things
technology makes the transmission speed of information faster, which not only expands
the scope of influence of herd behavior, but also enhances the degree of herd behavior.
Herding is a transmission of irrational behavior. As a typical irrational behavior in
behavioral finance, herding will enhance the degree of disposition effect, and Internet of
things technology will enhance the intensity of herding. Therefore, in general, Internet
of things technology will enhance the intensity of disposition effect [9].

The second reason is that Internet of things technology will speed up the transmis-
sion of information on the one hand and increase the breadth of information on the other.
However, the broadening of information caliber cannot fully guarantee the accuracy of
information. Generally, investors acquiesce that the information they get is accurate, so
investors will have confidence because they think they have more information. Overcon-
fidence means that investors overestimate their trading ability and information, resulting
in irrational transactions, and overconfidence will enhance the degree of disposal effect
[10], so in general, Internet of things technology will make investors overconfident, thus
enhancing the degree of disposal effect.

3 Correlation Verification

Learned helplessness, that is, the more times you fail, the more helpless you will be and
then give up. This paper takes the turnover rate and consecutive lossweeks of the CSI 300
index in 2021 as the research variables. The CSI 300 index covers a wide range of stocks
in circulation in most markets. It is more representative and can accurately reflect the
real situation of the whole market [11]. The turnover rate reflects the circulation degree
of stocks in the corresponding market for a certain period of time. A high turnover rate
indicates a high degree of stock activity and a large number of people selling stocks.
Comparing the turnover rate of stocks with consecutive losses for different weeks, if
the more consecutive losses, the lower the turnover rate of stocks, it indicates that the
unilateral disposal effect and the degree of learned helplessness become larger, and the
two are in a positive relationship, which further indicates that learned helplessness is
related to the disposal effect [12] (Fig. 1).

The data of CSI 300 constituent stocks in 2021 is taken for the experiment. Due to
the large amount of data, the experimental observation interval is in weeks. The scatter
chart shows that when the number of consecutive loss weeks is within the range of
1–6, the disposal effect is not obvious. However, when the number of loss weeks is
greater than 6, the weekly turnover rate is gradually decreasing with the increase of
the number of loss weeks, that is, the number of transactions is getting less and less,
indicating that people’s willingness to trade is declining after continuous loss, That is,
the degree of learned helplessness increases, while the degree of disposal effect also
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Fig. 1. The relationship between weekly turnover rate and consecutive loss weeks

increases [13]. Thus, under the condition of a certain number of consecutive loss weeks,
learned helplessness can be used to explain the disposal effect.

4 Impact of Disposal Effect and Countermeasures

Disposal effect, that is, holding loss stocks and selling profit stocks, will make the
vibration amplitude of the stock market smaller and maintain financial stability to a
certain extent. However, relatively speaking, this phenomenon also delays the speed
of information entering the pricing, reduces the efficiency of the financial market and
reduces the return rate of investors. At the same time, this effect will also play a role
in the fund market and produce “anomalies”. When the fund loses money, people are
unwilling to sell the fund. When the fund gains, people will sell the fund instead. For
fund managers, sometimes they even deliberately lose money for the sake of fund size,
there is no doubt that this way will damage the healthy development of finance [14, 15].

In order tomitigate the negative impact of the disposal effect on us, there are generally
two aspects. The first aspect is that in terms of the way we participate in the financial
market, we can participate in the financial market activities in the form of quantitative
transactions to avoid the emotional part of our human nature and the disposal effect
to the maximum extent, so as to maximize personal income and promote the healthy
development of the entire financial system [16].

The second aspect is from the personal perspective. First of all, we should have our
own judgment and try our best to avoid the phenomenon of following the crowd. Because
there are many retail investors in China’s stock market, it is often impossible to earn
money to follow a large number of unprofessional retail investors. Therefore, although
wehave quickly obtained the information ofmany investors through the Internet of things
technology, we should not blindly follow [17]. Secondly, the development of Internet
of things technology makes a large number of unfiltered information fill our eyes. We
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can’t blindly believe in data, but have our own judgment. Finally, we should have a
correct understanding of the market and ourselves. The market is unpredictable, and it
is normal to make profits and losses. Making profits in the market does not mean that
one’s personal ability is outstanding, and losing money does not mean that one’s ability
is insufficient. We should participate in the market calmly, neither overconfidence nor
inferiority complex. Only by making rational decisions can we become the real winner
in the market [5].
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