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Abstract 
 

Several important researches show that price is sensitive to volume to some extent. 
This paper seeks to further investigate the sensitivity of price to volume in a bull market 
and in a bear market. In particular, the paper is interested in the bull market before the 
2015 Chinese stock market crash and the bear market after the crash, and the 
price-volume relationship in both market. I find that price is more sensitive to volume 
in a bull market than in a bear market. In other words, a rise of 100% in volume would 
have a stronger effect on price in a bull market. I also find that this relationship may 
result from the fact that there in bull market, there are more investors who trade based 
on wrong signals like price-volume pattern. It is not conclusive whether high-volume 
return premium may account for this relationship. Besides, since there are more shocks 
in bear market, the paper fails to conclude that larger visibility may have a larger impact 
on the price-volume relationship. 
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Price-volume relationship has long been a controversial topic. Theoretically price 

is not affected by volume, but only by risk, as indicated by many efficient market 

hypotheses (ex. CAPM). However, in the real market, research shows that price is in 

fact sensitive to volume to some extent. For example, the downward-sloping demand 

curve hypothesis (Shleifer 1986) pointed out that stock returns could be consistent with 

supply and demand affecting the value of a stock. 

This paper is to investigate the sensitivity of price to volume in a bull market and in 

a bear market. Because of different market features in bull and bear market, the effect of 

volume to price should not be the same. I am particularly interested in the bull market 

before the 2015 Chinese stock market crash and the bear market after the crash, and the 

price-volume relationship in both market. I find that price is more sensitive to volume 

in a bull market than in a bear market. In other words, a rise of 100% in volume would 

have a stronger effect on price in a bull market. Moreover, the sensitivity is almost 

twice stronger in a bull market, meaning that given the same volume change, the price 

change in the bull market is nearly twice of that in the bear market. 

I postulate that a higher sensitivity of price to volume in a bull than in a bear market 

is due to the fact that there are more positive shocks (i.e. a gain of 5% in value) in a bull 

market. However, result shows that there are indeed more positive shocks in a bear 

market, which failed to accept Millar (1977) and Mayshar (1983)’s claim that positive 

shocks should entail the price to increase. I also assume that high-volume return 

premium can explain the different price-volume relationship in bull and bear market. 

Gervais, Kaniel and Mingelgrin (2001) introduced a high-volume return premium that 

exists in the stock prices. They state that an abnormally high volume would cause the 

stock to outperform the ones that have a normal volume, and vise versa. My result 

reveals that in a bull market the average volume is higher than in a bear market, but the 
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difference is not so great. Hence the higher average volume may have caused the bull 

market to outperform the bear market but it is not conclusive whether the current 

volume difference is large enough to create such an impact. Finally, I presume that a 

larger number of irrational investments made by more investors in bull market would 

potentially caused the price-volume relationship to be stronger. Statistics of the real 

market and De Long, Shleifer and Summers (1990)’s opinion on, who they called, 

“noise traders” suggest that there are more irrational investors in bull market which 

would trade according to wrong signals like price-volume pattern, and thus leading to a 

stronger price sensitivity to volume. 

The paper is organized as follows. Section I of the paper gives a general 

background of the 2014-2016 path of Chinese equity market. Section II describes the 

main hypotheses and the data. Section III presents the main result on price-volume 

relationship in bull and bear market. Section IV provides a conclusion. 

 

I. Background 

Starting from 1990 when Shanghai Stock Exchange and Shenzhen Stock Exchange 

were established, the Chinese stock market has experienced market cycles for nearly a 

dozen times. Figure I1 is an overview of the Chinese stock market. It is quite clear on 

the graph that the market started to grow in 2014. It went to a peak in mid 2015, and 

crashed at an incredible speed. The 2015 bull market was thought to be the 11th bull 

market (Figure II2). From Mar 12, 2014 when Shanghai Stock Exchange Composite 

Index (SSECI3) closed at 1997.692 (with the lowest price of the day at 1974.382), the 

stock market experienced a relatively continuous growth, which since then never went 

below 1974. On July 22, 2014, SSECI closed at 2075.481, which was considered as the 
                                                
1 Figure from finance.sina.com.cn 
2 Figure from finance.sina.com.cn 
3 All SSECI information from finance.sina.com.cn 
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official starting point of 2014-2015 bull market, as it has broken the decreasing 

tendency since 2009 market crash. On Dec 8, SSECI closed at 3020.258, which broke 

through the 3000-line for the first time in 5 years. On Mar 17, 2015, SSECI went back 

to 3502.847. On Apr 10, SSECI closed at 4034.310, exceeding the 4000-line. On Jun 

12, SSECI reached to its peak at 5166.350 (highest 5178.191). Compared to the price 

on Mar 12, 2014, SSECI obtained a gain of 158.6%. 

Figure I 

 

Figure II 

 

As summarized by Junhui Qian, four major factors accounted for the bull market: 

1. The policy was easing. The China Securities Regulatory Commission (CSRC) 

has loosen many financial related regulations to free up more money for trading.  

2. The stimulation of economic activities by rising stock price.  

3. There are an unprecedented number of investors. More than 30 million new 

accounts went into the stock market in early 2015. 
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4. Most importantly, there is “an unchecked building up of leverage”.  

Too much leverage inflated a huge stock market bubble in China, which later 

brought the market to turbulence (Figure III4). From Jun 12, 2015, SSECI lost almost 

one third of the value within only one month. The price dropped from 5166 to 3507.192 

on Jul 8, 2015. Half of the listed companies filed for a trading halt to avoid more losses. 

Because of the government’s direct investment in the market – the intervention of the 

so-called “National Team”, SSECI has been stabilized for 3 weeks. However, the 

market continued to drop in late August 2015. SSECI closed at 2964.967 on Aug 25, 

revealing the failure to hold the “defense line” of 3000 points. 

Figure III 

 

Up to April 2017, the market went back and has been stable to 3000 points. The 

stock market bubble has been reduced. 

 

II. Methodology 

A. Hypotheses 

My first objective is to figure out whether price is more sensitive to volume in a 

bull market. I intend to see whether the change of price is greater in a bull market or in 

a bear market with the same amount of change in volume. The null hypothesis here is 

                                                
4 Figure from finance.sina.com.cn 



 8 

that price sensitivity to volume is the same in both markets.  

As predicted by efficient market hypothesis, price should not have any relationship 

to volume since price is affected by risk. Howeverm, from mid 20th century, studies on 

price-volume relationship have shown that there is a correlation between change in 

price and change in volume. Ying (1966) made the point that prices and volumes should 

not be isolated because they are joint products of one single market mechanism. A 

larger/smaller volume is usually accompanied by and results in a rise/fall of stock price, 

and a large increase in volume would cause a large change in price. Shleifer (1986) 

examined DS Hypothesis, stating that the demand curve for stocks slopes down. Millar 

(1977) and Mayshar (1983) took another approach to see the investor’s behaviors. They 

introduced the concept of visibility, indicating that any shock that attracts the investors’ 

attention to one stock should result in a subsequent price increase. In other words, some 

investors may be interested in buying a stock if the change in volume of the stock does 

attract enough attention. Based on their theory, Gervais, Kaniel and Mingelgrin (2001) 

suggested a High-volume return premium, that is, “the stocks that experienced 

unusually high (low) trading volume outperform (are outperformed by) the stocks 

which had normal trading volume.” Therefore, there are reasons to believe that price in 

some way is connected to trading activity.  

So far the studies on price-volume relationship has taken all markets into 

consideration. However, it is inconclusive whether the relationship holds the same or 

different in different market conditions. One major market difference is the bull and the 

bear market. Bainbridge finds that there are several disparate market conditions in bull 

and bear market. Share prices are highly volatile in bull market. There are more 

investment activities. Such high volatility would also provide more opportunities for 

insider trading. In addition, not all the investors are rational. Day and Huang (1990) 
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separate the investors into α-investors and β-investors. They find that the majority of 

investors are within the β-investor’s group, who are “market sheep” that flock into the 

market as it goes up, and vise versa. De Long, Shleifer and Summers (1990) state that 

many investors, typically the individual investors, fail to diversify their portfolio based 

on sophisticated research. They tend to enter the market by signals like price/volume 

pattern and past investment success rather than the risk of the stocks. Daniel, 

Hirshleifer and Subrahmanyam (1998) also discover that investor overconfidence 

about their information and biased self-attribution causes a market under- or 

overreaction.  

As mentioned earlier, I predict that price is more sensitive to volume in a bull 

market. This may because visibility has a bigger impact in bull market. Based on Millar 

(1977)’s theory, if there are more shocks and these shocks attract more investors’ 

attention, it may cause a larger price change. This may also because volume is generally 

larger in a bull market. As high-volume return premium states, the unusually higher 

volume in a bull market would result in a subsequent larger change of stock price. The 

third hypothesis is based on De Long, Shleifer and Summers (1990)’s theory. If there 

are a lot more investors in a bull market and these investors behave irrationally 

according to wrong signals like “price-volume pattern”, the price may be more 

sensitive to volume. Therefore, these investors can potentially cause a stronger 

price-volume relationship. 

Thus in generally the hypothesis to test are the following four: 

I. Price is more sensitive to volume in bull market. 

II. There are more positive shocks in a bull market. 

III. The volume is higher in a bull market. 

IV. There are more investors in a bull market. 
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B. Data 

I started from testing whether price is more sensitive to volume in a bull market. 

The sample includes 100 company stocks trading only in Shanghai Stock Exchange5. In 

order to avoid the potential bias brought by the difference in stock exchange centers, the 

stocks in Shenzhen Stock Exchange are excluded from the sample. The 100 company 

stocks chosen are the stocks from the top one hundred companies that rank in market 

value. To examine the price change according to volume change, I conducted a daily 

sample of the price change and volume change for both the bull and the bear market. 

For each market, the time interval of the data is one year so as to get enough exposure to 

the data and to prevent from too much noise. The turning point is the day the market 

crashed, which is Jun 12, 2015. Therefore, for bull market I chose to observe the price 

and volume change from Jun 16, 2014 to Jun 12, 2015, and for bear market I chose to 

observe from Jun 15, 2015 to Jun 14, 2016. Eventually I got 24,544 observations for the 

bull market and 24,331 observations for the bear market. 

 

C. Model 

1. Regression of price change against volume change 

My test on hypothesis begins from running a simple regression of price change 

against volume change separately for bull and bear market, in order to get a first glance 

to the price-volume relationship:  

VolChangeit = log (Volit/Volit-1) 

PrcChangeit = log (Prcit/Prcit-1) 

Table I shows the result for the bear market. The coefficient of change in volume is 

                                                
5 Historical stock price data from finance.sina.com.cn 
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0.979% for bear market. This indicates that a rise of 100% in volume would affect the 

price by 0.979%. Such result means that there is indeed a price-volume relationship in 

Chinese stock market. The R-square is 2.27%, which is quite small. This is acceptable, 

because there are a lot of factors besides volume that can affect the stock returns.  

Table I 

 

Table II shows the result of the regression for the bull market. In this regression, 

R-square is 7.99%, still a quite small number for a similar reason to that in a bear 

market. However, the coefficient of change in volume is 1.64%, which means a rise of 

100% in volume would affect the price by 1.64%. Compare to that in a bear market, 

which is 0.979%, the price is significantly more sensitive to volume in a bull market 

than in a bear market. The sensitivity is almost twice stronger in a bull market.  

Table II 
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 In order to test whether the coefficients of change in volume in the two regressions 

are significantly different from each other, or in other words, the volume change has 

significantly different impact on price in bull and bear market, I did a two-sample t test. 

I used bull and bear market as two samples, the two coefficients as mean, and the SE 

coefficients as standard deviations. Table III is the two-sample t-test result. The t-value 

is -1911.74, which rejects the null hypothesis that the difference is 0. Therefore, the 

coefficient of bear market is significantly different from that of bull market. This 

implies that change in volume in bear market has a different effect on price from that in 

a bull market. 

Table III 
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2. Regression of price change against abnormal volume 

The model indicated above is truly the very first step to a conclusion. Hence, I 

began to see whether the result could still be held in a more sophisticated model. As 

indicated by the Gervais, Kaniel and Mingelgrin (2001), the price and volume 

relationship derive from the unusually high or low volume, in other words, the 

abnormal volume. Meulbroek(1992) introduced a model to detect abnormal volume, 

and abnormal return. Her estimation of abnormal volume is shown in Figure IV. She 

regresses log volume against the log of the total market volume on the day and the log 

volume for the stock on the two previous days, four dummy variables for days of the 

week, one for public announcement day, one for insider trading day and J dummy 

variables for “confounding interim news announcements. The lagged firm volumes are 

used to adjust for the serial correlation, and the dummy variables are used to adjust for 

day-of-the-week patterns in volume.  

Figure IV 

 

I set up the model based on hers to calculate the abnormal volume in my case. I got 

rid of the variables that are not necessary in my calculation (i.e. the dummy variables 

for public announcement day, insider trading day and news announcements). Instead, I 

introduced a new dummy variable to indicate whether there is a trading suspension day 

before that trading day. This is because it is quite normal for a stock to stop trading for 

one day due to reasons like company announcement in the Chinese market. Therefore, 

my final model to estimate the abnormal volume is shown below:  
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log(νit) = αi + βilog(νmt) + λ1log(νit-1) + λ2log(νit-2) + δ1Monit + δ2Tuesit + 

δ3Wedsit+ δ4Thursit + γiSuspensionit-1 

where: 
1. ν represents trading volume in shares, 
2. i subscripts the individual firm, 
3. t subscripts days, 
4. m represents the market (represented by the total shares traded on SSE), 
5. Monit is a dummy that equals one on Mondays and zero otherwise, etc. 
6. Suspensionit-1 is a dummy that equals on if there is a suspension day   
 before the trading day, and zero otherwise. 
 

I included the data of both bull and bear market in one regression to get the 

abnormal volume, which consists of more than 48,000 observations. Table IV is the 

model summary of the regression. The R-square is 91.59%, which is high enough to 

justify the result. So I took the residuals gained from the regression. These residuals 

indicate the “abnormal volume” for each stock on each day.  

Table IV 

 

III. Data Analysis 

A. Result on Hypothesis I 

With the abnormal volume, I regressed the price change against the abnormal 
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volume separately for the bear market and the bull market, in order to see the 

coefficient on the abnormal variables in the two regressions.  

The result is shown in Table V. In a bear market, the coefficient of abnormal 

volume is 0.95%, which means that a rise of 100% in abnormal volume affect the price 

by 0.95%. Because of other factors that also affect price change, the R-square is still 

quite small.  

Table V 

 

While in a bull market, as shown in Table VI, the coefficient is 1.7%, meaning that 

a rise of 100% in abnormal volume affect the price by 1.7%. Therefore, price is still 

more sensitive to volume in bull market, and the sensitivity is also nearly twice strong. 

Comparing to the result in the simpler model discussed earlier, the results are in fact 

almost identical. 

Table VI 
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 Similar as what I have done for the previous regression, I did a two-sample t-test to 

test whether the coefficient difference is significant. I also used bull and bear market as 

two samples, the coefficients as means, and SE coefficients as standard deviation. The 

results are shown in Table VII. The t-value is now -2190.43, which also rejects the null 

hypothesis that the difference is 0. Hence, there is still a significant difference in 

coefficients of the two markets, implying that change in volume in bear market has a 

different effect on price from that in a bull market. 

 

Table VII 

 

The results I got in both models are in the same general range as that found by 

Meulbroek (1992) in the US market, indicating that the result is quite reasonable. 

Compare the results of the two models, it shows that the results are actually similar. In 
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the second model when regressing price change against abnormal volume, price shows 

a slightly stronger sensitivity to volume in bull market and a slightly weaker one in bear 

market, which increases the difference between the markets. Overall price is more 

sensitive to volume in a bull market, and such sensitivity is about twice stronger.  

 

B. Result on Hypothesis II 

With such a preliminary conclusion, my next step is to figure out whether price is 

more sensitive to volume in bull market because of more positive shocks and more 

visibility. As suggested by Millar (1977), although volume in theory does not affect 

price, a positive shock may become good news for the stock, attracting lots of attention, 

and thus entailing the price to rise.  

I defined a positive shock as a gain by 5% in one day, and accordingly, a negative 

shock as a loss by 5% in one day. I calculated the number of positive and negative 

shocks separately for bull market and bear market. The results showed in Table VIII. In 

the bull market, there are 1387 positive shocks. Among them, 420 are limit-ups, 

meaning that the gain of the day has reach to a daily limit of 10% in value. In a bear 

market, however, there are 1716 positive shocks and 563 of them are limit-ups. 

Although there is fewer trading days included in my observations for bear market, there 

are more positive shocks and more limit-ups. Thus it is hard to conclude that more 

positive shocks cause the bigger sensitivity of price to volume in bull market, as the 

mathematical result is the opposite way. I also calculated the number of negative shocks 

and limit-downs (i.e. the loss of the day has reach to a daily limit of 10% in value). 

There are 2392 negative shocks (790 are limit-downs) in a bear market, while only 628 

negative shocks (96 limit-downs) in a bull market. The number of negative shocks and 

limit-downs are also greater, and is in fact almost 4 times of that in bear market, while 
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the number of positive shocks is less than 1.3 times. In fact, the theory seems to apply 

more in a bear market than in a bull market. Thus it is inconclusive whether shocks has 

an impact on price-volume relationship. 

Table VIII 

 

 

C. Result on Hypothesis III 

In order to test the volume effect on the sensitivity of price to volume, I calculated 

the average volumes in both markets, with the result shown in Table IX. In bear market, 

the average volume is approximately 29 billion, while in bull market, the average 

volume is 33.7 billion. Although this indicates that the volume is generally larger in a 

bull market, the difference is not so great. Therefore, high-volume return premium may 

be a reason for a stronger price-volume relationship in bull market. A larger volume in 

the bull market may cause the stocks outperform the one in the bull market. However, 

since the difference is not so great, it is still inconclusive whether the slightly higher 

volume in bull market in this case is strong enough to affect the price sensitivity to 

volume.  

Table IX 

 

 

D. Result on Hypothesis IV 
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 The last hypothesis to test is the impact of the number of investors in both markets. 

Figure V6 shows the number of new A-Share Accounts in Chinese stock market from 

2003 - 2015. Several important information are shown on the graph. First, this graph 

has a very similar pattern to the stock market price pattern (Figure VI7). When in a bull 

market, the number of new A-share accounts increase significantly. In a bear market, 

there are clearly fewer new accounts. Second, the number of new individual accounts is 

far more than the number of new institutional accounts. In fact, statistics shows that in 

China, unlike other countries like US, 85% of the investors are individual investors. 

The trading activities are mainly made by these individuals. De Long, Shleifer and 

Summers (1990) believe that the individual investors are the typical traders who did not 

trade based on financial knowledge, and thus bring abnormal reactions to the market. 

They imitate other successful investors’ investments or they rely on “pseudosignals”. 

Day and Huang (1990) indicate that majority of the investors buy into a rising market, 

and sell out of a falling market. Given that China has such an enormous number of 

individual investors who lack of financial knowledge in the bull market, their trading 

activity may involve a lot of irrational deals. The market behaves more differently than 

it theoretically should do, and thus causes the price to have stronger sensitivity to 

volume. 

Figure V 

                                                
6 Figure from Qian’s paper (Reference [9]) 
7 Figure from finance.sina.com.cn 
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Figure VI 

 

 

IV. Conclusion 

Recent experience shows that in the Shanghai market, price is more sensitive to 

volume in a bull market than in a bear market. The relationship between price and 

volume is about twice stronger in a bull market. High-volume return premium may 

account for the stronger sensitivity of price to volume in bull market. It may also 

because a large number of individual investors behave irrationally in the market. In 

addition, it is not certain whether positive shocks and larger stock visibility also have a 

bigger impact on the price-volume relationship in a bull market.  

This paper needs a stronger reason and explanation on why price is more sensitive 

to volume in bull market. Currently there is still a gap between the statistical result and 

the broader reasons behind the result. In other words, a detailed explanation or 
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calculation is necessary. The result of this paper also needs to be tested on an even more 

sophisticated model to avoid more noises and include more factors. Currently the paper 

only takes stocks in Shanghai Stock Exchange into consideration. Stocks trading in 

Shenzhen Exchange also need to be included in the sample, because these stocks are 

counted for the other half of the Chinese stock market. Finally, trading activities during 

other period of time is another sample that is necessary, in order to prove that the 

current price-volume relationship is not a market coincidence. 
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