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Abstract: Feedback trading theory is one of the most primitive theories about financial market. But 

for a long time, researches and modelings on this topic are rarely seen. The model in this paper 

shows the effects of sentiment shocks on asset prices in a market characterized by feedback trading 

in the long run. We find that, generally, feedback trading will lead to cognitive bias effect and 

trading inducement effect. Cognitive bias effect increases with the feedback trading parameter (FTP). 

In our model, the abnormal volatility of asset prices is captured by cognitive bias effect, sentiment 

shock effect and trading inducement effect. 

Keywords: feedback trading; investor sentiment; the abnormal volatility of asset prices 

 

1. Introduction 

Shiller (1981) and Le Roy and Porter (1981) find that stock price volatility far exceeds the rational 

volatility boundary. Subsequent empirical studies have shown that the abnormal volatility of real 

asset prices is too high compared to the volatility of short-term real interest rates, consumption, and 

dividends, which is the so-called “volatility puzzle” (Campbell, 1999). As one of the three major 

aggregate anomalies, the explanation of this issue based on traditional rational theory is becoming 

increasingly weak. Behavioral finance theory has relaxed the assumption of investor rationality, 

opening up a new path for us to understand the “volatility puzzle”, greatly enhancing its explanatory 

power on financial anomalies compared to traditional theory. However, existing belief-based models 

(such as De Long, Shleifer, Summers and Waldmann, 1990b, DSSW; Barberis, Shleifer and Vishny, 

1998, BSV; Daniel, Hirshleifer and Subrahmanyam, 1998, DHS; Hong and Stein, 1999, HS; Barberis, 

Greenwood, Jin and Shleifer, 2018, BGJS; Liao, Peng and Zhu, 2022, LPZ) are mainly used to explain 

cross-sectional volatility. Although the mechanism of cross-sectional volatility can have an impact on 

the time series changes of aggregate levels, there are few belief-based theories can directly explain 

aggregate anomalies, it can only be seen in the dynamic general equilibrium theory model of the 

interaction of belief heterogeneous investors built by Dumas, Kurshev and Uppal (2009, referred to 

as DKU). Similar to previous belief models, although this framework based on psychological 

experiments, only reflects a part of investors’ bounded rationality. Barberis，Huang and Santos(2001，

BHS), Barberis and Huang(2001,2009,BH), Barberis, Huang and Thaler(2006,2007, BHT) introduce 

time-varying preference and non consumption utility into standard CCAPM, capturing some factors 

that lead to abnormal volatility, but obviously does not cover all of bounded rationality. This paper 

attempts to construct a more general behavioral model to explain the anomalous volatility. Different 

from Shiller (1981) and Le Roy and Porter (1981) which introduce the rational fluctuation boundary 

of asset prices from the effective market theory, we directly introduce the volatility boundary of asset 

prices from the cognitive deviation of investors. In addition, we distinguish the volatility caused by 

asset prices by basic factors from the abnormal volatility caused by investors' limited rationality. 

The construction approach of existing belief models is to combine external shocks with investor 

beliefs(DSSW, BSV, HS, BGJS and LPZ). Although asset prices can exhibit short-term momentum and 
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long-term reversals in these models, they are mostly finite period models and do not have generality. 

The long-term reversal of asset prices is due to the gradual disclosure or liquidation of public 

information. However, in reality, market information is generally noisy, making it difficult to find a 

public information that accurately reflects the basic value of assets. Even if such public information 

exists in the market, due to investors' irrational expectations, asset prices will still deviate from their 

basic values. For an asset that does not actually have any fundamental risk, but whose value is 

considered uncertain by noise traders, its price will still deviate from its fundamental value(DSSW, 

1990a). Furthermore, the assumption of liquidation is not realistic as equity assets typically do not 

have a final liquidation period. Even under relaxed conditions, if only the next dividend is liquidated, 

investors still face capital gains and losses, and the asset prices of the next period are uncertain. For 

investors with lottery preferences, their primary focus is often not on dividends. They trade like noise 

traders, simply speculating and treating the market as a casino, which is particularly true in emerging 

markets(Burdekin and Yang， 2010). The existing behavioral models explain financial market 

anomalies from two perspectives: beliefs and preferences (such as BHS, 2001; BH, 2001, 2009; BHT, 

2006, 2007; BGJS, 2018; LPZ, 2022). In fact, investors are influenced by a combination of beliefs and 

preferences in the decision-making process. We have added preference factors based on investor 

belief analysis. The results also well explain the formation and collapse of the bubble in the market. 

To address the shortcomings of existing theories, we construct a more general infinite period 

model that does not consider information disclosure or liquidation to cause mean reversals in asset 

prices. Our model is still a dual factor driven model driven by a combination of external shocks and 

investor beliefs, with the difference being that we introduce more general feedback trading behavior 

to reflect investors' belief. The psychological basis of feedback trading behavior and the market 

evidence are discussed in detail in the following section. There is currently no consistent definition 

of investor sentiment. Baker and Wurgler (2006) provide two definitions of investor sentiment: (1) 

The tendency of investors to speculate, and the relative speculative demand driven by sentiment can 

cause asset price fluctuations; (2) The optimistic or pessimistic expectations about stocks. In fact, no 

matter how investor sentiment is defined, it will ultimately be reflected in the price, and the 

consequence is that asset prices deviate from their fundamental value. Therefore, we define sentiment 

shocks as changes in asset prices that cannot be explained by fundamental factors. In this way, we 

distinguish between rational and irrational components in price changes. Due to the interaction 

between investor sentiment and external shocks, the former has endogeneity and the latter has 

exogeneity. In the absence of sentiment shocks, although investors themselves exhibit cognitive 

biases, this may not necessarily cause asset prices to deviate from their fundamental value. If 

investors can accurately observe basic information, their cognitive biases will only take effect driven 

by sentiment shocks. Sentiment shocks in the market are the result of the aggregation of numerous 

individuals, and asset price misalignment caused by sentiment shocks is universal(DSSW, 1990a). 

And the feedback trading behavior of investors has a amplifying effect on the fluctuations of external 

sentiment shocks. 

The subsequent parts of this article are arranged as follows: The second part is literature review 

and psychological evidence; the third part constructs a feedback trading model and discusses it from 

multiple aspects; the fourth part discusses the abnormal volatility of asset prices; and the fifth part is 

a summary and outlook of this article. 

2. Literature review and psychological evidence 

The feedback theory of price to price is one of the most classic theories in the financial market, 

and as a folk wisdom, it did not appear in academic journals at the earliest time(Shiller, 2016). 

Investors buy when prices rise and sell when they fall. The theory of feedback trading has a long 

history, and the early Tulip Mania and the South China Sea company bubble are vivid manifestations 

of feedback trading. For empirical research, Sentana and Wadhwani(1992) show that feedback 

trading has an impact on both returns and volatility in stock prices. Koutmos (1997) conduct a study 

on the stock markets of six major industrialized countries, finding that feedback trading is an 

important factor affecting short-term stock returns. The research of Nofsinger and Sias (1999) show 
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that the change of institutional investors' shareholding has a strong correlation with the current stock 

excess return, and the positive feedback trading behavior of institutional investors and the price 

pressure effect of herding behavior have an impact on prices in each period; For theoretical modeling, 

Barberis et al.(2015), Hu changsheng et al.(2017), BGJS(2018) and LPZ(2022) both believe that the 

demand of irrational investors is driven by investor sentiment, and the sentiment system is composed 

of historical price changes, the results show that this feedback trading behavior can explain a series 

of market anomalies. Moreover, feedback trading also exists between the secondary market and 

fundamental factors. There is a feedback loop between stock prices and company 

fundamentals(Hirshleifer et al., 2006), that is to say, the capital market not only has the function of 

price discovery, but also has the function of value creation. Higher stock prices mean that companies 

have better prospects than expected, thus leading to higher investment levels, and a rise in base value 

will in turn drive stock prices higher. 

Feedback trading is supported by a lot of psychological experiments. Andreasen and Kraus 

(1990) find that after presenting people with real stock price sequences, they were asked to trade in a 

simulated market. When prices showed a certain trend, they tended to use past price changes for 

trading. In the investor sentiment model constructed by BSV (1998), which includes both 

representational and conservative biases, investors exhibit a characteristic of insufficient response to 

earnings announcements and similar events, and overreact to events that exhibit consistent patterns. 

That is to say, investors tend to rely more on past price patterns when making decisions, and assign 

less weight to recent events in decision-making, exhibiting the characteristics of feedback trading. 

BGJS (2018) and LPZ(2022) takes expectation extrapolation as the psychological basis of feedback 

trading, and discusses a series of empirical characteristics of bubble using feedback trading. 

Relatively, the real feedback trading evidence is more convincing. The Ponzi scheme is the most 

representative supporting evidence. In a Ponzi scheme, the scam makers promise investors huge 

returns if they invest, but their investments are not really invested in any profitable assets. Instead, 

the makers of the scam paid the next round of investors to the previous round. Since investment 

cannot grow forever, the scam is doomed to an end. The makers of the scam undoubtedly know this, 

and they may want to exit without paying the final round. In 1920, Charles Pang attracted 30000 

investors and issued notes worth $15 million within seven months. From 1996 to 1997, in Albania, 

seven Ponzi scheme accumulated $2 billion, equivalent to 30% of its GDP. Today, people are still 

enthusiastic about this kind of fraud. In 2008, Madoff's Ponzi scheme involved up to 50 billion dollars. 

Although there is no special design from the fraudster, the feedback loop that naturally appears in 

scams does indeed work. In the stock market, when the price rises for many times, just like in the 

Ponzi scheme, investors gain profits from price changes, and the information about investing in the 

stock market and making money nearby stimulates investors' emotions to rise, so as to join the stock 

market and further promote price changes. 

From the early tulip boom, the South China Sea foam, the Internet foam and the subprime 

mortgage crisis, it seems that people have not been able to get out of the feedback loop of the stock 

market. People's greed and fear in the formation and collapse of the bubble did not become a lesson 

to avoid the next struggle in the foam. The reason why investors cannot learn from the past bubble is 

that investors may think that the situation in each period will be different. As time goes by, when a 

new bubble comes, investors may have forgotten the old bubble(DSSW, 1990b). In fact, if we go back 

to each speculative event, we will find that there is no bubble that does not seem special at that time. 

It can be proved afterwards that bubble is a bubble, and there will never be a special bubble. This 

kind of thing determined by human nature is very stable, and it has existed in the capital market for 

over 390 years. We can foresee that in the future, the feedback loop will still have a widespread impact 

on the stock market. 

3. Model 

Consider an economy where there are two types of assets in the market: risky assets and risk-

free assets. The aggregate supply of risk assets is normalized to 1, and the supply of risk-free assets 

is fully elastic. For simplicity, without affecting the conclusion, we assume that risky assets do not 
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distribute dividends, and investors' gains and losses are fully reflected by changes in asset prices. The 

return on risk-free assets is 0. Next, we will complete the construction of the model through a series 

of assumptions. 

Assumption 1: Noise is ubiquitous in the market. 

Due to the systematic nature of noise in the capital market, which can have a long-term impact 

on asset prices, the determining factors of asset prices are decomposed into two parts: One is the 

fundamental factor, which is the determination of the fundamental value of assets; Another factor is 

investor sentiment, which is price misalignment relative to fundamental value. 

Assumption 2: Market trading occur in discrete time scenarios. 

The investor's transaction occurs at the beginning of the period, the current period's sentiment 

does not affect the current period's price, but rather the next period's price. Combined with 

Assumption 1, the price of period t reflects the fundamental factors of period t and the sentiment 

factors over the previous period. So we can get the sentiment-price driven equation: 

),( 11 −− =− tttt SfFpp                                                               (1) 

For the convenience of handling, without affecting the conclusion, we assume that the price 

change and sentiment have the following relationship: 

11 −− +=− tttt Sfpp α                                                                (2) 

Among them, )ln( tt Pp =  is the logarithm of the period price, 1−−= ttt ppr  denotes the 

logarithmic return during the period t. tf  is the price growth rate determined by fundamental 

factors, tS  is the price growth rate determined by sentiment factors during the t-1 period, α  is the 

reaction coefficient. 

Assumption 3: Investors are bounded rationality. 

We use feedback trading to characterize the bounded rationality of investors. Therefore, the 

formation of investors' t-period sentiment is influenced by the combined changes in current period 

prices and fundamental factors, resulting in the following basic form of the price-sentiment induction 

equation: 

),( 1 tttt fppGS −−=                                                                 (3) 

Specifically, we assume that there exsits a relationship between investor sentiment and returns 

as follows: 

)( 1 tttt fppS ςβ −−= −                                                               (4) 

ς reflects investors' cognitive bias towards fundamental information. The investor sentiment at 

the end of each period is influenced by fundamental factors that cannot be observed by investors in 

the current period's price changes. This is an important difference from the feedback traders 

described in DSSW (1990b), BGJS(2018) and LPZ(2022). The feedback traders in these models only 

trade according to the price change during the previous period. In this model, investors not only 

trade according to the price change of the previous period, but also try to exclude the influence of 

fundamental factors in the price change, which is more consistent with the characteristics of 

"bounded rationality". However, due to the incompleteness of information and the bounded 

rationality of investors themselves, investors cannot accurately observe the fundamental information. 

Therefore, we have the following inference: 

Inference 1: When 1=ς , Investors provide accurate interpretation of fundamental information; 

When 1>ς , Investors overestimate fundamental information, which corresponds to overreaction 

about fundamental information; When 1<ς , Investors underestimate fundamental information, 

which corresponds to under-reaction about fundamental information. 
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Due to the discrete-time scenario, the fundamental information of the current period during the 

formation of sentiment has also been observed. Let's assume 0>β , which means that the higher the 

returns driven by sentiment factors during this period, the easier it is for investors to experience high 

sentiment. A combination of (2) and (4) can obtain: 

)( 1211 −−−− −−+=− tttttt fppfpp ςαβ                                               (5) 

Let’s set γαβ = , we can have the following formula: 

)( 1211 −−−− −−+=− tttttt fppfpp ςγ                                                 (6) 

In the absence of external shocks, if investors accurately observe basic information, then price 

changes are completely driven by fundamentals. To illustrate this point, we assume that cp =0 , 

11 fcp += , according to (6), 21101212 )( ffcfppffcp ++=−−+++= γ . More generally: 

∑
=

+=
t

i

it fcp
1

, 1≥t                                                                 (7) 

From the above discussion, it can be seen that if investors accurately observe fundamental 

information( 1=ς ), even if they have the motivation to conduct feedback trading, the price will not 

deviate from the fundamental  value in the absence of external shocks. 

When 0>γ , investors exhibit positive feedback trading; When 0<γ , investors exhibit negative 

feedback trading. In this way, we have completed the characterization of bounded rationality 

investors with feedback trading characteristics. For such investors, we assume that they have CARA 

utility function: 
w

eU
ρ2−−= . Among them, ρ  is the risk aversion coefficient. Assuming that the 

asset return follows the normal distribution, the expected utility maximization is equivalent to the 

following formula: 

)()()(
~~

ww VarEUE ρ−=                                                          (8) 

If representative investors choose to hold iq units of assets to maximize expected utility, then: 

The optimal asset holding amount is: 

)(2

)( 11

t

ttt
i

PVar

PPE
q

ρ
−− −

=                                                                  (9) 

Bounded rationality investors with feedback trading characteristics form expectations on prices 

through formula (6), substitute formula (6) into the above formula and sort it out, and get: 

NeP

Ke
q

ttt

ttt

fpp

t

fpp

i )(2

1

)(

121

121

2

1
−−−

−−−

−−
−

−− −
= ςγ

ςγ

ρ
                                                       (10) 

Among them, )(1
tf

t eEK −= , )(1
tf

t eVarN −= . Assuming that the number of investors is 

quantified as 1, and the total supply of risky assets is 1, adding up the above equation yields: 

   
NeP

Ke
ttt

ttt

fpp

t

fpp

)(2

1

)(

121

121

2

1
1

−−−

−−−

−−
−

−− −
= ςγ

ςγ

ρ
                                                          (11) 

From the above equation, it can be inferred that: 

121

11

2 )4ln()8ln(

−−−

−−

−−
−−+

=
ttt

tt

fpp

NPNPKK

ς
ρρ

γ , NPK t 1

2 8 −≥ ρ                        (12) 
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It can be seen that the feedback trading coefficient used to describe bounded rationality investors 

comprehensively reflects investors' risk aversion attitude, investors' expectations of fundamental 

information and the unexpected return rate over the previous period, which is consistent with DHS 

(1998), Barberis, Huang and Santos (2001), showing that the universality of feedback trading in 

characterizing investors' bounded rationality. From equation (12), it can be seen that there is a critical 

value that changes the feedback trading characteristics of investors. Investors based on feedback 

trading will adjust their behavioral characteristics according to conditions to maximize expected 

utility. Based on the above discussion, we have the following inference: 

Inference 2: Under different conditions, the market will exhibit different feedback trading 

characteristics. 

Assumption 4: Sentiment shocks are randomly generated in each period. 

After assuming the characteristics of bounded rationality of investors, we take into account 

another factor: Sentiment shock, so as to make the model dynamic. When sentiment shock is taken 

into account, equation (6) becomes: 

    ttttttt fppfpp ηςγ +−−+=− −−−− )( 1211                                            (13) 

    tη  is the sentiment shock during period t, representing the changes in asset prices in the 

current period that cannot be explained by fundamental factors. 

3.1. Single period emotional shock 

To analyze the impact of sentiment shock on asset prices, we consider the positive feedback 

scenario( 0>γ ). Assuming that investors can accurately observe fundamental information, If an 

sentiment shock occurs during the t+1 period, causing ∑
+

=
++ ++=

1

1

11

t

i

tit fcp η . So, from equations (6) 

and (7), we can obtain that ∑
+

=
++++++ ++=−−++=

2

1

111212 )(
t

i

titttttt fcfppfpp γηγ . We define 

price misalignment as the deviation of price from fundamental value: ∑
=

−−
t

i

it fcp
1

. Let’s set 

11 =+tη  and take different values ofγ to observe the changes in price misalignment, as shown in 

Figure 1. 
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Figure 1. Feedback coefficient and price dislocation. 

Figure 1 shows that as γ increases, the duration of sentiment shock becomes longer, and vice 

versa. When a positive sentiment shock occurs, the price does not directly retreat to the fundamental 

value, but will overshoot below the fundamental value, and then reverse overshoot. The price adjusts 

in a wave like manner around the fundamental value and ultimately converges to the fundamental 

value. This is different from the assumption that the adjustment mode of prices directly returning to 

fundamental value due to liquidation or information disclosure after external shocks(DSSW, 1990b; 

DHS, 1998; BGJS,2018). 
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The reason why price changes exhibit this characteristic is that when an sentiment shock occurs, 

such as a positive sentiment shock, abnormal price increases that cannot be explained by fundamental 

factors will drive investor sentiment to rise. For ease of understanding, we may consider trading 

volume as a proxy variable for sentiment (Jones, 2002; Baker and Stein, 2004). Compared to the 

situation without sentiment shock, high investor sentiment can induce them to trade more actively 

during the next period, resulting in a positive price misalignment. However, in cases of 1<γ , the 

price dislocation decays over time. The adjustment of price misalignment is not achieved in one step, 

but rather decays in a “price-sentiment” spiral until the price returns to its fundamental value. 

The impact of sentiment shocks on asset returns and volatility varies in the short and long term. 

In the short term (see Figure 1), a positive sentiment shock can generate positive excess returns and 

trigger asset price volatility. In the long run, as asset prices gradually converge to fundamental value, 

the impact of sentiment shocks gradually weakens, and assets do not exhibit price misalignment or 

abnormal volatility in the long run. We notice that price misalignment reached its maximum in the 

first period, but subsequent adjustments were not made at once. The time series of asset prices showe 

significant short-term positive correlation (momentum) and long-term negative correlation (reversal) 

in statistics level. 

Here, we do not consider the case of 1≥γ . In this situation, the sentiment shock of the current 

period will amplify over time and there will be no convergence trend, and asset prices will diverge, 

which is inconsistent with the actual observed situation. 

More generally, if 1≠ς , assuming an sentiment shock(
1η ) occurs in the first period, then 

111 η++= fcp , 
11212 )1( γηςγ +−+++= fffcp . According to (6), It can be solved to obtain: 

1
2

1

1

1

1

))sin(
4

)(cos()1(
−−

=
−

= −
++−++= ∑∑

tt

i

it

i
t

i

it ttffcp γθ
γ

γθηγς , 

)
4

arctan(,1
2

γ
γγ

θ
−

=≥t                                                         (14) 

When 1=ς , in the case of positive feedback trading, take constant for 
1η  and take different 

values of γ , The pattern of price dislocation is consistent with Figure 1. Assuming )1( tifi ≤≤  is 

a random variable with the same mean f , we can obtain: 

ffcpE
t

it
t γ

γς
−

−=+− ∑∞→ 1
)1(][lim

1

                                              (15) 

When 1=ς , the above equation is 0. That is, investors can accurately observe fundamental 

information, and a temporary sentiment shock will not have a permanent impact on asset prices. 

Only through feedback trading, such a simple trading strategy can push asset prices back to their 

fundamental value. This is inconsistent with the commonly understood irrational trading behavior 

that only causes price misalignment. The reason why feedback trading behavior can cause mean 

reversals in prices is because investors accurately consider the influence of fundamental factors 

during each trading period. As investors conduct feedback trading, the impact of sentiment shocks 

gradually weakens and eventually converges to fundamental value. If 1≠ς , even without sentiment 

shock( 01 =η ), asset prices can still deviate from their fundamental value in the long term. If 

investors under-react to the latest fundamental information( 1<ς ), it will cause a positive price 

dislocation in asset prices. If they overreact to the latest fundamental information( 1>ς ), it will cause 

a negative price mismatch in asset prices. Due to investors' conservatism bias, they often lack 

responsiveness to recent information (BSV, 1998; HS, 1999), resulting in asset premiums. This 

indicates that our consideration of investor information interpretation bias reflects the characteristics 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 28 June 2023                   doi:10.20944/preprints202306.2001.v1

https://doi.org/10.20944/preprints202306.2001.v1


 9 

 

of the market well. Feedback trading behavior (γ ) will have a magnifying or narrowing effect on 

price misalignment. 

3.2. Multiple sentiment shocks 

The case of single period sentiment shock indicates that although feedback trading can affect the 

asset returns and asset prices volatility in the short term, this impact will tend to be weak in the long 

run. The assumption of single period of sentiment shock is not general since noise is commonly 

present in the real market. To investigate the impact of more general feedback trading on asset price 

changes, we extended the model by assuming that sentiment shocks occur over multiple periods, 

letting )1( tii ≤≤η  be a random variable. The new sentiment shock may be the consequence of the 

addition of new noise traders or the original investors continue to show irrational tendencies. The 

investor sentiment that determines the t-period price can be further divided into the current period's 

sentiment shock and the residual impact of previous seniment on the current asset price, which we 

refer to as sentiment surplus. Combining equation (6), the logarithmic during period t price can be 

expressed as: 

  ∑∑
−

=
−−

=

++−++=
1

1

121

1

),...,,()1(
t

i

ttit

i
t

i

it ffcp ηηηφηγς , 1≥t                         (16) 

Among them, (.)φ  denotes the sentiment surplus, and: 

   112211121 ...),...,,( −−−− ++= tttt ηληληληηηφ                                           (17) 

γγλγλλλγλ −==−= −−
2

2121 ,),( ttt                                                   (18) 

The above equation is a second-order linear homogeneous difference equation, and we can solve 

it to obtain: 











<<−
−−

+
−+

<<
−

=≥
−

+

05.0),
2

4
()

2

4
(

10),
4

arctan(,1,)sin(
4

)(cos(

2

2

2

1

2

2

γ
γγγγγγ

γ
γ
γγ

θγθ
γ

γθ

CC

ttt

t

t

        (19) 

Furthermore, assuming that )1( tifi ≤≤  is an independent and identically distributed random 

variable with mean of f and variance of 
2

fσ . For sentiment shock )1( tii ≤≤η , we also assume 

that this is an independent and identically distributed random variable with a mean of η and a 

variance of 
2

ησ . Based on the above assumptions, the unconditional expectation of the price 

dislocation during period t is: 

ffcpE
t

t

t

i

it γ
γγςγλη

−
−

−++=+− −
=
∑

1
)1()1()( 2

1

, 3≥t                            (20) 

Taking the limit of euqtion (20) can obtain: 

ffcpE
t

i

it
t γ

γςη
−
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=
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)1()(lim

1

                                          (21) 

The above equation indicates that in the presence of general sentiment shocks, asset prices can 

still deviate from fundamental value in the long run even when investors fully observe fundamental 

information. The degree of price misalignment is composed of the following four influencing factors: 

the average level of sentiment shock in different periodsη , the greater the intensity of sentiment 
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shock, the greater the degree of price misalignment; Investors' misinterpretation of informationς , 

when investors do not respond adequately to recent information, there will be a premium on asset 

price, and conversely, asset price will exhibits discounts; Feedback on trading intensity γ , the 

intensity of chasing up and selling assets will exacerbate price misalignment; The average level of 

periodic changes in fundamental factors, investors' information interpretation bias and willingness 

to engage in feedback trading play a magnifying or narrowing role in this factor. Obviously, in multi-

period scenarios, if emotional shocks are to have an impact on asset prices, then they must be 

widespread. DSSW (1990a) construct a generational overlap model that includes rational investors 

and noise traders. The price dislocation level obtained by their model is directly proportional to the 

average optimism or pessimism of noise traders during different time periods. This is consistent with 

our first conclusion, indicating that the feedback trading model we construct from the interaction 

between sentiment and prices, which does not distinguish between rational and irrational level, can 

better captures the long-term price characteristics of the market. 

3.3. From first order moment to second order moment 

From equation (16), it can be clearly seen that in the feedback system, the determining factors of 

asset prices can be further divided into: fundamental factors during each period, investors' cognitive 

biases towards fundamental factors during each period, residual effects of previous sentiment shocks 

(sentiment surplus), and current sentiment shocks. We define logarithmic return rate: 1−−= ttt ppr  

and combine (6), (16) and (18) to get the period t’s logarithmic return rate: 

   ∑∑
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   Assuming )1( tifi ≤≤ and )1( tii ≤≤η are independent and identically distributed random 

variables, respectively, and they are independent of each other. From the above equation, we can 

obtain that: 
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Take the limits on both sides of the above equation and organize them to obtain: 
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The first item on the right side of equation (24) refers to the asset price volatility completely 

determined by fundamental factors, which is the fundamental risk that we commonly encounter in 

behavioral financial models, measured by dividend volatility The higher the degree of cyclical 

fluctuation of fundamental factors, the higher the price volatility, which we call the “value effect of 

fundamental factors”; The second item on the right size 
2),( fA σγς is called the “cognitive bias 

effect”, which has two implications: investors' misreading of basic information and misinterpretation 

of asset price trends. Hence, this term captures the third level of investor irrationality(Barberis, 2018); 

The third item 
2

ησ , known as the “sentiment shock effect”, includes two factors: investors' 

willingness to engage in feedback trading and the sentiment shock level in the market; The last term 

is called “trading inductive effect or Keynes effect”. The implication is very intuitive: investors are 

induced by sentiment shocks in different periods to conduct feedback trading, resulting in abnormal 
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fluctuations in asset prices, which is consistent with the conclusion of DSSW(1990b) and Hu 

Changsheng et al.(2017). However, the direction of its impact on abnormal fluctuations of asset prices 

is not very clear. Based on the above analysis, we obtain inference 3: 

Inference 3: Cognitive bias effect, sentiment shock effect and trading inductive effect are the 

causes of abnormal volatility of asset prices. 

From inference 2, we know that the feedback trading behavior characteristics of investors(γ ) 

may change under certain conditions. In the case of positive feedback, We explore the relationship 

between the two parameters through numerical simulation, the result is exhibited in Figure 2, we can 

see that with the increase of feedback trading intensity, the Keynes effect weakens, so it has a 

significant inhibitory effect on asset price volatility. This conclusion is consistent with DSSW(1990b) 

and Hu Changsheng et al.(2017) since the feedback trading strategy is conducted by irrational 

investor, this agent is is easily induced by smart rational speculators and becomes the target of 

exploitation. When the feedback trading intensity is weak, which means that  there is not enough 

noise in the market, speculators will make noise and destabilize the market, the price volatility is thus 

very strong. As their feedback trading intensity is very significant, this create an excellent profit 

opportunity for rational speculators. By trading inducement, irrational investors are attracted to buy 

assets recklessly, causing asset price to rise rapidly. When prices are at their peak, they are often on 

the brink of collapse. Therefore, rational speculators sell assets at high prices in a timely manner, 

causing them to quickly switch from rising to falling. The process of price decline naturally manifests 

as a weakening of volatility. Hence, we have the following inference: 

Inference 4: The impact of investor feedback on abnormal volatility of asset prices is linearly 

decreasing 

 

Figure 2. Feedback Trading Intensity and Keynes effect. 

So far, in a two asset environment, we have constructed an infinite feedback trading model 

through a series of assumptions about the market and investors, expanded the impact of bounded 

rationality of investors with external shocks on asset prices from the first moment to the second 

moment, and applied the impact of investors' under reaction and over reaction on asset prices to the 

total amount. 

3.4. Further discussion: Abnormal fluctuations introducing time-varying preferences 

Previous discussions have shown that a single period of sentiment shock will not cause the 

fluctuation of asset prices to exceed the upper limit of sentiment shock, and the maximum value of 

price misalignment is the price misalignment caused by sentiment shock. The reason is that we 

assume that the feedback trading coefficient γ can remain constant during every period. γ  is a 

constant means that the feedback trading behavior of investors can keep stable compared to the price 

changes over the previous period. Corresponding to a price change, investors conduct feedback 
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trading in a fixed pattern. However, according to the research of Kahneman and Tversky (1979) and 

BHS (2001), investors' risk attitudes are time-varying. When they make profits in the early stage, the 

private money effect will play a role, their risk aversion degree will decrease, and their willingness 

to conduct feedback transactions will increase. When they make losses in the early stage, the snake 

bite effect will play a role, their risk aversion degree will increase, and their willingness to conduct 

feedback transactions will decrease. Reflected on the feedback trading coefficient, it also has time-

varying characteristics. Based on this, in the case of positive feedback, we assume that the feedback 

trading coefficientγ is a function of the previous period's asset returns. Specifically, assuming thatγ
and the previous period's asset returns have the following form: 

   )exp( 121 −−− −−= tttt fppµγ , 0>µ                                                (25) 

We only consider the situation of a sentiment shock occurs during one period, and for the 

convenience of analysis, we assume that investors can accurately observe fundamental information. 

Assuming a sentiment shock
1η occurs in the first period, then cp =0 , 

111 η++= fcp . By 

combining equation (6), we can obtain that: 

  ))(exp( 1211211 −−−−−−− −−−−+=− ttttttttt fppfppfpp µ , 2≥t                     (26) 

Let’s take 8.0=µ , 11 =η  and calculate the price misalignment and feedback trading 

coefficient changes for each period. The results are shown in Figure 3: 

 

Figure 3. Price misalignment and feedback trading coefficient. 

The results here are basically consistent with the previous analysis of single period sentiment 

shocks. The price adjustment is still not directly adjusted back to the fundamental value, but will 

overshoot, and the price fluctuation still shows short-term positive correlation and long-term 

negative correlation. The difference here from before is that price misalignment does not reach its 

maximum during sentiment shocks, but further expands after sentiment shocks, and prices can still 

exhibit short-term momentum effects after sentiment shocks. This is because after taking into account 

the time-varying risk aversion of investors, a positive excess return of the previous period that cannot 

be explained by fundamentals can buffer investors' future losses, thus reducing the degree of 

investors' risk aversion, and investors will more aggressively conduct feedback trading, and 

investors' feedback trading coefficient may even be greater than 1. Furthermore, the feedback trading 

coefficient value here can ensure a positive value for the logarithm of price changes, and can 

effectively capture the private money effect and snake bite effect. We have some technical skills in 

determining the values of µ and
1η , as improper values can easily cause model divergence. However, 

this does not affect our intuitive understanding of the characteristics of price fluctuations when the 

feedback trading coefficient has time-varying characteristics. Here, we infer that 
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µµη <<∃>∀ 0,01  can make the model converge, and µ  decreases with 
1η , that is, the greater 

the sentiment impact, the lower the investor's sentiment for a long time after the bubble burst, and 

the lower the enthusiasm for trading. 

The fact that the asset price can continue to deviate from the fundamental value after an 

sentiment shock means that the market has the motivation to create an sentiment shock, or the 

motivation to create a bubble, which is different from the situation whereγ is a constant in a single 

period of sentiment shock. In the case of constant feedback trading coefficient, since the maximum 

value of price dislocation is the impact of sentiment shock on prices, prices will decline after 

sentiment shock, and there is insufficient incentive to create bubble at this time. Even if one can profit 

from it, they must wait for the price to fall after creating a positive shock, then buy at the lowest price, 

and then sell at the next high point. Such fluctuations make it almost impossible to profit from 

speculation. When the feedback trading coefficient is time-varying, the motivation to create a bubble 

is more feasible. After creating an sentiment shock, the feedback traders will reduce their risk 

aversion level due to the rise of the price in the previous period, which will make investors more 

aggressive in feedback trading and promote further price dislocation. This is actually the mechanism 

of the Ponzi scheme described in the literature review. This artificially created bubble has never 

stopped in history, which is vividly reflected in the early famous tulip boom, South Sea Company's 

foam, the Internet foam and the subprime mortgage crisis. 

4. Summary and Outlook 

Based on the assumption that existing belief models have public information or liquidation 

periods, we construct an infinite period model with typical feedback trading characteristics from the 

interaction between investor sentiment and price, and study its impact on asset price volatility. Our 

model does not have public information that can bring asset prices back to their fundamental value, 

nor does it have liquidation period, which is more in line with the characteristics of the real market 

and more general. 

The findings of this paper are mainly as follows: 

Firstly, through analysis, we have identified the root cause of abnormal fluctuations in asset 

prices - investors' misreading of fundamental information and feedback trading behavior. This is 

because if investors can accurately observe fundamental information, for a single period of sentiment 

shock, feedback trading will not cause long-term price misalignment, but will gradually converge to 

its fundamental value. If investors have a bias in their interpretation of fundamental information, 

even if there exists no sentiment shock, asset prices will still deviate from the fundamental value, This 

indicates that investors' misreading of fundamental information and feedback trading behavior 

jointly constitute the root cause of abnormal volatility; 

Secondly, we have identified the factors that affect asset price misalignment in the long term: 

the average level of sentiment shocks in different periods, investors' misreading of fundamental 

information, willingness to engage in feedback trading, and the average level of cyclical changes in 

fundamental factors. The greater the intensity of sentiment shocks during different periods, the 

greater the degree of price misalignment; When investors do not respond adequately to recent 

information, there will be a premium on the asset, and conversely, the asset will be discounted; If 

investors' willingness to engage in feedback trading increases, the price misalignment also increases 

accordingly; The higher the average level of periodic changes in fundamental factors, the greater the 

degree of price misalignment; 

Thirdly, by introducing feedback trading, a common feature of the market, we directly introduce 

the fluctuation boundary of asset prices from the cognitive bias of investors, and well define the 

abnormal volatility. According to the traditional rational theory, asset prices are completely driven 

by fundamental factors, and asset price volatility should be captured by the value effect determined 

by fundamental factors. However, under the constraints of investors' limited rationality, the volatility 

of asset prices will exceed the rational volatility boundary and produce abnormal volatility. The 

abnormal volatility of asset prices is captured by three effects: cognitive bias effect, sentiment impact 

effect and trading inducement effect. Cognitive bias effect reflects the investors’ misreading of basic 
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information and price trend,  sentiment impact effect reflects the different period of sentiment 

impact to the instability of the influence of the asset price abnormal volatility, trading inducement 

effect reflects the investors by sentiment impact induced feedback trading caused abnormal volatility; 

The research presented in this paper can be further expanded. We introduce time-varying 

preferences in the fourth part to study anomalous volatility, which makes the feedback trading 

coefficient time-varying. For small shocks, it is reasonable to assume that the feedback trading 

coefficient is a constant. However, in the face of big shocks, such as economic disasters, it will have a 

huge impact on asset prices. From our tentative discussion, we can see that the time-varying feedback 

trading coefficient can better reflect the characteristics of market price changes. Therefore, 

introducing cyclical external shocks and time-varying feedback trading coefficients is an important 

direction for future research in this article. 
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