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Abstract 

With the opening of the Sci-tech Innovation Board in 2019, China is attaching more and 
more importance to the development of high-tech industries, the phenomenon of IPO 
underpricing on the Chinese Sci-tech Innovation Board, and the research on the 
relationship between venture capital and IPO underpricing. This article discusses the 
relationship between venture capital and IPO underpricing from the following two 
aspects. In the theoretical analysis, this article explores the relationship between 
venture capital and IPO underpricing through reading literature and proposes 
corresponding research hypotheses based on this. In the empirical research, this article 
selects 137 listed companies listed on the Science and Technology Innovation Board 
from July 22, 2019 to July 22, 2020 as the sample, and uses the proportion of venture 
capital holdings to measure the degree of venture capital participating companies to find 
the influence of venture capital on IPO underpricing. This article finds that the greater 
the proportion of venture capital shareholdings, the lower the IPO underpricing rate. 
Based on this result, this article summarizes four reasons to promote the sound and 
long-term development of the venture capital market and the Science and Technology 
Innovation Board market. 
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1. Introduction 

With the progress of time and economic development, more and more companies are prone to 
carry out Initial Public Offerings (IPO) in the securities market to expand capital and seek more 
market shares. However, the problem with the closing price of a stock on the first day of trading 
is that it is often far above the issue price——IPO underpricing. In order to explore the causes 
of this anomaly, many scholars (Ibbotson, Muscarella, Franzke, etc.) have conducted various 
degrees of theoretical and practical research. 

There are many factors affecting IPO underpricing, among which the influence of venture 
capital participation on IPO underpricing has attached much importance. Value-added services 
such as financing and supervision brought about by venture capital will fortify the intrinsic 
value of the companies which are invested, and the investment behavior of venture capital will 
convey positive signals to potential investors in the circulation market, prompting potential 
investors to rush to purchase the corresponding new shares, which will increase the 
transaction price of the corresponding new shares (Clement,2003) [1]. 

In November 2018, President Xi Jinping proposed to set up the Science and Technology 
Innovation Board and pilot a registration system at the first China International Import Expo 
on the Shanghai Stock Exchange, focusing on supporting new-generation information 
technology, high-end equipment, and other high-tech industries and strategic emerging 
industries. As the Sci-tech Innovation Board market has lower requirements for various 
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indicators than other market sectors, many small and medium-sized enterprises are more 
willing to list on the Sci-tech Innovation Board. These companies have IPO underpricing on the 
first day of the public offering and even increase instead of falling (Gao, 2020)[2]. 

So what changes will venture capital bring to the IPO underpricing in the emerging market of 
the Science and Technology Innovation Board? This article fills in the gaps in relevant literature 
by studying the influence of venture capital's shareholding ratio of companies listed on the 
Science and Technology Innovation Board on IPO underpricing. From a practical perspective, 
this article not only encourages venture capital institutions to provide inspection and 
supervision of companies to be listed but also helps investors correctly understand the Science 
and Technology Innovation Board and make rational investments. 

2. Literature Review 

Given the phenomenon of IPO underpricing, research mainly focuses on whether there is 
underpricing and the factors that affect IPO underpricing. Ibbotson (1975) publishes earlier 
research on IPO underpricing and finds that the closing price on the first day of stocks is 
significantly higher than the issue price of new stocks, and there is an underpricing 
phenomenon[3]. Researchers believe that the impact of venture capital on IPO underpricing 
has three views.  

First, the participation of venture capital reduces the level of IPO underpricing. At the end of 
the 20th century, Muscarella and Peavy (1990) find that the IPO underpricing rate of companies 
with venture capital involvement is lower than that of companies that are involved in venture 
capital through empirical research, and the establishment period of venture investors and the 
number of companies invested by venture capital are inversely related to the IPO underpricing 
rate of the invested company[4]. The research of Lin and Smith (1998) explains that the way 
venture capital firms operate and make profits dictate that they need to select their portfolio 
companies carefully and that only by continuously bringing companies to market can they earn 
sufficient returns on their investments and build up a better reputation in the market. 
Consequently, they tend to carefully screen their portfolio projects and set reasonable prices 
for their stock offerings[5]. Clement (2003) finds that younger firms with venture capital 
participation in Singapore have lower IPO underpricing[1]. Second, venture capital increases 
the level of IPO underpricing. Amit and Glosten (1990) study related stock data and find that 
the first-day IPO underpricing rate of companies without venture capital intervention is lower 
than that of companies that are involved in venture capital[6]. The research sample of Franzke 
(2004) is German companies listed on the Neuer stock market and manifest that venture capital 
exacerbates the phenomenon of IPO underpricing. Although the financing amount of non-risk-
backed companies is lower than that of venture capital-backed companies, their company value 
is generally low. Therefore, in order to let the invested company attract external investors and 
successfully go public, venture capital often lowers the issue price to obtain profits and 
smoothly divest[7]. Nahata (2008) verify that investors prefer to buy shares in IPO companies 
with high-quality venture capital participation, which they perceive these enterprises have 
higher investment prospects after the screening, monitoring, and certification of venture 
capital. Therefore, overly optimistic estimates of the value of stocks cause high investor 
sentiment, leading to a higher IPO underpricing rate. Third, the influence of venture capital on 
the level of IPO underpricing is not obvious[8]. Manigart and Baeyens (2002) in an empirical 
study find that the involvement of venture capital has no significant influence on the first-day 
IPO underpricing rate of companies that are listed[9]. Elston and Yang (2010) research the 
background of the German securities market and discover that no matter venture capital 
participates or not and how much the proportion of venture capital shares is, there will be no 
significant impact on IPO underpricing[10].  
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However, due to various factors, there is still no unified conclusion about the relationship 
between IPO underpricing and venture capital. Among the many exit channels of venture 
capital, exit through IPO is the most important one. In order to accelerate the circulation of 
funds, venture capital institutions tend to quickly reduce their holdings at the right time so that 
a new round of investment can begin. Reduced holdings of venture capital institutions will lead 
to an increase in the number of outstanding shares, and the number of tradable stocks on the 
market will be an oversupply so that the stock price at the equilibrium point will show a 
downward trend. Since investors can already expect that the reduction of venture capital will 
cause the stock price to fall, these people will lower their expectations and decline evaluation 
of the stock price, which will reduce the IPO underpricing rate. From this point of view, the 
shareholding ratio of venture capital is the main criterion for evaluating the extent of their 
reduction. The greater the shareholding ratio of venture capital institutions, the more equity 
will be circulated in the market in the future, and the stock price will fall (wang, 2011)[11]. 

Therefore, this article proposes the hypothesis based on the above point of view: the higher 
proportion of venture capital’s shareholding, the lower the IPO underpricing rate of venture 
capital holding companies on the Sci-tech Innovation Board. 

3. Methodology 

3.1. Data 

The daily opening price and closing price for the issuance of listed companies on the Science 
and Technology Innovation Board are found on the Great Wisdom stock software, and other 
relevant data sources are found on the Oriental Finance Network and Choice Financial Terminal, 
which have been verified by the company’s prospectus and listing announcement. Because of 
listing and trading the first batch of companies that have passed the audit on the Science and 
Technology Innovation Board on July 22, 2019, the sample picked in this article is 137 
(excluding three companies which have no relevant data can be found) listed companies listed 
on the Science and Technology Innovation Board from July 22, 2019 to July 22, 2020. The article 
uses Excel to simply process the raw data like average and sum, and uses EViews 10 to analyze 
the processed data. 

Table 1. Definition of variables. 
Variable type Variable symbol Variables Definition 

Dependent 
variable 

UP30/90 IPO underpricing rate 
(average closing price within 30/90 days of listing-issue 

price)/issue price 

Independent 
variable 

VCSR 
Venture capital 

shareholding ratio 

The proportion of shares held by venture capital 
shareholders among the top ten shareholders of the 

company at the time of IPO, combined when they own 
multiple venture capital 

Control 
variable 

TR Turnover rate Turnover rate on the listing date 

LOTT Lottery 
The ratio of the number of shares issued and the number of 

shares purchased 

PE Price-earnings ratio 
The ratio of the issue price divided by earnings per share in 

a year before listing 

PB Price-to-book ratio 
The ratio of stock price per share divided by net assets per 

share on the first day of listing 

IP Issue price Price at which the stock is publicly issued 

SI Sentiment indicator The opening price of the first day-issue price 

 

3.2. Model 

With reference to the existing literature, an econometric model with the IPO underpricing rate 
as the dependent variable and with venture capital shareholding ratio as the independent 
variable is established. And based on the above hypotheses, the following model is built to 
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verify the impact of venture capital shareholding ratio on IPO underpricing and evidence comes 
from the Chinese Sci-tech Innovation Board. 

𝑈𝑃 = 𝛼 + 𝛽0𝑉𝐶𝑆𝑅 + ∑ 𝛽𝑖  𝐶𝑂𝑁𝑇𝑅𝑂𝐿𝑖
𝑖 + 𝜀𝑖                                          (1) 

4. Empirical Analysis and Discussion 

4.1. Descriptive Statistics 

 

Table 2. Descriptive analysis of variables. 
 UP30 UP90 VCSR TR LOTT PE PB IP SI 

Mean 1.53967 1.38693 0.31814 0.73962 0.04820 0.666814 0.65524 3.24515 3.385544 
Median 1.33575 1.12834 0.28068 0.7407 0.0447 0.4467 0.17679 3.22763 3.326833 

Maximum 8.02302 7.91222 0.94048 0.8619 0.2254 17.3749 52.2498 5.60256 5.511774 
Minimum -0.0892 -0.0598 0 0.5308 0.0323 0 0.02976 1.35840 -0.3285 
Std. Dev. 1.25115 1.15023 0.23611 0.05726 0.02252 1.527301 4.50257 0.65155 0.965436 

The IP and SI in the table have been processed in logarithms. 

 

It can be seen from Table 2 that the average IPO underpricing rate for companies on the Sci-
tech Innovation Board within 30 days after IPO is 153.97%, the maximum is 802.30%, and the 
minimum is -8.92%. The average IPO underpricing rate for companies within 90 days after IPO 
is 138.69%, the maximum is 791.22%, and the minimum is -5.98%. This shows that as time 
goes on, the IPO underpricing rate declines, but the magnitude of the decline is not obvious. 
And the standard deviation of the two groups of IPO underpricing is very small. It is generally 
accepted that IPO underpricing is reasonable within a range of less than 20% (Xue, 2014)[12], 
which shows that on the Sci-tech Innovation Board market, the IPO underpricing rate is very 
high. From the perspective of venture capital holdings, the average is 31.81%, which is lower 
than the average 26.83% in the US market (Megginson and Weiss, 1991) [13]. The reason may 
be that the Sci-tech Innovation Board is an emerging market, and most companies are not sure 
about pricing and other IPO issues so that they need the help of venture capital. 

4.2. Analysis of Regression Results 

It can be seen from Table 3 that the turnover rate (TR) and IPO underpricing (UP30, UP90) are 
positively correlated. It explains that in the IPO stocks on the Sci-tech Innovation Board, the 
higher turnover rate means that investors are actively bargaining and chasing after the stock, 
as well as optimistic about the high-tech industry stocks on the Sci-tech Innovation Board, 
leading to high IPO underpricing. 

The lottery (LOTT) and IPO underpricing are negatively correlated within 30 days after IPO 
(UP30) and positively correlated within 90 days after IPO (UP90). The low lottery indicates that 
the Sci-tech Innovation Board stocks in the early stage are enthusiastically sought by investors, 
and investors expect that the stock may have plenty of room for growth in the future, which 
means that the price and demand for the IPO stock are relatively high, thus leading to the IPO 
underpricing rate higher. However, owing to the high risk of the Sci-tech Innovation Board and 
the unstable performance in the later stage, investors' expectations have been greatly reduced, 
resulting in a decline in the IPO underpricing rate. 

The price-earnings ratio (PE) and IPO underpricing (UP30, UP90) are positively correlated. It 
shows that the higher the PE ratio is, the more investors will believe that the stock is more 
promising and the more future appreciation will be. This is because most of the stocks issued 
on the science and technology innovation board are high-tech companies with high R&D 
investment and high investor expectations, so the higher the price-to-earnings ratio. The more 
optimistic the company is, the higher the underpricing of the IPO will be. 
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Table 3. Covariance and correlation of variables. 
 UP30 UP90 VCSR TR LOTT PE PB IP SI 

UP30 1.553956         
 1         
          

UP90 1.293947 1.313378        
 0.905737 1        
          

VCSR 0.0244 0.016233 0.055345       
 0.083201 0.060209 1       
          

TR 0.014333 0.010839 -0.0004 0.0033      
 0.20154 0.165776 -0.02944 1      
          

LOTT -0.000201 0.000933 -0.00022 -0.0002 0.000504     
 -0.007185 0.036294 -0.04223 -0.1514 1     
          

PE 0.001396 0.009185 0.013233 -0.0084 0.000661 2.31562    
 0.000736 0.005267 0.036966 -0.0963 0.019344 1    
          

PB -0.082599 -0.10394 0.017775 -0.0374 -0.000008 -0.2952 20.1252   
 -0.01477 -0.02022 0.016842 -0.1462 -0.000008 -0.0432 1   
          

IP -0.250156 -0.25937 -0.00621 -0.0052 -0.00367 -0.0638 0.12628 0.421426  
 -0.309122 -0.34863 -0.04064 -0.1394 -0.25202 -0.0646 0.04336 1  
          

SI 0.497294 0.306873 -0.00519 0.003 -0.00273 -0.0046 0.17699 0.245473 0.925264 
 0.414726 0.278375 -0.02295 0.0546 -0.12667 -0.0031 0.04102 0.393106 1 

 

The price-to-book ratio (PB) is negatively correlated with IPO underpricing (UP30, UP90). It is 
a stock investment evaluation index. In the case of constant stock prices, the larger the net 
assets per share, the lower the price-to-book ratio. This also shows that the better the 
company’s operating performance, the faster the asset appreciation, the higher the investment 
value, and the more promising the company is, leading to the higher the underpricing of the IPO. 

The issue price (IP) is negatively correlated with IPO underpricing (UP30, UP90). The issuance 
of lower-priced stocks has more room for stock prices to increase when trading in the 
secondary market and has more opportunities to be speculated by market investment. Based 
on the overinvestment theory in behavioral finance, investment speculation will lead to a high 
underpricing rate of IPOs.  

The sentiment indicator (SI) is positively correlated with IPO underpricing (UP30, UP90). 
Owing to the high-risk nature of the Sci-tech Innovation Board stocks and the unstable business 
performance of the Sci-tech Innovation Board companies, investors’ understanding of them is 
limited to the prospectus and some public information, so the information is limited. But if the 
bid is issued on the first day of listing when the opening price is much higher than the issuance 
price, it will give these investors with the limited information a positive emotional impact. 
Investors with limited information will think investors with more information are optimistic 
about the stock and follow their choice, leading to a higher IPO underpricing rate. 

 

Table 4. Regression results of UP30 and VCSR. 
 Coefficient Std. Error t-Statistic Prob. 

C(1) -0.567023 0.236276 -2.399834 0.0178 
    

R-squared 0.235081 Mean dependent var 1.539676 
Adjusted R-squared 0.235081 S.D. dependent var 1.251152 

S.E. of regression 1.094254 Akaike info criterion 3.025295 
Sum squared resid 162.8452 Schwarz criterion 3.046609 

Log likelihood -206.2327 Hannan-Quinn criter. 3.033956 
Durbin-Watson stat 1.493516    
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Table 5. Regression results of UP90 and VCSR. 
 Coefficient Std. Error t-Statistic Prob. 

C(1) -0.490468 0.227192 -2.158826 0.0326 
     

R-squared 0.163217 Mean dependent var 1.386938 
Adjusted R-squared 0.163217 S.D. dependent var 1.150233 

S.E. of regression 1.052185 Akaike info criterion 2.946888 
Sum squared resid 150.5648 Schwarz criterion 2.968202 

Log likelihood -200.8619 Hannan-Quinn criter. 2.95555 
Durbin-Watson stat 1.716411    

 

It can be seen from Table 4 and Table 5 that both can pass the T-test at the 5% significance level. 
It shows the effectiveness of the model and the selected independent variables can partially 
clear up the underpricing of IPO stocks on the Chinese Science Technology Innovation Board. 

From the regression results, it is found that the regression coefficient of the venture capital 
shareholding ratio is negative, which means that the deeper the venture capital institution’s 
participation, the lower the IPO underpricing rate. The participation of venture capital reduces 
the uncertainty of companies and the above hypothesis is verified. Besides, the longer the 
company goes public, the weaker the correlation between the venture capital shareholding 
ratio and the IPO underpricing rate.  

The following four reasons may lead to the above regression results. 

First, if venture capital allows companies to issue at an overvalued price that deviates from 
their intrinsic value, the reputation of venture capital will be severely damaged, and the benefits 
of mispricing will be far less than the value created by a good reputation. To protect reputation, 
venture capital will play a third-party attestation role like underwriters and auditors in the IPO 
pricing process. This means that the higher the proportion of venture capital’s shareholding, 
the lower the information asymmetry of the firm, the more reasonable the IPO pricing, and the 
lower the IPO underpricing. 

Second, as the proportion of institutional shareholding increases, venture capital is more likely 
to participate in the operation and management of the investee, and it can also use its 
professional experience and industry influence to help the investee acquire key technologies, 
personnel, and maintain consumer relations. Venture capital provides corresponding 
supervision throughout the entire process so that the investee will be listed at the right time 
with a low IPO underpricing rate. 

Third, because of its rich experience, stable and good capital market relations, and great market 
influence, venture capital can attract more primary market investment institutions to 
participate in the issuance of its investment objects, thereby increasing the issuance price and 
reducing IPO underpricing. 

Fourth, in the Sci-tech Innovation Board market, venture capital institutions will rush to reduce 
their holdings to start a new round of investment, and the degree of reduction is mainly judged 
by the shareholding ratio of venture capital institutions. The shareholding ratio of venture 
capital institutions has increased. The equity in the market increases and the IPO underpricing 
rate also decreases. With the company’s listing and development, investors have a certain 
understanding of the company and the effect of venture capital on IPO underpricing will 
decrease. 

5. Conclusion 

In summary, this article selects 137 company stocks listed on the Science and Technology 
Innovation Board from July 22, 2019, to July 22, 2020, as the research object, and studies the 
effect of venture capital shareholding ratio on IPO underpricing ratio. It draws the following 
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conclusions: the venture capital shareholding ratio can explain the right to speak of venture 
capital in the company which is invested in a certain sense and measures the degree of venture 
capital's participation in the invested company. Besides, the venture capital shareholding ratio 
also represents the number of shares that institutional investors will withdraw from listed 
companies after the lifting of the ban, which may adversely affect secondary market investors. 
The venture capital shareholding ratio significantly negatively affects IPO underpricing, which 
means the higher the venture capital shareholding ratio, the lower the IPO underpricing rate. 
In other words, when the venture capital shareholding ratio is large, it is more likely to involve 
in the operation and management of the entity which is invested, thereby reducing IPO 
underpricing. Moreover, the shareholding ratio is high and the shares released in the future exit 
will also be high. The adverse impact of this situation will also reduce the IPO underpricing rate. 

This article also has shortcomings, such as not many factors affecting the selection of control 
variables, etc. These shortcomings will also prompt further research. Based on the research on 
the impact of the IPO underpricing by the venture capital shareholding ratio on the Sci-tech 
Innovation Board, this article provides some useful information and references on how venture 
capital institutions can play their role in IPO, how investors choose to invest in the Sci-tech 
Innovation Board companies, and how companies to be listed choose venture capital 
institutions and IPO pricing, and facilitates the long-term development of the Sci-tech 
Innovation Board market under China's registration system. 
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