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Abstract 

 

Essays in Empirical Finance in the US and China 

Wentao Su 

This dissertation has three chapters, with concentration in financial modeling using various 

econometric techniques. The first chapter discusses the potential determinants of Chinese non-

performing loan (NPL) ratio in banking sector and its implications. By incorporating both bank 

specific factors and macro variables, it shows domestic credit growth rate, bank profitability measures 

and bank ownership play important roles in NPL ratio. Analysis on the shares proportion by different 

types of owners shows that increasing percentage of shares controlled by private institutional investors 

reduces the NPL ratio significantly. It raised a critically important question about the necessity of state 

owned enterprise (SOE) reform in China. The second chapter reviews two hypotheses for IPO 

underpricing, the general information asymmetry theory that ’underpricing’ is a consequence of 

investors needing to be compensated for uncertainty about the quality of the firm, and the more 

practical underwriter-institutional investor collusion that may explain the increasing underpricing in 

recent years. By studying underpricing in the context of the JOBS Act, a natural policy experiment that 

significantly reduces IPO disclosure requirement and yet increases the communication between 

institutional investors and issuers, I find that the JOBS Act increases the overall IPO underpricing 18 

months after it was passed in 2012 compared to the same period before, in line with the traditional 

adverse selection phenomenon, but empirical analysis shows underpricing also increases 

correspondingly with the rising proportional shares of institutional investors in post-Act period, which 

supports the collusion hypothesis. The overall conclusion shows strong side effect of JOBS Act in 

terms of increasing underpricing to issuers and as a result more lucrative underwriting business. The 

third chapter focuses on US private equity market, trying to measure the effect of fund size and other 

fund characteristics as well as macroeconomic conditions on fund performance. The result shows that 



 ix

number of historical investment decisively influences the performance of funds, and inception of fund 

at the peak of the economic expansion seems to perform worse than other economic period. Fund size 

effect is ambiguous in full sample specifications but appears to be concave with respect to return when 

we look at this relationship in segmentation. Overall, previous experience of the investment plays an 

important role in continually improving the performance of the fund.   
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Determinants of non-performing loans in China and the ownership effect 

1.  Int roduct ion 

China’s banking sector is notorious for its huge amount of non-performing loans (Lu, Thangavelu, and 

Hu (2005)) and has undergone a turbulent period when the whole banking sector was recapitalized in 

the late 1990s. As a country with ‘market socialism with Chinese characteristics’, most bank lending 

has flown to state-owned enterprises (SOEs), rather than hybrid sector banks find better equipped to 

generate profit - despite of SOEs’ ongoing accumulation of nonperforming loans around 2000. The 

scale of the non-performing loan (NPL) problem in China’s banking systems was daunting at that time. 

Some economists estimated that the total loans outstanding were as high as 40%1. Dealing with the 

explosive NPLs then was critical for financial stability. Around 2000, Chinese government set up four 

state-owned asset management corporations2(AMCs) to buy bad debts from the top four state-owned 

commercial banks3 and disposed the bad debts over 10 years. As a result, NPLs declined dramatically. 

Figure 1 shows that the NPL level and ratio decline sharply from 2003 to 2011 and have three distinct drops 

in the last decade. These drops can be attributed to three large-scale costly strips of toxic assets and 

recapitalization of state-owned commercial banks by the Chinese authorities. In contrast to European 

countries, where commercial banks face severe liquidity shortage and high NPL ratio, China’s overall NPLs 

continue to decline since breakout of the recession until 2011, when NPL starts to rise again from 428 

billion RMB in mid 2011to 540 billion RMB in early 2013 while the ratio also rises from 0.94% early 2012 

to 0.96% mid 2013. This very recent rise of both NPL and NPL ratio shows the downside trend of the 

aggregate economic growth and repercussions from multi-trillions RMB stimulus package many economists 

indicated that this would deteriorate the bank’s balance sheet condition by lending too much and too 

quickly. One of the major contributions in this research is that this research tries to explain why the NPL 

                                                      
1 Allen et al.(2012) explains it in detail. 
2 The Ministry of Finance of China has established four financial asset management companies (AMCs), one for each of the four 
commercial state-owned banks, which are Great Wall, Orient, Huarong and Cinda. 
3 Big four are Bank of China, Agriculture Bank of China, China Construction Bank and Industrial and Commercial Bank of 
China. 
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rises two years after global financial crisis breakout, and the effect of bank ownership on NPL ratios. Table 

1 describes three major events of NPL written off from the state-owned commercial banks. All the transfers 

occur one or two years before the ‘Big four’ go to public4 

Figure 1 China’s bank NPL and NPL ratio trend 

 
Source: wind info. 

 
Table 1 Three major strips of toxic assets arranged by the authority 

Year Event 

2004 Bank of China, China Construction Bank and others transfer $65 billion NPLs to AMCs. 

2005 Industrial and Commercial Bank of China transfers $100 billion NPLs to four AMCs. 

2006 Agriculture Bank of China transfers $110 billion NPLs to Ministry of Finance 

Source: AMCs’ websites 

 

     Figure 2 shows that China’s NPL ratio is now even lower than some developed countries 

such as US and Japan. This figure also shows that the NPL ratio is heavily influenced by the 

business cycle. The US ratio stays quite flat until 2007 and rises quickly from 0.8% to 5.4% in 

2009 before declining a little when Federal Reserve starts its quantitative easing (QE) program, 

buying bad assets from commercial banks and other institutions. Argentina’s ratio rises sharply 

                                                      
4 For detailed description about the sale of NPL assets to AMCs, see Paul and Kevin (2010) 
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in 2001 during its economic depression and one year later the government defaults on the larger 

part of the public debt. The same situation happens in Greece after 2010, when sovereign debt  

Source: International Monetary Fund, Global Financial Stability Report. 

 

crisis fully explodes, depleting Greek banks’ liquidity and piling up the NPLs. Examples of 

these countries show that the NPL not only reflects the quality of banking asset and healthiness 

of financial market, but also is a good indicator of overall economic performance. One should 

read this figure with some caveat as this term (NPL) has many different implications. Non-

performing loan under Basel II is any loan that is past due for more than 90 days, but subject to 

national variation5. 

     Since the China’s banking reforms began in 1978 and accelerated especially in the last decade, 

China’s banking system has evolved with increasing diversity of different ownership. State-owned 

banks inherited most of the asset from the People’s bank of China (PBOC), the central bank, after they 

spun off between 1979 and 1984. The four state-owned banks were originally designated for four 

                                                      
5 China encourages banks to use the supervisory five-category loan classification system according to their inherent risk 

Figure 2 NPL ratios of major countries 
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separate business areas as policy banks but gradually were permitted to engage in businesses that were 

profit driven. In order to encourage competition, 13 joint-equity banks were established with significant 

shares held by private institutional investors, though largest shareholders of them are usually state-

owned enterprises. These banks with broader market vision and advanced management skill are able to 

capture the profitable part of the market and achieve high growth rate. As of April 2013, state-owned 

banks have accounted for 42.9% of the total asset in banking sector while joint-equity banks 18.5%, 

down from 52.5% and up from 15.5% in 2005 respectively. City commercial banks (CCBs) also 

experienced explosive growth, composed of 9.4% of total banking asset, and a 50% growth in eight 

years.

     For a detailed description of China’s banking reform, see Jiang, Yao and Zhang (2009), Berger, 

Hasan, and Zhou (2009), Chang, Jia, and Wang (2010). The diversity and complexity of the China’s 

banking sector make each type of banks also behave differently in terms of asset quality. Figure 3 

shows that at the beginning of 2003, state owned banks have much higher NPL ratio than other types 

of banks and foreign owned banks have lowest ratio. Since then, the ratio of state owned banks has 

converged to others from 20% to around 1.11%, almost twice ratio in joint-equity banks but still at a 

healthy level by the international standard below 10%. This original gap and following convergence 

are consistent with the hypothesis Jia (2009) mentions that accountability to shareholders and 

depositors gives joint-equity banks more incentive than state-owned banks to engage in prudent 

lending, and the reform of the banking system has improved the incentive for state-owned banks to 

behave more discretely in their lending (At the same time, three policy banks previously mentioned 

have gradually taken over the role of policy loans from ‘big four’, reducing the burden to some 

extent). Another interesting trend is foreign banks’ NPL ratio basically remains the same since they 

enter the China market but experiences some rise after 2008. Most of foreign banks at that time 

focused on currency transaction and international trade business and inevitably suffered from the 

weakness of Chinese export and huge currency volatility. The share of foreign banks in total asset 

during the crisis also declines from 2.38% in 2007 to 1.82% in late 2012. 
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Figure 3 NPL ratios per type of bank 

Source: wind info. 
 

      Other important ratios include return on asset (ROA) and return on equity (ROE), which measure 

the profitability of financial institutions. Since banks usually carry a large amount of liability like 

deposits and debt, the scake of two measures are expected to be different, as figure 4 indicates. Joint 

equity commercial banks are among the highest for both ROA and ROE, and perform particularly well 

at ROA with only a small drop in 2008, showing that introducing strategic partners from worldwide to 

domestic banks since 2004 is a success in terms of profitability. Other ROA and ROE of banks have 

been rising at the about same pace. For ROE, different banks converge to the same level around 16% 

except foreign banks, which achieve merely 6% in 2012. Again the foreign banks’ performance lags 

behind. Besides the global economic slump, it is also driven by the monopoly of the domestic banks in 

government-related business, the heated competition from attracting deposits and loans as well as still 

high barrier to entry and expansion in China. With further liberalization in financial sector, the foreign 



 

6 

 

banks are expected to catch up as they have advanced management and experience in services. It’s also 

worth noting that with respect to profitability, most domestic banks are not heavily affected by recent 

global recession, if any at all. The explanation varies among economists, but consensus is that Chinese 

financial institution is largely insulated from developed economies and financially depressed. This 

kind of underdevelopment and disconnection in financial market helps China defend the systemic risk 

from developed countries. In addition, large scale of post-stimulus money from local government in 

China is still being invested. It was revealed in 2011 that as much as 20% of the loans under the 

program may be written off6. According to ‘NPL market investigation report 2013’ conducted by 

China Orient Asset Management Corporation, one of the AMCs, 2015 would see a high growth rate of 

NPLs. 

Figure 4 ROE and ROA per type of bank 

 
Source: wind info. 

Section 2 reviews literature on China’s banking sector and cross countries’ studies on NPL ratio. 

Section 3 underlies four hypotheses on the determinants of NPL ratio. Following section discusses 

data set and GMM estimation method as well as main empirical results. Section 5 makes further 

analysis of loan portfolio effect on NPL. Section 6 discusses one big impediment to the further 

                                                      
6 Schoen, John W. ’China may be next victim of a debt crisis.’ MSNBC, 1 July 2011 
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banking reform in China and its relationship with SOEs. Section 7 does several tests and the final 

section concludes. 
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2.  Li tera ture  Review 

Previous literature on NPLs and bank profitability in China mainly focuses on the ownership of 

Chinese banks and companies. Jia (2009) investigates the relationship between ownership and 

prudential behavior of banks using excess reserves ratio, loan/asset ratio and deposit/loan ratio as 

dependent variables in the regression. He uses a bank dummy to capture the difference between the 

state-owned and other banks. He also includes bank fund source measure (short- and longterm 

deposits), bank assets and GDP growth, showing that joint-equity banks tend to have higher excess 

reserves, higher deposit/loan ratios, and lower loan/asset ratios, which shows lending by state-owned 

banks has been less prudent than that by joint-equity banks. Ferri (2009) uses a field survey on 20 city 

commercial banks from three provinces at different levels of economic development and shows better 

performance at those in the East where the financial market is more open and worse performance at 

those controlled by state-owned enterprises. One contribution is Ferri uses the share of CCB board 

directors appointed by SOEs to capture the ownership effect on NPL and finds the coefficient is 

positive. Berger, Hasan, and Zhou (2009) make four categories about ownership, majority state-owned, 

majority private domestic, majority foreign and no majority ownership, and finds minority foreign 

owners in both private and public bank may increase Chinese bank efficiency. Lin and Zhang (2009) 

conduct a joint analysis of the static, selection, and dynamic effects of domestic private, foreign and 

state ownership and find ’Big Four’ state-owned banks are less profitable and less efficient, and have 

worse asset quality than other types of banks. Xu (2011) focuses on the impact of foreign bank entry 

on domestic banking performance and constructs a spatially disaggregated measure of foreign bank 

presence called foreign exposure index, showing that foreign bank entry is contributing to a more 

competitive and efficient banking industry in China. 

     Other papers on China’s banking sector focus on firm level conditions and political motivation. Lu, 

Thangavelu, and Hu (2005) use a panel data of China’s public listing companies to explore the 

relationship between banks’ lending behavior and NPLs, concluding that state-owned enterprises 

(SOEs) get more loans with higher default risk and there is a systemic lending bias in favor of SOEs. 
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However, they use borrowing ratio of the firm as dependent variable instead of NPLs and argue a 

higher ratio may lead to default. Shih (2004) discusses the politicization of the NPL problem and 

policies designed to slow the generation of NPLs and find that political consideration plays a large role 

in shaping financial policies in China. Li, Rozelle, and Zhou (2007) use unique survey data to examine 

the bank performance from incentive contracts perspective. They analyze the effect of bank manager’s 

incentive intensity and their personal factors such as education level, business experience on deposit 

growth and proportion of performing loans, showing that incentive contracts are important in 

improving bank performance through attracting deposits and reducing NPLs. Suzuki, Miah, and Yuan 

(2008) argue the failure to create sufficient economic rents is the chief reason underlying the current 

dismal performance of banks. 

     There are several studies of NPL that focus on countries other than China. Louzis, Vouldis, and 

Metaxas (2012) examine the determinants of NPLs in the Greek banking sector, separately for each 

loan category (consumer loans, business loans and mortgages) and show that NPLs can be explained 

by macroeconomic variables (GDP growth, the unemployment rate and the lending rates) and 

management quality (debt, size, leverage ratio, etc.). Barseghyan (2010) develops a general 

equilibrium model in which the government provides deposit insurance to the financial sector, 

arguing that the existence of non-performing loans, combined with a delay in the bailout leads to a 

persistent decline in economic activity between 0.19% and 0.51% per year in Japan. Rajan and Dhal 

(2003) explore an empirical approach to analyze commercial banks’ NPLs in Indian context. They 

find terms of credit variables have significant effect on the banks’ NPLs in the presence of bank size 

induced risk preferences and macroeconomic shocks. Also in the Indian case, Ghosh (2005) examine 

the association between corporate leverage and banks’ NPLs and find positive relation. De Lis, Pages, 

and Saurina (2000) analyze the growth of bank credit and its prudential implications in Spain and 

show that there is a significant and positive impact of credit growth on problem loans but with a lag 

of around three years. They conclude that bank managers tend to make an overly expansionary credit 

policy under the market pressure for higher profits that will increase borrower’s debt levels 

excessively and that will result in an increase in problem loans. Cornett, Guo, Khaksari, and 
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Tehranian (2010) examine changing performance differences between state-owned and private-owned 

banks around the Asian financial crisis and find that state-owned banks operated less profitably, held 

less core capital, and had greater credit risk than private-owned ones. Nkusu (2011) investigates the 

macroeconomic determinants of NPL in panel regressions from 1998 to 2009 for a sample of 26 

advanced economies. He includes changes in the house price and equity price index as explanatory 

variables on top of macro- and bank specific variables and confirms that adverse macroeconomic 

developments are associated with rising NPL. 

This research specifically studies the Chinese NPLs using both China’s banking sector and 

aggregate economic data and has several contributions. First, the sample set dates from 2001 to 2012, 

covering a full period of Chinese business cycle of economic expansion from 2001-

2007 and contraction from 2007 to 2012 till very recently starting to pick up. This would be a good 

illustration for how the Chinese banks respond to the business cycle and the controversial role that 

multi-trillions RMB stimulus package play in shaping the asset quality. Second, during the same 

period, many commercial banks, either state-owned or joint-equity, have introduced strategic 

partners from outside the country and the ownership underwent large scale of restruction (Lin and 

Zhang (2009)) and all the Big Four successfully went to public in Shanghai or Hong Kong stock 

market. Therefore it is of great significance to look at the change of ownership effect on banking 

asset quality and profitability. In this research I use more precise variables compared to previous 

literature to capture this effect. Third, I try to answer the question why there is still existing gap 

between state-owned banks and joint-equity ones in terms of their attitude towards infrastructure 

projects, offering another explanation to the ownership effect from a unique angle. Knowing this 

not only matters with individual bank’s survival among the increasing competitive financial 

market, but is critical to whether China should continue its banking reform, and more broadly 

economic reform. 

3. Econometric model 
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Previous literature indicates that there are both macro factors and bank specific factors that influence 

NPL ratios. 

NPLt = atLt 

a = f(a t -1, Macrot -1, BM t -1, BBt, Dummyt) 

Lt represents total loans on the balance sheet. at is NPL ratio, which is a function of one lag dependent 

variable at_1 to see its persistence. The equation also includes previous period macroeconomic factors 

Macrot_1, bank management skills BMt_1, current period bank balance sheet BBt and dummy variables 

that may affect a. Literature (García-Herrero, Gavilá, and Santabárbara (2009), Nkusu (2011)) have 

shown that NPL ratio is highly persistent. Among five-category loan classification, substandard, 

doubtful and loss form NPL and banks usually write off those loss loans using loan loss provision and 

put great effort monitoring the substandard and doubtful loan, which still stay on the balance sheet.7 I 

will explain the rest of explanatory variables with corresponding hypotheses. 

(1) ’Macroeconomics hypothesis’: A rapid growing economy will reduce the NPL ratio. 

A booming economy will likely improve business condition that the existing debtors such as 

consumers and firms have enough capacity to repay the interest and principal from their income, thus 

lower the NPL and NPL ratio. On the other hand, the value of the collateral increases during the 

expansion period and firms can borrow more loans to finance project with higher net present value, 

further increase the revenue income and reduce the auditing cost (Bernanke and Gertler (1989)). For 

bank itself, a heated economy means plenty good investment opportunities and larger amount of total 

loan on its balance sheet which will increase the denominator, thus reduce the NPL ratio. Jia (2007) 

includes GDP growth, credit quota as macro variables. Louzis, Vouldis, Metaxas (2012) include GDP 

growth and unemployment rate. GDP is the most important indicator of the overall performance of 

economy covered by many literatures before. So is the unemployment rate, which however is 

questionable in terms of the data reliability published by the Chinese authority. Instead, I pick 

domestic credit to measure the overall credit market that is available to commercial banks and other 

                                                      
7 The movement of loans through the various classifications is called migration rate, accounting for changes in composition of 
loan portfolio. 
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financial institutions. Evidence suggests that rapid expansion of lending by banks often worsens bank’s 

asset quality (Ghosh, 2006). I use one lagged variables of GDP and domestic credit growth rate among 

others since NPL ratio is a lagged indicator of credit market. The following is the econometric 

regression. 

NPLratioit = a +  β1* NPLratioit_1 +β2 * GDPt_1 +β3 * domestic creditt_1 + εit 

 

(2) ’Management skill hypothesis’: A good management skill will reduce NPL ratio. 

An experienced bank manager with a good team can effectively control the credit risk by lending 

the loan to potentially most profitable business. Management is measured in different ways. Louzis, 

Vouldis, and Metaxas (2012) use past performance and cost efficiency as proxy for the quality of 

management. The educational level is a good measure of how the bank employees perform. In this 

paper, I collect employee’s diploma information. A higher percentage of people who receive a master 

or Ph.D. degree indicate strong research and problem solving ability to handle credit issue challenges. 

From incentive contract point of view, a higher payroll and bonus will make employees work harder 

and chase higher net profit with more prudential selection of loan applications (Li, Rozelle, and Zhou 

(2007)). Besides personal factors that can show management skill, profitability is also a good 

representative and is negatively associated with NPL ratio in the future. I include the cost income ratio 

calculated as operating costs divided by operating income to measure bank efficiency. The last variable 

in this hypothesis is loan deposit ratio, which measures prudential behavior as well as potential 

liquidity risk (Ariff and Can (2008)) as the higher this ratio is, the less deposit available to hedge the 

bank run.8 The regression to test this hypothesis is 

NPLratioit = a +  β1* NPLratioit_1 +β2 * GDPt_1 +β3 * Employee Edut_1 +β4 * Payt_1 +β5 * CIt_1  

+β6 * LD ratiot_1 +εit 

 

      (3) ‘Diversification hypothesis’: Bank size, non-interest income (NII) proportion and 

population of employees are negatively related to NPL ratio. Ratio of loans to Top 1 or 10 clients is 

supposed to be negative with NPL ratio. 

                                                      
8 China regulatory banking commission rules the upper limit of loan deposit ratio as 75%. 
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Diversification is a very important tool to spread the credit risk. For very small city commercial 

banks, there are limited business customers so that if one firm defaults on its debt, the bank suffers a 

heavy shock. Humphrey (1990) studies the economies of scale in banking sector. He finds that scale 

economies exist but limited to the relatively smaller banks. Neither constant costs nor some scale 

diseconomies seem to apply to larger institutions. The larger the bank is, the more monopoly power it 

has to enjoy the ‘quiet life’ (Fu and Heffernan (2009)). Interest income traditionally is unstable due to 

the interest rate changes, which is highly regulated by the Chinese authority. In contrast, non-interest 

income consists of commission, account service charges, varieties of fees and etc. and is relatively 

stable and can provide enduring liquidity in the event of increased default rates.9 In addition, a higher 

NII indicates the bank obtains advanced managerial and financial techniques to diversify its sources 

of revenue, showing its management ability. The third variable is population of employee in a bank, 

whose role is similar to the bank size. Ratio of ten largest borrower’s loan over equity indicates how 

well the bank’s portfolio spread the risk. 

NPLratioit = a +  β1* NPLratioit_1 +β2 * GDPt_1 +β3 * Bank size t_1 +β3 * Employeet_1 +εit 

 (4) ‘Ownership hypothesis’: State-own banks have higher NPL ratio than other types of banks 

and going to public helps reduce the ratio. 

This is the main hypothesis this paper tests. Lu, Thangavelu and Hu (2005) show that state-

owned companies are more likely to receive loans and the quality of the loan is worse than those held 

by private sector. Jia (2007) shows that lending by state-owned banks has been less prudent than 

lending by joint-equity banks, but he uses loan/asset ratio, deposit/loan ratio as dependent 

variables. One potential problem is that a higher loan/asset ratio, for example, does not mean the 

banks become less prudent if there are good opportunities for banks to invest simply because state-

owned banks have advantage in finding good projects. Similarly, a higher deposit/asset ratio may 

indicate the banks do not know how to invest the deposit instead of being prudential. By using NPL 

ratios directly, I can get a clear picture of banks’ ability to handle credit risk. Berger, Hasan, and 

Zhou (2009) use several dummies to represent state-owned banks with and without foreign 

                                                      
9 The definition of non-interest income is from Investopedia. 
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minority, private banks with and without foreign minority to further explore the effect of any 

foreign shareholding on the bank efficiency over 1994 and 2003. They suggest that the ‘Big Four’ 

are the least efficient and minority foreign ownership is associated with significantly improved 

efficiency. Similar to previous dummy method, García-Herrero, Gavilá, and Santabárbara (2009) 

also find significant and negative impact of transfers of NPLs to AMCs on the ratio and the stock 

of NPLs, showing that state-owned banks’ declining NPLs is partly explained by the 

recapitalization from the central government. So I also use the recapitalization dummy to control 

for the government bailout effect. But none of the previous paper on Chinese banking sector uses 

the specific shareholder information to study the ownership effect10. In this paper, I collect the top 

5 largest shareholders for each bank over the period and calculate the percentage of shares owned 

by Ministry of Finance (MOF), state-owned enterprise (SOE), private sectors and foreign investors. 

I also calculate the degree of control concentration using the concentration index developed by 

Smith (2011). The equation follows: 

C = L + � s��
	

�
�
 

where C is the concentration of ownership index and L is the largest proportionate control owner in 

percentage terms. S is the percentage ownership of ith largest owner in the entity. Smith (2011) 

believes that highly concentrated ownership carries risks of shareholder inequality, excess leverage, 

and other private benefits, and the broad degree of ownership dispersion would lower these risks. 

Prowse (1992) shows that ownership concentration in independent Japanese firms is positively related 

to the returns from exerting greater control over management but is unrelated with the accounting 

profit rate. Thus I want to test the effect of concentration risk on the prudential behavior of Chinese 

commercial bank. 

NPLratioit = a +  β1* NPLratioit_1 +β2 * GDPt_1 +β3 * ownershipm,t_1% + dummy_recapt_1 + εit 

 

where m refers to MOF, SOE, private investors and foreign investors. 

                                                      
10 Lu, Thangavelu, and Hu (2005) use state ownership ratio of Chinese public listing companies to study the relationship 

between banks’ lending behavior and NPLs. They show that banks lend biasedly to companies with larger state ownership. But 
they didn’t calculate the private ownership. 
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4. Empirical analyses  

4.1 The data set 

Dataset on 16 major commercial banks in China is constructed specifically for this research based on 

annual reports from 2001 to 2012 and most of the balance sheet data has been cross-checked with 

Almanac of China’s Finance and Banking. The total asset of the sample banks accounts for 62.8% of 

total asset in China’s banking sector. It covers all the 4 state-owned banks and 12 joint-equity 

commercial banks (84.6% of total asset). The sample set is an unbalanced panel due to the limitation 

of the data. Most literature on China’s bank performance (Fu and Heffernan (2009), Chang, Jia, and 

Wang (2010), Lin and Zhang (2009), García-Herrero, Gavilá, and Santabárbara (2009)) heavily 

depend on two data sources: Almanac of China’s Finance and Banking published by China’s central 

bank, and Bankscope published by Bureau van Dijk. Since my sample data involves information of 

shareholders and loan portfolio that neither of the datasets above covers, I have collected relevant 

data based on about 200 annual reports in order to find new angle of China’s banking reform. Macro 

data such as GDP, domestic credit are from IFS. All the original variables are stationary by panel unit 

root test11. Table 2 presents summary of descriptive statistics of joint-equity banks and state-owned 

banks. State-owned banks have larger total assets, number of employees and non-interest income 

proportion than joint-equity banks (significant at 1% level) while the ROEs are similar for the two. 

The NPL ratios for joint-equity banks are decisively lower. More interesting observations are the 

shareholder information. State-owned banks are predominately controlled by the central government 

of China and less so by private investors than joint-equity banks in which state owned enterprises 

hold much of the shares. For the t-test of difference in means, most of the bank performance variables 

for two different types of banks are significant at 1% level. Percentage of shares owned by MOF is 

also strongly significant in difference. However, there is no significance for SOE and private 

                                                      
11 I take first difference on total asset to make it stationary. 
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investors’ shareholding, indicating SOEs have almost equally powerful influence on both types of 

banks and private investors’ influence is pretty weak overall in China. 

Table 2 Summary of descriptive statistics 
Variable Obs Mean Std.Dev. Min   Max Obs Mean Std.Dev. Min Max t-Test of 

Difference 

in Means 
  Panel A: 12 Joint-equity banka  Panel B: 4 State-owned bankh 

NPL ratio 105 0.021 0.025 0.000 0.114 36 0.088 0.112 0.009 0.344 5.80*** 

Total asset 106 13.2 1.4 9.3 15.5 36 15.9 0.5 14.9 16.7 11.29*** 

No. Employeeb 92 21925 21134 496 96259 27 274287 177203 2297 489425 13,47*** 

Payrollc 92 7.1 1.5 3.5 9.5 29 9.7 1.4 5.2 11.1 8.37*** 

NII proportiond 105 0.100 0.054 0.003 0.221 36 0.173 0.065 0.056 0.3158 6.60*** 

ROE 104 0.171 0.072 0.009 0.426 31 0.163 0.067 0.012 0.233 0.56 

Private%e 106 0.189 0.156 0.000 0.624 36 0.156 0.137 0.000 0.373 1.16 

SOE%f 106 0.322 0.229 0.000 1.000 22 0.017 0.022 0.000 0.089 0.23 

MOF%g 106 0.070 0.158 0.000 0.709 36 0.809 0.161 0.570 1.000 24.16*** 
Source: ACFB and annual reports from each commercial bank 

   *, ** and *** denote significance at 10 percent, 5 percent and 1 percent, respectively 

a include the Bank of Communications, China CITIC Bank, China Everbright Bank, Hua Xia Bank, China Minsheng Bank, 

Guangdong Development Bank, Shenzhen Development Bank, China Merchants Bank, Shanghia Pudong Development 

Bank, Industrial Bank, Zheshang Bank and Bohai Bank. 

b is number of employees in each bank. 

c Defined as Chinese currency yuan per capita. 

d is non-interest income. 

e percentage of shares held by private investors in top 5. 

f percentage of shares held by state owned enterprise in top 5. 

g percentage of shares held by Ministry of Finance(MOF) or China Central Huijin, an investment company owned by MOF in 

top 5. 

h include the Big Four, see note 2. 

 

4.2 The GMM technique 

The Arellano and Bond (1991) and Arellano-Bover (1995)/Blundell and Bond (1998) dynamic 

panel estimators are designed for situations such as small T, large N panels, which fits my 

sample. Also NPL is highly persistent (Louzis, Vouldis, Metaxas, 2012), which means the 

dependent variable is dynamic depending on its past realizations and independent variables are 

not strictly exogenous with highly endogeneity. All of these characteristics indicate that using 

GMM is a good choice. My basic panel regression is shown as below. 

NPLratioit = αNPLratioit-1 + βXit + η + εit, |α| < 1, i = 1, ... , N, t = 1, ... , T, 

Where Xit vector is the determinants of NPL ratio, ηi is the unobserved bank specific effect and εit is 

the error term. The original work by Arellano and Bond (1991) is based on the first difference 

transformation of the panel regression in the following. 

Δyit = αΔyi,t-1 + βΔxit + Δεit 
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where Δ is the first difference operator. The lagged dependent variable Δyit is supposed to be 

correlated with the error term, imposing a bias in the estimation of the model. In this paper, 

formation of non-performing loan is complicated in China. There are not only bank specific 

factors contributing to NPL, but firm factors also playing an important role such as the 

entrepreneurial ability of the CEO or even the personal connection with the managing director of 

loan department, which is crucial for firms to get loans from banks in China. In order to solve the 

endogeneity issue, Arellano and Bond (1991) argue yit-2, which is not expected to be correlated with 

Δεit for t=3, ... , T, can be used as an instrument in the estimation of the differential equation above. 

This suggests that lags of order two, and more, of the dependent variable satisfy the following moment 

condition: E[yit-sΔεit] = 0 for t=3, . . . ,T and s ≥ 2. 

     Several problems exist in first difference GMM, one is that time-invariant regressors (ownership 

dummy variables in this paper) would disappear in difference GMM and also if dependent variable is 

close to a random walk, the method performs poorly because past levels convey little information 

about future changes, so that untransformed lags are weak instruments for transformed variables 

(Blundell and Bond (1998)). Bond, Hoeffler, and Temple (2001) find that the GMM estimator can be 

poorly behaved when time series are persistent when they apply this method to already studied paper12. 

Blundell and Bond (1998) design a system estimator. Besides the first differential equation, system 

GMM also differences the instruments to make them exogenous to the fixed effects. This is based on 

the assumption that changes in any instrumenting variable w are uncorrelated with the fixed effects, 

that is E[Δwitµit] = 0 for all i and t. Then they argue that Δwi,t-1 is a valid instrument for the variables in 

levels as E[Δwi,tεit] = 0. That’s why in system GMM, all instruments for the levels equation are 

assumed to be orthogonal to fixed effects, thus to all time-invariant variables. Arellano and Bover 

(1995) describe how, if the original equation in levels is added to the system, additional instruments 

can be brought to increase efficiency. In this paper, I use system GMM method to estimate the 

coefficients of the independent variables. 

                                                      
12 The authors use data for a panel of R&D-performing US manufacturing companies and find the system GMM estimator 

yield much more reasonable parameter estimates. 
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     The most popular tests for dynamic panel data are the Sargan/Hansen specification test, of which 

the null hypothesis is overidentification is valid and the Arellano-Bond autocorrelation test, which tests 

the hypothesis that Δεit are not second order autocorrelated. Δεit should be first-order autocorrelated 

since it derives from the first difference of the equation) 

4 . 3  R e s u l t s  

Table 3 shows the results from GMM estimation. NPL ratio shows strong persistence, as the dependent 

lagged variable is significant at 1% level in all models. Dummy for recapitalization is strongly 

negative, showing government effort to reduce the NPL ratio of state-owned banks is very effective. 

Macroeconomic GDP growth and domestic credit growth play important role in reducing the NPL 

ratio. The change in growth rate of domestic credit is negative and significant too, showing there is a 

cyclical effect affecting NPL ratio since Chinese domestic credit expands during expansion period (I 

perform a t-test to test the equality of coefficients on two periods’ domestic credit and reject it at 5% 

level, but fail to reject on two periods’ GDP growth). For the management skill hypothesis, the quality 

and incentive of the employees do not show any effect. but loan deposit ratio is strongly significant and 

positive, showing less prudential behavior and more aggressive lending policy would deteriorate the 

NPL ratio in the long run. The results show management skill is still very important in determining the 

banking asset. 

Diversification hypothesis has mixed results, as number of employees is positively correlated 

with NPL ratio, showing more employees may create low or working efficiency. But both total asset 

and non-interest income proportion are insignificant. Dummy for Big Four state-owned is only 

marginally significant. That’s because there is less distinction between state-owned and joint-equity 

commercial banks as all the state-owned banks have gone to public and no longer under full control 

of central government. Using the same technique applied by previous literature (Jia (2009), Fu and 

Heffernan (2009), etc.) becomes outdated and imprecise. I use more specific shareholder 

information to capture the ownership effect and IPO effect later. 
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Table 3 Dynamic GMM panel regression results 

Independent  
variables 

   Dependent variable: NPL ratio    
Macroeconomics  

hypothesis 
Management skill  

hypothesis 
Diversification  

hypothesis 
Ownership  
hypothesis 

NPLt-1 .815*** .846*** .818*** .680*** .809*** .813*** .864*** .809*** .812**
*  (.057) (.053) (.060) (.049) (.70)  (.68)  (.067) (.060) (.063) 

GDPt-1 -.158* -.210*** -.173** .006 -.204** -.161** -.103* -.162** -.155* 
 (.083) (.080) (.085) (.017) (.096) (.078) (.063) (.082) (.081) 

DCt-1 -.075* -.008 -.078** -.005 -.121** -.071** -.032 -.076* -.069* 
 (-.041) (.020) (.041) (.013) (.053) (.036) (.032) (.040) (.039) 

ΔDCt-1  -.084***        

  (.030)        

Cost/Income   .0004       

   (.0004)       

EDU    .011      

    (.017)      

Payroll    .00006      

    (.0002)      

Loan/Deposit     .091**     

     (.048)     

Assett      .002    

      (.002)    
Employeet       .002***   

       (.0008)   

NIIt-1      -.056 -.025   

      (.69)  (.018)   

D_owner        .007*  

        (.002)  

D_public         -.004 
         (.004) 

D_recap -.076* -.087** -.059*** -.119*** -.071* -.061*** -.112*** -.062*** -

 (.039) (.043) (.019) (.011) (.037) (.018) (.018) (.018) (.019) 

Constant .041* -0.0006 .043 .0005 -.005 .018*** .008** .040* .042* 

 (-.023) (-.001) (.023) (.008) (.029) (.024) (.012) (.021) (.024) 

Hansen p-value 0.969 0.970 0.989 1.000 0.997 0.987 0.999 0.981 0.980 
m2 p-value 0.388 0.226 0.352 0.230 0.381 0.282 0.290 0.399 0.389 

Observations 125 110 122 50 102 124 107 125 25 

Hansen test H0: overidentification is valid 

m2 test H0: Δεit are not second order autocorrelated. 

 

Table 4 shows the percentage of shares owned by private sectors and foreign investors is 

negatively correlated with NPL ratio and strongly significant for private shareholders. It indicates 

that increasing the partnership with foreign investors and non-state domestic firms helps improve the 

bank’s prudential behavior (Xu, 2011). Traditional wisdom is that investors from private sectors 

care more about profitability than state owned investors and thus are more willing to put extra effort 

on how the bank’s investment policy works (Lin and Zhang (2009)). In addition, the sample in this 

regression covers the period when most banks are already in public, an important fact of increasing 

the percentage of private shares makes market observers and potential investors more confident 
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about the bank’s transparency as banks can learn useful information such as management skill from 

the outside board of directors (Berger et al, 2009). Burkart, Panunzi, and Shleifer (2003) documents 

that when the law of one country is of intermediate quality, outside block ownership is optimal and 

is a substitute to legal protection. From this point, a higher degree of privatization of banks fulfills 

the monitoring role as a legal protection. The SOE and MOF owned percentages are not significant, 

indicating government control much of the bank ownership and there is little cross section variation.  

 
Table 4 Dynamic GMM panel regression results for ownership hypothesis models 

Independent  

variables 

 
Dependent variable: NPL ratio 

 

NPLt-1 .502*** .544*** .542*** .499*** .460*** .578*** 
 (.113) (.091) (.102) (.096) (.113) (.098) 

GDPt-1 -.172*** -.174*** -.189*** -.174*** -.162 -.116 

 (.056) (.076) (.063) (.056) (.061) (.077) 

DCt-1 -.103** -.089*** -.126*** -.108*** -.109** -.132*** 

 (.041) (.058) (.044) (.041) (.046) (.051) 

Private share% -.062**      

 (.032)      

Foreign share%  -.038     

  (.039)     

SOE share%   -.025    

   (.038)    

MOF share%    -.025   

    (.024)   

Concentration% -.019 -.031 -.036 -.067   

 (.030) (.030) (.035) (.035)   

Private(MA3)%     -.104**  

     (.042)  

Foreign(MA3)%     -.074  

     (.055)  

SOE(MA3)%      -.086* 

      (.048) 

MOF(MA3)%      .108** 

      (.045) 

Constant .076*** .072*** .079*** .075*** .085*** -.058*** 

 (.019) (.019) (.020) (.019) (.021) (.022) 

Hansen p-value 0.974 0.963 0.970 0.973 0.894 0.929 

m2 p-value 0.37 0.38 0.38 0.38 0.38 0.33 

Observations 83 83 77 69 69 62 

Hansen test H0: overidentification is valid.  
m2 test H0: Δεit are not second order autocorrelated. 
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The fundamental result from the last regression is that ownership does have significant effect on the 

performance of Chinese banks and introducing investors from private sector improves that 

performance in terms of non-performing loans.  

5.  Further  analysis  of  loan s tructure 

Previous literature arrives at similar results about the ownership effect on profitability (Jia (2009), Xu 

(2011)). But they stop short of explaining fundamentally why more private ownership achieves better 

performance and its effect on the real economy. Since all the state-owned banks went to public after 

2005 and are owned by private investors to some extent, will they have more autonomy for lending 

loans? I take a further step to analyze the component of the loan to find more evidence of divergent 

NPL ratios. The diversification effect such as bank asset and non-interest income is not shown in 

previous regression, but this time I use percentage of loans to top one or ten clients to measure how 

the banks spread the risk when they form the portfolio. Table 5 shows that loans to top 10 clients are 

positive and significant for total sample and each type of the bank. Among the top 10 borrowers, 

57.6% of the largest borrowers in my sample belong to infrastructure companies and most loans are 

project loans, taking years to get back the principals. It’s widely reported in 2011 that Yunnan 

province announced that government can only pay back the interest and delay principal payment 

infinitely until collecting enough toll fee for expressway construction loan13. City government of 

Tangshan delayed infrastructure loan’s interest payback for about a month14. Those projects heavily 

depend on the revenue capacity of local government which has to self-balance the budget balance 

unlike the central government15. Proportion of infrastructure loans16 is calculated in each bank and 

regress NPL ratio on it. While it’s not significant for the whole period, the coefficient is significant in 

post 2008 period, indicating the quality of infrastructure loan quickly deteriorated when 4 trillion 

RMB stimulus package is offered late 2008, much of which goes to the infrastructure industry like 

                                                      
13 http://www.sina.com.cn, June 27, 2011 
14 http://finance.qq.com, June 19, 2013 
15 Until late 2013, only Shanghai, Zhejiang, Guangdong, Jiangsu and Shandong are allowed to issue provincial bond  
16 There is no such item on the balance sheet of commercial bank and I calculate the ‘infrastructure loan’ by summing all the 
loans from energy, transportation, storage and communication sectors. 
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high-speed railway construction17. The state-owned banks function back to policy banks again in the 

latest wave of credit booming, especially supportive of huge infrastructure projects while joint-equity 

banks focus more on medium and small firms in smaller amount each. The result in table 5 shows 

infrastructure loans are significant for state-owned banks and not for joint-equity banks. This result 

further adds ammunition to critics of 2008 stimulus plan that they believed would overheat the 

economy and deteriorate both the firms’ and banks’ balance sheet conditions. Dealing with the big 

chunk of potentially dangerous assets becomes a heavy task for financial risk management. But why 

did the state-owned banks want to lend money to huge infrastructure projects in the first place? First, 

some projects need a large amount of money that small joint-equity banks cannot afford, like railway 

construction. Only state-owned banks can lead such projects. The second reason lies in the political 

connection between state-owned banks and SOEs. 113 SOEs, which are directly controlled by the 

central government, occupy the key industry sectors such as energy, transportation and 

communication, plenty of projects need financing. Senior bankers, for purpose of developing long-

time relationship with big SOEs, have to sacrifice the short-term profits in order to obtain good 

projects in the future. Thirdly, those traditional state-owned banks bear more social responsibility 

than others because of previous recapitalization by central government. Therefore, they show their 

gratitude to policymakers by supporting the key project like high-speed railway through selfless 

lending. From the welfare of the whole country, this centralization of power increases the utility of 

consumers who benefit from those infrastructures, but simultaneously increases the financial risk that 

would be very costly. 

Another important trend during recent economic turmoil in China is ’Guo jin min tui’, which means 

‘the state advances, the private sector retreats’. Related to the infrastructure argument above, big state-

owned enterprises are being showered with astronomical bank loans subsidies while privately owned 

small- and medium- sized enterprises are pushed aside during the public spending binge. Those small 

enterprises are hit especially hard in east coast of China as firms there have comparative advantage in 

                                                      
17 About 1.5 trillion yuan is spent on railway, road, airport and so on. Another 1 trillion yuan is spent on reconstruction after 
Sichuan earthquake 2008. On high-speed railway construction, China is expected to spend 3.5 trillion yuan from 2011 to 2015 in 
‘Twelfth Five-Year Guideline’. 
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small business for export or domestic retail market in decades. It would be of great significance to study 

how well these small and potentially vulnerable enterprises handle with the economic crisis and whether 

the banking system offers a supportive role. Annual reports from banks do not provide information 

about NPL ratio for small enterprises, however most small business in China are concentrated in 

Yangtze River Delta(YRD), Pearl River Delta(PRD) and Bohai Economic Rim(BER) where the three 

areas combined amount to 7% of Chinese territory but produce 59% of GDP in 2010 (Table 6). Ferri 

(2009) shows that city commercial banks’ performance is systematically and positively related to the 

level of economic prosperity in their province. And the three regions, all well developed in China, are 

quite different in terms of privatization. YRD and PRD started initial reforms earlier than BER region 

thus have lower level of state-owned enterprise output, 12%, 23.5% versus 40%. And the first two 

regions always initiated new reform ideas better than BER area historically. So the three regions 

represent different progress of economic reform. I regress the loan quality on the shares of loans to 

these three regions to gauge the performance of the most developed regions in China during global 

crisis. 

Table 7 shows that YRD and PRD perform better than BER from 2008 to 2012, as coefficients are 

significantly negative while the coefficient for BER is strongly positive. It reflects the comparison in 

general between vibrant private sectors and inert state-owned enterprise sectors. In BER region where 

SOEs account for 39.36% of the industry output, structure reform for the diversification of SOE 

ownership is still undergoing and is put on hold to some extent since 2008. The quality of the loans to 

those firms is not as healthy as private enterprise. One important reason for the stronger capability of 

survival in YRD is that there are multiple financial means that small firms can turn to for financing 

besides commercial bank. The capital market such as private equity and credit cooperation is most 

developed in this region so that firms can get the funds on time for business and produce less NPLs. 

This result is robust when I control the bank asset and cost income ratio. The next regression is based 

on loans from different type of banks. There is no effect on state-owned banks but loans in YRD are 

healthier than the other two areas issued by joint-equity banks. However, when I switch the loan source 

to YRD from joint-equity banks to state-owned banks, the coefficient becomes strongly positive, 
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control than joint-equity banks and a higher private ownership in this case helps improve the selection 

of good firms in need of funding. That ability to find firms with higher NPV is especially important 

during economic crisis since financing for a good firm not only survives the business but also verifying 

Table 5 Dynamic GMM panel regression results for component of the loan 

Independent  

variables 

 Dependent variable: NPL ratio  

NPLt-1 .280*** .276** .678*** .166*** .262*** 

 
(0.084) (0.111) (.127)     (.017) (.096) 

GDPt-1 -.057 -.051 -.377 .045** -.077 

 
(.091) (.097) (.569) (.032) (.105) 

DCt-1 -.035* -.033** -.110 -.008*** -.040* 

 
(.018) (.017) (.156) (.003) (.022) 

Top 1 clients% -.102 
    

 (.096)     

Top 10 clients% .063*** 
    

 (.025)     

Top10%*state-owned 
 

-.054* 
  

.059*** 

  (.034)   (.013) 

Top10%*joint-equity 
 

.051*** 
   

  
(.015) 

   

Infrastructure loan% 
  

-.033 
  

   (.022)   

Infras% post-2008 
   

.016*** 
 

    
(.004) 

 

Infras*state-owned 
    

.015** 

     
(.008) 

infras*joint-equity 
    

.014 

     
(.010) 

Constant .009 .007 .043 .001 .001 

 
(.012) (.014) (.081) (.003) (.003) 

Hansen p-value 1.00 1.00 1.00 1.00 1.00 

m2 p-value 0.42 0.45 0.18 0.55 0.50 

Observations 113 113 104 59 100 

*, ** and *** denote significance at 10 percent, 5 percent and 1 percent, respectively 
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my previous conclusion that state-owned banks perform worse in terms of loan quality whole 

economy. The positive coefficient for interaction term PRD and joint equity bank dummy shows the 

world factory center for textile, shoes, toys, etc., where lots of firms are exported-oriented, are 

adversely affected by the weakness of consumption from developed countries, especially United 

States. Total export declined by 11.7% in 2009 from previous year. 

Another big change from previous regressions is that the signs of GDP growth all turn positive in 

post-2008 period. It shows Chinese economic growth is becoming further unsustainable as investment 

GDP ratio reaches a historical high 47% in 2012 18 . This distorting growth model makes the 

investment-oriented economy grow at the expense of declining asset quality and there is great 

uncertainty with regard to whether NPLs would suddenly jump up in the near future. 

 

 

Table 6 Three important economic regions in China, 2010  

Region name Population% Area% GDP% Trade%a SOE%b Major city 

Yangtze River Delta (YRD) 8% 1.04% 17.60% 31.30% 12% Shanghai 

Pearl River Delta (PRD) 3.20% 0.40% 11.80% 24.40% 23.50% Guangzhou 

Bohai Economic Rim (BER) 17.50% 5.30% 25.70% 23.44% 39.36% Beijing 

Total 29% 7% 59% 79%   

Source: news reports from people.com.cn and other websites. 
a The data of trade volume percentage is in 2012. 
b Defined as percentage of state-owned enterprise output to total industry output in each region. The number is 

estimated in YRD and BER by taking average of the provincial data. National average is 26.7% in 2009. 

 

 

 

 

                                                      
18 http://www.ibtimes.com, March 12, 2013 
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Table 7 Dynamic GMM panel regression results for three regions in China 2008-2012 

Independent  

variables 

 Dependent variable: NPL ratio  

NPLt-1 .171*** .156** .145 .158*** .134*** 
 (0.024) (0.054) (.103) (.042) (.045) 

GDPt-1 .122*** .136*** .149*** .130*** .148*** 

 (.046) (.033) (.030) (.032) (.028) 

DCt-1 -.017** -.010** -.013*** -.012*** -.012*** 

 (.007) (.004) (.003) (.003) (.004) 

Yangtzer Delta% -.010*** -.011*    

 (.003) (.007)    

Pearl Delta% -.063*** -.014*    

 (.025) (.007)    

Bohai Rim% .023*** .035***    

 (.008) (.012)    

Yangtzer%*state   .054  .049*** 

   (.144)  (.014) 

Pearl%*state   -.019   

   (.038)   

Bohai%*state   -.041   

   (.211)   

Yangtzer%*joint-equity    -.015***  

    (.005)  

Pearl%*joint-equity    .008 .026*** 

    (.010) (.008) 

Bohai%*joint-equity    .009 .025** 

    (.010) (.013) 

Assett  .0002    

  (.001)    

Cost/Incomet  -.018    

  (.026)    

Constant -.003 .004 .004 .043 -.012*** 

 (.003) (.003) (.003) (.081) (.003) 

Hansen p-value 1.00 1.00 1.00 1.00 1.00 

m2 p-value 0.27 0.41 0.18 0.33 0.32 

Observations 55 45 46 46 46 

*, ** and *** denote significance at 10 percent, 5 percent and 1 percent, respectively
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Table 8 Changes in average bank performance after taking IPO or minority foreign ownership in 2006 and 2007 

 Obs NPL ratio Loan/Deposit ROE NII 

IPO banks      

Before taking IPO 10 0.065 0.645 0.130 0.110 

After taking IPO 12 0.017 0.666 0.174 0.185 

Difference of mean  -0.048* 0.021 0.044** 0.075*** 

t-Test of Difference  1.910 0.675 2.261 3.116 

Peer groups 
     

Before taking IPO 27 0.083 0.663 0.140 0.079 

After taking IPO 49 0.019 0.693 0.178 0.095 

Difference of mean  -0.064*** 0.030* 0.037 0.016 

t-Test of Difference 
 

3.541 1.936 1.526 1.303 

Difference in difference 
 

0.016 -0.008 0.007 0.059** 

t-Test of Difference  0.55 0.26 0.18 2.27 

banks with foreign minority ownership      

Before taking on foreign minority 9 0.069 0.661 0.119 0.106 

After taking on foreign minority 19 0.015 0.663 0.180 0.099 

Difference of mean  -0.054* 0.002 0.061** 0.007 

t-Test of Difference  1.945 0.069 2.514 0.336 

Peer groups 
     

Before taking IPO 25 0.085 0.657 0.145 0.073 

After taking IPO 47 0.020 0.663 0.177 0.124 

Difference of mean  -0.065*** 0.026* 0.032 -0.047*** 

t-Test of Difference  3.501 1.727 1.215 3.303 

Difference in difference 
 

0.011 -0.024 0.029 -0.053* 

t-Test of Difference  1.43 0.64 0.82 1.90  
The table compares 4-year average change in bank performance prior to and after taking IPO and foreign minority ownership 

in 2006 and 2007 relative to peer groups that do not experience such events. *,** and *** denote significance at 10 percent, 5 

percent and 1 percent, respectively. 

 

6. More thoughts on China’s banking sector reform 

Through the above analysis, it seems that the intervention from SOEs to banks’ performance played a  

more important role in shaping the NPLs than the simple privatization as we only obtain limited 

evidence from the ownership effect. Then how to continue the current banking reform and promote 

market efficiency in the long run becomes a difficult question. Many literature such as Xu (2011), Fu 

and Heffernan (2009), Ferri (2009) and others all propose the continuing reform of China’s banking 

sector, introducing more foreign banks, liberalizing interest rates, developing equity market and so 
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on. However, literature (Ferri (2009), Berger, Hasan, and Zhou (2009)) also show that either foreign 

banks or stock exchange listing per se may not improve the banks’ profitability or financial 

behaviour. Table 10 shows changes in average bank performance after taking IPO or minority foreign 

ownership in 2006 and 2007 relative to peer groups. I choose IPO or ownership change event in these 

two years as threshold period because China’s banking reform accelerated around that time when the 

10th five years transition period expired after China joined WTO in December, 200119. Foreign banks 

in China were finally allowed to do more business as domestic banks with no geography restriction. I 

compute the average bank performance 4 years prior to and after IPO event or foreign ownership 

change, and test the mean difference20. Then, I compare this change with the change in average 

performance for the exact same years occurred prior to and after 2007 from the peer group with no 

IPO or major ownership recruitment. Thus, by doing difference in difference (DID), I can capture the 

effectiveness of banking reform in 2006 and 2007 on specific commercial banks. As table 8 shows, 

even though both IPO events and introduction of foreign minority ownership improve those 

corresponding banks’ performance, the peer groups also improve greatly during the same period and 

the DID fails to show any significance except for non-interest income proportion. The ‘selection 

effects’ hold strongly that foreign owners could have selected relatively efficient banks to invest 

(Berger, Hasan, and Zhou (2009)) and the performance of these banks did not improve as a result of 

their ownership change, and that IPO for many banks (especially state-owned banks) becomes only a 

convenient tool as a private equity injection to meet capital adequacy requirement. It takes more time 

to actually learn advanced managerial governance from outside investors. Another explanation is 

Chinese government selected better banks for privatization, foreign acquisition, and public listing 

activities in order to attract foreign investors and avoid failure of reform (Xu (2011)). 

 

 

 

                                                      
19 More details in http://www.xinhuanet.com/fortune/rushi5/ 
20 I use Welch’s t-test when two population variances are not assumed to be equal. 
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Table 9 Panel regressions on the effect of board of directors 

Independent  

variables 

  Dependent variable   

NPL ratio Return on equity Loan/deposit 

NPLt-1 .251** .259**     

 (.014) (.103)     

ROEt-1   .208** .209**   

   (0.094) (.095)   

Loam/Depositt-1     .174 .163 

     (.104) (.110) 

GDPt-1 .007 .103 .076 .075 .139 .133 

 (.019) (019) (.094) (.095) (.109) (.104) 

Assett -.014** -.016** .028*** .028*** .011 .011 

 (.006) (.006) (.008) (.009) (.013) (.013) 

Num of Indep BODs .001 
 

.003 
 

.010 
 

 (.002)  (.005)  (.008)  

Ratio of indep BODs  .068  .064  .231 

  (.055)  (.134)  (.148) 

Constant .206** .021** -.278** -.281** .329 .329 

 (.080) (.080) (.098) (.198) (.198) (.198) 

R-squared 0.48 0.49 0.28 .028 0.17 0.18 

Observations 110 110 108 108 88 88 

   *, ** and *** denote significance at 10 percent, 5 percent and 1 percent, respectively BODs refers to board of 

directors. 

 

To further illustrate weak corporate governance in post-IPO times, I regress key bank 

performance variables on the number of independent board of directors and its ratio to total 

number of directors, two important variables in corporate government measurement. Table 9 

shows that there is no significant effect of board governance on the NPL ratio, return on equity 

and loan deposit ratio, indicating weak governance enforcement in contrast to strong significant 

effect in United States. The lack of monitoring effect from board members gives the senior 

managers more power to chase excessive loans and credits during economic expansion period 

and sacrifice banks’ long-term interest by building personal connections with those SOE 

managers. Therefore, besides increasing the private ownership, it’s necessary to fully realize the 

function of board of directors who can advice and monitor the senior management.  
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One of the key fields of reform is to rein in the relationship between state-owned enterprises and 

state-owned banks. Fundamentally, it’s the administrative bureaucracy that hinders the efficiency of 

financial sectors and other SOEs (Perotti, Sun, and Zou (1999)). For the CEOs of any ‘Big Four’ state-

owned banks, their rankings under the China’s hierarchy political system is the same as the president of 

big SUEs - take major utility company China National Petroleum Corporation (CNPC) for example, and 

even lower than ranking of president of China Railway Corporation (CR)21. The hierarchy system 

greatly increases the non-market factors in the banking sector and senior bankers need to consider the 

consequences of denying the pseudo-policy loans from SUEs. Even though lenders would no longer be 

able to count on state support22, central government still strongly supports SUEs, most of which are 

fully controlled in state’s hand, thus implicitly guarantee all the debt that SUEs hold due from the banks. 

More than 90% of the lending for fixed investment from 1980 through 1995 by the Industrial and 

Commercial Bank of China was to SUEs (Cull and Xu (2000)). This I believe is the root cause for low 

profitability in these gigantic financial institutions as many key reforms are unavoidably interconnected 

(Prasad and Rajan (2006), Wei and Wang (1997)). Reforming state-owned enterprises is an important 

goal moving toward full market economy as China cannot have a market-oriented financial sector unless 

it reforms the SUE sector and let market play the game. De-institutionalization of SUEs seems more 

important than partial privatization effort23. 

7. Robustness test 

Nkusu (2011) estimates panel-corrected standard error (PCSE) models where the parameters are 

estimated by Prais-Winsten regression besides GMM estimation. Prais-Winsten estimation is a 

procedure meant to take care of the serial correlation of type AR(1) in a linear model, which can 

correct both the heteroskedasticity and contemporaneously correlation across panel. The results using 

PCSE estimation and fixed-effect panel regression show in table 11. Bank specific factors RUE, cost 

                                                      
21 Presidents of ‘Big Four’ rank as vice governor while president from CR is equivalent to governor. 
22 See http://english.peopledaily.com.cn/200408/17/eng20040817_153397.html 

23 The 3rd Plenum of the 18th Central Committee of China’s Communist Party in November 2013 vows to accelerate the 
economic reform and let the market decide. However, state ownership must still play a ’leading role’ in the economy. 
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income ratio and loan deposit ratio are all significant with correct sign, and employee quality measures 

like education level and payroll are also significant and negative, showing the traditional determinants 

are quite robust. For ownership effect, proportion of shares controlled by Ministry of Finance and 

state-owned enterprise is positively correlated with NPL ratio while higher private ownership 

contributes to the improvement of bank loan quality. Top ten clients are showing a positive effect on 

NPL ratio as well as the loan to infrastructure. From regional perspective, loan from YRD performs 

better than the other two regions. 

Second, I test key results based on my sample banks that have already been in public. It is 

generally believed that going public would increase the transparency of accounting reports and may 

have some structural changes in its policy. The results in table 12 are essentially unchanged except 

banks loan to Pearl River Delta operates better for public banks than nonpublic banks. 

Thirdly, I replace the macroeconomic variables with year dummies to control all the other macro 

factors. Table 13 shows that the general result is still founded except the significant level is reduced. 

None of the ownership type is significant when including the year dummies, indicating it might be 

endogenous in a certain functional form of macroeconomic factors. There is also a mixed effect on the 

year dummies. The first three regressions reflect a declining influence on the NPL ratio from 2008 to 

2012, showing an increasingly adverse macro-environment while the last regression indicates strong 

effect in later years. 

Finally, in this chapter I use NPL ratio as the main measure of bank asset qualify, which is widely 

used by previous literature (Berger, Hasan, and Zhou (2009)), Louzis, Vouldis, and Metaxas (2012), 

García-Herrero, Gavilá, and Santabárbara (2009), etc.). However, there are several similar measures 

such as capital adequacy ratio, migration ratio of normal loans and provision coverage ratio, which I 

use as dependent variables in the robust test. Capital adequacy ratios measure the amount of a bank’s 

capital in relation to the amount of its risk weighted credit exposures. The higher the capital adequacy 

ratios a bank has, the greater the level of unexpected losses it can absorb before becoming insolvent. 

Migration ratio of normal loans measures the percentage of normal loans that rolled to the rest of 4 

category loans (special-mention loans and NPLs). Like NPL ratio, the higher the ratio, the 
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Table 10 Robust test with PCSE and fixed effect estimation for key results 
  Dependent variable: NPL ratio   

Independent Bank specific Independent Ownership Independent Loan structure 

variables hypothesis

 variable
hypothesis variables hypothesis 

  Panel 1: PCSE estimation   
NPLt-1 .130*** .718** NPLt-1 .664*** NPLt-1 .232*** .016*** 

 (.012) (.021) (.011)  (.032)

GDPt-1 -.004 -.209* GDPt-1 -.145*** GDPt-1 -.046

 (.005) (.109) (.007)  (.086)

DCt-1 -.008** -.107* DCt-1 -.101*** DCt-1 -.036* -
.010*  (.004) (.061) (.006)  (.020)

 (.01  MOF% .003*** Top1 clients% -.088 

   (.0007)  (.086) 

Cost/Incomet-1  .08*** SOE% .004*** Top10 clients% .067*** 

  (.020) (.003)  (.004) 

Loan/Depositt-1  .086*** Private% -.006** Infras loan% .014*** 

  (.020) (.003)  (.004) 

EDUt-1 -.100*** Foreign% -.004*** Yangtzer Delta% -.010*** 

 (.017)  (.001)  (.004) 

Payrollt-1 -.0006**   Pearl Delta% .017** 

 (.0003)    (.7)  

Assett .0009 .001**  Bohai Rim% .023*** 

 (.0009) (.0005)   (.8)  

Constant .014* -.015 .046***  .004 -.001 

 (.008) (.016) (.002)  (.011)

 (.00R-squared 0.67 0.80 0.71  0.54
 0.7Observations 50 95 77  100

 5  Panel 2: Fixed effect estimation   

NPLt-1 .631*** .741** NPLt-1 .748*** NPLt-1 .185** .145*** 
 (.070) (.057) (.089)  (.075)

 (.04GDPt-1 .009 -.175 GDPt-1 -.170 GDPt-1 -.021

 .120 (.015) (.114) (.133)  (.098)
 (.04DCt-1 .003 -.086 DCt-1 -101 DCt-1 -.042* -.020** 

 (.011) (.053) (.078)  (.027)
 (.00  MOF% -.004 Top1 clients% -.006 

   (.0007)  (.196) 

Cost/Incomet-1  .0002 SOE% -.014 Top10 clients% .063*** 

  (.0001) (.028)  (.033) 

Loan/Depositt-1  .040 Private% -.002 Infras loan% .015*** 

  (.028) (.033)  (.011) 

EDUt-1 .001 Foreign% -.004 Yangtzer Delta% .016 

 (.042)  (.001)  (.023) 

Payrollt-1 .0004   Pearl Delta% .042 

 (.0005)    (.025) 

Assett -.002 .003  Bohai Rim% .043 

 (.001) (.004)   (.039) 

Constant .021* .069 .053         .0007  -.016 

 (.014) (.067) (.040)  (.013)

 (.01R-squared 0.81 0.81 0.83  0.57
 0.6Observations 50 95 77  100

 5*, ** and *** denote significance at 10 percent, 5 percent and 1 percent, respectively 
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Table 11 Robust test with PCSE estimation in public bank 

Dependent variable: NPL ratio 
Independent Bank specific Independent Ownership Independent Loan structure 

variables hypothesis variables hypothesis variables hypothesis 

NPLt-1 -.578*** -.406*** NPLt_1 .649*** NPLt_1 .558*** .616*** 
 (.034) (.043)  (.010)  (.022) (.043) 

GDPt-1 -.026 -.044* GDPt_1 -.167*** GDPt_1 -.178*** .070* 

 (.011) (.025)  (.007)  (.017) (.027) 

DCt-1 -.003 -.044*** DCt_1 -.118*** DCt_1 -.048*** -.002* 

 (.005) (.016)  (.005)  (.006) (.007) 

  MOF% .003*** Top1 clients% -.428*** 

   (.0006)  (.058) 

Cost/Incomet-1 .098*** SOE% .004* Top10clients% .101*** 

 (.020)  (.003)  (.004) 

Loan/Depositt-1 -.076*** Private% -.002 Infrasloan% .006*** 

 (.018)  (.003)  (.001) 

EDUt-1 -.041*** Foreign% -.004*** YangtzerDelta% -.007 

 (.016)  (.002)  (.6)  

Payrollt-1 -.0002   Pearl Delta% .006 

 (.0003)    (.7)  

Assett .002*** .003**   Bohai Rim% .005 

 (.0002) (.001)    (.004) 

Constant .024*** -.094***  .054***  .023*** -.002 

 (.006) (.020)  (.002)  (.003) (.003) 

R-squared 0.93 0.65  0.70  0.74 0.95 

Observations 32 63  66  71 33 

*, ** and *** denote significance at 10 percent, 5 percent and 1 percent, respectively 

 
 
worse the quality will be. Provision coverage is the ratio of loan loss provision to the actual NPL 

during the period. It measures banks’ ability to compensate the loss incurred by writing off the NPLs 

and other risks24. Table 14 shows the significance of key variables is reduced when using migration 

rate and provision coverage. But diversification effect of loan borrowers and different region effect 

still hold as previous main results. 

                                                      
24 This measure can be distorted and increased significantly by bankers in order to reduce tax payment as a profit control tool. 
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Table 12 Robust test in GMM estimation with year dummies 

Dependent variable: NPL ratio 
Independent Bank specific Independent Ownership Independent Loan structure 

variables hypothesis variables hypothesis variables hypothesis 

NPLt-1 .672*** NPLt_1 .576*** NPLt_1 .239*** .150*** 
 (.026)  (.101)  (.075) (.019) 

  MOF% .001 Top1 clients%   -.038 

   (.003)   (.075) 

Cost/Incomet-1 -1.2e-06 SOE% -.0005 Top10 clients%   -.054** 

 (.00003)  (.003)   (.021) 

Loan/Depositt-1 .024*** Private% -.005 Infras loan%  -.009 

 (.009)  (.006)   (.008) 

EDUt-1 -.035* Foreign% -.001 Yangtzer Delta% -.011** 

 (.019)  (.003)  (.004) 

Payrollt-1 -.0001   Pearl Delta% .015 

 (.0002)    (.009) 

Assett .0008***   Bohai Rim% .045*** 

 (.0003)    (.011) 

Dummy08 -.00003 Dummy08 -.011* Dummy08 .101* -.004 

 (.0006)  (.007)  (.009) (.004) 

Dummy09 -.002* Dummy09 -.011* Dummy09 .006 -.007 

 (.0006)  (.007)  (.009) (.004) 

Dummy10 .0017 Dummy10 -.011* Dummy10 -.013* -.010** 

 (.001)  (.006)  (.006) (.004) 

Dummy11 -.0004 Dummy11 -.011 Dummy11 .011* -.012*** 

 (.0006)  (.007)  (.009) (.004) 

Dummy12 .001 Dummy12 -.009 Dummy12 .009 -.011** 

 (.001)  (.007)  (.7) (.005) 

Constant -.008  -.014  .004 -.011*** 

 (.006)  (.009)  (.8) (.003) 

Hansen p-value 1.00  1.00  1.00 1.00 

m2 p-value 0.216  0.329  0.411 0.546 

Observations 44  77  100 55 

*, ** and *** denote significance at 10 percent, 5 percent and 1 percent, respectively 
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      Table 13 Robust test with provision coverage and migration rate as dependent variables 

  *, ** and *** denote significance at 10 percent, 5 percent and 1 percent, respectively 

     

Independent 

variable 

Bank specific hypothesis 

     Migration rate Provision coverage 

Independent 

variables 

Loan structure hypothesis 

Migration rate Provision coverage 

GDPt-1 .116* .049 -2.112 -7.145 GDPt_1 .236** .316* -5.160 -.372 

 (.055) (.078) (2.242) (7.578)  (.099) (.157) (6.210) (2.769) 

DCt-1 .033 -.088 2.603 -.742 DCt_1 .078 .153* 3.669 4.865 

 (.032) (.051) (1.921) (3.893)  (.062) (.096) (3.617) (2.893) 

     Top1% .298***  -21.040  

      (.095)  (23.421)  

C/It-1  .012  -4.529 Top10% .062**  1.463  

  (.032)  (3.215)  (.022)  (3.365)  

L/Dt-1  -.035  1.106 Infras % -.002  -1.926  

  (.044)  (1.410)  (.069)  (4.423)  

EDUt-1 .091  19.520*  Yangtzer%  .813  -16.437* 

 (.178)  (8.947)    (.433)  (8.156) 

Payrollt-1 .001  .107**  Pearl%  -.342  -9.676* 

 (.001)  (.039)    (.485)  (4.904) 

Assett -.021* .012* .519* 1.529** Bohai%  -.297  -4.219 

 (.010) (.007) (.232) (.562)   (.571)  (8.402) 

Constant .309* -.250*** -7.602* -16.991  -.061** -.166*** 4.042** 8.533* 

 (.133) (.070) (3.356) (7.922)  (.021) (.038) (1.728) (3.920) 

R-squared 0.06 0.002 0.07 0.13  0.25 0.11 0.02 0.14 

Observations 25 56 35 74  64 38 84 52 

 

 

3
5
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8.  Conclusion and Future Work 

This proposal studies the potential effect of bank specific factors and macro factors on NPL ratios in 

China. Empirical results show that macro-variables such as GDP growth, domestic credit growth and 

ownership of the banks are strong determinants of NPL ratios in China’s banking sector. Bank specific 

measures such as number of employees, loan deposit ratio are also robust in the regressions. It shows 

increasing percentage of shares owned by private sectors benefits Chinese banks by more responsible 

monitoring and transferring good knowledge when bank reform initially starts. Then I analyze the 

structure of the loans and three important economic centers to further study why and how the 

ownership effect matters during recent global recession. I find loans to infrastructure from state-owned 

banks surge and the quality deteriorates quickly in post-2008 period, and many of the top 10 borrowers 

from commercial banks are concentrated in infrastructure industry and have negative effect on NPL 

ratio. Geographically, loans to Yangtzer River Delta performs better than Pearl River Delta and Bohai 

Economic Rim and joint-equity commercial banks are more able to control loan quality and make good 

selection of the firms than state-owned banks. 

The above results show non-performing loans are an important indicator for the performance of 

financial institutions and of great significance to Chinese policymakers on how to deepen economic 

reform. On top of strengthening the profitability through management skill improvement, more 

attention should be focused on the optimization of banks’ shareholder structure. Increasing the 

percentage of private ownership makes bankers more wary of huge infrastructure projects that are used 

to be supported by traditional state-owned banks at the expense of ever-larger balance sheet size. How 

to increase the social welfare by mobilizing stronger financial resources while at the same time offer 

economic incentives to the bankers requires social planners to implement efficient Pareto-improving 

economic reform in a dual-track approach to transition (Lau, Qian, and Roland (2000)). In terms of 

type of firms, I did not find evidence for the popular argument ‘the state advances, the private sector 

retreats’, and small enterprises in the last five years show considerable flexibility than people expect, 

especially in Zhejiang province. It shows private small business have exuberant vitality in terms of 
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entrepreneurship despite suffering from biased lending and substantial monopoly rights in SOEs. More 

importantly, restructuring of the banking sector would proceed better if state enterprises were reformed 

beforehand and implicit pressures for state banks to continue providing cheap capital to state 

enterprises were eliminated (Prasad and Rajan (2006)). As there will be less room to privatize in the 

banking sector, the politically powerful SOEs should be the next reform target. 

History abounds with examples of economic debacles derived from failure to handle NPLs. The 

Japanese prolonged economic slowdown since 1990s and recent great recession in US and European 

countries both involves huge amount of NPLs and other illiquid assets. Thus the mechanism between 

non-performing assets and economic activity is worthy of further research. For China, another 

important issue this chapter did not discuss is shadow banking and other types of financing, which are 

completely outside the balance sheet and hard to quantify. Investment trusts and other wealth 

management products have become a vital source of off-balance sheet funding, and now account for 

almost a third of total credit in the world’s second-largest economy, up from less than a quarter in 

201225. Total credit shot up from around 120% of GDP in 2008 to 190% in 201326. Several trust loans 

(Liansheng Resources Group) already defaulted or are on the verge of defaults, which would cause 

financial instability due to the size of $1.2tn trust market 27 . Local governments are now using 

sophisticated financial instruments like SPV to avoid auditing and accumulating alarmingly large 

hidden debts. A method to incorporate the shadow banking system into current studies would be of 

great help to get a whole picture of Chinese financial landscape. As China continues to diversity its 

banking sector, it’s better to incorporate city commercial banks and other types of banks to have more 

comprehensive coverage in this research. Finally, Chinese equity market is much less developed and 

how the diversification of financing tool affects current debt market would be an interesting topic.

                                                      
25 http://www.ft.com, Jan 16, 2014 27 2 
27 http://www.theatlantic.com, Jan 19, 2014 
27 http://www.ft.com, Jan 23, 2014 
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Underpricing, Institutional Investors and the JOBS Act  
 

1.  Introduction 

Underpricing, defined as the pricing of an initial public offering (IPO) below the close price of the first 

trading day, is the worldwide financial phenomenon. It is receiving great attention in the academic 

world (Rock (1986), Benveniste and Spindt (1989), Loughran and Ritter (2004), Rodrigues (2014), 

Booth and Chua (1996)) not only because an excessive low offer price is a net loss to issuers who 

receive less public capital for future corporate purposes, but also because severe underpricing distorts 

financial markets by encouraging IPO stakeholders to chase their own interests while ignoring public 

interest in the long run (Loughran and Ritter (2004)). Information asymmetry plays a very important 

role in making that happen and causes conflicts of interest in financial market. 

Since 2000, US financial markets have experienced great volatility in terms of stock market 

changes and economic growth. Figure 128 shows that the number of US IPOs29 rises sharply to about 

150 a year in 2004 and then declines back to only 21 in 2008 and increases again to 157 in 2013 when 

the economy gradually recovers. The underpricing for IPOs shows an unstable pattern. Calculated as 

the percentage change of the first day closing price compared to the offer price, it stays around 10% to 

15% in the early 2000s and then declines to the bottom 6.4% and gradually rises to the highest 21.1% 

in the most recent decade. The trend of rising underpricing continues in 2014 as underpricing for 

several big IPOs is very large.30 Figure 2 shows the ratio of money left on the table to the total 

proceeds of IPO. Money left on the table is the total amount of capital that issuers lose as a result of 

IPO underpricing. From 2000, the ratio gradually rises and peaks at 24.8% before great financial 

recession, then drops quickly afterwards and rises sharply to new high in 2013. For a private firm 

looking for public financing, it is a significant loss to the issuer as more than 20% of total proceeds it 

should receive from the public flows to the underwriters and big investors’ pockets. Therefore, it is of 

                                                      
28 All figures and tables are at the end of the paper. 
29 The Ritter sample is IPOs with an offer price of at least $5.00, excluding ADRs, unit offers, closed-end funds, REITs, 
partnerships, small best efforts offers, banks and S&Ls, and stocks not listed on CRSP (CRSP includes Amex, NYSE, and 
NASDAQ stocks). 
30 Alibaba, the largest IPO in the history, achieved a 38% gain in the first day of IPO trading. 
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great significance to study the cause of this loss, be it deliberate or not, and provide facts and evidences 

to the SEC regulators for effective regulations in the financial market. Besides directly measuring the 

underpricing, this paper also studies the role of institutional allocation on IPO market and its 

subsequent market strategy and provides a different angle on discussing the underpricing issue. 

This paper tries to explain this rising trend of underpricing in the context of the JOBS Act from two 

perspectives, the cost of information and underwriter-institutional investors collusion. The first 

hypothesis is focused on the information asymmetry. Various investors are eager to know the business 

detail of the IPO issuing firm mostly from public disclosed information and this information is usually 

selective and incomplete. Issuers also avidly want to know the investors’ information, particularly how 

long the investors will hold their shares, but this information is difficult, if not impossible, to obtain 

(It’s possible to negotiate the holding term with big institutional investors but there is no requirement 

for retail investors.). Neither party know each other perfectly well and investors require some 

compensation for information cost, which issuers are willing to offer in order to attract more 

enthusiastic investors. Therefore, high information asymmetry between issuers and investors leads to 

higher underpricing and JOBS Act exaggerates this cost. The second hypothesis explores hidden 

relationship between underwriter and institutional investors. Institutional investors are big investors 

such as pension funds, mutual funds, ETFs and so on. They have great purchasing power and usually 

more connections with listed companies and underwriters, and so they play a very important role in the 

bookbuilding process. Thanks to this special relationship between those institutional investors and 

issuers, information asymmetry is not as severe as between retail investors and issuers. It is possible ,t 

herefore, that higher institutional allocation in an IPO offering would calm the market and leads to less 

underpricing. On the other hand, this ’cronyism’ from issuers to institutional investors provides a good 

opportunity to share the underpricing profits with long-term investors by assigning more offering to 

them. Institutional investors may choose to book more offering to support the stock price in exchange 

for lower offer price, which causes even higher underpricing. I arrive at the conclusion of this paper 

that increasing information uncertainty since JOBS Act has been implemented partially explains the 

rising underpricing, but cannot explain why the institutional investors who have information 
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advantages over retail investors on issuers also contributes to higher underpricing. I conclude collusion 

between underwriters and institutional investors may be another reason for higher underpricing. 

The empirical results validates these two hypotheses with some further evidence. The JOBS Act 

significantly increases the underpricing in mainly the first period from offer price to first day open 

price, indicating higher cost of information affects the valuation of the IPO firm. Underpricing is also 

positively correlated with institutional allocation, in contrast to Benveniste and Spindt (1989). In 

addition, the original institutional allocation has no bearing on the future stock performance. Based on 

this result, it seems that some institutional investors only focus on very short-term investment and 

quickly reap most of the money left on the table without being fully committed to the issuers. 

Underwriters, for their own interest of implicit trade commission and long-term relationship with 

institutional investors, are willing to underprice the offer price intentionally and institutional investors 

take this for granted and possibly flip their shares in the first few days. More data are needed to prove 

this collusion, but the paper shows that asymmetric information is not the only cause of IPO 

underpricing. 

The rest of the paper is organized as follows. Section 2 states the background of JOBS Act, lists its 

main provisions and discusses the direct consequences of some provisions on capital market and 

potential negative effect arising from information asymmetry. Section 3 reviews literature on 

underpricing, JOBS Act, institutional investors and their connections as well as what this paper 

contributes to the current literature. Section 4 underlies major hypotheses and sample data. There are 

three basic regression specifications to support the two hypotheses and full details of the Bloomberg 

dataset I use are also described. Section 5 shows empirical results for information asymmetry 

hypothesis and several robustness tests by using various econometric techniques, which concludes that 

the JOBS Act increases IPO underpricing of those issuers who use EGC status to report less publicly. 

Section 6 makes further analysis on potential underwriter-institutional investor collusion hypothesis. 

Preliminary evidence shows there is positive correlation between underwriters and institutional 

investors. Section 7 concludes and discusses further work. 
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2. JOBS Act Background 

US Congress passed the Jumpstart Our Business Startups (JOBS) Act with bipartisan support and it 

became law on April 5, 2012 with the stated goal "to increase American job creation and economic 

growth by improving access to the public capital markets for emerging growth companies (EGCs)" by 

reversing the trend of declining IPOs in United States in the last two decade (see figure 3). Among the 

seven titles31, Title 1 of the JOBS Act, Reopening American Capital Markets to Emerging Growth 

Companies, defines emerging growth companies as those with less than $1 billion total annual gross 

revenues in their most recent fiscal year and also certain conditions that may cause such companies 

lose its EGC status32. Section 102-108 of the Title 1 lists a menu of provisions for the EGCs to elect. 

Issuers that are qualified as EGC status can choose all or any of these provisions when formally 

registering with SEC. The main provisions are: 

• Reduced financial disclosure: EGCs need not present more than 2 years of audited financial 

statements in order for the registration statement to be effective. 

• Delayed new accounting standard: EGCs may not be required to comply with any new or 

revised financial accounting standard and may continue to use previous accounting standard for 

a period. 

• Reduced disclosure of executive compensation: EGCs are exempt from shareholders advisory 

votes on executive compensation required by the Dodd-Frank act of 2010. In addition, EGCs 

may omit a written discussion of executive compensation from its prospectus and disclose the 

compensation of only 3 executives or senior managers instead of the previous 5 executives. 

                                                      
31 The other titles cover private firm, e.g. the requirements to register its common stock with the SEC and become a publicly 
reporting company are generally triggered when a company’s assets reach $10 million and it has 500 unaccredited shareholders 
or 2000 total shareholders (Title 5). A new exemption would allow use of the Internet funding portals (Title 3) and general 
solicitation (Title 2) to sell securities to accredited investors. In addition, securities offerings exempted under Regulation A are 
relaxed from $5 million to $50 million without registering as a public company (Title 6). Title 1 was taken into effect 
immediately and Title 2 was effective on September 2013 while other titles are still under discussions. 
32 Section 101 states that a company will remain an EGC until the earlier of the last day of any fiscal year in which company 
earns $1 billion revenue or more; the last day of the fiscal year following the fifth anniversary of IPO date; the date on which 
such issuer has, during the previous 3-year period, issued more than $1 billion in non-convertible debt; or the date on which such 
issuer is deemed to be a ’large accelerated filer’ with at least $700 million in public equity float. 
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• Exemption from internal control audit: The EGCs are exempt from an internal control audit as 

stipulated by the Sarbanes-Oxley Act (2002). 

• Exemption from Public Company Accounting Oversight Board (PCAOB) rules Confidential 

SEC review: Any EGCs prior to its IPO date, may confidentially submit to the Commission a 

draft registration statement, for confidential nonpublic review no later than 21 days before the 

date of a road show. 

• Testing-the-waters: The EGC can engage in written, electronic or oral communications with 

institutional investors, either before or after filing the first registration statement with the help 

of underwriter. 

The first five provisions focus on the reduction of cost burden for the IPO procedures. Sarbanes-

Oxley Act and Dodd-Frank Act greatly increase the disclosure requirement and cost issuers millions of 

dollars more to hire independent auditing firms to meet the SEC requirement (Gao, Ritter, and Zhu 

(2013)). While these Acts protect the individual investors from potential fraud by issuers, it becomes 

prohibitively expensive for small issuers to handle the cost, which can account for as much as 10% of 

total proceeds. Exemption and reduction from certain previous disclosure requirements would help 

reduce the burden and stimulate capital formation in market capital. The remaining two provisions 

improve the ability of communication between issuers, investors and SEC through underwriters. For 

example, confidential review allows a company to exchange the basic information on issuing matter 

with SEC beforehand so that issuer can better prepare the files before being exposed to the public, 

and also protects the firm’s confidentiality from its competitors, especially in pharmaceutical 

industry. Testing-the-waters clause connects institutional investors closer to the issuers who have 

more opportunities to understand market sentiment and change its financing strategy. And 

institutional investors have a valuable chance to delve into the issuer’s information and offer a more 

accurate estimation of issuer’s value and then are supposed to submit a reasonable bidding of the 

offer price. This provision grants more privileges to institutional investors as most informal meet-

ings are organized in the presence of underwriters and strategic investors. While those provisions 
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receive lots of supports from Capitol Hill and investment bankers (Jensen, Marshall, and Jahera 

(2015)), opponents of JOBS Act are also strong. Luis Auilar, the Commissioner of the Securities and 

Exchange Commission, pointed out that the JOBS Act reduces transparency and rests on the faulty 

premise that less regulatory provisions will lead to better capital formation (Martin (2012)). It still 

remains to be seen whether JOBS Act can accelerate capital formation and create "jobs". 

Overall, JOBS Act Title 1 reduces the costs of IPO process directly from the exemptions of 

financial disclosure and auditing requirement, and indirectly from better dialogue between issuers 

and other IPO players that saves issuers both time and energy. It provides natural policy experiment 

in which EGCs conducting IPOs could take advantage of the provisions for reduced disclosure or 

other provisions immediately after the Act became effective on April 12, 2012, the key date I 

repeatedly use. The paper gauges the effects of the cost reduction provisions on IPO financing 

characteristics and whether the Act results in raising the underpricing and accelerating capital 

formation. 

3.  Li t e ra ture  Review 

In abundant literature studies IPOs and causes of underpricing from different perspectives. A stream of 

literature is discussing the role of information asymmetry on IPO underpricing. Rock (1986) presents a 

model to explain the IPO underpricing and shows that under the condition of the existence of a group of 

investors whose information is superior to that of the firm as well as other investors, if the new shares 

are priced at the expected value, informed investors crowd out the others when good issues are offered 

and withdraw from the market when bad issues are offered. As a result, the bad issuing firm must price 

the shares at a discount so as to entice that uninformed investors to take the offering. Benveniste and 

Spindt (1989) find that underpricing is a natural consequence of the premarket auction in which IPO 

offer prices must be set low to provide profit to compensate investors for revealing positive 

information. Effective communication between institutional investors and underwriters is important to 

price discovery process and underwriters can use the leverage of expected future profits to reduce 
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underpricing. Chiang, Qian, and Sherman (2009) examine underpricing in a Taiwanese IPO auction 

setting and find auctions are underpriced and returns of institutional investors display partial 

adjustment. Rocholl (2009) find that underpricing is due to institutional investors’ superior ability to 

detect underpriced stocks rather than the underwriter’s preferential treatment by explicitly examining 

institutional and retail demand for different kinds of stocks in terms of demand elasticity for 

bookbuilding, which is the ratio of the percentage change in demand and the percentage change in 

price between the lower and the upper end of the bookbuilding range. Booth and Chua (1996) develop 

an explanation in which the issuer’s demand for ownership dispersion creates an incentive to 

underprice and underpricing is a positive function of broad ownership dispersion and oversubscription 

in the presence of costly information. Their empirical results are consistent with initial underpricing 

reflecting the level of ownership dispersion. These papers in general believe underpricing exists 

because of traditional asymmetric information between different financial players, such as investors, 

issuers and underwriters. 

Another stream of research believes underpricing is an intentional financial distortion that benefits 

stockholders and underwriters. Loughran and Ritter (2004) examine three hypotheses: the changing 

risk composition hypothesis, the realignment of incentives hypothesis and the changing issuer 

objective function hypothesis. The changing risk composition hypothesis assumes that riskier IPOs 

will be underpriced by more than less-risky IPOs so as to induce investors to participate in the IPO 

market. The realignment of incentive hypothesis argues that the managers of issuing firms acquiesced 

in leaving money on the table during the 1999-2000 bubble period thanks to reduced CEO ownership 

and other interests which makes decision makers less motivated to bargain for a higher offer price. The 

changing issuer objective function hypothesis argues that issuers became more willing to accept 

underpricing because of an increased emphasis on analyst coverage and co-opting of decision makers 

through side payments. They conclude that with more familiar relationship between underwriter, issuer 

and institutional investors, underpricing is increasing due to an increased emphasis on research 

coverage and more allocations of hot IPOs to the personal brokerage accounts of issuing firm 

executives. Aggarwal, Krigman, and Womack (2002b) find that higher ownership by managers is 
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positively correlated with first-day underpricing, which attracts analyst coverage and shift out the 

demand cruve for a new issue, which allows managers to sell shares at the lockup expiration at prices 

higher than they would otherwise obtain. They conclude managers strategically underprice IPOs to 

maximize personal wealth from selling shares at lockup expiration at a relatively higher price due to 

underpricing market promotion. Krigman, Shaw, and Womack (1999) examines underwriters’ pricing 

errors and the information content of first-day trading activity in IPOs and conclude flipping is 

predictable for different first day return and underpricing errors are intentional to attract well known 

and informed institutions who flip IPOs that perform the worst in the future more often. Aggarwal, 

Prabhala, and Puri (2002a) also document a positive relationship between institutional allocation and 

day one IPO returns as underwriters always give institutions more shares in IPOs with strong 

premarket demand, consistent with book-building theories. However, using IV instrumental variables, 

the author also find institutional allocation also contains private information about first-day IPO 

returns not reflected in pre-market demand and other public information, which suggests other factors 

might explain the excessive allocation. Cornelli and Goldreich (2001) have a unique dataset 

containing bidding books for 39 international equity issues and find investment banker awards more 

shares to bidders who provide information in their bids. Regular investors receive favorable 

allocation, especially when the issue is heavily oversubscribed. In addition, the underwriters also 

favor revised bids and domestic investors at their discretion. A survey of the views of institutional 

investors (Jenkinson and Jones (2009)) finds that brokerage relationship with the bookrunner is the 

most important factor influencing allocations and raises doubt as to the extend of information 

production or revelation. Some literature expands the scope from IPO to SEO. Chemmanur, He, and 

Hu (2009) find that institutions are able to identify and obtain more allocations with better long-run 

stock returns of SEOs, and that institutions possess private information on issuers with an information 

production instead of a manipulative trading role. None of these papers with their empirical evidences 

directly answer the question of how institutional investors affect the underpricing in different post-

IPO period and how its allocation evolves for post-IPO period. I discuss both of the issues in this 

paper.  
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Specifically for the JOBS Act literature, which is growing fast, economists are focusing on the evalu-

ation of the JOBS Act in terms of underpricing and efficiency. Gupta and Israelsen (2014) suggest 

there is an increased degree of asymmetry of information among investors in JOBS Act firms when

IPO underpricing increases and post IPO liquidity decreases as they document not only the effect of 

the JOBS Act on IPO underpricing and post-IPO liquidity but also the extent to which EGCs take 

advantage of scaled disclosure requirements and other provisions of the JOBS Act in the IPO pro-

cess. They conclude that the easing of disclosure requirements in the JOBS Act negatively impacts 

the IPO firms by increasing the asymmetric information induced cost, thereby leading to higher 

underpricing. The authors also examine the set of disclosed risk factors from IPO prospectus by 

using novel textual analysis technique. Barth, Landsman, and Taylor (2014) find both underpricing 

and volatility are significantly greater for IPO firms with EGC status than comparable firms without 

EGC status, concluding JOBS Act’s eased disclosure requirements increased information 

uncertainty in IPO firms. Similarly, Chaplinsky, Hanley, and Moon (2014) find underpricing is 

significantly higher for EGCs than other IPOs and no reduction in the direct costs of issuance, 

accounting, legal, or underwriting fees. Also they find no increase in IPO volume after the Act, 

concluding the Act has initially not been effective in achieving its main objectives and there are 

significant consequences in extending scaled disclosure to larger issuers. Dharmapala and Khanna 

(2014) analyze market reaction for EGCs that conducted IPOs after JOBS Act was enacted and by 

calculating abnormal returns based on a benchmark return preceding the Act cufoff date, they 

suggest that the value to investors of the disclosure relaxed under JOBS Act is outweighed by the 

associated compliance costs and imply a positive abnormal return of between 3% and 4%. Ritter 

(2012) argues critically that "the law of unintended consequences will never be repealed" and the net 

effect of the JOBS Act might be young high technology companies receive less flow of capital and 

the author believes it is the increased difficulty of small companies to earn profits that impedes the 

smaller companies going public rather than heavy-handed IPO procedure. Therefore, the author 
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thinks that the JOBS Act does little to improve the profitability of firms and no noticeably higher 

economic growth and job creation will result. 

     Overall, most literature focus on the determinants of IPO underpricing in terms of information 

asymmetry and special interests from big shareholders and underwriters. Few papers study this issue in 

the context of the natural policy experiment on which my paper focuses. While Gupta and Israelsen 

(2014), Barth, Landsman, and Taylor (2014), Chaplinsky, Hanley, and Moon (2014) conclude that the 

JOBS Act increases underpricing due to the exemption of certain disclosure requirements using 

regression and propensity score technique, they did not elaborate the mechanism behind it and how the 

Act changes the structure of issuer-underwriter-investors relationship. This paper combines two 

streams of literature and tests two hypotheses of information asymmetry and under-writer collusion 

together for the first time and studies whether adjustment of financial disclosure and communication 

makes ownership effect more important in determining underpricing, and by measuring the 

underpricing change and its fundamental causes, we can see a comprehensive picture on the 

effectiveness of JOBS Act and areas of future research, specifically on the protection for retail 

investors from unfair competition due to information inferiority and underwriter preference. Another 

contribution to the literature is that I construct a completely new dataset from Bloomberg covering US 

IPOs from 2009 to 2014 as well as detailed information about the JOBS Act provisions that issuers 

elect to adopt. A new feature of this dataset is that it separates the standard defined underpricing period 

to two parts, the period from offer price to first day open price and the period from open price to close 

price in the first day. We can analyze underpricing issue more clearly through price changes in two 

separate periods after JOBS Act. By comprehensive research based on new dataset, this paper 

supplements the literature on causes of underpricing and the effectiveness of security regulation on 

capital formation. 

4. Empirical analysis - model and dataset 

4 .1  Econometr ic  model  
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Following previous literature (Gupta and Israelsen (2014), Barth, Landsman, and Taylor (2014), 

Chaplinsky, Hanley, and Moon (2014), etc.), underpricing depends on several market variables in-

cluding issuers’ information and general financial markets. Therefore, we expect cross-sectional dif-

ferences in underpricing to be related to the degree of information asymmetry between investors and 

issuers and potential amount of profit distribution for stakeholders. As defined in the introduction 

section, underpricing is measured as the initial offer-day return33. The mathematic representation is the 

following: 

Underpricing = (market close price on offer day - offer price)/offer price 

Offer price, another important variable in IPO, is determined by negotiations between underwriter 

in representative of IPO issuer and institutional investors, who are usually the important clients of the 

underwriter such as banks, the top pension funds, mutual funds, hedge funds, high net worth 

individuals and long standing clients34. Institutional investors make major subscription of IPO offers as 

they are more experienced, accredited and have deeper pockets to handle risk. In addition, they are 

critical in reducing information asymmetry by disclosing their own valuation of the firm. JOBS Act, by 

changing regulatory disclosure standard, inevitably changes the pattern of investor financial behavior 

and underpricing. I will explain the explanatory variables with following main hypotheses. 

(1) ’Information cost hypothesis’: Less disclosure requirement by JOBS Act increases the cost of 

obtaining information and underpricing 

Gupta and Israelsen (2014) argue that the easing of disclosure requirement in the JOBS Act 

increase indirect cost of going public and there may be significant information asymmetry among 

investors about the future prospect of an IPO firm. It is true that when the issuing firm discloses less 

financial information, for example two year instead of three year audited statement as required 

before, the investors would find it more difficult to judge the quality of business and its future 

prospect. Lower accounting standards such as no internal control auditing and delaying new ac-

counting standard also make investors worry about the true quality of the firm. One exception is the 

                                                      
33 Some authors also use initial one-week return as one of the underpricing measure. I use it as robust test. 
34 http://www.forbes.com/sites/quora/2013/11/08/how-does-ipo-pricing-work/ 
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enhanced communication between SEC regulator, issuer and institutional investors as a result of 

testing-the-water and confidential submission provisions. However, these meetings and discussions 

during the IPO offering are not necessarily public and have no spillover effect on individual 

investors.  

     Overall, JOBS Act is supposed to aggravate the adverse selection problem and investors may 

demand more compensation to bear the uncertainty and risk. Thus, the coefficient of dummy variable 

for EGC status should be positive and significant. Variables representing firm characteristics are 

included such as IPO offer size (proceeds), total assets or total revenues of the firm in the year before 

the IPO. Dummy for top underwriter and pricing dummy are introduced in the collusion hypothesis. 

Other controls cover dummy for foreign IPOs, the IPO days which is from announcement of IPO to 

offer days, dummy for big 4 accounting firms and firms profitability such as profit margin and return 

on asset. The regression model is the following: 

Underpricing i = α+β1*Procceds i +β2*EGC dummy i +β3*Total asset+β4*D_Underwriter i 

+ β5 * D_Above priced range i + other controls i  + ε i  

(2) ’Underwriter-Institutional Investor collusion hypothesis’: Underwriters intentionally under-

price IPOs and give more favors to institutional investors in exchange for trading commissions and 

future booking. 

This is an emerging explanation for IPO underpricing in recent years (Loughran and Ritter 

(2004)). In bookbuilding process, underwriters can decide to whom to allocate shares if there is excess 

demand and this discretion can favor long-time clients such as institutional investors or even 

executives of issuing firms so as to stabilize IPO share allocation process. More importantly, un-

derwriters play a crucial role in advising the issuer on pricing the issue when the issuer registers 

with SEC in S1 form and publishing the formal IPO prospectus when the final offer price is an-

nounced. This pricing power encourages underwriters to recommend a lower offer price in order to 

receive commission generated from money left on the table on top of general gross spread which is 

usually fixed around 7% in US. Another direct interest to underwriter is they can maintain long-term 

relationship with regular investors and have relatively smooth IPO market sell in the future. 
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Institutional investors, on their part, can harvest large sum of profits simply by subscribing to the 

IPO offer. After the first day trading or the end of lock-up period if they have, they can sell the stock 

and reap the benefit. The one suffers most in this profit distribution process is the issuing firm, 

which lost all of the money on the table thanks to lower offer price (see figure 2). It could raise more 

capital in the public had the underwriter priced retail investors with real demand on the stock and 

done due diligence in finding true price equilibrium. 

The dummy variable for underwriter, when equal to one, indicates top 5 underwriters in the 

IPO industry published by Renaissance Capital in 2014. Aggarwal, Krigman, and Womack (2002b) 

show higher quality underwriters lead to more analyst coverage and research coverage which are 

positively correlated with stock returns. However, Booth and Chua (1996) shows investment 

banker prestige reduce underpricing. Key variable is the percentage of outstanding shares held by 

institutional investors immediately after IPO. The higher this ownership, the more likely investors 

can find true value of the firm and thus less underpricing based on the information asymmetry. On 

the other hand, strong institutional investors tend to collude with underwriter more conveniently 

and may scheme to lower the offer price. The other similar variable is percentage of floating shares 

held by institutional investors at the time of IPO, it excludes closely-held shares and restricted 

shares and measures to what extent the institutional investors control the liquidity of stock market. 

However, data for floating allocation is missing for many issuers. Interaction term between 

institutional allocation and EGC is to measure after JOBS Act period effect. Pricing above dummy 

indicates whether the offer price finally made is above the original pricing range. IPOs priced at the 

upper end of the filing range tend to have strong pre-market demand (Aggarwal, Prabhala, and Puri 

(2002a)), and higher demand can push up the first day stock price. Other variables are introduced 

in the first regression. 

Underpricing i = α+β1*Procceds i +β2* institutional% i +β3* institutional% * EGCi 

+β4*D_Underwriter i + β5 * D_Above priced range i + other controls i  + ε i  

(3) Original institutional allocation is positive correlated with future stock return. 
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This hypothesis is a natural extension of the underwriter-institutional investor collusion hypothesis 

because if there is indeed collusion between underwriter and institutional investor, institutional 

investors might quickly flip the shares and harvest the risk-free profit. On the other hand, serious 

holders would hold the shares in long time investment to enjoy total return, a positive relationship 

might occur. Very little literature discuss the following firm performance for severe underpricing 

issuers. Aggarwal, Krigman, and Womack (2002b) find no independent effect of underpricing on 

returns, and underpricing affects returns through increased research coverage. Degeorge and Zeck-

hauser (1993) study the stock performance of the reversed leveraged buyouts(LBO) which went public 

between 1983 and 1987 and find information asymmetry problem leads to disappointing performance 

after IPO and superior performance before the offer. Coakley, Hadass, and Wood (2009) find in the 

UK context that venture capitalists and reputable underwriters play an important role in normal period 

for significant increases in underpricing and a decline in operating quality such as median sales and 

EBIT. Chemmanur, He, and Hu (2009) find institutions are able to identify and obtain more allocations 

with better long-run stock returns in the context of SEOs and argue that institutions possess private 

information about SEOs with an information production instead of a manipulative trading role. I use 

one week, one month to six months and one-year returns from the IPO’s first day closing price as four 

dependent variables to measure post-IPO performance. In addition, it is worth studying the quality of 

investment from institutional investors in the early IPO stage. As previous stated, if stock performance 

is positively correlated with institutional investor allocation, it shows these investors indeed have 

valuable information about the firm. Otherwise it indicates they are not long-time holders. I also 

include GDP growth rate to control the macroeconomic condition and other controls appeared in 

previous specifications. The regression is 

Period Return i = α+β1*Procceds i +β2* institutional%i +β3* GDP growth% I  growth%i+ ε i  

4.2  Data set  
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The data source for this paper is Bloomberg terminal35, and it is constructed based on 961 US IPO 

deals from September 2009 to December 201436. The dataset covers comprehensive IPO issuing and 

issuer characteristics including each issuer background information such as name, industry, number of 

employees and financial statement information at the time of IPO including balance sheet data and 

financial ratios, also included are underpricing return, proceedings, institutional shareholders, EGC 

status and JOBS Act provisions that each issuer elects. As in previous literatures (Gupta and Israelsen 

(2014), Barth, Landsman, and Taylor (2014), Chaplinsky, Hanley, and Moon (2014)), the main group 

of interest is 362 firms electing the EGC status after JOBS Act. For the control groups, the most 

important one is small firms that are below $1 billion revenue and could have chosen the EGC status if 

JOBS Act existed before 2012, totaling 233 qualified as ’control EGC’ firms. The other control group 

is issuers whose revenue is larger than $1 billion after JOBS Act passed. I mainly use it as test for 

regression analysis37. One potential problem is that issuers may have deliberately delayed their IPO 

timing sometime, until the JOBS Act was passed, so as to enjoy the EGC status, since the original draft 

of law was made public several months before its final passing. Figure 4 shows the monthly histogram 

of small IPO for pre- and post JOBS Act period. The number of IPOs that enjoyed EGC status after 

April 2012 actually declined compared to that in February and March. Therefore, there is no evidence 

firms postponed timing of IPO until the passing of the law. 

Table 1 compares different statistics between EGC firms and other two control groups on firm and 

its IPO characteristics. For firm characteristics, mean value for revenue, total asset and liability are 

not significantly different for EGC IPOs and control EGC IPOs pre-JOBS Act period while the 

profitability of issuer is much better for pre-JOBS control EGC firms than EGC firms as t-test of 

mean difference is significant for return on assets and profit margins. Difference between EGCs and 

large non-EGCs at a more developed stage is wide, as the size of the companies is much larger. The 

median revenue is 4.7 billion dollar for large non-EGCs and only 210 million for EGCs. In terms of 

                                                      
35 This is in contrast to Thomson Reuter SDC database most literature depend on. Bloomberg has more detail information on 
IPO offer information and different measures of offer price and underpricing. 
36 It excludes closed-end funds, REITS, Equity funds deals, IPOs with an offer price below $5.00. 
37 A better control group is issuers that satisfy the EGC status but choose not to elect to be, but only nine firms are such firms. 
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profitability the median value for return on asset (ROA) and profit margin are both statistically 

smaller than EGC IPOs but the mean value for the two measures are larger for big firms, indicating 

there is wider spread for small immature firms and some start-ups have strong balance sheet condition 

while others are not. In terms of issuing characteristics, underpricing, return from offer price to the 

first open price and first week return are all significantly higher for EGCs, showing underpricing is 

statistically higher in post-JOBS Act period. One of the noticeable reflection from the table is when 

we look at underpricing, return from offer price to first open price account for much of the existing 

underpricing while the first trading day return started from the open price is not significantly 

different between treatment group and two control groups. It shows institutional investors that make 

heavy subscriptions of EGC IPO offering harvest the largest benefits of underpricing while retail 

investors who enter the stock market later gain little for EGC stocks. 

Table 2 confirms the special favors bestowed upon the institutional investors by studying different 

degree of underpricing using the same dataset. Similar to Krigman, Shaw, and Womack (1999), I 

categorize first day return as below 0, between 0 and 10%, between 10% and 50%, and above 50% 

each for cold, cool, hot and extra hot IPOs respectively. Negative first day return means the IPO is so 

unpopular that not enough public demand supports the stock price. Returns indicate higher 

underpricing and return over 50% clearly reflects either very strong public demand for shares or failure 

to price the firm accurately. One key finding is that percentage held by institutional investors for 

underpriced IPO is larger than that for one IPO. For issuers earning between 0 and 10% first day 

return, institutional holding on average (32.7%) is 10% higher than those with negative return (22.5%). 

This is a preliminary evidence to support the underwriter-institutional investor collusion hypothesis. 

There is a possibility that underwriters grant more shares to institutions when they believe there is 

strong market demand for one IPO. As oversubscription often leads to higher first day return, higher 

institutional allocation let investors enjoy more money left on the table, directly benefiting institutional 

investors. In return, underwriters maintain the long-term relationship with those investors. Later in 

empirical analysis, more rigorous technique is applied to prove the causality. 
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Another observation in table 2 is IPO subsequent return pattern for each underpricing category is 

different. Similar to the conclusion from Krigman, Shaw, and Womack (1999), issuers with good first 

day return still enjoy great performance afterwards within one year using SP500 as benchmark. Cool 

and hot IPOs consistently outperform cold IPOs with a wider margin over the year. It’s interesting that 

extra hot IPOs with over 50% return in the first trading days fail to maintain the momentum thereafter, 

showing some irrational behavior in the beginning. Overall, underpricing does have significant effect 

on the following performance. It’s also remarkable that on average IPOs from all categories do not 

catch up with the SP500 index return after 6 months with relative return from -4% to as low as -20% 

(Also see figure 5). However, overall US small caps persistently performed better than large caps since 

2009 shown from Morningstar website, the same period as I cover in this paper. It shows that recent 

IPOs that enjoy the EGC status perform worse than the small cap stocks before 2009. The JOBS Act 

may energize the IPO market by making public financing accessible to small business, yet the quality 

and prospect of those firms are not much improved. 

Overall, descriptive statistics show that there is clear disparity between different types of IPOs in 

various aspects, from firm level characteristics to general market environment. Multiple variables 

could have some bearing on this opaque IPO pricing process and in the next section I will study how 

variables influence the underpricing interactively based on two main hypotheses. 

5. Empirical results - Asymmetric information 

5.1  Basic OLS regression 

     Table 3 shows OLS estimations in nine columns of regressions. The sample size varies because 

there are missing values for several accounting variables. It includes all EGC IPOs and IPOs that could 

have been qualified for EGC status before JOBS Act period. Full underpricing in the first three 

regressions is the normal definition of underpricing, which is the first day stock price return from 

offering price to closing price. Dependent variables in next six columns are underpricing from offer 

price to first day open price and underpricing from open price to close price in the first day for 
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comparison purpose. We first pay close attention to variables related to IPO procedure. In full 

underpricing regression, EGC dummy is statistically significant and positive, and EGC issuers on 

average have 4-5% higher underpricing than similar non-EGC issuers. Given that the mean difference 

of underpricing for the two groups is 4.8% (see table 1), the JOBS Act dummy accounts for most of 

the underpricing increase in recent years. I use pricing above the range dummy to represent 

oversubscription condition of an IPO. The issuer usually publishes the offer price range before the final 

IPO offer and final offer priced above that range means there is strong pre-market demand for the 

stocks and oversubscription occurs. Result indicates it is also decisively significant and positive. Booth 

and Chua (1996) show a higher level of oversubscription, which is leading to price above the range, 

results in greater underpricing because of larger total information cost. Another dummy variable that 

contributes to higher underpricing is top underwriter. Literature regarding the effect of top 

underwriters on underpricing is controversial. Positive coefficient on this dummy is in contrast to some 

researches in previous literature (Carter, Dark, and Singh (1998), Carter and Manaster (1990), Booth 

and Chua (1996)), but consistent with others (Aggarwal, Krigman, and Womack (2002b), Beatty and 

Welch (1996)). For example, Beatty and Welch (1996) speculate that high-quality underwriters may 

insure themselves by underpricing relatively more or the relation between IPO underpricing and 

underwriter quality is due to differences in the economic environment, but the authors do not point out 

the definition of economic environment. It’s also believed that the big underwriters become 

monopsonies in the underwriting market, granting themselves more power to undervalue the firm’s 

value to earn higher commissions from investors or capture at least a fraction of the rents indirectly 

(Tinic (1988)). Results from this regression model support a similar argument that prestigious 

underwriters take advantage of their market positions to gain profits from the IPO process. For 

business operation variables, balance sheet variable and profitability are not important determinants of 

underpricing in this setting. In addition, because high tech industry has more uncertainty for valuation 

of the firm due to the rapid evolution of the technology and market, it’s worth looking at whether 

technology IPOs have higher underpricing due to higher uncertainty. But that dummy variable is not 

significant, consistent with Gupta and Israelsen (2014). Full underpricing regressions show that the 
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JOBS Act plays a critical role in increasing the underpricing and some key IPO procedure variables are 

also significant determinants. 

Then I look at the two separate periods and regress each period underpricing on the same 

independent variables. Control variables basically stay the same except dummy for pricing above the 

range becomes insignificant in second period and dummy for top underwriters loses significance in 

first period. The most obvious result is that EGC dummy still stays significantly positive in 

determining underpricing from offer price to first day open price in one specification and marginally 

significant in the other two but no significance for all three regressions in the following trading period. 

It further confirms the fact that underpricing from the first period largely determines the total 

underpricing since EGC issuers are only effective in raising underpricing by raising the first period 

underpricing as the coefficients on the full period and first period are close. In other words, investors 

from EGC issuers are gaining the benefit of underpricing mainly in the first period before the IPO 

going to market and those investors are predominately institutional investors who are granted large part 

of subscription of IPO shares. Overall from table 3, we can see clear evidence of information 

asymmetry involving in IPO underpricing and also some hints from only significant first period 

underpricing that institutional investors benefit more than retail investors. 

      Several researchers also study the marginal effect of each provision of Title I JOBS Act on 

underpricing (Gupta and Israelsen (2014), Chaplinsky, Hanley, and Moon (2014), Dambra, Field, and 

Gustafson (2014)). Chaplinsky, Hanley, and Moon (2014) find that the primary determinant of lower 

underpricing among EGCs is the choice to delay compliance with SOX 404(b) and Dodd-Frank Say on 

Pay votes. Gupta and Israelsen (2014) show that firms omitting a discussion of executive 

compensation in their prospectus and disclosing fewer years of selected financial data tend to have 

more informed trading. However, table 4 shows that none of the provisions have marginal effect on 

underpricing. Two reasons may be attributed to this as this sample data covers longer period and 

multicollinearity exits (for auditor attestation dummy, and only one firm that is not electing this 

provision in my dataset). 
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5.2  Other Regression Specifications 

Table 5 tests the main results using robust standard errors, and showing similar results as before. 

Table 6 further separates the sample into two groups, above and below mean of revenues and 

regresses the main specifications for each groups. For all the small issuers with less than 1 billion 

revenue, issuers with even less revenue (The revenue mean is 103 million dollars) have strong 

positive effect on underpricing if they elect to enjoy EGC status, 8-9% higher than non-EGC issuers. 

The statistical significance disappear for relatively larger firm with revenue over 103 million but less 

than 1 billion. It shows that the transparency issue is more serious for very small issuers, whose 

valuation and true market price are more difficult to assess. This result also has policy implications. 

The purpose of JOBS Act is to energize public equity market and expand firms capital reserve for 

business expansion. Underpricing is a by-product financial phenomenon as a result of asymmetric 

information and potential underwriter collusion, which occurs mostly to firms in a relatively small 

size. Therefore, revenue cutoff for the EGC status should be flexible and may not only exclude the 

very big private firm, but could be designed to exclude the extremely small firm as well38. It would 

greatly reduce the IPO underpricing if those firms less than 100 million revenue were required to 

disclose as much as the large firms. 

       Next, I compare the marginal effect of JOBS Act on underpricing in terms of profitability below 

and above mean. The below mean group of profitability measure shows significance for two of three 

regressions and the coefficient is 8-9%, almost the same as the previous one, and significance of EGC 

for the better profitability group never shows up. It indicates that issuers with better business operations 

withstand scrutiny from investors while worse performing issuers experience more uncertainty due to 

less disclosure and explanation of their business operations. Investors behave less rationally sometimes 

when they suffer from loss aversion instead of risk aversion. This behavioral feeling is even stronger for 

individual investors who are trying to avoid loss in their short-term portfolio investment. As a result, 

investors may avoid investing in firms with low profitability written in recent financial report and thus 

                                                      
38 Extremely small firms, eg. revenue less than 10 million, are preferred to finance privately as they still need to expand their 
business in initial development stage such as venture capital financing. 
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require more equity premium if they decide to invest. Last, table 8 takes into consideration of outliers 

of underpricing. The largest and smallest 1% IPO underpricing observations are winsorized and results 

show that magnitude of significance of coefficients becomes stronger, further proving the causality 

relationship. 

 

5.3  Propensity Score Matching Method 

I use the propensity score matching method to test the effect of JOBS Act on underpricing after con-

trolling other explanatory variables. This method does not require specific functional form of 

underpricing and the control variables but requires one-to-one matched sample (Barth, Landsman, and 

Taylor (2014)). Simply, we need to estimate average treatment effect on the treated, and the treated 

group is EGC IPOs and control group is IPOs that could have elected EGC status before JOBS Act 

passed. 

E(Y1 - Y0|D = 1) = E(Y1|D = 1)  - E(Y0|D = 1) (1) 

In order to implement the matching method, we need to assume that all relevant differences 

between the two groups are captured by their observables X(control variables). In other words, the 

critical event given the control variables is orthogonal to the treated variable (Equation 2). In 

addition, the control group is selected from the non-treated pool in which the distribution of observed 

variables is as similar as possible to the distribution in the treated group and matching has to be 

performed over the common support region (Equation 3). Satisfying these two assumptions (Sianesi 

(2001)), a logistic regression is estimated using those control variables X to get the propensity score 

for the event. Equation 4 shows the one-by-one nearest neighbor matching process. C0(Pi) is the set of 

neighbors of treated i in the control group and Wik is the weight on control k in forming a comparison 

with treated j. For each treated unit, a control member is selected with propensity score Pj that is the 

closest to that treated propensity score among all control units k. If the best available j is not 

statistically defined close to i, the unit is dropped from the analysis. By reiterating the process, we 

will get one treatment group exactly matched by one control group. In the context of this paper, 
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issuers with EGC status are matched with issuers who could have enjoyed the EGC status had they 

been in market after JOBS Act passed. There are 213 treated and 213 controls. 

                             �  ⊥ �|�                                 (2) 

 0 < Prob{D = 1|X = x} < 1 for x  ∈ ��   (3) 

C0(pi) = {j : |pi - pj| =  min�∈{�
} |�� − ��|} s.t. wik = 1(k = j) (4) 

      Table 6 shows the full sample results. After matching treated with controls of similar firms 

and IPO characteristics, we find the difference of full and first period underpricing between two 

groups are statistically significant. Issuers with EGC status on average have 6% higher 

underpricing than similar issuers before JOBS Act, which is close to the 4% difference we obtain 

from regression analysis. In addition, the second period of underpricing is not statistically 

significant for the difference of two groups, again indicating immediately after the issuers go to 

public, investors targeting EGC firms fail to gain extra profit compared to pre-JOBS issuers. It is 

likely that pricing search from market forces pushes the stock price back to equilibrium before the 

closing price in the first day. Then I restrict the sample data to 6,12,18,24 months before and after 

the JOBS Act to measure the time evolution effect on the underpricing. I fail to find any statistical 

significance in T test within 18 months of the cutoff date, but once the period reaches two years, 

the difference of underpricing becomes significant and higher for treatment group.39 Two reasons 

may explain this result. The sample size is relatively small for short time intervals, making 

comparison between two groups less powerful in statistics. Other possible explanation is that 

firms, particularly small issuers, are waiting and observing the reaction of the market on this Act, 

and only will take advantage of it after deliberating the pros and cons of electing to be EGC 

status. These firms are relatively small firms with less transparent public financial conditions and 

thus require a higher underpricing at IPO to compensate investors. 

5.4 Regression Discontinuity 

                                                      
39 The T-stat becomes significant for 18-months period underpricing difference in the first trading week because of the negative 
outlier for control group. One stock declines 47% after the IPO in the first week. 
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Regression discontinuity (RD) is designed for evaluating causal effects of interventions and 

assignment to a treatment is determined at least partly by the value of observed covariate lying 

on either side of a fixed threshold (Imbens and Lemieux (2008)). Simplest case is linear 

relationship between Y and X. 

          Yi = β0 +β1Ti +β3Xi +εi                        (5) 

Ti = 1 if subject i received treatment and Ti=0 otherwise. X is the assignment variable that would 

"force" the cutoff point c to happen. Therefore, we have the following equation and treatment effect if 

given by β1. 

    Yi = β0 +β1Ti+β3(Xi - c) + εi             (6) 

 E(Y |T = 1,X = c) - E(Y |T = 0,X = c) = β1     (7) 

Yi = β0 +β1Ti +β3Xi +β3Xi + β4Xi
2 +β5Xi * Ti +β6Xi

2 * Ti + εi (8) 

In this research, one billion dollar revenue is the natural cutoff for EGC status and non-EGC 

status issuers. Figure 6 uses regression with a quadratic function (equation 8) of adjusted revenue as 

control variables on both sides of the cutoff point where log function is used to convert one billion 

revenue to zero on the horizontal axis. The scatter points left to the zero adjusted revenue refers to 

the EGC issuers with revenue less than one billion dollar and the right hand side refers to all the 

other non-EGCs. The difference between two cutoff points from regression line and zero adjusted 

revenue is around 9%, indicating that underpricing of EGC issuers are higher than that of large non-

EGC issuers. Figure 7 restricts the sample size to eliminate the extremely small firms that has 

revenue less than 50 million dollars. The result is even more clear that the underpricing for EGC 

issuers are overwhelmingly larger than that of non-EGC issuers for about 7%. Figure 8 uses the 

triangle kernal regression with bandwidth 100 on both sides to estimate the discontinuity of the 

cutoff. It takes into account potential structure change of the dataset so we can see more clearly how 

the underpricing changes. The difference is 5% higher for EGC issuers, consistent with previous 

findings. 

6.  Empirical results - Collusion 
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6.1 Inst i tut ional  Investors and Underpricing 

In the last section, we discuss about the big underwriters who become monopsonies in the 

underwriting market, granting themselves more power to undervalue the firm’s value to earn higher 

commissions from investors or capture at least a fraction of the rents indirectly and raise the long time 

relationship with institutional investors (Tinic (1988)). One way to test such an implicit collusion is to 

look at the relationship between institutional investors and underpricing. Table 11 regresses 

underpricing on percentage of outstanding shares held by institutional investors. The main 

explanatory variable is the interaction term. Benveniste and Spindt (1989) find that underpricing 

arises as a cost of compensating investors with positive information about the value of the stock for 

truthful disclosure of their private information and distributional priority will be given to an 

underwriter’s regular investors. Institutional investors have connections to venture capitalists and 

underwriters and they participate the road shows where they can obtain specific issuer’s information 

while retail investors can only get access to the published documents (Field and Lowry (2009)). As 

the institutions have much stronger ties with underwriters than retail investors, they are more likely to 

get the subscription of the IPO offer. The larger the proportion of shares they hold, the more power 

those investors have to determine the offer price with underwriters behind the public and other 

smaller investors. Underwriters, for their part, looking for maintaining long-term relationships with 

institutional investors to book all the IPO shares on time, will grant favorable allocation with strong 

premarket demand to those institutional investors. The result shows for the full underpricing case, 

institutional allocation is not statistically significant but its interaction terms with the JOBS Act 

dummy variable are all statistically positive. The magnitude is also significant, as for issuers who sold 

all of their IPO proceeds to institutional investors after the JOBS Act passed, the underpricing is 

about 10% higher than that when selling shares to individual investors and the issuer’s employees. 

However, for two separate underpricing periods, the variables representing institutional investors are 

not showing significance after the stock market opens, indicating the holding of shares by 

institutional investors affects the first period and also the whole period of trading. It also shows those 
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investors targeting EGC issuers are likely to get preferential treatment from underwriters. This result 

is in contrast with the traditional asymmetric information hypothesis in which case institutional 

investors have more knowledge about the issuers and therefore should require less underpricing due 

to more information.  

Much literature (Habib and Ljungqvist (2001), Aggarwal, Krigman, and Womack (2002b)) also 

discusses the consequence of underpricing in terms of entrepreneurial wealth loss as inside holders 

have direct interest in the degree of underpricing. Few paperes track the effect of underpricing or 

subscription allocation on the issuer’s stock market performance subsequently. Chemmanur, Hu, and 

Huang (2010) suggest that institutional investors retain a residual information advantage in post-IPO 

trading and net buying from institutional investors affects subsequent IPO abnormal performance. 

One potential problem is net buying can be from many different institution investors and flipping rate 

could be high for institutional investors for hot IPOs (Aggarwal (2003)). It’s not possible to judge the 

intention of institutional investors in terms of long-term investment. If investors are only chasing 

underpricing profit with underwriters, the original allocation would have no bearing on the future 

stock price. On the other hand, if the investors are serious about the IPO issuer and make investments 

based on future business prospects as they have information advantage over retail investors, then 

original institutional allocation will have positive influence on issuer’s stock price in the following 

period. Field and Lowry (2009) find that newly public firms with the highest levels of institutional 

investment significantly outperform those with the lowest levels and much of the difference reflects 

better interpretation of readily available public information. I use six different period stock returns as 

the buy-and-hold return (calculated from the IPO’s first-day closing price) to measure the firm’s post-

IPO performance. Table 12 shows the results. From one week to two month return, original allocation 

is negatively correlated with stock return and for longer period the coefficient on allocation is not 

significant with low R-square about 2%, indicating that allocation from institutional investors at the 

time of IPO only focuses on very short term and have no consideration on stock performance in the 

long run, which is in contrast with Chemmanur, Hu, and Huang (2010) that institutional trading has 
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predictive power for long-run IPO performance. This increases the likelihood that institutional 

investors may collude with underwriters for high short-term high underpricing return. 

Sherman (2000) explains the total discretion from the underwriter which allows allocations to 

be based on long-term relationships between underwriters and investors. One possibility is that 

underwriters are granting IPO offers to institutions in exchange for future public offer booking. And 

they maintain this brokerage relationship by granting investors more shares and opportunity to earn 

profits. If this long-term underwriter-investor hypothesis is founded, issuers with large underpricing 

should see a continuous high institutional allocation. Figure 5 shows this trend. Issuers with over 

20% underpricing are increasingly dominated by institutional investors and one year after the IPO, 

almost 80% of shares outstanding are held by institutional investors (Not necessarily the same 

institutional investors hold the shares as they may flip the shares (Aggarwal (2003)), but other 

holders may follow in and invest the stocks). Issuers with overpricing case also receive higher 

institutional allocation but are capped at around 60% in six months. The gap of institutional 

allocation becomes wider from original 10% to almost 20% one year later. This figure is not a direct 

proof for underpricing collusion, instead, it shows hot IPOs with large underpricing continue to 

receive large proportion of institutional shares and are dominated by institutions. It creates a friendly 

financial atmosphere in which there is long-time brokerage relationship between investors and 

underwriters. 

6.2  Other Regression Specifications 

Table 13 replaces the control groups of small issuers with large issuers after JOBS Act passed and test 

the main results from table 3 and 11. All the IPOs occur in the post-JOBS period. The results are 

similar as EGC issuers contribute higher first day underpricing, and the interaction term between EGC 

and institutional allocation show strong evidence for the effect of institutional holdings on 

underpricing. Industry fixed effect contributes some explanatory power but most of the power in terms 

of R-square comes from other control variables such as above pricing dummy. In addition, table 14 

uses one week instead of the traditionally defined one-day period to measure underpricing and finds 
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that EGC issuers are still positively correlated with underpricing and in this case interaction term 

between EGC and institutional allocation becomes insignificant. I also compare the marginal effect of 

institutional investor on underpricing in terms of profitability and revenue below and above mean. Two 

regression models in table 15 show significance for the interaction term between EGC and institutional 

percentage for the same reason explained above, namely that extremely small IPOs contribute more to 

higher underpricing. And table 16 shows a similar result with less significance on the interaction term. 

Table 17 shows a sample winsorized result after eliminating largest and smallest 1% underpricing that 

the coefficient of interaction term between EGC and institutional allocation is further more significant 

than previous regressions. 

 

7.  Conclusion and Future Work 

This chapter studies the potential determinants of IPO underpricing in the context of JOBS Act and 

two main hypotheses. Empirical results show that JOBS Act, which significantly reduces the 

disclosure requirement before IPO, raises the average underpricing through mainly the first period, 

from offer price to first open price while does not have significant influence on the second period, 

return from first day open until the first day close. In addition, oversubscription resulted from strong 

market demand for hot IPOs also significantly increases underpricing level from the dummy pricing 

above the offer price. Top underwriters are in virtual monopoly status and can communicate with 

investors to maximize their own profits by maximizing underpricing. In terms of ’direct 

beneficiaries’ of underpricing, institutional investors tend to reap much of the benefits since they are 

the major subscribers of IPO offers. Regression results show that IPO offers traded by all 

institutional investors on average have 7% higher underpricing than offers traded by none of such 

investors. This result is in contrary to the previous literature that institutional investors have more 

understanding of the issuer and thus high institutional allocation would lead to less underpricing 

(Ljungqvist and Jr. (2002)). The fundamental reason for that is underwriters receive huge commissions 
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or kickbacks by favoring long time institutional investors and by granting more institutional allocation, 

underwriters are guaranteed with successful placement in issues with weak market demand (Rocholl 

(2009)). 

Book building is often criticized in the United States because the restrictions on specific 

investors access are seen as a way of giving special favors to institutional investors at the expense of 

everyone else (Sherman (2000)) and the economic incentives of underwriters are misaligned with 

that of issuers (Ritter (2012)). This paper shows that it’s indeed true that institutional investors 

receive most of the underpricing benefit. More subscription data would allow us to look at the 

history transaction between underwriter and institutional investors. The longer their brokerage 

relationship, the more likely they would collude with each other. But it’s not clear whether the 

collusion theory or the cost of information is the main explanation for underpricing. Even if 

underwriters intentionally underprice IPOs, they are still two different matters if the underwriter 

give preferential treatment to institutional allocation just to be more "informed" about the market 

demand versus they solely want kickbacks from commission trades and any future booking 

commitment. The former underpricing has a "good" intention for price searching while the latter one 

distort the financial market and hurt the interest of issuers and small shareholders (Benveniste and 

Spindt (1989)). A few other papers defend the book building system (Sherman (2000)). They believe 

the discretion given to underwriters allows them to form repeat investors who can participate in 

every offering and these long-term relationships allows the underwriter to lower average 

underpricing and at the same time ask investors to reveal true information. Comparing with auctions 

or hybrid offerings, book building method is more attractive to most countries. Which IPO method 

is more useful and efficient still needs to be studied. 

One of the improving opportunities of this paper is the lack of data on detailed subscription IPO 

allocation. I currently use the proportion of outstanding shares held by institutional investors on the 

first weekend after IPO as a proxy for IPO subscription ratio for institutional investor. It’s not a 

perfect proxy and I still need information on retail investor as a comparison. In addition, more 

information on brokerage relationships will help better explore the collusion hypothesis. New York 
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Stock Exchange, daily trades and quotes (TAQ) offers trade and quote information in high frequency 

data that I might use in the future in terms of flipping rate. The general idea is to look at the first five 

days stock trading data. If institutional investors are serious about the IPO stock, they should hold 

them for a while and flipping rate would not be high compared to retail investors. 
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Figure 1 Underpricing and number of IPOs 2001-2013 

 
 

 

 

Figure 2 Ratio of money left on the table to the total proceeds 2001-2013 

 
Source: Jay R. Ritter (2014) 



 

 74 

Figure 3 IPO Deals in Major Countries Since 1990 

 
Source: Bloomberg 

 
 
 

Figure 4 Histogram of small IPOs 

 

 
Source: Bloomberg 
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Source: Bloomberg 

 
 
 
 
 
 
 
 

Figure 5 Institutional allocation for different underpricing issuers 
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Figure 6 Regression Discontinuity - quadratic 

 
Source: Bloomberg 

Figure 6 Regression Discontinuity - quadratic 

Source: Bloomberg 
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Figure 8 Regression Discontinuity - kernal 

 
Source: Bloomberg 

 
 

Figure 9 Regression Discontinuity - kernal with larger bandwidth 

 
Source: Bloomberg 



 

 78 

Table 1 Statistics for EGC, control EGC, large non-EGC 
Variable  EGC 

IPOs 
(N=36

Control EGC IPOs  
(N=233) 

Large Non-EGC IPOs  
(N=61) 

Firm Charateristics Mean Media
n 

Std.Dev. Mean Median Std.Dev. Mean Median Std.Dev. 

Revenue ($M) 248.8 210.0 574.0 250.2** 231.7** 226.2 4065.7*** 2685.9*** 3632.6 

Total asset 578.8 300.6 1646.58 719.9 379.8*** 1484.0 11675.3** 4298.7*** 32516.7 

Total liabilities 368.3 116.3 1175.6 435.9 165.2*** 1200 10221.7** 3470.3*** 29631.7 

Net Income 14.0 13.7 82.0 20.4 18.9** 44 97.7 20.3*** 739.8 

ROA -24.6 5.39 63.4 -11.3*** 4.16*** 48.5 -2.6*** 2.0*** 32.1 
Profit margin -27.2 9.37 57.0 -12.5*** 10.97** 44.0 -0.3*** 1*** 11.6 

Big4 auditor% 77.6 100 41.7 71.7* 100 45.2 96.7 1 17.9*** 

Foreign issuer% 82.3 1 38.2 27.5*** 0 44.7 85.2 1 35.8 

Issuer Charateristics          

Proceeds ($M) 193.2 94.0 856.8 139.0 102.2 137.4 1161.0** 470.6*** 3195.3 

Offer price 14.2 14 5.7 12.8*** 12 5.4 19.3*** 18*** 9.0 

IPO daysa 83.8 44 101.4 435.9 107 1200 173.6*** 112*** 213.9 

Underpricing 19.5 12.2 31.7 14.7* 9.1 25.9 9.6*** 5.6*** 18.6 

Offer to 1st openb 16.7 9.2 24.6 12.2*** 3.1*** 23.4 8.2*** 6.5 14.9 

1st open to 1st close 0.3 1.0 15.9 0.8 1.1 4.9 0.5 1.0 4.6 
1st week return 19.4 11.9 33.1 13.6** 7.1 27.6 12.5 9.1 21.2 

Bid Ask Spreadc 0.50 0.31 0.91 0.71 0.504 1.58 0.175*** 0.267*** 0.256 

Priced Above Range%d 20.2 0 40.2 18.5 0 38.9 13.1 0 34.1 

Institutional%e 30.6 27.361 29.8 29.4 20.893 30.1 42.199** 50.233 40.043 

Money on the table($M) 37.7 11.8 103.8 22.47** 8.3 48.9 224.9 34.2* 1216.7 

*, ** and *** denote significance at 10 percent, 5 percent and 1 percent, respectively 

a total number of days from announcement date to offer date 

b is the change of first day open price compared to offer price 

c is the difference between ask and bid divided by their mid point 

d is the percentage of IPOs whose offer price is higher than the upper limit of the price range 

e is the percentage of outstanding shares held by institutional investors the first weekend after IPO 

 

 

 

Table 2 Statistics for underpricing below 0%, between 0% and 10%,between 10% and 50% and above 50% 
Variable Cold Cool Hot Extra Hot 

 Underpricing <0% 0<Underpricing<10% 10<Underpricing<50% Underpricing>50% 

Issuer Characteristics N=142 N=123 N=219 N=111 

Total asset ($M) 511.2 1205.8 493.7 894.4 

Proceeds ($M) 109.7 281.7 160.8 282.6 

Offer price 11.8 13.1 14.6 13.9 

Gross spread% 6.8 6.5 6.5 6.5 

Underpricing% -9.2 3.9 23.8 79.7 

Institutional% 22.5 32.7 33.1 30.9 

Period return%    

1 week 0.25 0.23 0.15 0.76 

1 month -1.40 0.89 0.25 0.52 

2 month -3.17 0.28 -0.53 -0.81 

3 month -11.19 0.59 1.77 -0.97 

6 month -9.38 -1.27 -5.01 -6.53 

1 year -20.25 -3.72 -11.3 -10.82 

Period returns use SP500 as a benchmark. 

a Difference of returns between stock price and SP500. 
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    Table 3 JOBS Act effect on underpricing  

 
       Robust standard errors in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01 

Independent 

Variables 

   Dependent variable: Underpricing    
Full Underpricing Offer to 1st Open Return 1st Open to Close Return 

Proceeds 5.547*** -0.753 -0.427 4.707** -0.193 -1.170 0.157 -0.355 0.0697 
 (1.514) (1.788) (1.674) (1.454) (2.014) (1.708) (0.290) (0.440) (0.374) 

EGC 4.991* 3.897* 4.030* 4.203* 2.817 3.192 0.318 0.504 -0.142 

 (2.405) (2.073) (2.366) (2.390) (1.917) (2.240) (0.537) (0.488) (0.629) 

Revenue 0.361  -0.615 0.228  -0.413 0.00342  -0.300 
 (0.676)  (0.920) (0.610)  (0.698) (0.284)  (0.370) 

Total Asset  -0.344   -0.101   -0.0848  

 (1.062)   (1.084)   (0.437)  

Profit Margin  0.0000190   0.0000193   0.000000806  

  (0.0000124)   (0.0000102)   (0.00000465)  

ROA   -0.00406   -0.00160   0.0237 
   (0.0387)   (0.0264)   (0.0241) 

IPO Days   -0.0163*   -0.0201*   0.0000145 
   (0.00681)   (0.00789)   (0.00186) 

Above Pricing  33.31*** 34.06***  30.35*** 31.99***  -0.359 -0.0805 
  (3.465) (3.855)  (3.162) (3.460)  (0.422) (0.380) 

Big4 Auditor   1.392   0.628   -0.216 
   (2.542)   (2.303)   (0.685) 

 Top Underwriter  6.628** 4.352  1.720 2.168  2.293* 1.585* 
  (2.534) (2.537)  (2.122) (2.315)  (1.087) (0.661) 

US accounting  6.023   1.260   3.878  

  (6.300)   (5.090)   (2.258)  

Foreign   -0.352   0.497   -1.623 
   (3.632)   (3.126)   (1.172) 

High-tech 3.984 -0.220 16.40* 2.869 15.01** 2.615 0.389 0.202 1.379 
 (3.570) (3.034) (7.469) (2.975) (4.922) (3.328) (0.688) (1.646) (0.793) 

EGC*hightech 5.434 6.239  8.065   0.396   

 (6.738) (5.595)  (5.722)   (1.410)   

Industry FE NO YES YES NO YES YES NO YES YES 

Constant -89.95*** 13.99 1.853 -72.96** -5.015 29.77 -2.188 2.736 0.0273 
 (26.49) (29.19) (29.70) (25.64) (32.11) (30.56) (5.189) (6.282) (5.932) 

Observations 497 494 390 439 437 350 495 492 389 

R2 0.047 0.282 0.351 0.039 0.387 0.417 0.001 0.035 0.083 
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Table 4 JOBS Act Provisions on underpricing 
 

Independent 

Variables 

   Dependent variable    

   One week 
underpricing 

   

Proceeds 10.59*** 10.58*** 10.56*** 11.20*** 10.63*** 10.86*** 10.59*** 11.79*** 
 (3.323) (3.322) (3.323) (3.336) (3.304) (3.345) (3.339) (3.432) 

Auditor attestation -5.339        

 (28.51)        

Compensation disclosure  2.967      -6.267 

  (19.83)      (29.28) 

Compensation vote   0.379     10.19 

   (28.11)     (41.03) 

PCAOB optout    -8.147    -10.17 

    (6.465)    (6.948) 

Accounting standard     -7.717   -8.421 

     (6.918)   (7.127) 

Confidential filing      -4.070  -4.905 

      (5.022)  (5.778) 

Testing the water       0.119 2.641 

       (5.486) (6.296) 

Industry FE YES YES YES YES YES YES YES YES 

Constant -182.8** -190.9** -188.0** -200.3*** -188.9*** -193.6*** -184.2*** -218.7*** 

 (76.44) (75.11) (76.32) (72.11) (71.53) (72.36) (67.12) (79.24) 

Observations 129 129 129 129 129 128 128 128 

R2 0.148 0.148 0.148 0.159 0.157 0.152 0.148 0.177 
 

Standard errors in parentheses* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table 5 JOBS Act effect on underpricing using robust standard error 

Independent 

Variables 

   Dependent variable: Underpricing    
Full Underpricing Offer to 1st Open Return 1st Open to Close Return 

Proceeds 5.592*** -0.684 -0.427 4.755*** -0.193 -1.170 0.161 -0.355 0.0697 
 (1.515) (1.783) (1.674) (1.450) (2.014) (1.708) (0.290) (0.440) (0.374) 

EGC 4.167* 2.950 4.030* 2.920 2.817 3.192 0.258 0.504 -0.142 

 (2.644) (2.297) (2.366) (2.694) (1.917) (2.240) (0.611) (0.488) (0.629) 

Revenue 0.353  -0.615 0.221  -0.413 0.00282  -0.300 
 (0.676)  (0.920) (0.612)  (0.698) (0.284)  (0.370) 

Total Asset  -0.353   -0.101   -0.0848  

  (1.061)   (1.084)   (0.437)  

Profit Margin  0.0000192   0.0000193*   0.000000806  

  (0.0000121)   (0.0000102)   (0.00000465)  

ROA   -0.00406   -0.00160   0.0237 

   (0.0387)   (0.0264)   (0.0241) 

IPO days   -0.0163**   -0.0201**   0.000014
  (0.00681)   (0.00789)   (0.00186

Above Pricing  33.36*** 34.06***  30.35*** 31.99***  -0.359 -0.0805 

  (3.464) (3.855)  (3.162) (3.460)  (0.422) (0.380) 

Big4 Auditor   1.392   0.628   -0.216 
   (2.542)   (2.303)   (0.685) 

Top Underwriter  6.528** 4.352*  1.720 2.168  2.293** 1.585** 

  (2.531) (2.537)  (2.122) (2.315)  (1.087) (0.661) 

US Accounting  6.110   1.260   3.878*  

  (6.222)   (5.090)   (2.258)  

Foreign   -0.352   0.497   -1.623 
   (3.632)   (3.126)   (1.172) 

Technology 0.959 -3.699 16.40** -1.447 15.01*** 2.615 0.168 0.202 1.379* 
 (3.878) (3.161) (7.469) (3.767) (4.922) (3.328) (0.856) (1.646) (0.793) 

EGC*hightech 5.434 6.239  8.065   0.396   

 (6.738) (5.595)  (5.722)   (1.410)   

Industry FE NO YES YES NO YES YES NO YES YES 

Constant -90.28*** 13.28 1.853 -73.02*** -5.015 29.77 -2.217 2.736 0.0273 

 (26.45) (29.07) (29.70) (25.53) (32.11) (30.56) (5.207) (6.282) (5.932) 
Observations 497 494 390 439 437 350 495 492 389 
R2 0.048 0.284 0.351 0.043 0.387 0.417 0.001 0.035 0.083  
  Robust standard errors in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01 
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Table 6 JOBS Act effect based on groups above mean and below mean of revenues 

Independent 

Variables 

 Dependent variable: Underpricing  
Below mean Above mean Below mean Above mean Below mean Above mean 

Proceeds 6.806*** 5.257** -0.541 1.222 2.627 -1.116 
 (2.386) (2.568) (3.013) (2.742) (3.760) (2.651) 

EGC 7.843** 3.985 9.164** 1.956 9.729** 1.715 

 (3.766) (3.486) (3.802) (2.924) (4.295) (3.201) 

Revenue -0.0158 -4.964*   -0.111 -1.906 

 (1.013) (2.772)   (1.394) (2.751) 

Total Asset   2.270 -4.370**   

   (1.446) (1.757)   

Profit Margin   -0.00000521 -0.0231   

   (0.0000448) (0.0534)   

ROA     -0.0120 0.0119 

     (0.0265) (0.112) 

IPO days     -0.0100 -0.0171 

     (0.0178) (0.0131) 

Above Pricing   28.05*** 33.92*** 36.09*** 32.62*** 

   (5.691) (3.292) (6.904) (3.688) 

Big4 Auditor     -1.019 3.960 

     (5.091) (4.314) 

Top Underwriter   6.581* 5.933 5.595 4.609 

   (3.839) (3.821) (4.898) (4.319) 

US Accounting   8.899 -0.217   

   (6.485) (6.880)   

Foreign     4.419 -2.423 

     (5.568) (3.933) 

Technology 6.004 0.111 2.529 -3.524 -1.087 8.588 

 (5.502) (4.650) (5.178) (3.859) (23.56) (24.20) 

Industry FE NO NO YES YES YES YES 

Constant -115.1*** -51.90 -7.624 9.897 -40.41 28.14 

 (41.88) (43.53) (50.66) (44.65) (68.32) (50.00) 

Observations 209 288 206 288 142 248 

R2 0.077 0.026 0.214 0.339 0.286 0.396 
 
         Robust standard errors in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01 
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Table 7 JOBS Act effect based on groups above mean and below mean of profit margin 

Independent 

Variables 

 Dependent variable: Underpricing  
Below mean Above mean Below mean Above mean Below mean Above 

mean Proceeds 8.062*** 3.341 -1.718 0.330 -0.291 -1.582 
 (2.992) (2.118) (3.625) (2.274) (3.988) (2.299) 

EGC 6.985 3.020 7.926* 1.010 9.227* 0.542 

 (4.501) (3.008) (4.127) (2.634) (4.708) (2.886) 

Revenue 0.956 1.047   -0.995 -0.507 

 (1.197) (1.519)   (1.628) (1.568) 

Total Asset   1.960 -1.743   

   (1.787) (1.375)   

Profit Margin   -0.00000257 -0.000139   

   (0.0000518) (0.000296)   

ROA     -0.00440 0.0745 

     (0.0311) (0.127) 

IPO days     -0.00890 -0.0175 

     (0.0194) (0.0118) 

Above Pricing   34.54*** 32.17*** 37.38*** 30.64*** 

   (5.001) (3.306) (5.588) (3.691) 

Big4 Auditor     4.268 1.812 

     (6.258) (3.666) 

Top Underwriter   11.29** 2.396 7.557 2.935 

   (4.706) (3.123) (5.408) (3.754) 

US Accounting   -4.553 12.23**   

   (7.835) (5.698)   

Foreign     13.92** -7.054* 

     (6.319) (3.603) 

Technology 5.183 1.170 -3.401 0.285 -2.295 14.53 

 (5.760) (4.300) (5.250) (3.668) (27.01) (15.25) 

Industry FE NO NO YES YES YES YES 

Constant -136.8*** -53.27 26.85 -0.418 9.803 28.01 

 (52.40) (35.19) (60.61) (36.74) (71.99) (41.72) 

Observations 211 286 209 285 159 231 

R2 0.087 0.028 0.285 0.320 0.403 0.362 
 
Standard errors in parentheses   * p < 0.10, ** p < 0.05, *** p < 0.01 
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Table 8 JOBS Act effect on underpricing eliminating outliers 

Independent 

Variables 

   Dependent variable: Underpricing    
Full Underpricing Offer to 1st Open Return 1st Open to Close Return 

Proceeds 5.178*** -0.486 -0.747 4.587*** -0.320 -1.593 0.152 -0.353 0.0581 
 (1.575) (1.781) (1.801) (1.653) (1.761) (1.796) (0.467) (0.632) (0.472) 

EGC 5.812** 4.362** 4.770** 5.209** 3.036 3.900* 0.315 0.522 -0.147 

 (2.354) (2.082) (2.237) (2.437) (2.052) (2.266) (0.695) (0.732) (0.586) 

Revenue 0.594  -0.483 0.349  -0.624 0.00528  -0.288 

 (0.730)  (0.901) (0.767)  (0.894) (0.215)  (0.236) 

Total Asset  -0.432   -0.162   -0.0793  

  (0.913)   (0.996)   (0.350)  

Profit Margin  0.0000187   0.0000154   0.000000898  

  (0.0000404)   (0.0000358)   (0.0000139)  

ROA   -0.00391   0.000309   0.0235*** 

   (0.0226)   (0.0216)   (0.00593) 

IPO days   -0.0149   -0.0203**   0.00000389 

   (0.00913
) 

  (0.00939)   (0.00239) 

Above  32.22*** 32.50***  29.71*** 30.83***  -0.354 -0.124 
  (2.562) (2.803)  (2.369) (2.673)  (0.897) (0.734) 

Big4 Auditor   1.545   1.707   -0.225 
   (2.821)   (2.919)   (0.738) 

Top 
Underwriter 

 6.755*** 4.452  2.906 2.904  2.226*** 1.579** 

  (2.422) (2.773)  (2.463) (2.845)  (0.858) (0.727) 

US 

Accounting 

 7.201   -0.913   4.368***  

  (4.451)   (4.579)   (1.576)  

Foreign   -3.250   -1.039   -1.725** 

   (2.828)   (2.989)   (0.740) 

High-tech 3.101 -1.205 14.85 2.573 15.11 13.02 0.388 0.197 1.379 

 (3.214) (2.762) (14.91) (3.247) (11.45) (13.93) (0.948) (4.434) (3.902) 

Industry FE NO YES YES NO YES YES NO YES YES 

Constant -85.19*** 7.854 7.315 -71.62** -1.514 26.78 -2.106 2.203 0.208 
 (27.28) (29.50) (34.35) (28.65) (30.96) (33.91) (8.090) (11.04) (9.005) 

Observations 490 487 384 415 413 330 488 485 383 

R2 0.056 0.316 0.386 0.046 0.415 0.441 0.001 0.037 0.084 

Standard errors in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01 
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 Table 9 Propensity Score Matched Sample on effects of JOBS Act in Full Period 

Variable PS Matched Treatment group 

 
Difference T-stat 

 Control group    

Differences in Control Variables     

Proceeds 18.519 18.568 0.486 0.59 

Assets 5.797 5.876 -0.791 0.59 

Top underwriter 0.737 0.682 0.056 1.16 

Above filing range 0.285 0.240 0.447 0.959 

Differences in Underpricing  

Full underpricing 14.745 20.826 6.081 2.59 

From offer to 1st day open 15.858 21.218 5.360 2.0 

From 1st open to 1st close 0.785 1.135 0.451 0.78 

From 1st open to 1st week 1.422 1.028 -0.394 0.87 
 

This table presents results from using propensity score matching to match EGC issuers with similar issuers 

before JOBS Act passed. Propensity score is calculated using logistic model. 
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Table 10 Propensity Score Matched Sample on effects of JOBS Act for Different Periods 

Variable PS Matched Treatment group Difference T-stat 

Differences in Underpricing Control group 
   

6 months     

Full underpricing           13.137 18.332 5.195 1.09 

From offer to 1st day open 18.249 17.808 -0.441 0.09 

From 1st open to 1st close 1.559 1.604 0.045 0.06 

From 1st open to 1st week 0.929 0.895 -0.033 0.08 

12 Months 
    

Full underpricing       16.597 19.042 2.446 0.73 

From offer to 1st day open 20.589 17.551 -3.038 0.93 

From 1st open to 1st close 1.143 1.013 -0.130 0.14 

From 1st open to 1st week 0.861 1.064 0.203 0.72 

18 Months 
    

Full underpricing 15.761 23.338 5.987 1.73 

From offer to 1st day open 18.595 22.627 4.032 1.14 

From 1st open to 1st close 0.689 1.209 0.6030 0.86 

From 1st open to 1st week 0.681 1.217 0.536 2.89 

24 Months 
    

Full underpricing 14.745 20.826 6.081 2.35 

From offer to 1st day open 15.858 21.218 2.681 2.00 

From 1st open to 1st close 0.785 1.135 0.350 0.78 

From 1st open to 1st week 1.422 1.292 -0.130 -0.27 
 

This table compares underpricing difference 6,12, 18 months before and after the JOBS Act and uses same propensity score method 

as full period table. None of control variables show statistically difference between matched control group and treatment group (not 

shown in table). 
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Table 11 Institutional allocation on underpricing 
 

Independent 
Variables 

   Dependent variable: Underpricing    

Full Underpricing Offer to 1st Open Return 1st Open to Close Return 
Proceeds 5.600***   4.629***   0.865   

 (1.429)   (1.304)   (0.653)   
Institutional% -0.0370 -0.0616 -0.0658 -0.0180 -0.0387 -0.0383 0.00908 0.00121 0.0152 

 (0.0564) (0.0495) (0.0462) (0.0520) (0.0430) (0.0429) (0.0257) (0.0264) (0.0109) 
Post*Institutional% 0.103* 0.105* 0.107** 0.0639 0.0733 0.0912* -0.00718 0.00841 -0.00467 

 (0.0613) (0.0549) (0.0540) (0.0551) (0.0465) (0.0484) (0.0279) (0.0293) (0.0128) 

Revenue   -1.133   -1.149   -0.598*** 

   (0.884)   (0.784)   (0.209) 
Total Asset  0.767   0.00120   1.298***  

  (0.774)   (0.664)   (0.414)  
ROA   0.0677*   0.0570   0.0725*** 

   (0.0398)   (0.0352)   (0.00941) 
Above Pricing  35.96*** 35.73***  32.56*** 32.58***  -0.276 0.210 

  (2.796) (2.896)  (2.316) (2.554)  (1.493) (0.684) 
Big4 Auditor  -1.172   -0.561   0.456  

  (2.709)   (2.381)   (1.450)  
Top Underwriter   4.574*   1.774   1.337** 

   (2.738)   (2.599)   (0.647) 
Technology 4.498 16.61 17.83 3.465 16.23 14.01 0.759 2.209 0.560 

 (3.660) (12.83) (15.70) (3.321) (11.98) (13.66) (1.667) (6.852) (3.709) 
Industry FE NO YES YES NO YES YES NO YES YES 

Constant -87.28*** -9.312 -2.869 -69.16*** -6.230 0.876 -15.68 -8.272 3.043 
 (26.30) (13.41) (16.25) (24.06) (12.53) (14.14) (12.03) (7.162) (3.840) 

Observations 525 514 366 469 459 327 524 513 366 

R2 0.038 0.303 0.385 0.033 0.384 0.444 0.004 0.026 0.176 
 
Standard errors in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01 

 

 

 

Table 12 Original institutional allocation on subsequent return 
 

 One_Week One_Month Two_Month Three_Month Six_Month One Year 

Proceeds -0.260 0.255 -0.317 0.177 2.082 1.242 
 (0.298) (0.924) (1.682) (1.874) (2.177) (2.136) 

EGC -0.344 -0.361 -1.045 0.00857 3.652 5.603 

 (0.456) (1.418) (2.555) (2.800) (3.253) (3.231) 

Institutional% -0.0139 -0.0495* -0.0782 0.00457 -0.0532 -0.0124 

 (0.00749) (0.0233) (0.0420) (0.0456) (0.0533) (0.0528) 

Top Underwriter 0.481 1.269 3.040 7.257* 1.930 2.835 

 (0.540) (1.684) (3.045) (3.350) (3.960) (3.790) 

GDP growth 16.89 -50.66 -49.45 8.100 -140.2 -41.31 

 (22.67) (70.23) (125.5) (139.2) (154.6) (159.8) 

Industry FE YES YES YES YES YES YES 

Constant 2.075 -2.730 8.604 -8.246 -23.47 -21.83 

 (6.070) (18.80) (34.08) (38.05) (46.28) (43.45) 

N 523 507 495 519 434 510 

R2 0.027 0.016 0.012 0.023 0.023 0.015 
 
Standard errors in parentheses * p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 13 JOBS Act effect on underpricing using large issuers control groups 

Independent 

Variables 

  Dependent variable: Underpricing 

 

  

 First day underpricing  Institutional allocation 

Proceeds 5.469*** 6.971*** -0.488 -0.427 6.130*** 0.187 -0.223 
 (1.712) (1.712) (2.015) (2.007) (1.505) (1.923) (1.876) 

EGC 5.002* 3.318 3.609 4.030    

 (2.550) (2.535) (2.325) (2.480)    

Institutional%     -0.0517 -0.0614 -0.0660 

     (0.0558) (0.0496) (0.0463) 

EGC*Institutional%     0.0917 0.104* 0.108** 

     (0.0622) (0.0557) (0.0545) 

Revenue 0.440 -0.654 -1.249 -0.615   -1.078 

 (0.789) (0.845) (0.937) (0.998)   (0.998) 

Total Asset   1.171   0.708  

   (1.285)   (0.986)  

Profit Margin   0.0000343     

   (0.0000469)     

ROA    -0.00406   0.0671* 

    (0.0253)   (0.0402) 

Above Pricing   31.56*** 34.06***  35.87*** 35.80*** 

   (2.839) (3.091)  (2.929) (2.963) 

IPO days    -0.0163    

    (0.0102)    

Big4 Auditor    1.392  -1.245  

    (3.149)  (2.813)  

Top Underwriter   5.764** 4.352   4.688 

   (2.735) (3.092)   (2.906) 

Foreign    -0.352    

    (3.091)    

US Accounting   6.439     

   (4.704)     

Industry FE NO YES YES YES YES YES YES 

Constant -88.27*** -119.2*** -6.659 1.853 -104.5*** -12.39 10.37 

 (29.62) (33.10) (35.15) (38.30) (32.10) (34.41) (35.28) 

Observations 497 497 494 390 525 514 366 

R2 0.044 0.114 0.310 0.351 0.090 0.303 0.385 
 
Robust standard errors in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01 

 



 

 89 

Table 14 One week underpricing regression 
 

Independent 

Variables 

 
Dependent variable 

 

 One week underpricing  

Proceeds 5.493*** 3.334 3.151* 5.264** 3.270 

 (1.832) (2.250) (1.792) (2.158) (2.384) 

EGC 5.962** 5.543*    

 (2.712) (3.009)    

Institutional%   -0.0594 -0.0682 -0.0855 

   (0.0594) (0.0572) (0.0566) 

EGC*Institutional%   0.0695 0.0899 0.0829 

   (0.0674) (0.0644) (0.0649) 

Revenue -0.196    -0.349 

 (0.891)    (1.108) 

Total Asset  0.299  0.359 -0.411 

  (1.156)  (1.128) (1.524) 

Big4 Auditor 
 

-0.756 
 

1.065 -0.601 

  (3.301)  (3.274) (3.433) 

Top Underwriter 
 

8.117** 7.903** 
 

10.95*** 

  (3.231) (3.195)  (3.418) 

US Accounting  6.689   4.760 

  (5.221)   (5.625) 

EGC*hightech  5.676 7.655   

  (7.389) (7.311)   

Industry FE YES YES YES YES YES 

Constant -93.45*** -79.99** -63.99* -89.00** -53.96 

 
(35.69) (40.38) (36.47) (39.34) (42.36) 

Observations 

R2 

533 

0.082 

582 

0.095 

567 

0.080 

554 

0.070 

503 

0.093 
 

Standard errors in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01 
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Table 15 Institutional allocation on underpricing based on groups above and below mean of revenues 

Independent 

Variables 

               Dependent variable: Underpricing  

Below mean Above mean Below mean Above mean Below mean Above mean 
Proceeds 6.156** 4.912** 1.851 0.411 1.034 -0.589 

 (2.498) (2.125) (3.226) (2.591) (3.334) (2.458) 

Institutional% -0.0676 -0.0508 -0.0691 -0.0536 -0.0585 -0.0702 

 (0.0943) (0.0716) (0.0890) (0.0617) (0.0864) (0.0573) 

EGC*Institutional% 0.172* 0.0652 0.144 0.0835 0.188** 0.0692 

 (0.0991) (0.0819) (0.0943) (0.0714) (0.0909) (0.0702) 

Revenue     -0.0131 -1.366 

     (1.401) (2.633) 

Total Asset   3.537** -1.117   

   (1.596) (1.333)   

ROA     0.0765* -0.0327 

     (0.0432) (0.108) 

Above Pricing   31.44*** 36.33*** 41.41*** 33.48*** 

   (5.965) (3.467) (6.914) (3.461) 

Big4 Auditor   -7.540* 2.803   

   (4.514) (3.784)   

Top Underwriter     7.077 5.078 

     (4.731) (3.914) 

Industry FE YES YES YES YES YES YES 

Constant -106.8** -95.15** -35.38 -2.533 -10.71 15.25 

 (51.98) (45.29) (58.81) (46.22) (61.23) (46.00) 

Observations 195 330 192 322 128 238 

R2 0.083 0.090 0.235 0.345 0.367 0.417 
 
Robust standard errors in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01 
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Table 16 Institutional allocation on underpricing based on above and below mean of profit margin 

Independent 

Variables 

 Dependent variable: Underpricing  

Below mean Above mean Below mean Above mean Below mean Above mean 

Proceeds 12.22*** 4.279*   -0.196 1.349 2.680 -0.810 
 (4.097) (2.185) (5.484) (2.871) (5.094) (2.716) 

Institutional% -0.173 0.0916 -0.224** 0.0581 -0.243** 0.0487 

 (0.125) (0.0843) (0.105) (0.0736) (0.102) (0.0778) 

EGC*Institutional% 0.192 0.0527 0.206* 0.0804 0.147 0.0964 

 (0.127) (0.104) (0.106) (0.0904) (0.102) (0.0962) 

Revenue     -3.483 -0.216 

     (2.485) (1.868) 

Total Asset   1.978 -1.046   

   (2.993) (2.058)   

ROA     0.241* 0.0717 

     (0.141) (0.149) 

Above Pricing   40.22*** 29.48*** 41.03*** 30.40*** 

   (6.342) (4.256) (6.082) (4.399) 

Big4 Auditor   8.416 1.142   

   (7.911) (4.119)   

Top Underwriter     13.08** 0.296 

     (6.357) (4.416) 

Industry FE NO NO YES YES YES YES 

Constant -209.2*** -86.75* -6.955 -25.67 -33.64 10.52 

 (78.39) (46.94) (88.00) (50.14) (84.79) (52.30) 

Observations 93 158 93 158 90 147 

R2 0.196 0.136 0.472 0.369 0.538 0.372 
 
Standard errors in parentheses  * p < 0.10, ** p < 0.05, *** p < 0.01 
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Table 17 Institutional allocation on underpricing eliminating outliers 
 

Independent 
Variables 

   Dependent variable: Underpricing    

Full Underpricing Offer to 1st Open Return 1st Open to Close Return 

Proceeds 5.188***   4.336***   0.221   
 (1.249)   (1.265)   (0.364)   

Institutional% -0.0181 -0.0392 -0.0386 -0.0144 -0.0290 -0.0306 0.000218 0.00143 0.0153 

 (0.0493) (0.0423) (0.0416) (0.0497) (0.0406) (0.0422) (0.0143) (0.0148) (0.0111) 

Post*Institutional% 0.0871 0.0878* 0.101** 0.0765 0.0763* 0.0944** -0.00118 0.00221 -0.00470 

 (0.0535) (0.0469) (0.0484) (0.0529) (0.0439) (0.0477) (0.0155) (0.0164) (0.0129) 

Revenue   -1.162   -1.553*   -0.601*** 

   (0.797)   (0.803)   (0.212) 

Total Asset  0.429   -0.341   0.164  

  (0.670)   (0.647)   (0.235)  

ROA   0.0724**   0.0633*   0.0725**
*    (0.0356)   (0.0349)   (0.00948) 

Above Pricing  32.55*** 33.58***  30.49*** 31.14***  0.106 0.196 

  (2.407) (2.615)  (2.197) (2.527)  (0.842) (0.696) 

Big4 Auditor  -0.114   1.110   -0.775  

  (2.321)   (2.280)   (0.814)  

Top Underwriter   4.224*   2.254   1.342** 

   (2.463)   (2.594)   (0.655) 

Technology 3.544 11.67 14.71 2.996 13.69 12.84 0.328 0.684 0.557 

 (3.205) (12.52) (14.05) (3.189) (11.14) (13.25) (0.929) (3.825) (3.737) 

Industry FE NO YES YES NO YES YES NO YES YES 

Constant -80.55*** -4.459 -1.278 -63.67*** -3.367 3.556 -3.122 0.253 3.061 

 (22.99) (13.11) (14.55) (23.33) (11.73) (13.79) (6.696) (4.008) (3.870) 

Observations 515 504 361 438 429 310 514 503 361 
R2 0.043 0.331 0.406 0.036 0.404 0.449 0.001 0.005 0.175 

 
Standard errors in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01 
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Private Equity Performance, Fund Size and Historical Investment 

1. Introduction 

Private equity investment is an increasingly popular investment avenue in the United States and 

unlike public financing, private equity investment needs specialized knowledge of the industry and 

corporation and more experienced professionals to handle the investment risk so that it reallocates 

capital to most productive sectors of the economy. Figure 1 shows the number of deals for three 

major types of private equity investment, buyout, venture and real estate. Venture capital investment 

deals increased from almost negligible to over 100 in the late 90s IT bubble period and further rose 

to 171 in 2015. Real estate and buyout also developed rapidly in the last two decades and were 

influenced greatly by recent Great Recession around 2008 with real estate recovering more robustly 

in the following period. In 2014, exits from buyouts exceeded $450 billion and committed dry power 

reached a record of $1.2 trillion globally, including $452 billion earmarked for buyout alone40. 

Figure 2 shows size-weighted and equal-weighted net IIR for PE funds in my sample. It shows that 

PE performance steadily increased since 2005 with only little crawling back in 2009 from about 5% 

to above 20% at the peak of 2012 and then fell quickly to 10% in 2013. There is no apparent 

difference between size-weighted and equal-weighted measured performance except for the most 

recent year when funds with big market cap had a deteriorating performance. One possible reason is 

that funds with big market cap are greatly affected by potential success or failure of some key 

important buyout projects and therefore is more volatile than equal-weighted funds. Table 1 shows 

top 10 limited partners in United States. Private equity investors are principally institutional 

investors such as endowments and pension funds. These investors, called Limited Partners (LPs), 

commit a certain amount of capital to private equity funds, which are run by General Partners (GPs) 

                                                      
40 Global Private Equity Report 2015, Bain& Company 

 



 

 94 

who manage the fund and make investment decisions (Phalippou and Zollo (2005)). The most 

powerful PE fund investors are investing $150 billion up to over $515 billion with the largest 

partners investing over 100 funds, indicating diversification effort made by LPs to spread the risk 

across different industries. This paper discusses the potentially most important factors that affect the 

performance of the funds and deepens our knowledge of the private equity industry. 

 

2. Literature Review 

Literature in this area has been focusing on the performance of private equity funds and 

characteristics of the fund and industry. Kaplan and Schoar (2005) investigate the performance and 

capital inflows of private equity partnerships. They found that average fund returns approximately 

equal the S&P 500 even though substantial heterogeneity across funds exists. In addition, better 

performing partnerships are more likely to raise follow-on funds and larger funds but the 

relationship is concave for the top performing funds. Indro et al. (1999) find that actively managed 

mutual funds have to attain a minimum fund size before they achieve sufficient returns to cover 

their costs and diminishing marginal returns to information activities exist when a mutual fund 

exceeds its optimal size. In other words, mutual funds also saw a concave relationship between fund 

size and their performance. However, Phalippou and Zollo (2005) include a similar regression 

specification but  do not find evidence of a concave relationship between performance and fund size 

but they do find that fund performance co-varies positively with both business cycles and stock-

market cycles and is exposed to tail risk. Also, they disclose that low performance is concentrated 

in small and inexperienced funds. Another paper published by Phalippou and Gottschalg (2009) 

show that average fund performance, after correcting for sample bias and overstated accounting 

values, underperforms -3.83% per year with respect to the S&P 500 when they include out of 

sample funds which do not have good exits. Harris, Jenkinson and Kaplan (2012) explore the 

relationship between absolute measures of performance IRRs and multiples of invested capital and 

performance relative to public markets and find that performance relative to public markets can be 
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predicted well by a fund’s multiple of invested capital and IRR. In addition, their regression results 

suggest a concave relation between size and performance for VC funds, mostly driven by lower 

returns to small funds. Ljungqvist and Richardson (2003) provide several determining factors for 

excess returns of private equity fund including existing investment opportunities and competition 

amongst private equity funds. They also attribute the magnitude of excess returns to compensation 

for holding a 10-year illiquid investment. The recent published paper Brown et al. (2015) 

examines private equity performance for buyout and venture funds using Burgiss, Cambridge 

Associates (CA), PitchBook, and Preqin these four databases and buyout funds have outperformed 

public equities over long periods of time, which outperformed venture funds except in late 90s. 

  Economists have also focused on this topic in other countries. Diller and Kaserer (2005) 

analyze the determinants of returns generated by private equity funds in Europe and find fund 

returns unrelated to stock market returns and negatively correlated with the growth rate of the 

economy. Overall, the impact of fund inflows in to the industry, market sentiment and GP’s skills 

play an important role in fund performance. Kaplan and Strömberg (2008) specifically focus on 

the leveraged buyout industry in UK, and they find private equity fund returns tend to decline 

when more capital is committed to this asset class but capital commitments to private equity tend 

to decline when realized returns decline, hinting that private equity industry follows business 

cycle. Nowak, Knigge and Schmidt (2004) use a unique database CEPRES from Germany that 

provides high quality data on private equity fund, and show that investment timing has an impact 

on the performance of venture capital funds by constructing investment timing concept in terms of 

fund cash flow and market valuation index. 

  Overall, studies on private equity industry mainly focus on the characteristics of portfolio 

investment and examine how they make investments that would affect fund performance, as well 

as the effects of accounting methods from different databases on fund performance. This paper 

discusses the role of past experience the funds play and how private equity funds went through last 

great recession using the most recent data from Bloomberg. In addition, this paper segregates data 

samples in different fund aspect and applies regression techniques with enhanced granularity. 
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3. Empirical Analysis  

3.1. Dataset 

Bloomberg offers detailed information on private equity funds and I restrict the sample funds to United 

States PE market and with fund size over $1 million with the inception date from 2002-2013, all of 

which puts the sample size at 1165. The dataset covers comprehensive information on fund 

characteristics and fund performance such as fund size, targeted size before inception, investment 

industry and strategy, inception date, number of historical investments and current investments, various 

performance measures including net IRR, investment multiples DPI, RVPI and MOIC as well as 

quartile ranking among all the PE funds in Bloomberg database. Macroeconomic variable GDP growth 

rate and great recession dummy variable are also included. 

 Table 2 shows that average of net IRR for 239 funds is 8.64% with 14.66 standard deviation. There 

is wide gap of fund performance with worst IRR of -73.6% and best one of 55.1%. Fund size ranges 

from 2 million as minimum to 21.7 billion as maximum. Three private equity performance multiples 

also show huge performance gap, with MOIC of one fund reaching 6.24 times. DPI and RVPI have less 

standard deviation but still show wide gap across different funds. The number of investments made by 

the funds indicates past history of the fund, among which the largest number of investments come from 

New Enterprise Associates XII LP with 95 investments so far. Table 3 compares some key fund 

performance measures and information for venture capital private equity and buyout equity. Due to 

different business purposes, buyout funds need to raise more money to purchase a company’s shares so 

as to gain a controlling interest in the targeted firm. The average fund size is 1.15 billion, significantly 

larger than 0.22 billion for venture funds which manage money from investors seeking private equity 

stakes in startup enterprises with strong growth potential. The performances for the two types are 

ambiguous. While DPI is significantly higher for buyout, RVPI is the opposite with MOIC very close 

to each other. For the number of investments still ongoing, venture funds invest significantly more 

than the buyout cases probably because each investment need less money than buyout investment. In 
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addition, it seems that buyout funds are able to raise money more than expected compared to venture 

funds. 

   3.2. Econometric model 

Based on previous literature, I categorize the explanatory variables to two groups in general. 

Macroeconomic variables such as GDP growth rate and great recession dummy variable and fund 

characteristics such as fund size, number of historical investment, various performance measures. 

Literature shows fund size is a key variable for fund performance. Indro et al. (1999) conclude that net 

returns are negative in the two smallest size groups; as fund size increases, net returns turn positive and 

increase. Also, the marginal net returns to active management become negative as the fund exceeds an 

optimal size by using the square term. Phalippou and Zollo (2005) however do not find evidence of a 

concave relationship between performance and fund size but do find a positive relationship between 

size and performance documented in Kaplan and Schoar (2005). Ljungqvist and Richardson (2003) 

show that fund size and fund inflows are significant of excess IRRs in their specification and excess 

IRRs reach a maximum at find sizes between $1.1 billion and $1.2 billion. In this paper, I include in the 

specification both log asset size and its square term. 

 Another two variables that indicate the popularity and sophistication of the funds are the number of 

historical investments and actual fund raised over targeted size ratio. More previous investments 

improve the general partners’ skills and knowledge necessary to make efficient and timing investment. 

The more excess of fund that general partners raised compared to what they expect, the more popular 

the fund is, indicating strong confidence that investors believe in the fund future performance. Table 3 

shows that venture capital has higher standard deviation of performance (1.02 versus 0.52 for venture 

funds and buyout fund in terms of MOIC). Therefore, I create a dummy variable for venture funds to 

measure the specific fund type effect on fund performance. Macroeconomic condition is supposed to 

greatly affect the performance of private equity industry. Phalippou and Zollo (2005) conclude fund 

performance significantly increases with the average GDP growth rate and decreases with the average 

level of interest rates. Diller and Kaserer (2009) find the fact that private equity returns seem to be 
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negatively correlated with the overall economic development over the lifetime of a fund. Because I have 

the dataset updated to 2013, a dummy variable for the recent great recession is included to gauge if fund 

performance was dramatically hurt by economic recession. The main regression specification is the 

following. 

Performance Measurei / Quartile Rankingi = α +1 * Fund Sizei + β2 * Historical Performancei + β3 * 

Fund Raised over Targeted Ratioi +β4 * Historical Performancei +β5 * Historical Performancei + εi 

4. Main Results 

Table 4 shows the main result with MOIC as dependent variable in terms of performance measure. 

Contrary to the previous literature (Kaplan and Schoar (2005), Indro et al. (1999)), fund size coefficient 

is not statistically significant for all five models, nor is fund size squared. However, coefficient for GDP 

growth rate is significant but interestingly negative, although it is marginal, indicating inception of fund 

at GDP growth rate of 1% more decrease investment multiple about 0.08. Considering the huge amount 

of investment in some funds, this can have significant effect on investment return, this result consistent 

with Diller and Kaserer (2005). Number of historical performance is also strongly significant in all 

model specifications. Ten more investments in PE industry would potentially increase the investment 

multiple 0.5, a large boost of return given the mean of MOIC merely around 1.5, further showing that 

experience and familiarity of this industry is crucial for right target of firms to take advantage of the 

potentials. With controlling for the year fixed effect and strategy fixed effect. R-squared increases with 

no obvious coefficient change. Table 5 replaces MOIC with net IRR, another important performance 

measurement. GDP growth rate still plays critical role in shaping private equity industry performance 

and number of historical investments also strongly affects profit and loss of PE funds where 10 more 

investments would potentially cause roughly 9% rise of IRR. Interestingly, the recession dummy 

variable is negatively significant, indicating that if the inception of the fund is during recession period, 

the fund will have weaker return later and that explains why during the great recession number of deals 

sharply decreases. Controlling fixed effect of year and strategy does not change much of the result. 

Table 6 further does robustness test by replacing MOIC with DPI, which measures money distributed 
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to limited partners by the fund, relative to contributions, focusing on outcome of invested projects. 

While GDP growth rate no longer shows statistically significant, number of historical investment 

remains strongly significant. Another key variable fund size is only marginally significant in the first 

model but the effect disappears after controlling other factors. Contradicted is the coefficient of 

recession dummy with previous regression results that initiation of PE fund during the recession period 

would be a good decision. 

Next, it is interesting to look at the segmentation of performance and study the potential factors that 

determine each level of performance. Table 7 trisects the dependent variable net IRR at 4.12% and 

10.6% as two separate points41. The result shows the best way to improve for funds with poor returns is 

to accumulate the experience of investment by reaching more deals as number of historical investment 

deals is statistically significant. For medium performed funds, expanding fund size seems to be a better 

solution, as the size is marginally significant at 10% level. In other words, raising $100 million more 

from investors would increase net IRR 4.42%, a considerable boosting given the mean of net IRR only 

8.64%. For good performed fund with over 10% annual return, fund performance is anti-cyclical except 

during great recession period. And inconsistent with Phalippou and zollo (2005), we find negative 

relationship between fund size and performance, showing that marginal return of size turns negative if 

the fund is already in good performance group. Continually improving managerial skill in portfolio 

management and market research is more important than simply expanding the fund size for the top 

performers. Then we analyze this issue from a different angle and trisect the fund size at $120 million 

and $390 million as in Table 8. For small private equity funds with less than $120 million, past 

history of investment is crucial for further improvement and fund performance is anti-cyclical of 

macroeconomic conditions. For large size fund, experience is again critical in improving the fund 

performance, so is the anti-cyclicality nature. For size in middle of the trisection, no variables are 

significant. Last, Table 9 studies the issue based on different strategy consisting of venture, buyout, 

                                                      
41 The reason that observation number is different is there are missing data in some independent variables. This situation is 
repeated in size trisection case in Table 8. 
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real estate, fund of funds and others42. For venture and buyout funds, historical investment number 

persistently plays an important role. In addition, both type of funds show anti-cyclical trend. 

However, venture funds initiated during the great recession suffered huge loss thereafter and for 

buyout fund, fund size works against the performance showing small funds experience less volatility 

of subsequent performance from those merger and acquisition deals. 

 Besides the performance measures we used above, Bloomberg offers quartile ranking for all PE 

funds that are recorded in its database. For my database, there are 27.68% of funds in first quartile, 

29.12% in second quartile, 22.91% in third quartile and 20.29% in fourth quartile. They are almost 

evenly distributed in terms of quartile ranking. We then create a dummy variable with first quartile equal 

to one and other quartiles zero so as to measure what factors would make the funds more likely to be the 

first tiers. The result in Table 10 shows fund size and its square are both significant in all regression 

specifications and follow concave curve with respect to the returns. The higher the fund within certain 

range, the more likely the fund is in first quartile. However, too big a fund also hurts that possibility. 

With both strategy and year fixed effect controlled, number of historical investment is only significant at 

15% level. Also insignificant is macro-variables probably due to the year fixed effect. However, year 

2009 dummy variable (not shown in the table) is strongly significant with negative coefficient 14.83, 

showing fund performance deteriorated during great recession period. 

5. Conclusion 

This paper discusses private equity fund performance and its important contributors. Regression results 

show that fund previous investment experience critically affects the final outcome of the investment. 

There seems to be a quadratic concave function between fund size and return but the result is not 

robust, so is the fund raised over fund targeted size ratio. Macroeconomic conditions play an important 

role through GDP growth rate, but contrary to Phalippou and Zollo (2005), I find private equity funds 

set up in expansion period fail to beat funds initialized during economic downturn period except for the 

recent great recession when the stagnated economy severely hurt investment deals. In other words, it 

                                                      
42 Other strategies include debt, growth, real assets, coinvestment and secondary. 
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was not an opportune time to make investment during either the recession period or the peak of the 

expansion while initial recovery period investment or later expansion period investment offers funds 

the best performance. Segmentation analysis based on net IRR and fund size yields similar results. 

Weidig and Mathonet (2004) define private equity as “it provides equity capital to enterprises not 

quoted on a stock market. Private equity can be used to develop new products and technologies, to 

expand working capital, to make acquisitions, or to strengthen a company’s balance sheet.” Private 

equity investment provides precious value and catalyst to the market economy in light of capital and 

managerial experience to the companies. They monitor the progress of firms, sit on boards of directors 

and offer advice to daily firm management (Gompers and Lerner (2016)). It is a perfect indicator of the 

extent to which investors feel confident about the future economy and market return. Given more 

granular data, future work needs to be further studied on what criteria the limited partners choose 

private equity fund based on, how different funds with the sample general partners correlated with each 

other in terms of performance and whether market sentiment play an important role in long time 

investment as public stock market shows. In addition, it is worth noting that there are several private 

equity databases providing similar information on this market, not only from Bloomberg, which this 

paper depends on, but also Venture Economics, Thomson Venture Economics and others. Brown et 

al. (2015) discuss four databases and yield similar performance estimates across the data sets, but 

there are more to deal with. Figuring out the similarities and disparities between them would help us 

better understand reasons behind different research outcome. 
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Figure 1 Number of deals for each type of private equity fund 

 
Source: Bloomberg 

 

Figure 2 weighted and equal-weighted net IRR 

 
Source: Bloomberg
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   Table 1 Top 10 Limited Partners in United States 

  

Limited Partner Entity Type 
Total Assets  

($M) 

#PE  

Funds 

American General Life Insurance Co Insurance Company 515581.0 -- 

Metropolitan Life Insurance Co Insurance Company 377828.4 155 

California Public Employees' Retirement System Government Pension 315783.0 376 

Teachers Insurance & Annuity Association of America Insurance Company 262634.0 321 

Lincoln National Life Insurance Co Insurance Company 213625.1 104 

New York State Common Retirement Fund Government Pension 197882.4 358 

California State Teachers' Retirement System Government Pension 181294.0 429 

Jackson National Life Insurance Co Insurance Company 174606.0 143 

MetLife Insurance Co USA Insurance Company 164718.8 225 

Florida Retirement System Government Pension 157261.7 429 

Source: Bloomberg 
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Table 2 Descriptive statistics 

Fund raised/targeted size is calculated as the total fund size actually rose by the limited partners divided 

by the targeted size when the fund was established. Historical investments and current investments 

record the number of investments that limited partners make. DPI is the ratio of money distributed to 

limited partners by the fund, relative to contributions (paid-in capital). RVPI is calculated by dividing 

the fund’s residual value by paid-in capital. MOIC stands for multiple on invested capital, also known as 

total value to paid-in (TVPI) multiple. It is calculated by dividing the fund’s cumulative distributions 

and residual value by the paid-in capital. It gives a potential investor insight into the fund’s performance 

by showing the fund’s total value as a multiple of its cost basis. It does not take into account the time 

value of money, which is a major difference from internal rate of return (IRR) measure. QTL is quartile 

ranking for the fund among all the funds in the Bloomberg private equity database. 

 

Variable N Mean Std Dev Minimum Maximum 

Net IRR % 239 8.637 14.558 -73.6 55.1 

Fund size ($billions) 540 0.673 1.836 0.002 21.7 

Fund raised/targeted size 540 0.953 0.214 0.086 1.813 

Historical investments 540 3.050 4.501 0 31 

Current investments 540 6.028 8.462 0 64 

Total investments 540 9.078 12.007 0 95 

DPI 223 0.867 0.626 0 4.83 

RVPI 208 0.712 0.538 0 5.01 

MOIC 227 1.558 0.762 0.04 6.24 

VC dummy 540 0.513 0.5 0 1 

QTL 217 2.318 1.112 1 4 

GDP growth rate % 540 5.648 1.451 -3.2 7.1 
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Table 3 Statistics for venture and buyout PEs 

Fund raised/targeted size is calculated as the total fund size actually raised by the limited partners divided by 

the targeted size when the fund was established. Historical investments and current investments record the 

number of investments that limited partners make. DPI is the ratio of money distributed to limited partners by 

the fund, relative to contributions (paid-in capital). RVPI is calculated by dividing the fund’s residual value by 

paid-in capital. MOIC stands for multiple on invested capital, also known as total value to paid-in (TVPI) 

multiple. It is calculated by dividing the fund’s cumulative distributions and residual value by the paid-in 

capital. It gives a potential investor insight into the fund’s performance by showing the fund’s total value as a 

multiple of its cost basis. It does not take into account the time value of money, which is a major difference 

from internal rate of return (IRR) measure. ***,**,* denote significance at 1 percent, 5 percent and 10 percent 

respectively for the t-test of mean difference between buyout and venture variables. 

 

Variable  Venture   Buyout  

Obs Mean Std.Dev. Obs Mean Std.Dev. 

Fund Size ($bil) 277 0.22 0.32 263 1.15*** 2.53 

MOIC 93 1.57 1.02 134 1.55 0.52 

DPI 94 0.73 0.72 129 0.97*** 0.52 

RVPI 86 0.89 0.72 122 0.58*** 0.30 

Net IRR 103 6.96 17.89 136 9.91 11.32 

Hist. investment 277 2.86 4.90 263 3.25 4.04 

Current investment 277 7.09 10.10 263 4.91*** 6.12 

Raised/Target size 277 0.94 0.20 263 0.97* 0.23 
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                 Table 4 Regression based on MOIC 

 

Independent 
 Dependent variable: MOIC  

Variables 1 2 3 4 5 

Intercept 2.27 2.27 1.91 1.39 1.14 

 (0.60) (0.60) (0.65) (0.73) (0.71) 

GDP growth rate -0.08*** -0.08*** -0.08*** 0.03*** -0.09*** 
 (0.03) (0.03) (0.03) (0.10) (0.03) 

Fund size -0.03 -1.52 -0.01 -0.01 0.01 

 (0.03) (2.78) (0.03) (0.03) (0.03) 

Fund size-squared  
0.75 

   

  (1.39)    

Historical 
0.05*** 0.05*** 0.04*** 0.04*** 0.04*** 

Investment # (0.01) (0.01) (0.01) (0.01) (0.01) 
Fund raised over   0.06 0.11 0.01 

targeted ratio   (0.17) (0.17) (0.03) 

VC dummy   0.13 0.15 0.56* 

 
  (0.09) (0.09) (0.30) 

Recession  -0.00 -0.01   

Dummy  (0.28) (0.28)   

Year FE NO NO NO YES NO 

Strategy FE NO NO NO NO YES 

R-squared    0.09           0.09  0.09 0.13   0.13 

Observations    405           405   405 405  405 
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  Table 5 Regression based on net IRR 

Independent 

Variables 

Dependent variable: Net IRR 

1 2 3 4 5 

Intercept 

 

GDP growth rate 

 

Fund size 

 

Fund size-squared 

 

Historical 

Investment # 

Fund raised over 

targeted ratio 

VC dummy 

 

Recession dummy 

 

16.10 

(2.13) 

-1.77*** 

(0.56) 

-0.08 

(0.58) 

 

 

0.92*** 

(0.17) 

 

 

 

 

 

 

18.31 

(2.16) 

-2.15*** 

(0.59) 

2.67 

(5.53) 

-1.37 

(7.77) 

0.94*** 

(0.17) 

 

 

 

 

-10.37* 

(5.33) 

19.29 

(3.14) 

-2.15*** 

(0.59) 

-0.19 

(0.64) 

 

 

0.94*** 

(0.18) 

1.41 

(3.32) 

-0.40 

(1.76) 

-10.11* 

(5.36) 

6.15 

(5.06) 

0.99 

(1.97) 

-0.07 

(0.67) 

 

 

0.91*** 

(0.18) 

2.22 

(3.36) 

-0.03 

(1.80) 

 

 

5.98 

(4.63) 

-1.92*** 

(0.57) 

0.04 

(0.67) 

 

 

0.77*** 

(0.20) 

2.07 

(3.32) 

6.93 

(6.50) 

 

 

Year FE 

Strategy FE 

NO 

NO 

NO 

NO 

NO 

NO 

YES 

NO 

NO 

YES 
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Table 6 Regression based on DPI 

Independent 

Variables 

Dependent variable: DPI 

1 2 3 4 5 

Intercept 

 

GDP growth rate 

 

Fund size 

 

Fund size-squared 

 

Historical 

Investment # 

Fund raised over 

targeted ratio 

VC dummy 

 

Recession dummy 

 

Year FE 

Strategy FE 

-0.85 

0.95 

-0.03 

(0.04) 

0.09* 

(0.05) 

 

 

0.05*** 

(0.01) 

 

 

 

 

 

 

NO 

NO 

-1.22 

(0.92) 

0.06 

(0.04) 

-4.41 

(4.17) 

2.25 

(2.09) 

0.05*** 

(0.01) 

 

 

 

 

2.33*** 

(0.40) 

NO 

NO 

-0.74 

(0.99) 

-0.17 

(0.13) 

0.03 

(0.05) 

 

 

0.05*** 

(0.01) 

0.53** 

(0.26) 

-0.17 

(0.13) 

2.42*** 

(0.40) 

NO 

NO 

-1.25 

(1.17) 

0.14 

(0.15) 

0.04 

(0.05) 

 

 

0.06*** 

(0.01) 

0.44* 

(0.27) 

-0.18 

(0.14) 

 

 

YES 

NO 

-0.59 

(1.14) 

-0.01 

(0.04) 

0.04 

(0.05) 

 

 

0.06*** 

(0.01) 

0.35 

(0.27) 

0.11 

(0.47) 

 

 

NO 

YES 

R-squared 

Observations 

0.07 

396 

0.15 

396 

0.16 

396 

0.11 

396 

0.12 

396 
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Table 7 Regression based on different groups of net IRR 

 

Independent 

Variables 

 Dependent variable: Net IRR  

1 

net IRR < 4.12% 

2 

net IRR in between 

3 

net IRR >10.6% 

Intercept 7.81 1.17 46.21 

 
(26.55) (2.95) (14.15) 

GDP growth rate 0.65 -0.08 -2.13*** 

 
(1.23) (0.13) (0.59) 

Fund size -1.08 0.24* -1.23* 

 
(1.25) (0.13) (0.66) 

Historical 1.14** 0.001 -0.003 

     Investment # (0.47) (0.038) (0.198) 

VC dummy -5.10 1.71 12.87 

 
(8.60) (1.22) (8.37) 

Recession dummy 13.25 -2.09 -11.46** 

 
(13.24) (1.28) (4.62) 

    Strategy FE YES YES YES 

R-squared 

Observations 

0.10 

118 

0.14 

139 

0.23 

135 
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Table 8 Regression based on fund size 

 

Independent 

Variables 

 Dependent variable: Net IRR  

1 

Size<120M 

2 

Size is in between 

3 

Size>390M 

Intercept 40.15 46.07 8.34 

 
(77.80) (80.77) (20.84) 

GDP growth rate -6.40** -3.42 -2.43** 

 
(2.45) (1.08) (0.64) 

Fund size -0.46 -1.57 0.26 

 
(4.19) (4.10) (0.93) 

Historical 5.07** 1.13 0.53*** 

Investment # (2.06) (0.54) (0.19) 

VC dummy -2.50 10.97 8.31 

 
(15.88)  (12.41) (6.44) 

Recession dummy -42.11** 
 

-5.53 

 
(19.70) 

 
(5.17) 

Strategy FE YES        YES  YES 

R-squared 0.39 0.17 0.18 

Observations 45        114 233 
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Table 9 Regression based on different strategy 

 

 

Independent 

Variables 

 Dependent variable: Net IRR  

1 2 3 4 5 

Venture Buyout Real Estate        Fund of Funds Others 

Intercept -48.25 59.72 0.72 -7.87 18.87 

 
(46.34) (18.90) (37.22) (28.78) (14.74) 

GDP growth -4.10** -3.09*** -3.13 1.40 -2.83*** 

rate (1.89) (0.83) (1.52) (1.60) (0.71) 

           
            Fund size 3.40 -1.82** 0.88 0.49 0.14 

 (2.36) (0.91) (1.87) (1.30) (0.73) 

            Historical 0.86* 0.63** 2.18 -2.15 0.70*** 

Investment # (0.50) (0.25) (1.35) (5.40) (0.20) 

Fund raised over 12.41 2.72 0.39 -2.62 0.89 

targeted ratio (13.62) (5.04) (7.79) (5.79) (4.38) 

Recession dummy -31.99** -11.40 
  

-16.50** 

 (13.40) (8.57) 
  

(6.42) 

R-squared 0.17 0.13 0.10 0.03 0.10 

Observations 98 134 91 36 287 
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Table 10 Logistic regression based on quartile performance 

Independent 

Variables 

Dependent variable: Dummy_1stQuartile 

1 2 3 4 5 

Intercept 

 

GDP growth rate 

 

Fund size 

 

Fund size-squared 

 

Historical 

Investment # 

Fund raised over targeted 

ratio 

VC dummy 

 

Recession dummy 

 

Strategy FE 

Year FE 

-50.33 

(18.23) 

 

 

4.49** 

(1.82) 

-0.09** 

(0.05) 

 

 

 

 

 

 

 

 

YES 

YES 

-51.81 

(18.20) 

 

 

4.67** 

(1.82) 

-0.10** 

(0.05) 

0.03 

(0.02) 

 

 

 

 

 

 

YES 

YES 

-52.79 

(18.24) 

 

 

4.67** 

(1.82) 

-0.10** 

(0.05) 

0.03 

(0.02) 

 

 

0.98 

(1.09) 

 

 

YES 

YES 

-52.73 

(18.33) 

 

 

4.77*** 

(1.83) 

-0.11** 

(0.05) 

0.03 

(0.02) 

-0.21 

(0.41) 

 

 

 

 

YES 

YES 

-53.38 

(18.37) 

0.17 

(0.31) 

4.78*** 

(1.83) 

-0.11** 

(0.05) 

0.03 

(0.02) 

-0.20 

(0.41) 

  

 

    0.39 

(1.20) 

YES 

YES 

ROC 

Observations 

0.76  

429 

0.77 

429 

0.77 

429 

0.77  

429 

0.77 

429 

ROC, receiver operating characteristics, is a graphical plot that illustrates the performance of a binary classifier system. 
Number above the 0.5 represents good classification results and good distinguishing power from independent variables. 

 




