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Abstract 

 

This dissertation consists of three essays. In the first essay, we attempt to answer the 

following three questions about the new capital raised in IPOs: Why do some IPO 

companies raise a lot of new capital while some others don’t? Where do the IPO 

companies use the new capital they raise in IPOs? How does the use of new capital affect 

the operating performance of IPO companies? We find that companies with higher R&D 

spending, higher capital expenditure, lower working capital and more long term debt tend 

to raise more capital in IPOs. These firms also spend more on R&D and capital 

expenditure. The more new capital firms raise in IPOs, the lower sales growth rate they 

have. However, firms spending a higher proportion of new capital on R&D seem to have 

higher sales growth rate. 

 In the second essay, we examine the relation between IPO valuation and offering 

size. Using a sample of 3,885 IPOs from the US, we find that IPO firms with larger 

offering size have lower valuation. Both primary share offering and secondary share 

offering are negatively related to IPO firm valuation. The valuation measures are 

positively related to the levels of capital expenditure and R&D before IPO, lending 

support to explanations based on Jensen (1986)’s free cash flow hypothesis. We also find 

evidence consistent with negative signals from larger secondary share offering size. 

Results of tests about long run IPO stock performance do not support the hypothesis that 

IPO stock demand curve is downward sloping. 
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 In the third essay, we examine how analysts react to IPO offering size. We find 

that analysts predict lower long-term growth rates for IPOs with larger offering size. The 

sizes of both primary and secondary offering are negatively related to long-term growth 

rate forecasts. We find evidence that the free cash flow effect may be related to the 

negative relation between primary offering size and growth forecast. 
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Chapter 1  

Introduction 

 

An Initial Public Offering (IPO) is the first time that a firm goes public and sells its 

shares to the public and subsequently trades these shares on a stock exchange market. The 

proceeds from IPO can be used to finance some profitable investments to increase firm’s 

value, to conduct research and development and so on. IPO can also enhance liquidity for 

the current shareholders and improve investors’ recognition. Therefore, going public is a 

big step forward for the company. It fundamentally changes the firm’s legal and 

economic structure. However, the process of IPO involves significant time commitments 

from the company’s management.  

There are three main participants in the IPO process, the issuing company, the 

investment bank who helps the firm underwrite and distribute the new securities and the 

investors. First, the manager of the issuing firm has to decide whether it is worthwhile to 

switch the company from private to public by comparing between costs and benefits. If 

going public is beneficial to the company, the manager still needs to find a suitable 

investment bank to underwrite the new issues for the firm. In many cases, the investment 

banks intentionally leave some money on the table to compensate their clients for 

providing some useful information or simply to attract investors for the new issues. 

Furthermore, the issuer and the investment banks have to choose the time of the issuing 
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date in order to get as high demands as possible. However, In spite of the popularity of 

IPO on issuing days, empirical literature shows that these IPO firms tend to have poor 

long-run performance on average. Because of the complexity and mystique, IPOs have 

always been the subject of academic debate for a long time.  

 In this dissertation, we present empirical analysis on the following areas of IPOs: 

new capital, valuation, and analyst forecasts. Finance literature presents different theories 

of why firms choose to go public. Different firms may have different motivations, which 

give rise to different implications for new capital, new capital spending, and operating 

performance. The decision to go public is so complex that no single model can capture all 

the relevant theories. In Chapter 2, by examining new capital raised in IPOs, new capital 

spending and post-IPO operating performance, we empirically test the IPO motivation 

theory and its implication for new capital spending and operating performance. 

When we talk about valuing firms, the two common-used methods are discounted 

cash flow (DCF) and asset-based approach. However, most IPO firms in U.S. are young 

companies whose values depend on expected future cash flows which are difficult to 

forecast. Therefore, the traditional DCF approach may not be appropriate for IPO 

valuation not only because of the difficulty of forecasting future cash flows but also due 

to the fact that it is not easy to estimate an appropriate discount rate for these young 

companies. Similarly, the asset-based approach is not suitable for IPO valuation either 

because this approach looks at the underlying value of a company’s assets to determine a 

firm’s value. To use asset based approach, we need a well-determined market value 

which is not available for IPO firms. Therefore, both academics and practitioners tend to 

value IPOs by comparing price multiples of IPO firms with comparable non-IPO firms 
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using accounting information such as sales, earnings, operating cash flows, etc. It has 

become a standard practice in IPO valuation case studies. In Chapter 3, we use price 

multiple method following Purnanadam and Swaminathan (2004) to examine how IPO 

valuation is related to offering size. 

Many IPO stocks are covered by analysts in a short period after offering. These 

analysts make earnings forecasts, buy and sell recommendations and target price 

estimates for the IPO stocks. Their forecasts are widely used as proxies for the market’s 

expectations of the firms’ future earnings. Intuitively, these forecasts would be affected 

by the characteristics of the IPOs. In Chapter 4, we examine how analysts react to one of 

the key IPO characteristics: offering size.  
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Chapter 2  

The New Capital Raised in IPOs  

 

2.1 Introduction 

Finance literature suggests different motivations for private firms to go public. As 

summarized in Brau and Fawcett (2006), those motivations include minimizing the cost 

of capital, allowing insiders to cash out, facilitating takeover activity, broadening the 

ownership base, capturing first mover advantage, enhancing the company’s reputation, 

and attracting analysts’ attention
1
. In this chapter we focus on one specific motivation to 

go public: raising equity capital to invest.  

Between 1980 and 2010 the aggregate proceeds of equity initial public offerings 

(IPOs) in the major US exchanges is $669.42 billion (Ritter 2011). Our calculation shows 

that the average proceeds for each IPO in our sample is about $54.96 million and on 

average more than 75% of the proceeds are new capital raised by the IPO firm
2
. 

However, not all IPO companies raise so much new capital. The proportion of new 

                                                           
1
 For previous studies about motivations for IPO, see Merton (1987), Zingales (1995), Pagano et al. (1998), 

Ritter and Welch (2002), Bancel and Mittoo (2009), Rajan (1992), Huyghebaert and Hulle (2006), 

Amihud and Mendelson (1986), Kadlec and McConnell (1994), Campbell (1979), Coffee (2002), 

Doidge et al. (2004). 
2
 The rest of the proceeds go to pre-IPO shareholders who sell some of the shares they own through 

secondary shares in IPOs. 
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capital ranges from 0 to 100% of the proceeds. These facts bring up the following three 

questions:  

1. Why do some IPO companies raise a lot of new capital while some others don’t?  

2. Where do the IPO companies use the new capital they raise in IPO? 

3. How does the use of new capital affect the operating performance of IPO companies?  

Obviously the answer to the first question depends on the motivations for IPOs. 

Actually most of the top IPO motivations in Brau and Fawcett (2006) can be satisfied by 

issuing only secondary shares in IPOs. For firms that go public because of those 

motivations, one would not expect a lot of equity capital to be raised. On the other hand, 

many theories about IPO are based on the assumption that IPO decision is a strategic 

move to raise equity financing for growth (e.g., Maksimovic and Pichler 2001). This 

motivation is more likely to be applicable to those firms with high financing needs. 

Therefore we would expect companies with higher financing needs to raise more new 

capital in IPOs. Those firms with high research and development (R&D), high capital 

expenditure and low working capital before IPO tend to have high financing needs. So 

they would be expected to raise more new capital in IPOs. This is the first hypothesis that 

we want to explore in this chapter. 

The answer to the second question is closely related to the answer to the first one. 

If the purpose of IPO is to raise equity financing for growth as assumed in many IPO 

theories, then there should be significant increase in R&D and capital expenditure 

afterwards, at least for those IPO companies which raise a lot of new equity capital. The 

more new capital they raise, the more increase we should see in R&D and capital 
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expenditure after IPO. To this end, we examine the actual changes in R&D, capital 

expenditure and other variables relative to the pre-IPO numbers to find out how IPO 

companies in the US use the new capital. 

For the third question, the free cash flow hypothesis of Jensen (1986) actually 

suggests that the more new capital companies raise in IPOs, the more likely it is for 

managers to waste the money. Therefore companies raising more new capital in IPOs 

may have worse operating performance in the post-IPO years. However, different IPO 

companies may spend the new capital in different ways. McConnell and Muscarella 

(1985) and Chan, Martin, and Kensinger (1990) find that capital expenditure and R&D 

spending tend to increase firm value. These results imply that post-IPO operating 

performance may improve if the new capital is spent on capital expenditure and R&D. So 

we also investigate the relations between operating performance, the amount of new 

capital raised in IPOs, and the use of new capital.     

Consistent with the IPO motivation of raising funds for growth opportunities, we 

find that firms with high R&D, high capital expenditure, and low working capital tend to 

raise more capital in IPOs. We also find that the more capital IPO firms raise, the more 

they tend to spend on R&D, capital expenditure, working capital, and long-term debt 

reduction. However, those IPO firms that raise more new capital tend to spend a higher 

proportion of the new capital on R&D and a lower proportion on capital expenditure, 

working capital, and long-term debt reduction. In other words, the marginal increases in 

capital expenditure, working capital, and reduction in long-term debt decline with the 

amount of new capital raised.  
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Consistent with Jensen (1986)’s free cash flow hypothesis, we find that the more 

capital firms raise in IPOs, the lower sales growth they have. This result suggests that 

managers are less likely to make good use of the new capital when more capital becomes 

available. However, if managers do invest the new capital on more productive purposes, 

post-IPO operating performance improves. IPO firms that invest more new capital on 

R&D, capital expenditure and working capital have higher sales growth while those using 

new capital to reduce debt have lower sales growth.  

Our study contributes to the literature in the following three aspects. First, we use 

both pre-IPO and post-IPO financial data to analyze which firms tend to issue more 

capital and how the money is spent. In contrast, most studies on IPO motivation use post-

IPO data only. Second, we find significant negative relation between the amount of new 

capital raised in IPOs and post-IPO operating performance. This result has not been 

documented in the literature before. Third, we examine how different uses of capital 

affect post-IPO operating performance. To the best of our knowledge, this is the first 

study to do so on IPO firms. The key result that different uses of new capital affect post-

IPO operating performance differently is new. Combined together, the results in this 

chapter present more insights about the dynamics in IPO companies. 

The remainder of this chapter is organized as follows. Next section reviews the 

relevant literature and presents our main hypotheses. Section 2.3 describes sample 

selection and data sources. Section 2.4 discusses pre-IPO characteristics and the new 

capital raised in IPOs. Section 2.5 examines the use of new capital. Section 2.6 

investigates the relation between the amount of new capital and post-IPO operating 
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performance. Section 2.7 explores the relation between the use of new capital and 

operating performance. Section 2.8 concludes the chapter. 

 

2.2 Hypotheses and Relevant Literature 

Some studies about IPO motivations imply that private firms do not have to raise new 

capital when they go public. Zingales (1995) suggests that entrepreneurs will choose to 

take their firms public when doing so maximizes the proceeds they obtain in selling the 

company. The main benefit of going public is to facilitate the acquisition of their 

company for a higher value than what they would get from an outright sale. This 

motivation does not require the company to raise new equity capital in IPO. Similarly, in 

Black and Gilson (1998), raising new capital is not needed because the purpose of IPOs is 

to give venture capitalists the opportunity to exit. IPOs may also be motivated by 

entrepreneurs’ attempt to time the market (e.g. Lucas and McDonald 1990). Consistent 

with these suggestions, Ang and Brau (2003) demonstrate that insiders opportunistically 

sell shares in IPOs for personal gain. The liquid public market after IPO also makes it 

easier for pre-IPO shareholders to sell in the open market (e.g., Booth and Chua 1996). 

Even in theories that do not focus on the personal benefit of insiders, raising new capital 

is not necessarily important. Bradley, Jordan, and Ritter (2003) suggest that analyst 

coverage may motivate a firm to conduct an IPO. Brau et al. (2003) argue that IPOs 

create public shares for a firm that may be used as “currency” in either acquiring other 

companies or in being acquired in a stock deal. The “currency” here does not have to be 

issued as primary shares in IPOs.  
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The survey evidence in Brau and Fawcett (2006) also seem to suggest that raising 

new capital is not among the top IPO motivations. CFOs consider creating public shares 

for use in future acquisitions, establishing a market value for the firm, enhancing the 

reputation of the company, minimizing the cost of capital, and broadening the base of 

ownership as the top 5 motivations for IPO. The motivation that is closest to raising new 

capital is probably “our company has run out of private equity”, which is considered 

important by less than 28% of the CFOs and ranks as the 9
th

 motivation.    

At the same time, a lot of other studies consider raising new equity as an 

important factor in IPOs. Ritter and Welch (2002) suggest that raising equity capital for 

the firm is one of the two primary reasons for IPO (the other primary reason is to create a 

public market for insiders to cash out). In Chemmanur and Fulghieri (1999) when a 

private firm needs to raise external financing, it chooses between placing shares privately 

with a risk-averse venture capitalist and selling shares in an IPO to numerous small 

investors. The decision will be based on the tradeoff between the cost for going public 

(such as information disclosure cost) and the higher valuation for public firms. 

Maksimovic and Pichler (2001) also assume that a private firm needs to raise new capital, 

although the decision depends on whether going public can help the firm capture a first-

mover advantage in the product market. In their survey of CFOs from European 

countries, Bancel and Mittoo (2009) find strong support that funding for growth 

opportunities is a major motivation for going public. According to their study over 70 

percent of the CFOs view financing investment opportunities as the most important 

benefit of the IPO.    
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Probably it is safe to say that different firms conduct IPOs for different reasons. 

Even those going public to raise equity capital also have different growth opportunities 

and different needs for capital. It is reasonable to expect private companies with high 

R&D, high capital expenditure and low working capital before IPO to have more 

investment opportunities and higher financing needs. These companies are more likely to 

raise more new capital in IPOs. In addition, if the reason they raise new capital is to 

invest in growth opportunities, then they should make more R&D, capital expenditure 

and working capital investments after IPO. We call this the growth opportunity 

hypothesis.   

Kim and Weisbach (2008) examine how the new capital raised in equity offerings 

is used by the issuing firms using a sample of IPOs and seasoned equity offerings from 

38 countries. They measure the increases in total assets, inventory, capital expenditures, 

acquisitions, R&D, cash holdings, and long-term debt reduction following IPOs and find 

that firms spend substantial amounts on both R&D and capital expenditures. This is 

consistent with the growth opportunity hypothesis above. 

However, the results in Pagano et al. (1998) seem to be just the opposite of those 

in Kim and Weisbach (2008). Using a large database of private firms in Italy, Pagano et 

al. (1998)  analyze the determinants of initial public offerings by comparing the ex ante 

and ex post characteristics of IPOs with those of private firms. They find that Italian 

companies appear to go public not to finance future investments and growth, but to 

rebalance their accounts by repaying long term debt. It is not clear whether IPO 

companies in the US behave in the same way as their Italian peers, given the huge 

differences between Italy and the US in legal system and corporate governance (e.g., La 
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Porta et al. 2000). This makes it necessary to conduct additional tests about how 

companies in the US use the new capital. 

Finance theory provides mixed predictions about how the new capital raised in 

IPOs affects post-IPO operating performance. On one hand, Jensen (1986) shows that 

managers tend to waste free cash flows, therefore free cash flows may have negative 

effects on operating performance. The new equity capital raised in IPOs increases the free 

cash flows available to managers. So Jensen’s hypothesis implies that the more new 

capital firms raise in IPOs, the more likely it is for managers to waste the money, and the 

worse the operating performance will be. On the other hand, managers of IPO firms do 

not have to waste the new capital. The growth opportunity hypothesis suggests that IPO 

firms will spend substantial amounts of the new capital on both R&D and capital 

expenditures, as shown in Kim and Weisbach (2008). McConnell and Muscarella (1985) 

find that increases in capital expenditure increases the value of industrial firms. Chan, 

Martin, and Kensinger (1990) and Szewczyk, Tsetsekos, and Zantout (1996) find that 

increases in R&D spending also increase firm value. Because ultimately firm value is 

determined by operating performance, if investments on R&D and capital expenditure 

have the same effect on IPO firms, the evidence above actually suggests that the 

operating performance of IPO firms should increase with the amount of new capital 

raised, if IPO firms invest all the new capital on R&D and capital expenditure. However, 

there are two possible caveats with this prediction. First, it is not clear whether IPO firms’ 

R&D and capital expenditure decisions are as rigorous as those of seasoned firms. After 

all, for managers of many IPO companies, it is the first time they have so much cash at 

their disposal. Second, if only a portion of the new capital is invested on R&D and capital 
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expenditure, the net effect of the new capital on operating performance will depend on 

the relative magnitude of the negative effect of free cash flow versus the possibly positive 

effect of R&D and capital expenditure. If the free cash flow effect dominates, we will still 

see an overall negative relation between the amount of new capital raised in IPOs and 

post-IPO operating performance. However, if R&D and capital expenditure do have 

positive effects on post-IPO operating performance, IPO firms with higher R&D and 

capital expenditure should have relatively better operating performance. In the end, the 

only way to find out whether these arguments are valid is to empirically test the relations 

between amount of new capital raised in IPOs, post-IPO operating performance, and the 

use of new capital.   

In the finance literature we do not find tests of the relation between post-IPO 

operating performance and the use of new capital. We also do not find direct tests of the 

relation between the new capital raised in IPOs and post-IPO operating performance. The 

most relevant study is probably Jain and Kini (1994). They find that the operating 

performance of IPO firms declines after they go public. This is consistent with the 

negative free cash flow effect of new capital raised in IPOs, among other explanations. 

Jain and Kini (1994) examine the relation between the proportion of shares retained by 

pre-IPO shareholders (retention ratio) and post-IPO operating performance. They find 

that companies with higher retention ratio tend to have better post-IPO operating 

performance. This result provides some indirect support to Jensen’s free cash flow 

hypothesis because retention ratio is negatively related to the amount of new capital 

raised in IPOs. However, because retention ratio is also affected by the number of 
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secondary shares offered in IPOs, their test is not a direct test of the relation between 

operating performance and the new capital raised in IPOs. 

It seems the decline in operating performance documented in Jain and Kini (1994) 

also affect the performance of IPO stocks. There are numerous studies about the stock 

performance following IPOs (e.g., Ritter 1991). Most of these studies document poor 

long-run performance for IPO stocks. One possible explanation is that the stock market 

fails to anticipate the decline in operating performance of IPO firms. If the decline in 

operating performance is caused by the free cash flow effect of new capital raised in 

IPOs, then this explanation suggests that IPO stock performance will be related to the 

amount of new capital. Consistent with this suggestion, Zheng (2007) finds that the more 

new capital IPO firms raise, the poorer stock performance they will have.         

If the new capital raised in IPOs has negative free cash flow effect, then the new 

capital raised in seasoned equity offerings (SEOs) may also have the same effect. This 

suggestion is supported by the evidence in Loughran and Ritter (1997). They find that the 

operating performance of SEO firms deteriorates after offering. And just like in the case 

of IPOs, it seems the stock market also fails to anticipate the decline in operating 

performance after SEO. Several studies (e.g., Loughran and Ritter 1995) find poor long 

run stock performance for SEO firms. Interestingly, some SEOs do not raise new capital 

for the firm because they sell secondary shares only. If the decline in operating 

performance is caused by the free cash flow effect of the new capital, then those firms 

conducting secondary-shares-only SEOs should not see declines in operating 

performance. Although we do not see direct tests of this prediction, Lee (1997) finds that 

while primary SEO stocks under-perform, the secondary SEO stocks do not 
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underperform on average. He interprets his results as consistent with the free cash flow 

effects of new capital from primary SEOs.  

 

2.3 Sample Selection and Data Sources 

Our initial sample of IPOs is collected for the period from 1972 to 2005 and the data are 

taken from the Security Data Corporation (SDC) database, the Center for Research in 

Security Prices (CRSP) database and Compustat database. To be included in our analysis, 

IPOs must meet the following criteria: 

(1) The IPO should be listed in the Center for Research in Security Prices (CRSP) 

database. 

(2) The IPO firm must have financial data available from the Compustat database. 

(3) The IPO must be for the issue of ordinary common shares and should not be a unit 

offering, closed-end fund, real estate investment trust (REIT) or an American 

Depository Receipt (ADR). 

(4) The IPO must be a nonbank firm (firms with SIC codes between 6000 and 6199). 

(5) The IPO should have an offer price of at least $5. 

(6) The IPO should have only one class of shares. 

There are 6,479 IPOs in our final sample that satisfy these criteria. Summary 

statistics of the characteristics of all the relevant variables are provided in Table 2.1. 

Consistent with existing literature, the number of IPOs fluctuates over time. The largest 

number of IPOs in 1980s takes place in 1983 with 394 firms going public. During high-
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tech bubbles, the number of IPOs reaches its highest level and after 2000, the number of 

IPOs decreases dramatically.  

We report total proceeds, new capital, and new capital ratio in Table 2.1. Total 

proceeds are defined as the total cash raised in IPO and is calculated as offer price 

multiplied by total shares offered (primary shares plus secondary shares offered). New 

capital is the new cash available to the IPO companies and is calculated as offer price 

multiplied by primary offerings. New capital ratio is defined as the ratio of new capital 

over the equity market value on the issuing day, which is the product of first day’s 

closing price and total number of shares outstanding. During our sample period, new 

capital ratio remains relatively stable at around 0.23, indicating that IPO firms raise a 

large amount of new capital compared to their total common equity. On average, new 

capital and total proceeds are around $43 million and $55 million respectively, showing 

that more than 75% of the total proceeds are from primary offerings.  

We also report some financial variables in Table 2.1. These variables include 

sales, asset turnover ratio, which equals sales divided by total assets at the end of the 

fiscal year (COMPUSTAT data item 12 divided by data item 6), capital expenditure, 

operating return on asset, which is operating income before depreciation divided by total 

assets (COMPUSTAT data item 13 divided by data item 6), and operating cash flow 

deflated by total assets, which equals operating income before depreciation minus capital 

expenditures  (COMPUSTAT data item 13 less data item CAPX), divided by total assets 

(COMPUSTAT data item 6). Among these five variables, sales and capital expenditure 

are deflated using 1972 as the base year to eliminate the inflation effect.   
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Table 2.1 Data Sample Characteristics 

This table reports sample characteristics. Sample data are collected for the period 1972 to 2005 

from SDC, CRSP and Compustat database. The number shows the mean values for the 

corresponding variables in each year. We also include total average value at the bottom of the 

table. Total proceeds is the total cash available to both IPO firms and pre-IPO shareholders and is 

calculated as offer price multiply by total shares offered (primary shares plus secondary shares 

offered). New capital is the new cash available to the IPO companies and is calculated as offer 

price multiply by primary offerings. New Capital Ratio equals new capital divided by the market 

equity value which is the product of first day’s closing price and total number of share 

outstanding. Sales (Compustat data item 12) and capital expenditure (Compustat data item 

CAPX) are deflated using 1972 as the base year to eliminate the inflation effect. Asset turnover is 

the ratio of sales over total assets (Compustat data item 6). Return on assets is the ratio of 

operating income before depreciation (Compustat data item 13) over total assets. Cash flow by 

assets equals operating income before depreciation minus capital expenditure, divided by total 

asset. 
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Year # of 

IPOs 

Average 

Total 

Proceeds 

($mm) 

New 

Capital 

($mm) 

New 

Capital 

Ratio 

Sales 

($mm) 

Capital 

Expenditure 

($mm) 

Asset 

Turnover 

Ratio 

Return 

on 

Assets 

Cash 

Flow on 

Assets 

          

1972 5 5.22 4.90 0.131 25.53 12.314 0.559 0.075 -0.204 

1973 2 10.88 7.13 0.095 43.04 5.826 1.026 0.271 0.144 

1974 1 2.40 2.40 0.409 3.11 5.519 0.382 0.098 -0.580 

1975 2 6.01 3.80 0.160 59.31 3.473 3.570 0.255 0.035 

1976 21 7.97 5.27 0.145 42.36 3.037 1.744 0.255 0.097 

1977 10 8.13 4.54 0.233 30.81 1.847 1.854 0.277 0.182 

1978 14 9.73 7.06 0.143 26.75 4.865 1.200 0.254 0.096 

1979 32 8.24 4.88 0.160 19.33 4.077 1.243 0.178 -0.001 

1980 62 12.94 9.68 0.196 22.88 3.132 1.085 0.152 0.008 

1981 158 12.83 8.78 0.193 17.18 2.708 1.081 0.141 -0.051 

1982 68 13.27 9.67 0.195 14.82 1.684 0.955 0.105 -0.043 

1983 394 21.39 15.25 0.207 29.45 2.631 1.119 0.103 -0.021 

1984 143 13.21 11.04 0.241 25.75 3.280 1.355 0.157 0.030 

1985 159 27.72 15.71 0.242 54.31 2.464 1.356 0.131 0.019 

1986 340 31.29 24.68 0.240 39.39 2.654 1.104 0.122 0.022 

1987 237 32.63 20.25 0.248 69.26 5.357 1.234 0.104 -0.005 

1988 92 30.56 26.77 0.227 56.53 6.063 1.274 0.127 0.020 

1989 110 35.39 19.97 0.246 55.15 5.918 1.142 0.120 0.014 

1990 106 28.73 22.07 0.262 33.91 2.889 1.120 0.118 0.030 

1991 270 41.83 31.58 0.249 51.79 2.279 1.153 0.098 0.038 

1992 395 42.75 33.10 0.275 49.25 2.281 1.069 0.074 0.002 

1993 506 49.57 39.94 0.273 61.65 3.937 1.084 0.079 -0.006 

1994 385 33.81 25.01 0.269 38.80 2.818 1.150 0.086 0.004 

1995 436 45.32 33.50 0.240 36.65 2.758 0.994 0.058 -0.009 

1996 639 48.13 39.53 0.269 38.50 3.205 0.886 0.022 -0.056 

1997 432 50.60 41.43 0.264 41.66 8.635 0.977 0.032 -0.046 

1998 259 59.59 46.90 0.251 39.31 4.116 0.798 0.008 -0.070 

1999 386 96.00 87.14 0.175 83.33 6.663 0.488 -0.113 -0.182 

2000 303 101.78 98.67 0.150 71.38 4.127 0.468 -0.172 -0.246 

2001 74 288.48 277.76 0.249 381.72 10.748 0.753 -0.012 -0.087 

2002 60 241.83 103.89 0.263 182.88 17.091 1.085 0.085 0.030 

2003 63 146.12 102.15 0.240 109.59 2.590 0.811 0.081 0.057 

2004 167 122.03 87.20 0.254 80.53 5.119 0.779 -0.001 -0.050 

2005 146 145.91 110.05 0.279 88.36 11.379 0.792 0.065 -0.038 

Total 6479 54.96 43.29 0.226 59.54 4.926 1.109 0.101 -0.026 
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2.4 Pre-IPO Characteristics and New Capital 

2.4.1 Univariate Analysis 

In this section, we examine the relation between new capital raised and the pre-IPO 

characteristics of issuing firms to find out which types of firms are likely to raise more 

money through IPO. We divide the IPO sample into three subgroups based on the levels 

of each of the following five accounting variables in year 0 (fiscal year-end prior to IPO): 

R&D, capital expenditure, working capital excluding cash, cash, and long-term debt. 

These five variables cover most areas of capital spending. Sales amount in year 0 is used 

to scale these variables. We then calculate the medium value of the new capital raised by 

these issuing firms in different groups, again scaled by sales in year 0.  

The results are reported in Table 2.2. We find that firms with higher R&D and 

capital expenditure in year 0 tend to raise more new capital, which seems to be consistent 

with the growth opportunity hypothesis that firms conduct IPOs for investment financing. 

We also find that when working capital before IPO is lower, IPO firms tend to raise more 

new capital. A result that may be a little counter-intuitive is that the more cash the firms 

have prior to IPO, the more new capital firms raise. One possibility is that these firms are 

exactly the ones that have high R&D and capital expenditure. To test this conjecture, we 

run a correlation test between R&D, capital expenditure and cash prior to IPO and find 

that they are indeed highly correlated (although not included in the table, the correlation 

coefficient is 0.30 between R&D and cash and 0.50 between capital expenditure and 

cash). Table 2.2 also shows that firms with high long term debt before IPO tend to raise 

more capital. 



19 
 

Table 2.2 Relation between Pre-IPO Characteristics and New Capital 

This table reports the univariate relation between pre-IPO characteristics and the new capital 

raised by the issuing firms. Data sample is classified into three groups based on the level of pre-

IPO accounting variables scaled by sales in year 0 (fiscal year-end prior to IPO). The number 

shows the medium value of the new capital (offer price multiply by primary shares) divided by 

sales in year 0. The numbers in the parentheses show the number of observations in each 

category. RDS represents research & development; CAPXS is capital expenditure; WCMCHS is 

working capital minus cash; CHS is cash; DLTTS is total long-term debt. 

 RDS 

(3170) 

CAPXS 

(5362) 

WCMCHS 

(4699) 

CHS 

(5043) 

DLTTS 

(5468) 

Low 0.29 0.38 3.29 0.34 0.96 

Middle 0.82 0.63 0.47 0.65 0.52 

High 10.43 3.22 0.79 4.74 1.00 

 

2.4.2 Regression Analysis 

To further investigate the relation between new capital and pre-IPO characteristics of the 

issuing firms, we run the following regression of new capital on these accounting 

variables.  

iiiiiii DLTTSCHSWCMCHSCAPXSRDSNCSR   543210     (2.1) 

where NCSR is the new capital scaled by sales in year 0 and all the explanatory 

variables are taken prior to IPO and are scaled by sales in year 0 as well. RDS is research 

and development; CAPXS is capital expenditure; WCMCHS is working capital excluding 

cash; CHS is cash; DLTTS is long-term debt. The results are shown in Table 2.3.  

Consistent with the univariate test results, coefficients of R&D, capital 

expenditure, cash holdings are positive and statistically significant. The coefficient of 

working capital is negative and significant. These results suggest that firms with high 

R&D, high capital expenditure, and high cash holdings prior to IPO are the ones that tend 

to raise more money in IPO. Firms with high working capital prior to IPO tend to raise 

less capital. These results support the growth opportunities hypothesis. Consistent with 
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Table 2.3 Regression of New Capital on Pre-IPO Accounting Variables 

This table reports the results of the following regression: 

iiiiiii DLTTCHWCMCHCAPXRDNCSR   543210
 

where NCSR is new capital deflated by sales in year 0 and all the explanatory variables are taken 

prior to IPO and are scaled by sales in year 0 as well. RDS represents research & development; 

CAPXS is capital expenditure; WCMCHS is working capital minus cash; CHS is cash; DLTTS is 

total long-term debt. Numbers in parentheses are t-statistics. * denotes significance at 10%. ** 

denotes significance at 5%. *** denotes significance at 1%.  

 

 RDS CAPXS WCMCHS CHS DLTTS # of obs Adj R
2
 

NCSR 
1.87*** 

(20.35) 

0.82*** 

(2.78) 

-0.40*** 

(-4.60) 

1.12*** 

(16.54) 

1.03*** 

(8.23) 
2568 0.421 

 

the results in Table 2.2, the coefficient of long term debt is positive and significant, 

suggesting that firms with more long term debt tend to raise more new capital in IPO.  

 

2.5 The Use of New Capital 

If funding for future growth opportunities is the main motivation for private firms to go 

public, then do these firms actually spend the money on these investments afterwards? In 

other words, is there significant increase on capital expenditure and R&D spending for 

these IPO firms after they obtain new capital? We attempt to answer this question in the 

following section.  

2.5.1 Univariate Analysis 

For each IPO firm and for each of the five years after IPO, We measure changes in R&D, 

capital expenditure, working capital excluding cash and short-term investment 

(WCMCHI), and long-term debt reduction relative to the values in year 0 (the pre-IPO 

year), scaled by sales in year 1. For working capital excluding cash and short-term 
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investment, the change for year t (ranging from 1 to 5) is calculated as the difference 

between the value in year t and the value in year 0. For income statement and cash flow 

items (R&D, CAPX, LTDR), we calculate the cumulative changes each year relative to 

year 0. The medians of the changes are reported in Table 2.4.  

Consistent with Kim and Weisbach (2008), we find that overall firms do increase 

their spending on R&D and capital expenditure after IPO. They also increase spending on 

working capital and long-term debt reduction. Those spending increases grow over time. 

For example, in year 1, median spending increases in R&D, capital expenditure, working 

capital and long-term debt reduction are 2%, 2%, 6%, and 2% of year 1 sales 

respectively. In year 5, the corresponding numbers grow to 44%, 29%, 10%, and 13% of 

year 1 sales.  

To find out whether the increases in spending are related to the new capital raised 

in IPOs, we divide the sample into three sub-groups based on the ratio of new capital to 

year 1 sales and estimate the median changes in R&D, capital expenditure, working 

capital and long-term debt reduction for each of the 5 years after IPO. The results are also 

reported in Table 2.4. 

Table 2.4 shows that those firms that raise more new capital in IPOs increase their 

R&D and capital structure spending much more than other firms. Furthermore, this 

divergence grows over time. In year 1, the median increases in R&D and capital 

expenditure for firms with high new capital ratios are 17% and 8% of sales respectively. 

The corresponding numbers for firms with low new capital ratios are much lower at 1% 

each. In year 5, the median increases in R&D and capital expenditure for firms with high  
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Table 2.4 Univariate Tests on New Capital Spending: Quantitative Analysis 

This table shows how IPO firms spent new capital in the first five years after going public. NCSR 

is the new capital sales ratio and it is calculated as NCSR=offer price*primary shares/sales in 

year 1 where year 1 is the fiscal year of IPO offering. RD is research and development. CAPX is 

capital expenditure. WCMCHI is equal to working capital-cash and short-term investment. LTDR 

is the reductions in long-term debt. The number shows the medium value of the change of these 

accounting variables for the first five years after IPO relative to the values in year 0 scaled by 

sales in year 1, where year 0 is the fiscal year-end prior to IPO. We divide our data sample into 

three groups based on NCSR in all five years after IPO. For balance sheet item (WCMCHI), We 

calculate the medium value of the change as: (Vt - V0) / S1, where V is the accounting variable 

being measured, t is number of years after IPO, 0 represents year 0 and S1 is sales in year 1. For 

income statement and cash flow items (RD, CAPX, LTDR), We calculate the accumulation 

changes in each variable relative to year 0 as Σ(Vt - V0) / S1, for t=1,2,3,4,5. We also calculate the 

medium value of the total changes in each year for each subgroup. 

Year NCSR RDSR CAPXSR WCMCHISR LTDRSR 

1 

Low 0.01 0.01 0.06 0.017 

Medium 0.02 0.02 0.11 0.019 

High 0.17 0.08 0.01 0.015 

Total 0.02 0.02 0.06 0.017 

2 

Low 0.01 0.03 0.07 0.032 

Medium 0.09 0.08 0.12 0.031 

High 0.66 0.25 0.03 0.039 

Total 0.08 0.08 0.08 0.034 

3 

Low 0.01 0.07 0.09 0.049 

Medium 0.19 0.14 0.15 0.052 

High 1.35 0.40 0.02 0.078 

Total 0.18 0.14 0.09 0.059 

4 

Low 0.02 0.10 0.10 0.081 

Medium 0.32 0.22 0.16 0.092 

High 2.01 0.50 0.02 0.137 

Total 0.31 0.21 0.10 0.100 

5 

Low 0.03 0.13 0.11 0.111 

Medium 0.46 0.30 0.16 0.118 

High 2.81 0.68 0.01 0.174 

Total 0.44 0.29 0.10 0.132 

 

new capital ratios grow to 281% and 68% of year 1 sales respectively. Corresponding 

numbers for firms with low new capital ratios only grow to 3% and 13%. These results 

are consistent with the growth opportunity hypothesis. 
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Table 2.4 also shows that the increase in working capital spending seem to be 

lower for firms raising more new capital. For firms with high new capital ratio, the 

median increase in working capital spending in year 1 is 1% of sales comparing with 6% 

of sales for low new capital ratio firms. In year 5, the numbers are 1% versus 11%. In 

other years we see a similar pattern. This result suggests that investing in working capital 

may not be the purpose of raising new capital. For increase in long term debt reduction, 

the numbers for years 3, 4 and 5 seem to suggest that those firms with a lot of new capital 

raised in IPO will repay more debt after a few years.          

2.5.2 Regression Analysis 

To further analyze how IPO firms spend the new capital, we conduct a series of 

regressions of different potential cash spending on the following four variables: new 

capital sales ratio (new capital/sales); secondary offering sales ratio (secondary offering 

proceeds/sales); log of market value of equity and book to market ratio. The dependent 

variables are the same as the accounting variables presented in Table 2.4. The results are 

shown in Table 2.5.  

Consistent with the results in univariate analysis, in all 5 years, the coefficients of 

new capital sales ratio are positive and statistically significant in regressions of R&D 

increases and capital expenditure increases. These results show that those firms raising 

more new capital in IPOs do invest more on R&D and capital expenditure. Together with 

the univariate results, they provide support to the growth opportunity hypothesis. 

In regressions on working capital increases, the coefficients of new capital ratio 

are negative and significant in 4 of the 5 years after IPO. This is consistent with the  
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Table 2.5 Regression of New Capital Spending: Quantitative Analysis 

This table shows the results of the following regression to demonstrate how IPO firms spent new 

capital quantitatively in the first five years after going public.  

iiiiii BMRLMVSCSRNCSRNCSPD   43210
 

where the dependent variables, NCSPD, is the new capital spending which are the same as the 

accounting variables described in Table 2.4. They are defined as changes in value of these 

accounting variables for the first five years after IPO relative to the values in year 0 scaled by 

sales in year 1, where year 0 is the fiscal year-end prior to IPO. RD is research and development. 

CAPX is capital expenditure. WCMCHI is equal to working capital-cash and short-term 

investment. LTDR is the reductions in long-term debt. For balance sheet item (WCMCHI), We 

calculate the medium value of the change as: (Vt - V0) / S1, where V is the accounting variable 

being measured, t is number of years after IPO, 0 represents year 0 and S1 is sales in year 1. For 

income statement and cash flow items (RD, CAPX, LTDR), We calculate the accumulation 

changes in each variable relative to year 0 as Σ(Vt - V0) / S1, for t=1,2,3,4,5. The explanatory 

variables are defined as the followings: NCSR is new capital/Sales in year 1; SCSR is secondary 

offering proceeds/Sales in year 1; LMV is the log of market value; BMR is the book to market 

ratio. Numbers in parentheses are t-statistics. * denotes significance at 10%. ** denotes 

significance at 5%. *** denotes significance at 1%. 

 

Year Dependent 

Variable 

NCSR  SCSR LMV BMR  # of 

obs 

Adj R
2 

1 

RDSR 0.009*** -0.015*** 0.017*** -0.066*** 2828 0.1651 

CAPXSR 0.004*** -0.008*** 0.002 -0.022*** 4765 0.0556 

WCMCHISR -0.001 0.001 -0.019*** -0.011 4535 0.0329 

LTDRSR 0.001 -0.007** 0.008*** 0.014* 4674 0.0053 

2 

RDSR 0.030*** -0.067*** 0.087*** -0.267*** 2645 0.1610 

CAPXSR 0.008*** -0.020** 0.014*** -0.055*** 4444 0.0581 

WCMCHISR -0.002*** 0.020* -0.029*** -0.010 4244 0.0302 

LTDRSR 0.001 -0.010* 0.014*** 0.005 4320 0.0047 

3 

RDSR 0.062*** -0.124* 0.145*** -0.426*** 2340 0.1571 

CAPXSR 0.018*** -0.032** 0.028*** -0.049* 3906 0.0782 

WCMCHISR -0.007*** 0.067*** -0.030*** 0.023 3763 0.0275 

LTDRSR 0.001*** -0.018** 0.015** 0.087*** 3778 0.0053 

4 

RDSR 0.081*** -0.039 0.191*** -0.566*** 2031 0.1373 

CAPXSR 0.023*** 0.047 0.030*** -0.066* 3399 0.0646 

WCMCHISR -0.003** -0.004 -0.039*** -0.001 3307 0.0165 

LTDRSR 0.001*** -0.031* 0.016 0.085* 3251 0.0048 

5 

RDSR 0.129*** -0.110 0.226*** -0.667*** 1786 0.1505 

CAPXSR 0.069*** 0.016 0.046*** 0.025 2965 0.1210 

WCMCHISR -0.003*** 0.041*** -0.037*** 0.028 2904 0.0156 

LTDRSR 0.002*** -0.041* 0.021 0.098 2808 0.0072 
 

results from univariate analysis and suggests that new capital raised in IPOs is generally 

not for the purpose of working capital investment. 
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Consistent with the results in Table 2.4, the coefficients of new capital ratio are 

positive and significant in regressions on long term debt reduction in years 3, 4, and 5. 

However, the coefficients are much smaller than those for R&D and capital expenditure. 

Given the relatively small size of increase in long term debt reduction as reported in 

Table 2.4, it seems repaying debt is not a major use of new capital raised in IPO.  

2.5.3 Proportional Analysis 

The analysis above is based on cash spending relative to the size of the firm, as measured 

by sales. It does not tell us how much of the new capital is used in each spending 

category. In an effort to measure the fraction of new capital spent in each category, we 

scale changes in R&D, capital expenditure, working capital and long-term debt reduction
3
 

by the amount of new capital raised in IPOs instead of sales and redo both the univariate 

and regression analysis. The results are reported in Tables 2.6 and 2.7. 

Table 2.6 shows that firms raising more new capital in IPOs tend to spend a 

higher proportion of the new capital on R&D. This implication is supported by regression 

results in Table 2.7, which shows that the coefficient of R&D is positive and significant 

in 4 of the 5 years. Combined with the results in Table 2.4 and Table 2.5, it seems that 

when IPO firms raise more new capital, R&D spending will increase at a faster speed, so 

that the proportion of new capital spent on R&D also increases. This suggests that R&D 

spending is probably one of the most important considerations when firms raise new 

capital in IPOs. 

                                                           
3
 We do not assume that all of the changes in these variables come from new capital. Actually, it is very 

likely that some of the changes are caused by other factors, such as cash flow from operations. It is 

impossible to find the actual fraction of new capital spent in each category. However, we believe the 

actual fraction has high correlation with the measures we propose above. 
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Table 2.6 Univariate Tests on New Capital Spending: Proportional Analysis 

This table shows different use of new capital as a proportion of new capital in the first five years 

after going public. NCSR is the new capital sales ratio and it is calculated as NCSR=offer 

price*primary shares/sales in year 1 where year 1 is the fiscal year of IPO offering. RD is 

research and development. CAPX is capital expenditure. WCMCHI is equal to working capital-

cash and short-term investment. LTDR is the reductions in long-term debt. The number shows the 

medium value of the change of these accounting variables for the first five years after IPO 

relative to the values in year 0 as a proportion to the new capital, where year 0 is the fiscal year-

end prior to IPO. We divide our data sample into three groups based on NCSR in all five years 

after IPO. For balance sheet item (WCMCHI), We calculate the medium value of the change as: 

(Vt - V0) /NC where V is the accounting variable being measured, t is number of years after IPO, 

0 represents year 0 and NC is new capital and is equal to offer price*primary shares. For income 

statement and cash flow items (RD, CAPX, LTDR), We calculate the accumulation changes in 

each variable relative to year 0 as Σ(Vt - V0) /NC for t=1,2,3,4,5. We also calculate the medium 

value of the total changes in each year for each subgroup. 

Year NCSR RD CAPX WCMCHI LTDR 

1 

Low 0.01 0.06 0.44 0.094 

Medium 0.04 0.05 0.22 0.039 

High 0.05 0.03 0.01 0.005 

Total 0.03 0.04 0.11 0.020 

2 

Low 0.04 0.22 0.43 0.172 

Medium 0.13 0.17 0.23 0.062 

High 0.17 0.09 0.01 0.014 

Total 0.12 0.14 0.16 0.046 

3 

Low 0.09 0.43 0.57 0.274 

Medium 0.27 0.30 0.30 0.102 

High 0.31 0.14 0.01 0.026 

Total 0.24 0.26 0.17 0.079 

4 

Low 0.17 0.68 0.60 0.424 

Medium 0.45 0.45 0.34 0.189 

High 0.49 0.19 0.01 0.046 

Total 0.40 0.38 0.18 0.125 

5 

Low 0.24 0.96 0.71 0.611 

Medium 0.70 0.63 0.35 0.245 

High 0.67 0.24 0.01 0.062 

Total 0.56 0.51 0.17 0.181 

 

For increases in capital expenditure, Table 2.6 and Table 2.7 tell a different story. 

The fraction of new capital spent on capital expenditure decrease with the amount of new 

capital raised in IPOs in Table 2.6. In table 2.7, the coefficient of new capital ratio is 

actually negative and significant in all 5 years. Considering the results in Table 2.4 and 

Table 2.5, it seems that although capital expenditure will increase when IPO firms raise  
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Table 2.7 Regression of New Capital Spending: Proportional Analysis 

This table shows the results of the following regression to demonstrate how IPO firms spent new 

capital as a proportion of new capital in the first five years after going public.  

iiiiii BMRLMVSCSRNCSRNCSPDR   43210
 

where the dependent variables, NCSPDR, is the new capital spending ratios which are the same 

as the accounting variables described in Table 2.6. They are defined as changes in value of these 

accounting variables for the first five years after IPO relative to the values in year 0 as a 

proportion to the new capital, where year 0 is the fiscal year-end prior to IPO. RD is research and 

development. CAPX is capital expenditure. WCMCHI is equal to working capital minus cash and 

short-term investment. LTDR is the reductions in long-term debt. For balance sheet item 

(WCMCHI), We calculate the medium value of the change as: (Vt - V0) /NC where V is the 

accounting variable being measured, t is number of years after IPO, 0 represents year 0 and NC is 

the new capital and is equal to offer price*primary shares. For income statement and cash flow 

items (RD, CAPX, LTDR), We calculate the accumulation changes in each variable relative to 

year 0 as Σ(Vt - V0) /NC for t=1,2,3,4,5.The explanatory variables are defined as the followings: 

NCSR is new capital/Sales in year1; SCSR is secondary offering proceeds/Sales in year1; LMV is 

the log of market value; BMR is the book to market ratio. Numbers in parentheses are t-statistics. 

* denotes significance at 10%. ** denotes significance at 5%. *** denotes significance at 1%. 

 

Year Dependent 

Variable 

NCSR  SCSR LMV BMR  # of 

obs 

Adj R
2 

1 

RD 0.001*** -0.002 0.007*** -0.016*** 2670 0.0396 

CAPX -0.001* -0.002 -0.001 -0.024*** 4757 0.0033 

WCMCHI -0.001*** -0.005 0.028*** 0.151*** 4531 0.0559 

LTDR -0.001*** -0.010* 0.021*** 0.170*** 4661 0.0254 

2 

RD 0.001** -0.005 0.022*** -0.054*** 2729 0.0329 

CAPX -0.001*** -0.007 0.005 0.143*** 4434 0.0161 

WCMCHI -0.001*** -0.006 -0.038*** 0.241*** 4237 0.0450 

LTDR -0.001*** -0.015 0.032*** 0.300*** 4308 0.0262 

3 

RD 0.001** -0.009 0.042*** -0.071* 2338 0.0255 

CAPX -0.001*** -0.014 0.020*** 0.296*** 3902 0.0233 

WCMCHI -0.001*** -0.003 -0.042*** 0.309*** 3757 0.0335 

LTDR -0.001* -0.021 0.043*** 0.581*** 3768 0.0298 

4 

RD 0.001* -0.009 0.066*** -0.114 2028 0.0203 

CAPX -0.001*** -0.007 0.022* 0.451*** 3397 0.0244 

WCMCHI -0.001* -0.004 -0.048*** 0.436*** 3302 0.0302 

LTDR -0.001** -0.027 0.051*** 0.831*** 3243 0.0272 

5 

RD 0.001 -0.010 0.074*** -0.107 1786 0.0103 

CAPX -0.001** -0.026 0.051*** 0.717*** 2962 0.0247 

WCMCHI -0.001* 0.004 -0.044*** 0.648*** 2901 0.0364 

LTDR -0.001* -0.067 0.070** 0.998*** 2800 0.0209 

 

more new capital, the speed of increase is slower, causing the proportion of new capital 

spent on capital expenditure to be lower. 
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Table 2.6 shows relatively smaller amount of new capital spent on working capital 

and long term debt. Both Table 2.6 and Table 2.7 show that the fractions of new capital 

spent on working capital and debt reduction decrease when new capital increases. Like 

results in Table 2.4 and Table 2.5, the results are consistent with the idea that investment 

on working capital and repaying debt are not among the most important considerations 

when firms raise new capital in IPOs.      

 

2.6 Operating Performance and the Amount of New Capital 

Now we gain more insight about why firms raise new capital in IPOs and where they 

spend the new capital. The next question is how the new capital affects the operating 

performance of the IPO firms. We address this question in the following section.  

2.6.1 Operating Performance 

We use sales growth as our measure of operating performance because it is less prone to 

be manipulated compared to other measurements of operating performance (see Teoh et 

al. 1998 about accounting manipulation around IPO). Sales tend to increase as firms 

expand by issuing more shares. As a result, sales per se may not represent the appropriate 

operating performance. Therefore, we use sales per share to eliminate the effect of 

expansion. We calculate the growth rate of sales per share by comparing their values at 

the end of the first, second, third, fourth, and fifth fiscal year (Year 1, 2, 3, 4, 5) after the 

IPO to the values at the end of the fiscal year before the IPO (Year 0).  
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Table 2.8 Summary of Operating Performance 

 

This table reports sales growth for five years beginning from the offering year (year 1) relative to 

the value in the year before offering (year 0) expressed as a percentage for both before and after 

industry adjustment. The industry-adjusted values are calculated as the difference between 

original sales growth and corresponding sales growth in the same year for seasoned firms in the 

same industry. 

 

  Sales Growth  

Year 
Sales Growth Relative to Year 0 

(%) 
Industry-Adjusted Sales Growth 

Relative to Year 0(%) 
# of 
Obs. 

 Percentile Percentile 
 

 25% 50% 75% 25% 50% 75% 
1 -41.47 -8.56 30.58 -50.23 -16.92 22.66 3884 
2 -32.76 9.61 81.49 -49.94 -5.53 64.52 3636 
3 -30.46 19.41 111.02 -54.72 -4.99 85.39 3266 
4 -28.11 26.92 137.53 -61.13 -3.06 117.17 2887 
5 -27.23 35.16 154.68 -68.66 -3.83 112.16 2534 

 

Different industries tend to have different growth rates. To reduce the industry 

growth effect which may confound the IPO firms’ real growth rate, we calculate the 

industry-adjusted growth rate/change. Specifically, we classify the IPO firms and all 

seasoned firms from Compustat database into 48 industry groups following Fama and 

French (1997). Then we calculate the growth rates/changes for all industries and subtract 

the median of these values from the IPO firms’ growth rates in the same industry during 

the same period to get the industry-adjusted growth rate. 

Table 2.8 reports the summary of sales growth both before and after industry 

adjustment. It shows that sales per share decrease right after firms go public with the 

median growth rate being -8.56% in Year 1. In the next four years, sales per share recover 

and grow. The median growth rate relative to that in Year 0 increases from 9.61% in Year 

2 to 35.16% in Year 5. Industry-adjusted sales growth rates in the five years also show 

the dip, recovery and growth trend. However, with all the median values being negative, 
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it seems IPO firms underperform industry peers in sales growth during the 5 year period. 

These results are consistent with the existing literature that IPO firms have poor post-IPO 

operating performance (e.g., Jain and Kini 1994).   

2.6.2 Univariate Analysis 

To find out whether the poor operating performance of IPO firms is related to the new 

capital raised in IPO, as suggested in the free cash flow hypothesis, we run univariate 

tests and report the results in Table 2.9. We divide our sample into three different groups 

according to the level of new capital ratio -- low, middle, and high group. For each group 

of the new capital ratio, the median values of sales growth rate for the five years after 

firm’s going public are calculated. Both industry-adjusted operating performance and 

non-adjusted values are presented in the table. 

Table 2.9 shows that sales growth rates are negatively related to new capital ratio 

for all five years following IPO both before industry adjustment and after the adjustment. 

For example, in Year 1, Median sales growth rates relative to Year 0 are 9.11 %, -0.07%, 

and -28.01% for low, middle, and high groups respectively before industry adjustment.  

After industry adjustment, the corresponding numbers are 0.03%, -14.92%, and -35.29%. 

Results in Year 2 through Year 5 show the same trend. The higher the new capital ratio 

is, the lower the sales growth rate is. This result is consistent with the idea that managers 

misuse the new capital raised in IPO, as implied by the free cash flow hypothesis in 

Jensen (1986).  
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Table 2.9 Relation Between New Capital Ratio and Operating Performance 

This table reports the univariate relation between new capital ratio and sales growth rate. Data 

sample is classified into three groups based on the level of new capital ratio. Firms whose new 

capital ratios are below 25% quantile are in the low group. Firms whose new capital ratios are 

between 25% and 75% quantile are in the median group. Firms whose new capital ratios are in 

the top 25% quantile are in the high group. The numbers in the parentheses after the group are the 

number of firms in each group. 

 

 Median Sales Growth Relative to Year 0 (%) 

New Capital Ratio Year 1 Year 2 Year 3 Year 4 Year 5 

Without 

 Adjustment 

Low(992) 9.11 32.46 41.01 52.53 59.77 

Middle(1984) -0.07 0.10 20.43 26.25 35.22 

High(992) -28.01 -13.24 -4.72 1.54 8.46 

Industry 

Adjusted 

Low(992) 0.03 15.67 18.52 20.02 20.00 

Middle(1984) -14.92 -3.54 -4.16 -2.82 -0.82 

High(992) -35.29 -28.81 -29.93 -30.78 -32.16 

 

2.6.3. Regression Analysis 

The univariate tests above do not control for other factors that may affect the sales 

growth. Thus, we incorporate these factors and hence estimate the following regression 

model: 

itiiiii

iiiiiit

TECHDPBMEPRDS

SGRLMVSERIRNCRGrowthSales









109876

543210 
           (2.2) 

where Sales Growthit  represents industry-adjusted growth rates of sales per share 

for firm i in year t (t=1, 2, 3, 4, 5). NCR is new capital ratio which is calculated as the 

ratio of cash inflow from primary offering over the market value of equity (i.e., offer 

price*primary shares/price*shares outstanding). IR is the first-day initial return, which is 

a measure of underpricing. SER is secondary offering ratio which is the ratio of secondary 

offerings over total shares outstanding. LMV is the log of market value at the end of the 

first trading day after the IPO. Following Chan, Karceski, and Lakonishik (2003), we 

include SGR, RDS, and TECH in our analysis. SGR represents the sustainable growth rate 
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and is defined as the product of the ratio of earnings over total common equity and the 

difference between 1 and the ratio of common dividend over earnings (i.e., 

earings/equity*(1-div/earnings)). RDS is the intensity of R&D relative to sales and is 

defined as the ratio of R&D expense over sales. TECH is a dummy variable with a value 

of one for a company in a high-tech industry. We include three price multiples in the 

regression: EP, BM, and DP. EP is the earnings-to-price ratio, BM is the firm’s book-to-

market ratio, and DP is the dividends to price ratio.  

Table 2.10 reports the regression results. It shows that the coefficients of new 

capital ratio are negative and significant at 1% level in all 5 years, suggesting a negative 

and significant relation between new capital ratio and sales growth rates. As in the 

univariate results of Table 2.9, these results are consistent with the free cash flow 

hypothesis. 

 

2.7 Operating Performance and the Use of New Capital 

Our results in previous section suggests that the more new capital firms raise in IPOs, the 

worse operating performance they will have. The poor operating performance may be 

caused by the free cash flow effect of the new capital. However, since different 

companies use new capital differently, it is possible that the different use of new capital 

will have different effect on operating performance. We try to examine this issue in the 

following section. 
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Table 2.10 Regressions of Operating Performance on New Capital Ratio 

This table reports results of the following regression: 

itiiiiiiiiiiit TECHDPBMEPRDSSGRLMVSERIRNCRGrowthSales   109876543210  

Sales growthit represents industry-adjusted sales growth rates for firm i in year t. We calculate the sales growth rates for five consecutive years 

(year 1, 2, 3, 4, 5) after firms go public relative to the sales value in the year before IPO (year 1). NCR is new capital ratio, calculated as (offer 

price*primary shares/price*share outstanding). IR is the first-day initial return, calculated as (1
st
 day closing price/offer price-1). SER is secondary 

offering ratio, calculated as (secondary shares/share outstanding). LMV is the log of market value at the end of the first trading day after the IPO. 

SGR represents the sustainable growth rate. RDS is the intensity of R&D relative to sales. EP is the earnings-to-price ratio, BM is the firm’s book-

to-market ratio, and DP is the dividends to price ratio. TECH is a dummy variable with a value of one for a company in a high-tech industry. All 

the accounting data are collected from Compustat for the fiscal year ending after the IPO (year 1). To reduce the outlier effect on regression 

results, We drop observations which are within the top or bottom 5% of the data sample. Numbers in parentheses are t-statistics. * denotes 

significance at 10%. ** denotes significance at 5%. *** denotes significance at 1%. 
 

Year NCR SER IR LMV SGR RDS EP BM DP TECH # of obs. Adj. R
2 

1 
-1.68*** -1.30*** 0.27*** 0.04* -0.02 -0.00* -3.13*** -0.12 0.0 0.16*** 

2275 0.081 
(-6.77) (-5.84) (3.97) (1.72) (-0.46) (-1.70) (-10.75) (-1.15) (-0.15) (3.34) 

2 
-1.85*** -2.26*** 0.89*** 0.00 0.10 0.00 -5.00*** -0.29* 2.70*** 0.30*** 

2511 0.074 
(-4.12) (-5.20) (7.11) (0.05) (0.38) (0.69) (-9.22) (-1.72) (3.30) (3.29) 

3 
-2.20*** -2.33*** 0.85*** 0.00 -0.29 0.00 -5.16*** -0.48** 4.73*** 0.33*** 

2006 0.075 
(-4.19) (-4.46) (5.94) (0.02) (-0.93) (0.24) (-8.14) (-2.53) (4.82) (3.10) 

4 
-2.71*** -3.01*** 0.61*** 0.08 -0.84** 0.01*** -4.40*** -0.69*** 0.95 0.30** 

1716 0.072 
(-4.53) (-4.99) (3.63) (1.42) (-2.41) (2.98) (-6.01) (-3.22) (0.86) (2.46) 

5 
-2.40*** -3.31*** 0.59*** 0.08 -0.61* 0.01*** -5.54*** -0.95*** 0.69 0.13 

1482 0.086 
(-3.84) (-5.36) (3.59) (1.50) (-1.79) (3.84) (-6.62) (-3.74) (0.67) (1.02) 
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2.7.1 Univariate Analysis 

We still use growth rate of sales per share as our measure of operating performance. First, 

for each capital spending category, including R&D, capital expenditure, working capital 

and long term debt reduction, we divide our data sample into three subgroups based on 

the amount of new capital spending as a fraction of new capital, as defined in Table 2.6 

and 2.7. For each subgroup, we calculate the median value of sales growth and results are 

shown in Table 2.11. 

Table 2.11 shows that, for all five years after issuing, when firms spend a higher 

fraction of new capital on R&D, sales growth will be higher. We do not see any 

consistent pattern for the other capital spending categories. It seems that R&D spending 

is the most productive use of new capital raised in IPO. 

2.7.2 Regression Analysis 

To further examine the relation between new capital spending and operating 

performance, we run the following regression. 

itiiii

iiiiit

DPBMSGRLMV

LTDRWCMCHICAPXRDGrowthSales









8765

43210 
                 (2.3) 

Again, Sales Growthit represents industry-adjusted growth rate of sales per year 

for firm i in year t (t=1, 2, 3, 4, 5). The capital spending variables (RD, CAPX, WCMCHI, 

and LTDR) represent the value of the change as a fraction of new capital raised in IPO as 

defined earlier. LMV is the log of market value at the end of the first trading day after the 

IPO. SGR represents the sustainable growth rate. BM is the firm’s book-to-market
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Table 2.11 Relation Between Use of New Capital and Operating Performance 

This table shows how new capital spending affects sales growth in the first five years after going 

public. We divide our data sample into three subgroups based on different cash spending as a 

ratio of new capital. In other words, all the variables in the table are defined as the ratio of the 

medium value of the change over new capital. RD is research and development. CAPX is capital 

expenditure. WCMCHI is equal to working capital-cash and short-term investment. LTDR is the 

reductions in long-term debt. For balance sheet items (WCMCHI), We calculate the medium 

value of the change as: (Vt - V0) /NC where V is the accouting variables being measured, t is 

number of years after IPO, 0 represents year 0 and NC is equal to offer price*primary shares. For 

income statement and cash flow items (RD, CAPX, LTDR), we calculate the accumulation 

changes in each variable relative to year 0 as Σ(Vt - V0) /NC for t=1,2,3,4,5.The number shows 

the medium value of sales growth for the first five years after IPO in different groups.  

 

Year  RD CAPX WCMCHI LTDR 

1 

Low -0.20 -0.20 -0.08 -0.13 

Medium -0.10 -0.08 -0.14 -0.04 

High  0.08 -0.14 -0.18 -0.23 

2 

Low -0.11 -0.09 0.18 -0.02 

Medium 0.05 0.10 0.01 0.20 

High 0.40 0.01 -0.08 -0.11 

3 

Low -0.11 -0.05 0.22 -0.03 

Medium 0.14 0.15 -0.00 0.21 

High 0.48 0.01 -0.01 -0.02 

4 

Low -0.02 0.01 0.27 -0.06 

Medium 0.13 0.11 0.02 0.27 

High 0.48 0.09 0.01 0.06 

5 

Low -0.08 -0.03 0.20 -0.06 

Medium 0.23 0.18 0.10 0.23 

High 0.40 0.10 -0.01 0.11 

 

ratio, and DP is the dividends to price ratio. Table 2.12 presents the regression results. 

For all five years, the coefficients of R&D are positive and significant. These results are 

consistent with those in the univariate results in Table 2.11 and again indicate that the 

more new capital firms spend on R&D, the better operating performance they will have. 
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Table 2.12 Regression of Operating Performance on New Capital Use 

This table reports results of the following regression: 

itiiiiiiiiit DPBMSGRLMVDLTRWCMCHICAPXRDGrowthSales   876543210  

Sales growthit represents industry-adjusted sales growth rates for firm i in year t. we calculate the sales growth rates for five consecutive years 

(year 1, 2, 3, 4, 5) after firms go public relative to the sales value in the year before IPO (year 1). RD is research and development. CAPX is 

capital expenditure. WCMCHI is equal to working capital-cash and short-term investment. LTDR is the reductions in long-term debt. LMV is the 

log of market value at the end of the first trading day after the IPO. SGR represents the sustainable growth rate. BM is the firm’s book-to-market 

ratio, and DP is the dividends to price ratio. For cash spending variables (RD, CAPX, WCMCHI and LTDR), they represents the ratio of the 

medium value of the change over new capital. For balance sheet items (WCMCHI), we calculate the medium value of the change as: (Vt - V0) /NC 

where V is the accouting variables being measured, t is number of years after IPO, 0 represents year 0 and NC is equal to offer price*primary 

shares. For income statement and cash flow items (RD, CAPX, LTDR), we calculate the accumulation changes in each variable relative to year 0 

as Σ(Vt - V0) /NC for t=1,2,3,4,5. To reduce the outlier effect on regression results, we drop observations which are within the top or bottom 5% of 

the data sample. Numbers in parentheses are t-statistics. * denotes significance at 10%. ** denotes significance at 5%. *** denotes significance at 

1%. 

 

Year RD CAPX WCMCHI LTDR LMV SGR BM DP # of obs. Adj. R
2 

1 
0.83*** 0.31** 0.18** -0.15*** 0.20*** -2.11*** -0.97*** -3.83*** 

2275 0.0739 
(3.33) (2.58) (2.10) (-3.02) (6.82) (-6.92) (-6.24) (-2.88) 

2 
0.76*** 0.26** 0.07 -0.04 0.28*** -3.74*** -1.92*** -5.20** 

2511 0.0675 
(3.87) (2.37) (0.89) (-0.86) (5.18) (-6.62) (-6.73) (-2.01) 

3 
0.24** 0.07 0.10* -0.02 0.30*** -4.30*** -1.91*** -5.95* 

2006 0.0586 
(2.45) (1.01) (1.94) (-0.66) (4.74) (-6.49) (-5.91) (-1.94) 

4 
0.12** 0.11* 0.02 -0.01 0.35*** -4.61*** -2.19*** -6.03* 

1716 0.0644 
(2.19) (1.88) (0.34) (-0.16) (4.72) (-6.17) (-6.01) (-1.74) 

5 
0.07** 0.08* 0.06 -0.01 0.42*** -3.89*** -1.88*** -7.36* 

1482 0.0686 
(2.01) (1.81) (1.26) (-0.55) (5.45) (-5.26) (-5.20) (-1.94) 
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2.8 Conclusions 

In this chapter, we focus on three IPO issues. Which types of companies tend to issue 

more capital? Where do these firms spend the new capital? How does the use of new 

capital affect the operating performance of IPO companies? Consistent with the growth 

opportunities hypothesis that firms raise new capital to take growth opportunities, we find 

that firms with high R&D, high capital expenditure and low working capital tend to raise 

more capital. In addition, IPO firms increase R&D and capital expenditure significantly 

using the new capital. Consistent with the free cash flow hypothesis of Jensen (1986), we 

find that overall the amount of new capital raised is negatively related to post-IPO 

operating performance. However, how IPO firms use the new capital is also important. 

We find that the more new capital IPO firms spend on R&D, the higher is the post-IPO 

operating performance. 
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Chapter 3  

IPO Valuation and Offering Size 

 

3.1 Introduction 

When a private company goes public, the owners have to decide how many shares they 

want to offer in the initial public offering (IPO). Intuition tells us this decision is likely to 

affect the valuation of IPO. However, in finance theory it is not clear whether offering 

size relates to IPO valuation. In a perfect market the demand curve for stocks should be 

horizontal. Therefore IPO valuation should be unrelated to offering size. However, in real 

life the markets are not perfect. Scholes (1972) and Miller (1977) suggest that equity 

demand curve may be downward sloping. In this case an increase in offering size shifts 

supply curve to the right and therefore decreases the price of equity issued. This 

downward sloping demand hypothesis does not differentiate between the primary shares 

offered by the company and the secondary shares offered by pre-IPO shareholders. Both 

can shift supply curve and push down equity price given a downward sloping demand 

curve.  

Some other theories suggest that primary shares and secondary shares may affect 

IPO valuation in different ways. Jensen (1986) suggests that managers tend to waste free 

cash flows and reduce firm value. If this is true for IPO firms, then we are likely to see a 
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negative relation between IPO valuation and the amount of cash raised through primary 

share offering. We call this argument the free cash flow hypothesis. On the other hand, 

Scholes (1972) suggests that when insiders sell secondary shares, they are sending out a 

negative signal to the market that the firm is overvalued. This will result in lower 

valuation for IPOs offering more secondary shares. We call this implication the signalling 

hypothesis. 

The relation between IPO valuation and the number of shares offered does not 

have to be negative. If IPO companies are expected to spend the new capital from 

primary shares on R&D and capital expenditure (e.g., Kim and Weisbach 2008), then the 

market may actually react positively to the issuance of primary shares (e.g., McConnell 

and Muscarella 1985, Chan, Martin, and Kensinger 1990, and Szewczyk, Tsetsekos, and 

Zantout 1996). For secondary shares, given the evidence in Mikkelson, Partch, and Shah 

(1997) that the number of secondary shares are positively related to the level of post-issue 

operating performance, it is not unreasonable to expect a positive relation between IPO 

valuation and the number of secondary shares. These counter arguments can only be 

resolved by empirical tests. 

Using the price-to-value ratios developed in Purnanandam and Swaminathan 

(2004) as measures of IPO valuations, we empirically test the hypotheses above in this 

chapter based on a sample of 3,885 IPOs in the US. Consistent with the downward 

sloping demand curve hypothesis, we find that firms issuing more shares have lower 

valuation. However, when we examine the long-run stock performance of these IPO 

firms, we find the relation between offering size and stock performance to be mostly 
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negative. This is just the opposite of what the downward sloping demand curve 

hypothesis predicts.  

We then decompose IPO offering size into primary shares offered and secondary 

shares offered and examine the relation between IPO offering structure and IPO 

valuation. We find that IPO valuation is negatively related to both primary shares offered 

and secondary shares offered. If the lower market valuation for IPO firms issuing more 

primary shares is caused by concerns about free cash flows, then firms with higher capital 

expenditure and/or higher R&D before IPO will be less likely to suffer from the free cash 

flow problem because they will be expected to spend a lot of the new capital on capital 

expenditure and/or R&D. Thus the market should value these firms higher. Based on this 

argument, we analyze how capital expenditure and R&D relate to IPO valuations. 

Consistent with the free cash flow hypothesis, the results show that both capital 

expenditure and R&D are positively related to IPO valuations. 

To find out why IPO valuation is also negatively related to the size of secondary 

IPO offering, we examine the relation between IPO secondary share offering and post-

IPO operating performance. We find that firms with higher secondary share offering do 

have poorer operating performance. This result suggests that the signalling hypothesis is 

also a viable explanation for IPO valuation. 

The remainder of this chapter is organized as follows. Next section reviews 

related literature. Section 3.3 describes the data and valuation methodology. Section 3.4 

presents relation between IPO valuation and offering size. Section 3.5 tests the relation 

between offering size and long-run stock performance. Section 3.6 examines the relation 
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between primary shares, secondary shares and IPO valuation. Section 3.7 demonstrates 

the relation between capital expenditure, R&D and IPO valuation. Section 3.8 examines 

the relation between secondary offering and post-IPO operating performance. Section 3.9 

concludes the chapter. 

 

3.2 Related Literature 

Financial researchers began their study about the relation between the number of shares 

sold and stock valuation a long time ago. Scholes (1972) summarized the traditional view 

about stock demand curve as the perfect substitute hypothesis. This hypothesis assumes 

that “the shares a firm sells are just abstract rights to an uncertain income stream for 

which close counterparts exist either directly or indirectly. Hence, if the firm expands and 

increases the amount of its shares outstanding, the additional shares can be sold at the 

going market price for similar income streams.” (Scholes 1972 P. 179) Any significant 

price discrepancy will bring arbitrage opportunity and will disappear soon. As a result, 

the demand curve for stocks is horizontal in the perfect substitute hypothesis. The 

demand curve will shift when new information becomes available but stock trades with 

no information content should not cause the demand curve to shift. Many important 

propositions such as the capital structure theory in Modigliani and Miller (1958), capital 

asset pricing model (CAPM), and arbitrage pricing theory (ATP) etc., are implicitly based 

on such assumption. 

Scholes (1972) proposes that if there are no perfect substitutes for stocks then the 

demand curve for stocks may be downward sloping. Thus stock trades with no new 
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information content will also drive the price of the stock. This suggestion is supported by 

empirical tests about abnormal returns for firms added to the S&P 500 index. A firm’s 

inclusion in the S&P 500 index is usually not expected to convey new information about 

the future of the firm. However, Harris and Gurel (1986) and Shleifer (1986) both find 

that these firms experience abnormal returns of about 3% on the inclusion day because of 

purchase by index fund managers. Further tests in Wurgler and Zhuravskaya (2002) 

classify firms added to the S&P 500 index based on whether they have close substitutes. 

They find that the inclusion effect is greater for firms that lack close substitutes. This 

result suggests that the arbitrage activities necessary for the perfect substitute hypothesis 

may not always be feasible in real life. Therefore stock demand curve may indeed be 

downward sloping.   

In addition to the existence of close substitutes, arbitrage in the stock market also 

requires short-sale. Miller (1977) explores the shape of the demand curve given short-sale 

constraints and heterogeneous investor expectations. He shows that under these 

assumptions equity demand curve is downward sloping even if close substitutes exist.  

Both Miller (1977) and Scholes (1972) are applicable to IPOs. Most IPO stocks 

are almost impossible to short sell and there is huge divergence in investor expectations. 

Therefore Miller (1977) predicts a downward sloping demand curve for IPO stocks. This 

implies a negative relation between IPO offering size and valuation. The more shares an 

IPO company offers, the lower its market valuation will be. Scholes (1972)’s hypotheses 

about downward sloping demand curve also share this prediction, because it can be 

argued that IPO stocks are less likely to have close substitutes.  
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The downward sloping demand curve for IPO stocks may flatten in the long run 

and this will affect the long run performance of IPO stocks. If the downward slope is 

caused by short-sell constraints and divergent investor expectations as suggested by 

Miller (1977), short-sell constraints will gradually ease after IPO and increased 

information available after IPO will reduce the divergence in expectation. If the 

downward slope is caused by the lack of substitutes as mentioned in Scholes (1972), in 

the long run more substitutes will become available. Therefore the demand curve for IPO 

stocks is likely to flatten in the long run. In this case those IPO stocks with larger offering 

size and lower initial valuation will see their valuation improve in the long run while the 

opposite will happen to those with smaller offering size and higher initial valuation. So 

the downward sloping demand hypothesis actually predicts a positive relation between 

offering size and long run performance of IPO stocks.    

Even if the demand curve for IPO stocks is horizontal, the relation between IPO 

offering size and valuation can still be negative. The shares offered in IPOs include both 

primary shares and secondary shares. Primary shares are new shares issued by the 

company and the issuing proceeds will increase the amount of free cash flow available 

for the management. Jensen (1986) suggests that managers tend to waste free cash flows 

and reduce firm value. If this is true for IPO firms, then we are likely to see a negative 

relation between IPO valuation and the amount of new capital raised through primary 

share offering. Secondary shares are existing shares sold by pre-IPO shareholders who 

want to exit from the company. Those pre-IPO shareholders who choose to sell their 

shares in IPOs are most likely insiders with major shareholding. Although they may have 

different motivations to sell, it would not be surprising if the market considers secondary 
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shares as negative signal about the value of the firm (Scholes 1972, Leland and Pyle 

1977). This argument implies that the relation between IPO valuation and secondary 

shares is also negative.     

On the other hand, we can also make a case for a positive relation between IPO 

valuation and the amount of new capital raised through primary share offering. Kim and 

Weisbach (2008) find that IPO firms spend substantial amounts of the new capital on 

both R&D and capital expenditures. McConnell and Muscarella (1985) find that increases 

in capital expenditure increases the value of industrial firms. Chan, Martin, and 

Kensinger (1990) and Szewczyk et al (1996) find that increases in R&D spending also 

increase firm value. Therefore the market may actually react positively to the amount of 

new capital raised in IPOs. In this case we may see a positive relation between IPO 

valuation and the amount of new capital raised from primary IPO shares.  

The relation between IPO valuation and secondary shares can also be positive. 

Firm valuation ultimately depends on operating performance of the firm. Mikkelson et al 

(1997) find that secondary sales are positively related to the level of post-issue operating 

performance. If this is true, then more secondary share offering may actually be related to 

higher IPO valuation. 

The literature provides limited empirical evidence about the effects of the new 

capital raised in IPOs. Jin and Zheng (2012) find that post-IPO operating performance is 

negatively related to the amount of new capital raised in IPOs. This result supports the 

free cash flow hypothesis.  
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3.3 Data and Valuation Methodology 

3.3.1 Sample Selection 

The initial sample of US IPOs is collected in the period of 1980 to 2005 from the 

Securities Data Corporation (SDC) database and then updated using Professor Jay 

Ritter’s corrections (http://bear.cba.ufl.edu/ritter/SDCCOR.PDF). To be included in the 

final sample, IPOs must meet the following criteria which are also similar to those in 

Purnanandam and Swaminathan (2004): 

(1) The IPO should be listed in the Center for Research in Security Prices (CRSP) 

database. 

(2) The IPO should issue ordinary common shares and should not be a unit offering, 

closed-end fund, real estate investment trust (REIT) or an American Depository 

Receipt (ADR). 

(3) The IPO should have information on Sales (data item 12 in Compustat) and 

EBITDA (earnings before interest, taxes, depreciation and amortization –– data 

item 13 in Compustat) available in Compustat industrial files (both active and 

research) for the prior fiscal year. 

(4) The IPO should have positive EBITDA in the prior fiscal year. 

(5) The IPO should be a non-financial firm. 

(6) The IPO should have an offer price of at least five dollars. 

(7) The IPO should have only one class of shares. 

http://bear.cba.ufl.edu/ritter/SDCCOR.PDF
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Table 3.1 Description of the IPO Sample 

This table reports descriptive statistics on our sample of IPOs from 1980 to 2005. Panel A 

provides statistics on the key variable of the offering, which are obtained from the Securities Data 

Corporation (SDC) database. Panel B compares the firm fundamentals of IPO firms with their 

matching firms based on sales, EBITDA and net income, which are obtained from Compustat 

database. EBITDA represents earnings before interest, taxes, depreciation, and amortization. 

 

 

There are 3885 IPOs from 1980 to 2005 in our final sample that satisfy these 

criteria. Table 3.1 provides summary statistics on our IPO sample and matching firms. 

The median offer price and median net proceeds are $12 and $19 million respectively. 

Both are very close to the statistics reported in Purnanandam and Swaminathan (2004). 

The mean and median of first day return are 13.28% and 6.06% respectively, which is 

consistent with the literature on IPO underpricing. The median sales amount of the IPOs 

in our sample is $39.63 million, median EBITDA is $5.21 million, and median net 

income is $1.67 million. These statistics are again very close to those reported in 

Purnanandam and Swaminathan (2004) and are roughly in line with the literature.  

 

Panel A: Descriptive IPO statistics (number of issues = 3885) 

Variable Mean 25% Median 75% 

Offer price ($) 12.35 9.00 12.00 15.00 

Net proceeds ($ Millions) 43.89 8.37 19.00 42.00 

First day initial return (%) 13.28 0.50   6.06 18.10 

Panel B: Characteristics of IPO firms and matching firms (number of issues = 3885) 

Characteristics IPO firms Matching firms 

Mean 25% Median 75% Mean 25% Median 75% 

Net sales  

($ Millions) 
206.33 16.29 39.63 113.72 192.30 20.03 45.83 122.00 

EBITDA  

($ Millions) 
  34.63   1.99   5.21   14.95   30.88   2.54   6.44   16.00 

Net income  

($ Millions) 
    6.73   0.46   1.67     4.74     9.39   0.81   2.22     6.01 
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3.3.2 Choosing Matching Firms in the Same Industry 

To conduct the IPO valuation using price-value ratios, we need to find matching firms for 

our IPO sample firms. We use comparable firm multiple method which selects industry 

peer matching firms with comparable sales and EBITDA profit margin. This method 

follows the same procedure as the one used in Purnanadam and Swaminathan (2004). As 

described in their study, “…To select an appropriate matching firm, we first consider all 

firms in the Compustat active and research files for the fiscal year prior to the IPO year. 

From these firms, we eliminate those that went public during the past three years, firms 

that are not ordinary common shares, REITs, closed-end funds, ADRs, and firms with a 

stock price less than five dollars as of the prior June or December, whichever is later. For 

the remaining firms, we obtain SIC codes from CRSP as of the end of the prior calendar 

year. We group these firms into 48 industries using the industry classifications in Fama 

and French (1997), which are constructed by grouping various four-digit SIC codes. We 

group firms in each industry into three portfolios based on past sales and then each sales 

portfolio into three portfolios based on past EBITDA profit margin (defined as 

EBITDA/sales) giving us a maximum of nine portfolios in each industry based on past 

sales and profit margin. If there are not enough firms in an industry, we limit ourselves to 

a 3 Χ 2 or a 2 Χ 2 classifications. Each IPO is then matched to the appropriate industry-

sales-EBITDA margin portfolio. From this portfolio, we find a matching firm that is 

closest in sales to the IPO firm…” (Purnanadam and Swaminathan (2004), P.816-817) As 

a result, each IPO firm has a unique matching firm in a cohort year in our sample and we 

value IPOs based on the price multiples of these matching firms. The characteristics of 

these matching firms are reported in Panel B of Table 3.1. The medians of sales, 
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EBITDA and net income of the matching firms in our sample are $45.83 million, $6.44 

million, and $2.22 million respectively. These figures are very similar to those reported in 

Purnanandam and Swaminathan (2004) and also to those in the IPO sample. 

3.3.3 IPO Valuation Using Price Multiples 

Similar to Purnanadam and Swaminathan (2004), for each IPO, we obtain P/V ratios 

based on the closing price on the issuing day
4
 (P) and the fair/intrinsic value (V) 

computed form comparable firms’ market multiples and IPO firm’s sales, EBITDA, or 

earnings. Then these ratios are computed by dividing the IPO closing price multiples by 

the comparable matching firm’s market multiples. We calculate the IPO price multiples 

as follows: 
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In the equations above, P or Price is the IPO closing price on the issuing day. 

EBITDA represents earnings before interest, taxes, depreciation, and amortization and it 

measures the operating cash flow and therefore is less subject to management 

manipulation. Earnings stands for the net income before extraordinary items. CRSP 

                                                           
4
 Purnanadam and Swaminathan (2004) use offer price to calculate the offer price multiple. 
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shares outstanding is for after IPO and therefore include the new primary shares. 

Following Purnanadam and Swaminathan (2004), we calculate the comparable firm’s 

market price multiples as follows:  
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ings OutstandCRSP ShareceMarket Pri

S

P

Match











, 

 
ITDAal Year EBPrior Fisc

ings OutstandCRSP ShareceMarket Pri

EBITDA

P

Match











, 

 
rningsal Year EaPrior Fisc

ings OutstandCRSP ShareceMarket Pri

E

P

Match











. 

Here the market price is the CRSP stock price for the matching firm and CRSP 

shares outstanding is the number of shares outstanding for the matching firm. Both of 

them are for the trading day immediately prior to the IPO offer date. All the accounting 

variables data are taken from the fiscal year prior to the offering date. Then the P/V ratios 

are calculated as follows: 
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The characteristics of these P/V ratios are reported in Table 3.2. Following 

Purnanadam and Swaminathan (2004), along with the 25
th

, 50
th

, and the 75
th

 percentiles 

of the cross-sectional distributions of P/V ratios based on P/S, P/EBITDA, and P/E 

multiples; we also include the p-value from the Wilcoxon rank sum test for testing the 

null hypothesis that the median P/V ratio is equal to 1. Consistent with Purnanadam and 

Swaminathan (2004), the median P/V ratios for all three price multiples are about 1.8 and 

are significantly different from one. 

 

3.4 Offering Size and Price-Value Ratios 

3.4.1 Univariate Analysis 

Next we conduct univariate analysis about the relation between IPO offering size and 

valuations. We define offering size as follows.  

 

Offering Size =
Total Shares Offered  

CRSP Shares Outstanding  

Here total shares offered include both primary shares and secondary shares. CRSP 

shares outstanding is after IPO and therefore include the new primary shares offered. We 

first divide the data sample into three groups based on the levels of IPO offering size – 

low, medium and high offering size groups, and then compute median values for all three 

P/V ratios for each corresponding group. The results are reported in Table 3.3.  

Results in Table 3.3 show that, for all three P/V ratios, there is a negative 

relationship between offering size and valuations. The higher the offering size is, the 
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Table 3.2 IPO Valuation based on Comparable Firm Multiples 

This table reports distribution of offer-price-to-value (P/V) ratios for IPOs from 1980 to 2005. The data are from Security Data Corporation (SDC) 

database, Center for Research in Security Prices (CRSP) database, and Compustat database. Each IPO is matched with an industry peer, which is a 

comparable publicly traded firm in the same Fama and French (1997) industry as the IPO firm and has the closest sales and EBITDA profit margin 

(EBITDA/sales) in the most recent fiscal year. EBITDA represents earnings before interest, taxes, depreciation, and amortization. P/V ratios are 

computed as the ratio of the offer-price-to-sales, offer-price-to-EBITDA, or offer-price-to-earnings divided by the corresponding market-price-to-

sales, market-price-to-EBITDA, or market-price-to-earnings of the comparable firm. Wilcoxon p-value is based on Wilcoxon rank sum test on the 

hypothesis that the median P/V is equal to 1. 
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 P/V ratio based on P/S multiple P/V ratio based on P/EBITDA multiple P/V ratio based on P/E multiple 

Year No. of 

issues 

25% Median  75% Wilcoxon 

p-value 

No. of 

issues 

25% Median  75% Wilcoxon 

p-value 

No. of 

issues 

25% Median  75% Wilcoxon 

p-value 

1980 36 1.06 2.26 3.80 0.00 36 1.22 2.04 3.60 0.00 34 1.26 1.87 3.92 0.00 

1981 104 1.19 2.63 5.38 0.00 104 1.21 2.95 5.85 0.00 91 1.11 2.46 4.54 0.00 

1982 35 1.30 2.56 4.74 0.00 35 1.30 2.24 6.75 0.00 33 1.23 1.91 3.27 0.00 

1983 240 1.26 2.72 5.63 0.00 240 1.20 2.46 5.64 0.00 228 1.26 2.40 5.25 0.00 

1984 101 0.73 1.52 3.90 0.00 101 0.77 1.49 3.05 0.00 91 0.87 1.27 2.54 0.00 

1985 97 0.67 1.59 3.48 0.00 97 0.77 1.49 3.48 0.00 88 0.82 1.55 2.65 0.00 

1986 238 0.83 1.64 3.15 0.00 238 0.84 1.48 2.72 0.00 215 0.90 1.55 3.21 0.00 

1987 170 0.82 1.53 3.38 0.00 170 0.81 1.59 2.57 0.00 147 0.76 1.42 2.62 0.00 

1988 61 1.19 2.51 4.73 0.00 61 1.05 1.84 3.69 0.00 52 0.96 1.46 3.58 0.00 

1989 58 0.85 1.60 3.74 0.00 58 0.90 1.69 3.05 0.00 49 0.84 1.80 2.79 0.00 

1990 71 0.79 1.80 4.29 0.00 71 0.90 2.54 5.04 0.00 60 0.87 2.15 3.95 0.00 

1991 198 0.76 1.73 3.66 0.00 198 0.81 1.97 4.02 0.00 157 1.00 1.90 4.03 0.00 

1992 258 0.78 1.56 3.28 0.00 258 0.78 1.54 3.57 0.00 186 0.85 1.72 3.39 0.00 

1993 343 0.80 1.68 3.34 0.00 343 0.85 1.57 3.44 0.00 258 0.91 1.63 3.86 0.00 

1994 262 0.79 1.52 3.31 0.00 262 0.86 1.55 3.48 0.00 193 0.88 1.63 3.35 0.00 

1995 282 0.72 1.71 4.77 0.00 282 0.76 1.88 4.43 0.00 228 0.80 1.94 4.93 0.00 

1996 367 0.80 2.09 4.61 0.00 367 0.86 2.12 4.90 0.00 282 1.08 2.50 5.63 0.00 

1997 269 0.87 1.90 3.68 0.00 269 0.90 2.12 4.20 0.00 196 0.90 1.54 4.53 0.00 

1998 141 0.94 1.85 4.32 0.00 141 1.02 2.01 4.85 0.00 103 0.95 2.05 4.70 0.00 

1999 125 1.62 4.14 10.71 0.00 125 2.06 4.68 12.91 0.00 90 1.82 4.48 22.07 0.00 

2000 86 1.18 3.40 7.07 0.00 86 1.15 3.91 10.10 0.00 51 1.08 3.38 8.47 0.00 

2001 49 0.93 1.42 2.92 0.00 49 0.75 1.61 4.76 0.00 28 1.11 1.61 3.65 0.00 

2002 42 0.73 1.47 3.21 0.00 42 0.61 1.25 2.25 0.00 23 0.89 1.25 2.83 0.00 

2003 46 0.87 2.45 5.39 0.00 46 0.84 1.96 3.74 0.00 32 0.80 1.64 3.05 0.00 

2004 102 0.77 1.51 2.71 0.00 102 0.75 1.51 3.92 0.00 75 0.74 1.31 3.07 0.00 

2005 104 0.70 1.48 2.93 0.00 104 0.66 1.31 2.17 0.00 74 0.76 1.53 2.86 0.00 

Total 3885 0.85 1.82 4.08 0.00 3885 0.88 1.86 4.16 0.00 3068 0.92 1.84 4.00 0.00 
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Table 3.3 Univariate Relation between Offering Size and P/V Ratios 

This table reports the univariate relation between offering size and P/V ratios. Offering size is 

calculated as (primary shares + secondary shares) / shares outstanding. we divide the data sample 

into three groups based on the level of offering size. The numbers show the median P/V values 

for the corresponding groups. 

 

 

 

 

lower the P/V ratio is. For example, the median P/V ratios for the low offering size group 

are 2.27, 2.24, and 1.45 for P/S, P/EBITA and P/E respectively while these number drop 

to 1.39, 1.37 and 1.04 for the high offering size group. These results suggest that IPO 

firms with more offering shares tend to have lower valuations. 

3.4.2 Regression analysis 

The univariate tests above control for just one factor known to affect P/V ratios. To 

control for the major factors simultaneously, we estimate the following cross-sectional 

regression model to formally examine the relation between offering size and IPO 

valuations. 

iii

iiiiii
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543210/
        (3.1) 

In this regression, P/V stands for P/S, P/EBITA, and P/E ratios. OFF refers to the 

offering size and is defined the same as in the univariate analysis. We use total asset as 

the control variable for firms’ size and include LAST as the log of total asset in the 

regression. PREV refers to the price revision. Following Hanley (1993), price revision is 

calculated as (offer price-midpoint of original filing range) / midpoint of original filing 

 P/S P/EBITDA P/E 

Low Offering Size 2.27 2.24 1.45 

Medium Offering Size 1.65 1.73 1.33 

High  Offering Size 1.39 1.37 1.04 
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range. Price filing range is originally set by underwriters. After investors reveal their 

interests on the new issue, investment bankers adjust the offer price accordingly. If the 

demand is higher than expected, they set the final offer price higher and if the demand is 

lower, the final offer price is adjusted downward. Therefore, the price revision can be 

viewed as a proxy variable for unexpected investors demand for the new issue. Rank is 

the lead underwriter ranking for IPOs
5
 and is on 0 to 9 scales. Following Loughran & 

Ritter (2004), if the scale of the underwriter is 8 or higher, rank dummy is one, and zero 

otherwise. Following Bradley and Jordan (2002), we also include three other explanatory 

variables. RISK is defined as the reciprocal of the midpoint of original filing range. It has 

been used as a proxy for the risk of the offer in several studies (e.g., Beatty and Welch 

1996, Jegadeesh, Weinsten, and Welch 1993, and Schultz 1993). TECH is a dummy 

variable and is equal to unity if the firm is classified as a high-tech company and zero 

otherwise. NAS is also a dummy variable and is equal to unity if the issue is listed on 

NASDAQ and zero otherwise. 

 The regression results are shown in Table 3.4. Consistent with the univariate 

analysis results in Table 3.3, the coefficients of offering size are negative and statistically 

significant at 1% level for all three regressions. These results are consistent with the 

downward sloping demand curve hypothesis. 

The results for other variables are roughly in line with the existing literature. For 

example, we find a negative relation between size and IPO valuations. The coefficients of 

LAST are negative and statistically significant at 1% level for all three regressions. The 

coefficients of PREV are positive and statistically significant at 1% level for all three 

                                                           
5
 Underwriter ranking data is taken from Jay Ritter’s website.  
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Table 3.4 Regression of P/V on Offering Size 

This table reports results of the following regression: 

iiiiiiiii NASTECHRISKRANKPREVLASTOFFVP   76543210/  

P/V stands for P/S, P/EBITDA, and P/E. OFF refers to the offering size and is calculated as (primary shares + secondary shares) / shares 

outstanding. LAST is log of total asset value. PREV is the price revision and is calculated as (offer price-midpoint of original filing range) / 

midpoint of original filing range. RANK is the lead underwriter ranking for IPOs and is on 0 to 9 scales. If the scale of the underwriter is 8 or 

higher, rank dummy is one, and zero otherwise. RISK is defined as the reciprocal of the original midrange file price. TECH is a dummy variable 

and is equal to unity if the firm is classified as high-tech and zero otherwise. NAS is also a dummy variable and is equal to unity if the issue is 

listed on Nasdaq and zero otherwise. To reduce the outlier effect on regression results, we drop observations which are within the top or bottom 

5% of the data sample. Numbers in parentheses are t-statistics. * denotes significance at 10%. ** denotes significance at 5%. *** denotes 

significance at 1%. 

 

 

 

  

 OFF LAST PREV RANK RISK TECH NAS # of obs Adj. R
2 

P/S 
-2.90*** 

(-7.90) 

-0.54*** 

(-11.85) 

3.51*** 

(12.33) 

0.46*** 

(4.27) 

-12.71*** 

(-7.47) 

-0.09 

(-0.86) 

-0.04 

(-0.21) 
2461 0.14 

P/EBITDA 
-2.51*** 

(-5.93) 

-0.69*** 

(-12.93) 

3.49*** 

(10.56) 

0.61*** 

(4.81) 

-12.09*** 

(-6.05) 

0.00 

(0.02) 

-0.07 

(-0.34) 
2455 0.13 

P/E 
-2.01*** 

(-4.42) 

-0.44*** 

(-7.46) 

2.78*** 

(7.46) 

0.43*** 

(3.00) 

-6.83*** 

(-3.11) 

-0.02 

(-0.17) 

-0.25 

(-1.09) 
2477 0.06 
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regressions, implying that market gives higher valuations to those hot issues. We also 

find that the prestige of underwriters is positively related to IPO valuations. The higher 

the underwriter rank, the higher the IPO valuations. We find that whether the firm is in 

high-tech industry or not is unrelated to IPO valuations and where the IPO firms list their 

issues does not have an impact on IPO valuations either. 

 

3.5 Offering Size and Long Run Stock Performance 

As discussed earlier, the downward sloping demand hypothesis implies that the lower 

initial valuation caused by larger IPO offering size will be followed by higher stock 

return in the long run. So we test the relation between offering size and stock return in the 

five years after IPO. 

3.5.1 Univariate Analysis 

Again we divide the IPO sample into low, medium and high offering size groups and 

calculate three measures of stock performance: buy and hold return, market-adjusted buy 

and hold return, and size-and-book-to-market-adjusted buy and hold return. For each IPO 

firm, we calculate the return measures for the time horizons of one month, three months, 

six months, one year, three years, and five years after IPO. Market-adjusted buy and hold 

returns are calculated as the differences between IPO buy and hold returns and market 

buy and hold returns during the same period. Market buy and hold returns are calculated 

using daily CRSP NYSE-Amex-Nasdaq value-weighted returns. Size-and-book-to-

market-adjusted buy and hold returns are calculated as the differences between the buy 
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and hold returns of each IPO firm and the buy and hold returns of a benchmark portfolio. 

Specifically, each IPO firm is assigned to one of 25 size-and-book-to-market portfolios 

formed based on Fama and French (1993). If an IPO firm is delisted before the end of 

estimation period, we truncate the return on the delisting date. IPOs with negative book 

value of equity are dropped.  

The mean return measures are reported in Table 3.5. Panel A of Table 3.5 reports 

mean unadjusted buy and hold returns. Panel B reports mean market-adjusted buy and 

hold returns. Panel C reports mean size-and-book-to-market-adjusted buy and hold 

returns. The three panels show the same pattern: larger offering size corresponds to lower 

stock return in most time windows after IPO. This is just opposite to the prediction of the 

downward sloping demand hypothesis. 

3.5.2 Regression Analysis 

To control for various factors that may affect stock return in the long run, we use 

regressions to test the relation between offering size and stock return. The dependent 

variables are size-and-book-to-market-adjusted buy-and-hold returns for the 1-month, 3-

month, 6-month, 1-year, 3-year, and 5-year time windows. The explanatory variables 

include offering size, Log ME (the log of IPO initial market value of equity), Log 

(BE/ME) (the log of book-to-market ratio for IPO firm), market return (buy-and-hold 

return calculated using CRSP NYSE-Amex-Nasdaq value-weighted daily returns), 

underpricing (the first-day initial return calculated as 1
st
 day closing price/offer price-1), 

underwriter rank, and risk (the reciprocal of the original midrange file price). The 

regression results are reported in Table 3.6. 
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Table 3.5 Buy-and-hold Returns of IPO Firms 

This table reports the univariate relation between IPO offering size and buy-and-hold returns of IPO firms. we calculate 1-month, 3-month, 6-

month, 1-year, 3-year, and 5-year buy-and-hold returns for IPO firms. IPOs are divided into three groups (portfolios) based on the level of offering 

size. Panel A reports mean unadjusted buy and hold returns. Panel B reports mean market-adjusted buy and hold returns by subtracting the CRSP 

NYSE-Amex-Nasdaq value-weighted returns from IPO buy and hold returns. Panel C reports mean size-and-book-to-market-adjusted buy and 

hold returns. Each IPO firm is assigned to one of 25 size-and-book-to-market portfolios formed based on Fama and French (1993). IPOs with 

negative book value of equity are dropped. Size and book-to-market adjusted buy and hold returns are calculated as the difference between IPO 

buy-and-hold returns and benchmark portfolio returns.  

 

 Panel A: Mean unadjusted buy and hold returns (%)  

 1-Month 3-Month 6-Month 1-Year 3-Year 5-Year # of obs 

Low Off_Size 4.57 9.05 11.86 18.40 45.89 65.53 1294 

Medium Off_Size 1.76 5.51 7.63 10.83 37.13 52.55 1297 

High Off_Size 2.60 5.11 6.07 7.76 28.35 56.19 1294 

All IPO firms 2.98 6.56 8.52 12.33 37.12 58.09 3885 

 Panel B: Mean market-adjusted buy and hold returns (%)  

 1-Month 3-Month 6-Month 1-Year 3-Year 5-Year # of obs 

Low Off_Size 3.69 6.52 6.49 6.53 0.46 -7.45 1294 

Medium Off_Size 0.85 2.46 1.47 -3.12 -14.72 -29.85 1297 

High Off_Size 1.60 2.18 -0.33 -6.54 -22.41 -22.80 1294 

All IPO firms 2.04 3.72 2.54 -1.04 -12.22 -20.04 3885 

 Panel C: Mean size-and-book-to-market-adjusted buy and hold returns (%)  

 1-Month 3-Month 6-Month 1-Year 3-Year 5-Year # of obs 

Low Off_Size 4.48 8.88 10.92 15.54 27.43 35.14 1273 

Medium Off_Size 1.66 4.49 5.79 6.79 16.22 18.65 1274 

High Off_Size 2.17 3.48 2.60 -0.16 -0.91 8.74 1273 

All IPO firms 2.77 5.62 6.44 7.38 14.27 20.84 3820 
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Table 3.6 Regression of Size-and-Book-to-Market Adjusted Buy-and-Hold Return on Offering Size 

This table reports the regression result of size-and-book-to-market adjusted buy-and-hold return on offering size. The dependent variables are the 

size-and-book-to-market adjusted abnormal return for 1-month, 3-month, 6-month, 1-year, 3-year, and 5-year respectively. Offering size is 

calculated as (primary shares + secondary shares) / shares outstanding. Log ME is the log of IPO initial market value of equity. Log (BE/ME) is 

the log of book-to-market ratio for IPO firm. BE is the book value of equity for IPO firm. Market return is buy-and-hold return calculated using 

the CRSP NYSE-Amex-Nasdaq value-weighted daily returns. Underpricing is the first-day initial return, calculated as (1
st
 day closing price/offer 

price-1). Underwriter rank comes from Jay Ritter’s website. http://bear.cba.ufl.edu/ritter/. RISK is defined as the reciprocal of the original 

midrange file price. Numbers in parentheses are t-statistics. * denotes significance at 10%. ** denotes significance at 5%. *** denotes significance 

at 1%. 

 

 Dependent Variables (size-and-book-to-market adjusted buy-and-hold returns) 

Independent variables 1-Month 3-Month 6-Month 1-Year 3-Year 5-Year 

Offering Size -0.04* -0.09*** -0.18*** -0.34*** -0.34** -0.55*** 

 (-1.82) (-2.69) (-3.49) (-4.46) (-2.31) (-3.11) 

Log ME 0.01* -0.001 -0.001 0.01 -0.08*** -0.14 

 (1.80) (-0.04) (-0.10) (0.46) (-2.66) (-4.17) 

Log (BE/ME) 0.01* 0.02** 0.02 0.06*** 0.001 -0.04 

 (1.80) (2.21) (1.64) (2.70) (0.03) (-0.89) 

Market Return 0.25*** 0.34*** 0.27*** 0.08 -0.03 -0.06 

 (4.58) (5.89) (4.17) (1.21) (-0.46) (-1.61) 

Underpricing 0.04*** 0.08*** 0.06 0.01 -0.17* -0.13 

 (2.85) (3.15) (1.43) (0.20) (-1.75) (-1.14) 

Underwriter Rank 0.01** 0.01** 0.01 0.01 0.02*** 0.04*** 

 (2.55) (2.55) (1.31) (0.75) (2.84) (3.55) 

Risk 0.03 -0.16 -0.30 -0.48 -1.97*** -2.12** 

 (0.27) (-0.94) (-1.15) (-1.22) (-2.76) (-2.46) 

Adj. R
2
 0.03 0.03 0.02 0.02 0.02 0.02 

 

http://bear.cba.ufl.edu/ritter/
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Similar to the univariate analysis results, the regressions show a negative relation 

between offering size and stock return. The coefficients of offering size are negative and 

significant for most of the time windows. This does not support the downward sloping 

demand hypothesis. 

3.5.3 Fama-French Three-Factor Model 

We also use the three-factor model in Fama and French (1993) as an alternative method 

to examine the relation between offering size and IPO long run stock performance.  

Specifically, we put the IPOs in our sample into three calendar time portfolios based on 

their offering size. The IPOs stay in their respective portfolios for 60 months starting 

from the month after they go public. The portfolios are equally weighted. Every time a 

new IPO joins or an old IPO leaves, the portfolios are rebalanced. Based on the monthly 

returns of the IPOs, we calculate the monthly returns of each portfolio from March 1980 

to December 2010. Then we run the Fama-French three-factor model for each of the three 

portfolios. 

  
ttptpftmtppftpt uHMLhSMBsrRbarr  )(                                             (3.2) 

where rpt is the monthly return for the portfolios, rft is the one-month T-bill return, 

Rmt  is the monthly return on the NYSE-Amex-Nasdaq value-weighted index, SMB is the 

monthly return on small firms minus the return on large firms, and HML is the monthly 

return on high book-to-market stocks minus the return on low book-to-market stocks. ap 

is the monthly risk-adjusted abnormal return. bp, sp, and hp are factor loadings. If the 

negative relation between IPO valuation and offering size is caused by a downward 

sloping demand curve, we expect the Fama-French three-factor model to produce positive   
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Table 3.7 Fama-French Three-Factor Regression on Calendar-Time Portfolios 

This table reports the results of Fama and French (1993) three-factor regressions involving equal-

weighted monthly calendar time returns of IPO firms. There are 3820 IPO firms in the sample. 

The IPOs stay in their respective portfolios for 60 months starting the month after they go public. 

The period is from March 1980 to December 2010. The regression model is given below: 

ttptpftmtppftpt uHMLhSMBsrRbarr  )(  

where  is the monthly portfolio returns, is the one-month T-bill return,  is the 

monthly excess return on the NYSE-Amex-Nasdaq value-weighted index, SMB is the monthly 

return on small firms minus the return on large firms, and HML is the monthly return on high 

book-to-market stocks minus the return on low book-to-market stocks. a is the monthly risk-

adjusted abnormal return in percentage, and b, s, and h are factor loadings. Numbers in 

parentheses are t-statistics. * denotes significance at 10%. ** denotes significance at 5%. *** 

denotes significance at 1%. 

 

 Fama-French factor loadings  

Calendar-time 

Portfolio 
a b s h Adj. R

2
 # of obs 

All IPOs 
-0.001 1.18*** 1.01*** -0.005 

0.86 370 
(-0.83) (34.66) (20.58) (-0.11) 

Low off_size 
0.001 1.24*** 1.02*** -0.12** 

0.85 370 
(0.07) (33.17) (18.93) (-2.13) 

Mid off_size 
-0.002 1.16*** 1.02*** 0.05 

0.80 370 
(-1.21) (27.96) (17.09) (0.82) 

High off_size 
-0.001 1.08*** 0.94*** 0.04 

0.71 370 
(-0.54) (22.20) (13.48) (0.61) 

Low minus 

High  

0.002 0.16** 0.08* -0.17* 
0.08 370 

(0.70) (3.39) (1.18) (-2.45) 

 

abnormal return for the high offering size portfolio and negative abnormal return for the 

low offering size portfolio. The regression results are reported in Table 3.7. 

 Table 3.7 shows that none of the three offering size portfolios have statistically 

significant abnormal return based on Fama-French three-factor model. To find the 

difference between the low offering size portfolio and the high offering size portfolio, we 

construct a hedged portfolio consisting of long position in the low offering size portfolio 

and short position in the high offering size portfolio. Then we estimate the Fama-French 

three-factor model for the hedged portfolio again. The downward sloping demand 

ptr ftr )( ftmt RR 
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hypothesis predicts that the abnormal return should be negative and significant. However, 

the abnormal return reported in Table 3.7 for the hedged portfolio is positive and 

insignificant. 

 

3.6 Primary Offering Ratio, Secondary Offering Ratio and 

Price-to-Value Ratios  

Overall, we do not find support for the downward sloping demand hypothesis in stock 

return analysis. This leaves the free cash flow hypothesis and the signalling hypothesis as 

possible explanations. To test the two hypotheses, we decompose offering size into 

primary shares and secondary shares and analyze their effect on IPO valuations 

separately. 

3.6.1 Univariate Analysis 

We define the primary offering ratio as the ratio of the number of primary shares over the 

number of shares outstanding after IPO. Because the proceeds of primary offerings go to 

issuing firms, the primary offering ratio can be viewed as a measure of free cash flows 

available to managers. Therefore, Jensen (1986)’s hypothesis implies a negative relation 

between primary offering ratio and P/V ratios. To test this free cash flow hypothesis, we 

first divide our data sample into three groups based on the levels of primary offering ratio 

– low, medium, and high primary offering ratio group, and then compute the median 

values for all three P/V ratios in each corresponding group. The results are shown in 

Panel A of Table 3.8. For all three P/V ratios, we find that primary offering ratio and P/V 
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Table 3.8 Univariate Relation between Primary Offering Ratio, Secondary Offering 

Ratio and P/V Ratios 

This table reports the univariate relation between primary offering ratio, secondary offering ratio 

and P/V ratios. Primary offering ratio (POR) is the ratio of the number of primary shares over the 

number of shares outstanding after IPO. Secondary offering ratio (SOR) is calculated as ratio of 

secondary shares over shares outstanding. In Panel A, we divide the data sample into three groups 

based on the level of primary offering ratio. In Panel B, we divide the data sample in to three 

groups based on the level of secondary offering ratio. The numbers show the median P/V values 

for the corresponding groups. 

 

 

 

 

 

 

ratios are negatively related. Take P/S for example, the median P/S values are 2.31, 1.79, 

and 1.29 for low primary offering ratio group, median primary offering ratio group and 

high primary offering ratio group respectively. 

The signalling hypothesis in Scholes (1972) and Leland and Pyle (1977) suggest a 

negative relation between price-to-value ratios and secondary offering ratio, which is 

defined as the ratio of the number of secondary shares offered over the number of shares 

outstanding after IPO. To test this hypothesis, we divide our data sample into three 

groups based on the level of secondary offering ratio and then calculate the median 

values of three P/V ratios in the corresponding groups. The results are shown in Panel B 

of Table 3.8. Similar to that of primary offering ratio, for all three P/V ratios, we find that 

secondary offering ratio is negatively related to the price-value ratios. For example, the 

median P/S values are 2.13, 1.95, and 1.49 for low secondary offering ratio group, 

Panel A: Relation between POR and P/V 

 P/S P/EBITDA P/E 

Low POR 2.31 2.26 1.50 

Medium POR 1.79 1.80 1.41 

High POR 1.29 1.30 0.94 

Panel B: Relation between SOR and P/V 

 P/S P/EBITDA P/E 

Low SOR 2.13 2.10 1.53 

Medium SOR 1.95 1.93 1.44 

High SOR 1.49 1.36 1.17 
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median secondary offering ratio group and high secondary offering ratio group 

respectively. 

3.6.2 Regression Analysis 

Similar to section 6.5, we include those variables that may affect IPO valuations in the 

following regression. 

iiii

iiiii
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           (3.3) 

This regression is similar to regression (3.1). POR refers to primary offering ratio 

which is the ratio of primary shares offering over the number of shares outstanding after 

IPO.  SOR is the secondary offering ratio which is the ratio of secondary shares offering 

over shares outstanding. All the other variables are defined the same as in regression 

(3.1). The results are shown in Table 3.9. Consistent with the univariate analysis, for all 

three regressions, the coefficients of primary offering ratio are negative and statistically 

significant at 1% level. These results are consistent with the free cash flow hypothesis. 

Similarly, the coefficients of secondary offering ratio are also negative and statistically 

significant at 1% level for all three regressions, which is consistent with the signalling 

hypothesis.  

 

3.7 Capital Expenditure, R&D and Price-Value Ratios 

If free cash flow is a major reason the market gives lower valuation to IPO firms that 

raise more new capital, then firms with higher capital expenditure and/or higher R&D 

before IPO will be less likely to suffer from the free cash flow problem. They will be 
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Table 3.9 Regression of P/V on Primary Offering Ratio and Secondary Offering Ratio 

This table reports results of the following regression: 

iiiiiiiii NASTECHRISKRANKPREVLASTSORPORVP   876543210/  

P/V stands for P/S, P/EBITDA, and P/E. POR is primary offering ratio and it is calculated the ratio of the number of primary shares over the 

number of shares outstanding after IPO.  SOR is secondary offering ratio and it is calculated as ratio of secondary shares over shares outstanding. 

LAST is log of total asset value. PREV is the price revision and is calculated as (offer price-midpoint of original filing range) / midpoint of 

original filing range. RANK is the lead underwriter ranking for IPOs and is on 0 to 9 scales. If the scale of the underwriter is 8 or higher, rank 

dummy is one, and zero otherwise. RISK is defined as the reciprocal of the original midrange file price. TECH is a dummy variable and is equal to 

unity if the firm is classified as high-tech and zero otherwise. NAS is also a dummy variable and is equal to unity if the issue is listed on Nasdaq 

and zero otherwise. To reduce the outlier effect on regression results, we drop observations which are within the top or bottom 5% of the data 

sample. Numbers in parentheses are t-statistics. * denotes significance at 10%. ** denotes significance at 5%. *** denotes significance at 1%. 

 

 

 

 

 POR SOR LAST PREV RANK RISK TECH NAS # of obs Adj. R
2 

P/S 
-3.65*** 

(-8.64) 

-3.23*** 

(-5.82) 

-0.54*** 

(-11.73) 

3.23*** 

(11.28) 

0.44*** 

(4.10) 

-12.66*** 

(-7.24) 

-0.11 

(-1.04) 

-0.05 

(-0.30) 
2461 0.15 

P/EBITDA 
-2.92*** 

(-6.04) 

-4.43*** 

(-6.88) 

-0.70*** 

(-13.09) 

3.35*** 

(10.06) 

0.59*** 

(4.67) 

-13.42*** 

(-6.53) 

-0.02 

(-0.14) 

-0.09 

(-0.45) 
2455 0.14 

P/E 
-2.39*** 

(-4.58) 

-2.32*** 

(-3.33) 

-0.44*** 

(-7.37) 

2.61*** 

(6.93) 

0.42*** 

(2.93) 

-6.96*** 

(-3.08) 

-0.03 

(-0.25) 

-0.26 

(-1.15) 
2477 0.06 
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expected to spend a lot of the new capital on capital expenditure and/or R&D and the 

management will have less cash to waste. Thus the market should value these firms 

higher. Therefore we examine how capital expenditure and R&D relate to IPO valuations 

in this section. 

3.7.1 Univariate Analysis 

We first divide the data sample into three groups based on the level of primary offering 

ratio. Then in each group, we divide the subsample into another three groups based on the 

level of capital expenditure in the fiscal year prior to the issue day. Here we scale capital 

expenditure using sales in the fiscal year prior to the issue day. As a result, the data 

sample is divided into nine groups based on the level of primary offering ratio and capital 

expenditure. We then calculate the median values of the three price-value ratios in each 

of the nine groups and the results are shown in Table 3.10.  

We find in Table 3.10 that all three price-value ratios are positively related to the 

level of the capital expenditure. Take P/S for example, the P/S values are 1.47, 1.73, and 

2.05 for low, median, and high capital expenditure groups respectively. For each 

subgroup of primary offering ratios, we also find that higher IPO valuations are 

associated with higher capital expenditure prior to IPOs. The highest price-value ratio is 

for the group of low primary offering ratio and high capital expenditure, which suggests 

that firms that raise less new capital but spend more on capital expenditure tend to have 

the highest valuations. Not surprisingly, these are also the firms that are the least likely to 

waste free cash flows.  
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Table 3.10 Univariate Relation between Capital Expenditure, Primary offering ratio 

and P/V Ratios 

 
This table reports the univariate relation between capital expenditure, primary offering ratio and 

P/V ratios. we first divide the data sample into three groups based on the level of primary offering 

ratio. Then in each group, we divide the subsample into another three groups based on the level of 

capital expenditure in the fiscal year prior to the issue day. we also use sales in the fiscal year 

prior to the issue day to scale capital expenditure. As a result, the data sample is divided into nine 

groups based on the level of primary offering ratio and capital expenditure. The numbers in the 

table show the median value of the corresponding P/V in each subgroup. 

 

 

 

 

 

 

 

 

We then conduct similar univariate analysis for R&D expenditure with P/V ratios 

and report the results in Table 3.11. Similar to capital expenditure results, we find that all 

three price-value ratios are positively related to the level of the R&D prior to IPOs. Take 

again P/S for example, the P/S values are 1.61, 1.67, and 2.94 for low, median, and high 

R&D expenditure groups respectively. The highest price-value ratio is for the group with 

low primary offering ratio and high R&D expenditure, which also represents the firms 

that are least likely to suffer from the free cash flow problem.  

Panel A: P/S 

 Low CAPX Medium CAPX High CAPX 

Low POR 2.04 2.34 2.62 

Medium POR 1.52 1.75 2.21 

High POR 1.27 1.16 1.44 

Total 1.47 1.73 2.05 

Panel B: P/EBITDA 

 Low CAPX Medium CAPX High CAPX 

Low POR 2.04 2.34 2.57 

Medium POR 1.59 1.84 1.97 

High POR 1.33 1.21 1.30 

Total 1.54 1.74 1.97 

Panel C: P/E 

 Low CAPX Medium CAPX High CAPX 

Low POR 1.28 1.38 1.62 

Medium POR 1.13 1.30 1.76 

High POR 1.03 0.91 0.93 

Total 1.12 1.21 1.54 



68 
 

Table 3.11 Univariate Relation between R&D, Primary offering ratio and P/V 

Ratios 

This table reports the univariate relation between research & development expense (R&D), 

primary offering ratio and P/V ratios. we first divide the data sample into three groups based on 

the level of primary offering ratio. Then in each group, we divide the subsample into another 

three groups based on the level of R&D expenditure in the fiscal year prior to the issue day. we 

also use sales in the fiscal year prior to the issue day to scale R&D expenditure. As a result, the 

data sample is divided into nine groups based on the level of primary offering ratio and R&D 

expenditure. The numbers in the table show the median value of the corresponding P/V in each 

subgroup. 

 

 

 

 

 

 

 

 

3.7.2 Regression Analysis 

To further analyze the relation between capital expenditure, R&D and price-value ratios, 

we run the following regression: 

iiiiii
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          (3.4) 

 

Panel A: P/S 

 Low RD Medium RD High RD 

Low POR 2.19 2.17 4.28 

Medium POR 1.79 1.88 2.71 

High POR 1.32 1.17 1.81 

Total 1.61 1.67 2.94 

Panel B: P/EBITDA 

 Low RD Medium RD High RD 

Low POR 2.32 2.03 3.80 

Medium POR 1.66 1.77 2.75 

High POR 1.48 1.17 2.17 

Total 1.72 1.59 2.99 

Panel C: P/E 

 Low RD Medium RD High RD 

Low POR 1.55 1.55 2.53 

Medium POR 1.29 1.56 1.81 

High POR 0.90 0.94 1.31 

Total 1.16 1.37 2.05 
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In this regression, we add two new variables, CAPX and RD, to regression (3.3) to 

examine how firms’ intentions of spending of capital expenditure and R&D affect free 

cash effect on P/V ratios. CAPX is the capital expenditure scaled by sales in the fiscal 

year prior to the issue day. RD is the research and development expenditure scaled by 

sales in the fiscal year prior to the issue day. The results are shown in Table 3.12.  

Consistent with the univariate analysis, the coefficients of CAPX and RD are 

positive and statistically significant at 5% level for both P/V ratios using sales and 

EBITDA. No significant relation is found between P/E and CAPX and R&D. It is not 

surprising because earnings are more likely to suffer from data manipulation issues and 

therefore do not generate reliable results compared to other accounting variables. 

Together with univariate analysis results, these results indicate that firms with higher 

capital expenditure and R&D prior to IPOs tend to have higher market valuation. 

We also look at how valuation changes with capital expenditure and R&D for 

firms within the same primary offering ratio group. Specifically, similar to the univariate 

analysis above, we first divide our data sample into three groups based on the level of 

capital expenditure scaled by sales prior to IPOs. We define two dummy variables as 

follows. CPXH=1 if the observation falls into the high capital expenditure group and 0 

otherwise. CPXL=1 if the observation falls into the low capital expenditure group and 0 

otherwise. We create two new interaction variables, POR*CPXH and POR*CPXL. 

Instead of CAPX, we add these two new interaction variables into regression (3.4) and 

then run the following regression:  

iiiiii
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Table 3.12 Regression of P/V on Capital Expenditure and R&D 

This table reports results of the following regression: 

iiiiiiiiiii RDCAPXNASTECHRISKRANKPREVLASTSORPORVP   109876543210/  

P/V stands for P/S, P/EBITDA, and P/E. POR is primary offering ratio and it is calculated the ratio of the number of primary shares over the 

number of shares outstanding after IPO. SOR is secondary offering ratio and it is calculated as ratio of secondary shares over shares outstanding. 

LAST is log of total asset value. PREV is the price revision and is calculated as (offer price-midpoint of original filing range) / midpoint of 

original filing range. RANK is the lead underwriter ranking for IPOs and is on 0 to 9 scales. If the scale of the underwriter is 8 or higher, rank 

dummy is one, and zero otherwise. RISK is defined as the reciprocal of the original midrange file price. TECH is a dummy variable and is equal to 

unity if the firm is classified as high-tech and zero otherwise. NAS is also a dummy variable and is equal to unity if the issue is listed on Nasdaq 

and zero otherwise. CAPX is the capital expenditure scaled by sales in the fiscal year prior to the issue day. RD is the research and development 

expenditure scaled by sales in the fiscal year prior to the issue day. To reduce the outlier effect on regression results, we drop observations that are 

within the top or bottom 5% of the data sample.  Numbers in parentheses are t-statistics. * denotes significance at 10%. ** denotes significance at 

5%. *** denotes significance at 1%. 
 

 

 

  

 POR SOR LAST PREV RANK RISK TECH NAS CAPX RD 
# of 

obs 

Adj. 

R
2 

P/S 
-3.87*** 

(-5.52) 

-3.77*** 

(-4.26) 

-0.74*** 

(-9.99) 

3.07*** 

(7.61) 

0.58*** 

(3.60) 

-15.11*** 

(-5.74) 

-0.45*** 

(-2.74) 

-0.40 

(-1.25) 

1.57*** 

(3.56) 

2.72*** 

(3.01) 
1278 0.18 

P/EB

ITDA 

-3.57*** 

(-4.36) 

-5.50*** 

(-5.35) 

-0.90*** 

(-10.34) 

2.96*** 

(6.23) 

0.66*** 

(3.52) 

-15.79*** 

(-5.10) 

-0.80*** 

(-4.13) 

-0.34 

(-0.91) 

1.10** 

(2.01) 

4.12*** 

(3.85) 
1273 0.16 

P/E 
-3.99*** 

(-4.55) 

-3.97*** 

(-3.63) 

-0.58*** 

(-6.10) 

2.31*** 

(4.39) 

0.64*** 

(3.09) 

-10.92*** 

(-3.22) 

-0.00 

(-1.02) 

-0.76* 

(-1.87) 

0.55 

(0.94) 

0.67 

(0.58) 
1282 0.08 
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The results are shown in Table 3.13. When we combine capital expenditure with primary 

offering ratio, the negative effect of primary offering ratio is alleviated. The coefficients 

of the new variable POR*CPXH are positive and statistically significant at 5% level for 

P/S and P/EBITDA. Since firms with higher capital expenditure prior to IPOs are 

expected to spend more on capital expenditure after they acquire new capital, market 

values these firms accordingly and we see higher valuation for these firms. These results 

are consistent with the free cash flow hypothesis but are not predicted by the downward 

sloping demand hypothesis. 

Similarly, to examine how R&D expenditure in the fiscal year prior to IPO affects 

the free cash flow problem, we define two dummy variables RDH and RDL which are 

analogous to CPXH and CPHL and run the following regression:  









iiiii
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       (3.6) 

The results are shown in Table 3.14. Similar to capital expenditure results, the 

coefficients of POR*RDH are positive and statistically significant at 1% level for both 

P/S and P/EBITDA, indicating that the market also values R&D spending prior to IPOs 

positively and gives these firms higher valuations. Again, the results support the free cash 

flow hypothesis. 

 

3.8 Secondary Offering and Operating Performance 

We find that firms with higher offerings through secondary shares have lower valuations. 

This negative effect can be attributed to the signalling hypothesis in Scholes (1972) and  
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Table 3.13 Regression of P/V on Capital Expenditure Interaction 

This table reports results of the following regression: 

iiiiiiiiiiii CPXLPORCPXHPORRDNASTECHRISKRANKPREVLASTSORPORVP   **/ 11109876543210

 P/V stands for P/S, P/EBITDA, and P/E. POR is primary offering ratio and it is calculated the ratio of the number of primary shares over the 

number of shares outstanding after IPO. SOR is secondary offering ratio and it is calculated as ratio of secondary shares over shares outstanding. 

LAST is log of total asset value. PREV is the price revision and is calculated as (offer price-midpoint of original filing range) / midpoint of 

original filing range. RANK is the lead underwriter ranking for IPOs and is on 0 to 9 scales. If the scale of the underwriter is 8 or higher, rank 

dummy is one, and zero otherwise. RISK is defined as the reciprocal of the original midrange file price. TECH is a dummy variable and is equal to 

unity if the firm is classified as high-tech and zero otherwise. NAS is also a dummy variable and is equal to unity if the issue is listed on Nasdaq 

and zero otherwise. RD is the research and development expenditure scaled by sales in the fiscal year prior to the issue day. we define two dummy 

variables as follows. To create some new dummy variables, the data set is divided into three groups based on the level of capital expenditure prior 

to IPOs. CPXH=1 if the observation fall into the high capital expenditure group and 0 otherwise. CPXL=1 if the observation fall into the low 

capital expenditure group and 0 otherwise. To reduce the outlier effect on regression results, we drop observations that are within the top or bottom 

5% of the data sample. Numbers in parentheses are t-statistics. * denotes significance at 10%. ** denotes significance at 5%. *** denotes 

significance at 1%. 

 

 
 

 

 POR SOR LAST PREV RANK RISK TECH NAS RD 
POR* 

CPXH 

POR* 

CPXL 

# of 

obs 

Adj. 

R
2 

P/S 
-3.94*** 

(-4.89) 

-3.81*** 

(-4.30) 
-0.72*** 

(-9.76) 

2.98*** 

(7.34) 

0.56*** 

(3.47) 

-14.96*** 

(-5.61) 

-0.47*** 

(-2.82) 

-0.41 

(-1.28) 

2.59*** 

(2.85) 

1.20* 

(1.76) 

-0.59 

(-0.89) 
1277 0.17 

P/EBI

TDA 

-3.85*** 

(-4.08) 

-5.51*** 

(-5.35) 

-0.90*** 

(-10.25) 

2.89*** 

(6.06) 

0.66*** 

(3.48) 

-15.56*** 

(-4.99) 

-0.81*** 

(-4.15) 

-0.36 

(-0.97) 

4.02*** 

(3.74) 

1.36* 

(1.69) 

-0.19 

(-0.25) 
1272 0.16 

P/E 
-3.41*** 

(-3.42) 

-4.06*** 

(-3.69) 

-0.57*** 

(-5.96) 

2.26*** 

(4.26) 

0.64*** 

(3.02) 

-10.43*** 

(-3.04) 

-0.25 

(-1.16) 

-0.77* 

(-1.89) 

0.47 

(0.40) 

-0.33 

(-0.36) 

-1.24 

(-1.46) 
1282 0.08 
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Table 3.14 Regression of P/V on R&D Interaction 

This table reports results of the following regression: 

iiiiiiiiiiii RDLPORRDHPORCAPXNASTECHRISKRANKPREVLASTSORPORVP   **/ 11109876543210
 

P/V stands for P/S, P/EBITDA, and P/E. POR is primary offering ratio and it is calculated the ratio of the number of primary shares over the 

number of shares outstanding after IPO. SOR is secondary offering ratio and it is calculated as ratio of secondary shares over shares outstanding. 

LAST is log of total asset value. PREV is the price revision and is calculated as (offer price-midpoint of original filing range) / midpoint of 

original filing range. RANK is the lead underwriter ranking for IPOs and is on 0 to 9 scales. If the scale of the underwriter is 8 or higher, rank 

dummy is one, and zero otherwise. RISK is defined as the reciprocal of the original midrange file price. TECH is a dummy variable and is equal to 

unity if the firm is classified as high-tech and zero otherwise. NAS is also a dummy variable and is equal to unity if the issue is listed on Nasdaq 

and zero otherwise. CAPX is the capital expenditure scaled by sales in the fiscal year prior to the issue day. we define two dummy variables as 

follows. To create some new dummy variables, the data set is divided into three groups based on the level of R&D prior to IPOs. RDH=1 if the 

observation fall into the high R&D expenditure group and 0 otherwise. RDL=1 if the observation fall into the low R&D expenditure group and 0 

otherwise. To reduce the outlier effect on regression results, we drop observations that are within the top or bottom 5% of the data sample. 

Numbers in parentheses are t-statistics. * denotes significance at 10%. ** denotes significance at 5%. *** denotes significance at 1%. 

 

 

 

  

 POR SOR LAST PREV RANK RISK TECH NAS CAPX 
POR* 

RDH 

POR*

RDL 

# of 

obs 

Adj. 

R
2 

P/S 
-5.47*** 

(-6.09) 

-4.46*** 

(-4.58) 

-0.81*** 

(-9.90) 

3.37*** 

(7.60) 

0.66*** 

(3.79) 

-15.81*** 

(-5.44) 

-0.33* 

(-1.66) 

-0.34 

(-0.96) 

1.58*** 

(3.23) 

1.59* 

(1.95) 

0.85 

(1.07) 
1290 0.17 

P/EBI

TDA 

-6.30*** 

(-5.72) 

-6.53*** 

(-5.58) 

-1.07*** 

(-10.84) 

3.60*** 

(6.71) 

0.80*** 

(3.76) 

-14.80*** 

(-4.23) 

-0.78*** 

(-3.20) 

-0.36 

(-0.86) 

1.81*** 

(2.98) 

3.76*** 

(3.78) 

1.87 

(1.34) 
1278 0.17 

P/E 
-4.60*** 

(-4.19) 

-4.47*** 

(-3.93) 

-0.59*** 

(-5.97) 

2.31*** 

(4.23) 

0.75*** 

(3.49) 

-10.79*** 

(-3.05) 

-0.24 

(-0.99) 

-0.93** 

(-2.20) 

0.65 

(1.07) 

1.38 

(1.34) 

0.06 

(0.06) 
1287 0.08 
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Table 3.15 Summary of Operating Performance 

This table reports sales growth for five years beginning from the offering year (year 1) relative to 

the value in the year before offering (year 0) expressed as a percentage for both before and after 

industry adjustment. The industry-adjusted values are calculated as the difference between 

original sales growth and corresponding sales growth in the same year for seasoned firms in the 

same industry. 

 

 Sales Growth 

Year 
Sales Growth Relative to Year 

0 (%) 
Industry-Adjusted Sales Growth 

Relative to Year 0(%) 
# of 
Obs. 

 Percentile Percentile 
 

 25% 50% 75% 25% 50% 75% 
1 -43.50 -11.51 18.20 -52.65 -20.19 9.81 3592 
2 -34.82 5.49 58.38 -52.88 -11.81 41.59 3336 
3 -30.69 14.65 85.90 -56.11 -9.27 60.06 2974 
4 -28.87 21.59 105.86 -61.50 -9.18 75.11 2628 
5 -28.00 27.09 114.46 -69.75 -8.64 80.26 2309 

 

Leland and Pyle (1977). To further examine the signalling hypothesis, we examine the 

relation between secondary shares offering and post-IPO operating performance in this 

section. 

3.8.1 Operating performance 

Following section 2.6.1, we use sales growth as our measure of operating performance. 

Table 3.15 reports the summary of sales growth both before and after industry 

adjustment. Similar to the findings in section 2.6.1, we find that sales per share decrease 

right after firms go public with the median growth rate being -11.51% in Year 1. In the 

next four years, sales per share recover and grow. The median growth rate relative to that 

in Year 0 increases from 5.49% in Year 2 to 27.09% in Year 5. Industry-adjusted sales 

growth rates in the five years also show the dip, recovery and growth trend. However, 

with all the median values being negative, it seems IPO firms underperform industry 

peers in sales growth during the 5 year period after IPOs. These results are consistent  
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Table 3.16 Univariate Relation between Secondary Offering Ratio and Operating 

Performance 

This table reports the univariate relation between primary offering ratio and sales growth rate. 

Data sample is classified into three groups based on the level of primary offering ratio. Firms 

whose primary offering ratios are below 25% quantile are in the low group. Firms whose primary 

offering ratios are between 25% and 75% quantile are in the median group. Firms whose primary 

offering ratios are in the top 25% quantile are in the high group. The numbers in the parentheses 

after the group are the number of firms in each group. 

 

Median Sales Growth Relative to Year 0 (%) 

Secondary Offering Ratio Year 1 Year 2 Year 3 Year 4 Year 5 

Without 

Adjustment 

Low -5.44 11.95 23.02 30.55 35.25 

Middle -8.10 8.43 20.98 26.12 29.02 

High -13.47 -1.60 4.38 10.24 12.61 

Industry-

Adjusted 

Low -10.65 -1.96 2.35 3.58 4.65 

Middle -17.28 -11.33 -5.46 -5.56 -6.77 

High -21.17 -17.74 -20.94 -22.33 -26.11 

 

with the existing literature which shows that IPO firms have poor post-IPO operating 

performance (Jain and Kini 1994).  

3.8.2 Univariate Analysis 

To find out whether the poor operating performance of IPO firms is related to the 

secondary shares offerings in IPOs, we run univariate tests and report the results in Table 

3.16. For those firms that have secondary shares in IPOs, we divide them into three 

groups according to the level of secondary shares offering -- low, middle, and high group. 

The median values of sales growth rate for the five years after firm’s going public are 

calculated for each group. Both industry-adjusted operating performance and non-

adjusted values are presented in the table. 

Table 3.16 shows that sales growth rates are negatively related to secondary 

shares offerings for all five years following IPO both before industry adjustment and after 
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adjustment. In Year 1, Median sales growth rates relative to Year 0 are -5.44 %, -8.10%, 

and -13.47% for low, middle, and high groups respectively before industry adjustment.  

After the adjustment, the corresponding numbers are -10.65%, -17.28%, and -21.17%. 

Results in Year 2 through Year 5 show the same trend. The higher the secondary offering 

ratio is, the lower the sales growth rate is. 

3.8.3 Regression Analysis 

The univariate tests above do not control for other factors that may affect the sales 

growth. Thus, we incorporate these factors and hence estimate the following regression 

model: 

itiiii

iiiiit

TECHDPBMEP

RDSSGRLMVSORPORGrowthSales









9876

543210 
                (3.7) 

In this regression, Sales Growthit represents industry-adjusted growth rates of 

sales per share. POR and SOR are defined the same as in previous sections. We use 

market value as a control variable for firm’s size and hence include LMV which is the log 

of market value at the end of the first trading day after the IPO in the regression. 

Following Chan, Karceski, and Lakonishik (2003), we include SGR, RDS, and TECH in 

our analysis. SGR represents the sustainable growth rate and is defined as the product of 

the ratio of earnings over total common equity and the difference between 1 and the ratio 

of common dividend over earnings (i.e., earnings/equity*(1-div/earnings)). RDS is the 

intensity of R&D relative to sales and is defined as the ratio of R&D expense over sales. 

TECH is a dummy variable with a value of one for a company in a high-tech industry. 

We include three price multiples in the regression: EP, BM, and DP. EP is the earnings-

to-price ratio, BM is the book-to-market ratio, and DP is the dividends to price ratio.  
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Table 3.17 reports the regression results. It shows that the coefficients of 

secondary shares ratio are negative and significant at 1% level in all 5 years, suggesting a 

negative and statistically significant relation between secondary shares and sales growth 

rates. Signalling hypothesis in Scholes (1972) and Leland and Pyle (1997) implies that 

firms with higher secondary offerings contain negative signal about firms’ values and 

therefore, have poorer post-IPO operating performance. Along with the univariate 

analysis, these results are consistent with the signalling hypothesis. The downward 

sloping demand hypothesis does not predict these results.  

 

3.9 Conclusions 

We examine the relation between IPO offering size and valuations. The 

downward sloping demand hypothesis predicts that more IPO share offering leads to 

lower valuation. Jensen (1986)’s free cash flow hypothesis suggests that managers tend to 

waste free cash flows and this implies that the more new capital firms raise, the lower the 

valuation will be. The signalling hypotheses in Scholes (1972) and Leland and Pyle 

(1977) imply that IPOs with high secondary share offering are more likely to have lower 

valuation. We test these hypotheses in this chapter. We calculate price-to-value ratio 

following Purnanadam and Swaminathan (2004) using sales, EBITDA, and earnings. 

Consistent with the three hypotheses, we find a negative relation between IPO valuation 

and offering size. However, our tests about the relation between offering size and long 

run IPO stock performance do not find improvement in valuation for large offering size 

IPOs. This result does not support the downward sloping demand hypothesis. However, 
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Table 3.17 Regressions of Operating Performance on Secondary Offering Ratio 

This table reports results of the following regression: 

itiiiiiiiiiit TECHDPBMEPRDSSGRLMVSORPORGrowthSales   9876543210  

Sales growthit represents industry-adjusted sales growth rates for firm i in year t. we calculate the sales growth rates for five consecutive years 

(year 1, 2, 3, 4, 5) after firms go public relative to the sales value in the year before IPO (year 1). POR is primary offering ratio and it is calculated 

the ratio of the number of primary shares over the number of shares outstanding after IPO.  SOR is secondary offering ratio, calculated as 

(secondary shares/share outstanding). LMV is the log of market value at the end of the first trading day after the IPO. SGR represents the 

sustainable growth rate. RDS is the intensity of R&D relative to sales. EP is the earnings-to-price ratio, BM is the firm’s book-to-market ratio, and 

DP is the dividends to price ratio. TECH is a dummy variable with a value of one for a company in a high-tech industry. All the accounting data 

are collected from Compustat for the fiscal year ending after the IPO (year 1). To reduce the outlier effect on regression results, we drop 

observations that are within the top or bottom 5% of the data sample. Numbers in parentheses are t-statistics. * denotes significance at 10%. ** 

denotes significance at 5%. *** denotes significance at 1%. 

 

Year POR SOR LMV SGR RDS EP BM DP TECH # of obs. Adj. R
2 

1 
-0.94*** -0.35*** 0.01 -0.01 -0.17*** -0.20 -0.22*** -0.01 0.01 

3233 0.07 
(-9.49) (-4.15) (1.45) (-0.20) (-2.72) (-1.43) (-4.79) (-0.07) (0.39) 

2 
-1.30*** -0.71*** 0.00 -0.15 -0.21** -0.29 -0.30*** 1.26*** 0.04 

3002 0.06 
(-8.00) (-4.91) (0.01) (-1.46) (-1.99) (-1.11) (-4.48) (3.46) (1.06) 

3 
-1.39*** -1.00*** 0.00 -0.31** -0.17 -0.27 -0.40*** 1.14** 0.03 

2676 0.05 
(-6.58) (-5.05) (0.01) (-2.31) (-1.28) (-0.75) (-4.76) (2.10) (0.75) 

4 
-1.24*** -0.97*** 0.01 -0.40** -0.35** -0.06 -0.51*** 1.05*** 0.03 

2363 0.05 
(-5.38) (-4.42) (0.31) (-2.41) (-2.53) (-0.15) (-5.56) (2.88) (0.53) 

5 
-0.80*** -1.05*** 0.01 -0.23 -0.35** -0.26 -0.82*** 0.51 -0.01 

2078 0.04 
(-2.59) (-3.76) (0.52) (-1.60) (-2.12) (-0.55) (-5.57) (1.19) (-0.20) 
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both primary offering ratio and secondary offering ratio are negatively related to IPO valuation. 

Furthermore, we find that firms with higher capital expenditure and/or higher R&D before IPO 

have higher valuations. The highest price-value ratio is for the group of low primary offering 

ratio and high capital expenditure and high R&D. These results support the free cash flow 

hypothesis. We also find a negative relation between the number of secondary shares and post-

IPO operating performance. This evidence is consistent with the signalling hypothesis.  
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Chapter 4  

IPO Offering Size and Analyst Forecast 

 

4.1 Introduction 

For most initial public offering (IPO) stocks, analyst coverage starts after the quiet period 

following IPOs. The analysts make earnings forecasts, buy and sell recommendations and target 

price estimates for the IPO stocks. Their forecasts are widely used as proxies for the market’s 

expectations of the firms’ future earnings. Intuitively, these forecasts would be affected by the 

characteristics of the IPOs. However, in finance literature, we have not seen any detailed study of 

this kind. We fill this void by examining how analysts react to one of the most important IPO 

characteristics: offering size. 

 According to Leland and Pyle (1977), when pre-IPO shareholders retain a higher 

proportion of shares in the IPO, the market will consider it as a signal that the firm has a higher 

value. When a firm offers more shares in IPO, the proportion of shares held by pre-IPO 

shareholders will be smaller. Given the fact that higher firm value is associated with higher 

expected growth rate in earnings, Leland and Pyle (1977)’s signalling model implies a negative 

relation between IPO offering size and analyst forecast of earnings growth rates.  
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IPO stock offerings consist of primary shares from the issuing firms and secondary shares 

from pre-IPO shareholders. Both reduce the proportion of shares retained by pre-IPO 

shareholders. However, in Leland and Pyle’s model, secondary share offering will reduce share 

retention more than primary shares. So the signalling model implies that the negative relation 

between analyst growth forecast and secondary offering size will be stronger.  

Jensen (1986) has a different implication. He shows that managers tend to waste free cash 

flows available to the firm. Primary offering increases the free cash flow available to the firm. If 

analysts consider the free cash flow effect in their forecast analysis, they should predict a lower 

earnings growth rate for firms with larger primary offering size. Secondary share offering does 

not change the free cash flow in the firm. So Jensen’s hypothesis does not have any obvious 

prediction about how analysts react to secondary share offering size.  

 Using a sample of 3854 IPOs in the US between 1982 and 2005, we investigate the 

relation between offering size and consensus analyst forecast for long-term growth rate in 

earnings. We find that analyst long-term growth forecast is lower for IPOs with larger offering 

size. This relation holds for both primary offering size and secondary offering size although 

secondary offering size has a stronger effect. It seems analysts believe either the signalling 

hypothesis or a combination of both the signalling hypothesis and the free cash flow hypothesis 

when they make their growth forecasts. This belief does not change much over time when 

forecasts made later are used in regressions. 

If the negative relation between analyst growth forecast and primary offering size is at 

least partially caused by analysts’ concern about free cash flow problem, their concern should be 

alleviated for those IPO companies with higher capital expenditure and R&D expense because 
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these companies are more likely to invest the free cash flows on productive use instead of 

wasting the money on managerial shirking. Consistent with the conjecture, we find that analysts 

predict higher growth for IPOs with higher capital expenditure and R&D.   

It is possible that analysts make their forecasts based on incorrect beliefs. If the negative 

relations between earnings growth and offering sizes as predicted in analyst forecasts actually do 

not exist, analyst forecasts would be more pessimistic or less over-optimistic for IPOs with larger 

offering sizes. Our tests based on analyst forecast errors show that this prediction holds to some 

extent for secondary offering size. This means the negative relation between analyst growth 

forecast and secondary offering size is probably partially caused by analysts’ over-reaction to the 

perceived positive signal in smaller secondary share offering size. At the same time, we find that 

analyst forecasts for IPOs with larger primary offering size are actually more over-optimistic. 

This suggests that analysts actually underreact to the negative information contained in larger 

primary share offering size.  

 The rest of the chapter is organized as follows. In section 4.2 we review the relevant prior 

research and develop our hypotheses. In section 4.3 we describe the sample and discuss sample 

characteristics. In section 4.4 we conduct tests on the relations between IPO analyst growth 

forecasts and offering size. In section 4.5, we examine how primary offering size and secondary 

offering size affect analyst forecast. In section 4.6 we examine how analysts react to capital 

expenditure and R&D expense in the fiscal year prior to IPO. In section 4.7 we test the relation 

between offering sizes and analyst forecast errors. Finally our conclusions are presented in 

section 4.8. 
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4.2 Literature and Hypotheses 

The characteristics of IPO firms affect the behaviour of IPO analysts. Previous studies such as 

Rajan and Servaes (1997), Chen and Ritter (2000), Cliff and Denis (2004) and Aggarwal, 

Krigman, and Womack (2002) find that underpricing is positively related to the likelihood and 

amount of subsequent analyst coverage. James and Karceski (2006) find that analysts provide 

strong coverage for IPO firms whose stock prices perform poorly in the aftermarket. However, 

we have not seen any paper about how analysts react to another important IPO characteristic: 

offering size. 

 Leland and Pyle (1977) develop an asymmetric information model that links an 

entrepreneur’s proportion of shareholdings in a project to the project’s value and risk. 

Entrepreneurs have the tendency to diversify their investment portfolios. If they hold a large 

proportion of shareholdings in a specific project, their portfolios will be undiversified and they 

will incur higher specific risk. So they will hold a large shareholding of the project only if they 

believe the prospect of the project is good enough to compensate for the high specific risk. Thus 

Leland and Pyle “show that the entrepreneur’s willingness to invest in his own project can serve 

as a signal of project quality” (Page 372). In the context of an IPO, both primary and secondary 

share offerings reduce entrepreneurs’ proportion of shareholdings and send out negative signal 

about their willingness to invest in their own project. Thus, holding specific risk constant, a 

larger offering size should signal a lower value for the post-IPO company. If analysts believe this 

signal, they will predict a lower growth forecast for firm with larger offering size. This signalling 

hypothesis is the first hypothesis we test in this paper. 
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 Although both primary and secondary share offering are considered as negative signals in 

Leland and Pyle’s signalling model, the strengths of the negative signals are different. Secondary 

offering directly reduces the proportion of shares retained while primary offering indirectly 

reduces retention by increasing the denominator. Given the same offering size, secondary 

offering reduces retention by a larger magnitude. Therefore Leland and Pyle (1977)’s model 

actually implies that secondary offering sends a stronger negative signal than primary offering. 

In this case, we should expect a stronger negative relation between analyst growth forecast and 

secondary offering.  

 However, Jensen (1986)’s free cash flow hypothesis suggests that primary offering may 

have additional negative effects. Primary shares are sold by the company and the net proceeds go 

to the company as new capital. A significant portion of the new capital becomes free cash flows 

available to the management of IPO companies. Jensen (1986) shows that managers tend to 

waste free cash flows. The logic is that if you give managers a tighter budget, it is more likely 

that they will spend it efficiently. Therefore, the more new capital the firm raises in IPOs, the 

more likely it is for managers to waste the money, which reduces firm value. In this case, 

analysts should predict a negative relation between earnings growth and the offering size of 

primary shares. We call this argument the free cash flow hypothesis. 

This free cash flow hypothesis does not predict a negative relation between secondary 

offering size and analyst growth forecast. So if we find that both primary and secondary offering 

sizes are negatively related to analyst growth forecast, it will be consistent with either the 

signalling hypothesis or a combination of the signalling hypothesis and the free cash flow 

hypothesis. We will be more confident about the existence of the free cash flow effect only if it 
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is strong enough. In that case the negative relation between analyst growth forecast and primary 

offering size may be even stronger than the negative relation between analyst forecast and 

secondary offering size.  

However, there is a way to test the free cash flow hypothesis. IPO firms will spend 

substantial amounts of the new capital on both R&D and capital expenditures, as shown in Kim 

and Weisbach (2008). McConnell and Muscarella (1985) find that increases in capital 

expenditure increases the value of industrial firms. Chan, Martin, and Kensinger (1990) and 

Szewczyk, Tsetsekos, and Zantout (1996) find that increases in R&D spending also increase firm 

value. Because ultimately firm value is determined by investors’ expectations about future 

earnings, firms with more capital expenditure and R&D should have higher expected earnings on 

average. In the context of IPOs, we expect that IPO firms with higher capital expenditure and 

R&D before IPO will be more likely to invest the new capital on capital expenditure and R&D in 

subsequent years. They will have a lower fraction of the new capital in free cash flow, so they 

are less likely to suffer from the free cash flow problem. Thus analysts should predict higher 

growth forecast for these firms. Based on this argument, we also analyze how capital expenditure 

and R&D in the fiscal year prior to IPO relate to analyst growth forecast in this paper.  

 

4.3 Sample and Data Description 

4.3.1 Sample Description 

The initial sample includes IPOs from 1982 to 2005. It is collected from the securities data 

corporation (SDC) database and updated using Professor Jay Ritter’s corrections 
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(http://bear.cba.ufl.edu/ritter). To be included in our study, the following criteria have to be 

satisfied:  

(1) The IPO stock should be listed in the Centre for Research in Security Prices (CRSP) 

database. 

(2) The IPO should issue ordinary common shares and should not be a unit offering, closed-

end fund, real estate investment trust (REIT) or an American Depository Receipt (ADR). 

(3) The IPO company should be a non-financial firm. 

(4) The IPO should have an offer price of at least $5. 

(5) The number of shares offered, as reported in the SDC database, should not be higher 

than the number of shares outstanding as reported in CRSP database. 

(6) The IPO company should be covered by the Institutional Brokers’ Estimate System (IBES) 

database sometime in the year after the IPO. 

There are 5,083 IPOs from 1982 to 2005 in our final sample that satisfy these criteria. 

The characteristics of these IPOs are reported in Table 4.1. Consistent with the literature, the 

issuing firms leave a substantial amount of money on the table in IPOs. The average initial return 

(underpricing) is around 19.6%. IPO firms issue substantial number of new shares relative to the 

total common equity, resulting in an average offering size (defined as the ratio of shares offered 

over the total number of shares outstanding) of 31.6%. Primary offering size, which is defined as 

primary shares offered over the total number of shares outstanding, is relatively stable at about 

24%, implying that IPO firms raise quite a substantial amount of new capital relative to their 

market values. Secondary offering size, defined as the ratio of secondary shares offered by pre-

IPO owners over the total number of shares outstanding after IPO, is about 5%. About four 

analysts follow each IPO within the year after the IPO on average. Underpricing and the average 
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Table 4.1 Sample Characteristics 

This table reports descriptive statistics about our sample of IPOs from 1982 to 2005. The relevant data are 

retrieved from the Securities Data Corporation (SDC) database, Centre for Research in Security Prices 

(CRSP) database, and Institutional Brokers’ Estimate System (IBES) database. Initial return is calculated 

as (1
st
 day closing price)/(offer price)-1. Offering size is calculated as (shares offered)/(shares outstanding 

after IPO). Primary offering size is calculated as (primary shares offered)/(shares outstanding after IPO). 

Secondary offering size is calculated as (secondary shares offered)/(shares outstanding after IPO). Market 

value is calculated as the product of 1
st
 day closing price and shares outstanding after the IPO. The 

number of analysts for each IPO firm is the number of analysts who follow the stock at some point in the 

year after the IPO. The numbers in the table are mean values. 

 

Year 
# of 

IPOs 

Initial 

Return 

(%) 

Offering 

Size (%) 

Primary 

Offering 

Size (%) 

Secondary 

offering 

Size (%) 

Market 

Value 

($Millions) 

# of 

Analysts 

        

1982 34 15.4 27.7 20.0 5.3 102.7 3.5 

1983 248 9.5 31.3 22.0 7.8 119.3 3.2 

1984 88 3.3 33.1 27.7 4.8 64.1 2.8 

1985 110 7.7 35.5 25.5 8.2 103.8 3.2 

1986 276 6.4 34.0 26.6 6.0 127.8 3.2 

1987 182 6.5 33.8 26.6 6.0 147.8 2.9 

1988 83 5.0 30.5 25.6 4.0 170.3 4.3 

1989 90 7.8 31.7 23.9 6.3 153.2 3.9 

1990 85 10.5 33.0 24.7 6.2 126.4 4.5 

1991 227 11.5 32.5 23.9 6.5 176.4 3.8 

1992 311 10.3 34.0 25.9 6.1 185.6 3.8 

1993 408 12.4 34.6 25.9 6.3 246.6 3.6 

1994 298 6.5 34.0 25.1 7.0 170.2 3.4 

1995 362 20.9 32.7 22.9 6.4 237.8 3.9 

1996 540 15.6 32.7 25.6 4.2 254.5 3.5 

1997 377 15.2 33.5 26.1 4.6 238.0 3.9 

1998 226 23.9 31.1 23.6 4.0 310.6 4.5 

1999 372 74.2 23.4 16.3 1.6 1096.6 4.4 

2000 282 59.9 19.0 14.1 0.8 1282.5 5.7 

2001 67 14.1 28.2 24.2 1.8 1283.7 6.4 

2002 55 7.5 33.8 24.6 8.2 850.7 6.3 

2003 64 12.7 36.6 24.4 9.9 607.5 5.4 

2004 159 11.7 32.2 24.4 5.8 563.7 5.9 

2005 139 8.5 34.5 27.3 5.7 528.3 5.4 

        

All 5083 19.6 31.6 23.8 5.2 371.4 4.1 

 

number of analysts following each IPO fluctuate significantly over time. Underpricing varies 

from 3.3% in 1984 to 74.2% in 1999. The number of analysts varies from 2.8 in 1984 to 6.4 in 

2001. The average offering size, primary offering size, secondary offering size are relatively 
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more stable, although 1999-2001 seems to be the only outlier years with relatively low offering 

sizes for both primary shares and secondary shares. 

4.3.2 IPO Long-Term Growth Forecast 

For each IPO, we calculate the consensus analyst growth forecast which is the average of all 

IBES long-term growth forecasts made about the IPO company’s earnings per share (EPS). The 

consensus analyst growth forecasts are computed for each of the three years after the IPO. For 

example, Year 1 consensus growth forecasts are based on all long-term growth forecasts made in 

the first year after IPO and Year 2 consensus growth forecasts are based on all forecasts made in 

the second year after IPO. As shown in Table 4.2, not all IPOs in our sample have analyst growth 

forecasts available in each year. In Year 1, 3854 of the 5083 IPOs in our sample have analyst 

growth forecasts available. In Year 2 and Year 3, the number of observations for consensus 

analyst growth forecasts declines. When we calculate the percentiles (25%, median, and 75%) of 

the consensus IPO growth forecasts, to reduce the time-series variation effect, we first calculate 

the percentiles for each calendar year in our sample. Then we find the average of the annual 

percentiles to get the percentiles for the whole sample. This method is consistent with Chan et al. 

(2003). In the rest of this chapter, unless specified otherwise, all sample percentiles are 

calculated this way. In most cases, the results are similar if we calculate the percentiles directly.    

 Consistent with Rajan and Servaes (1997), Panel A of Table 4.2 shows that the IPOs in 

our sample are expected to have high EPS growth. In Year 1, the mean and median consensus 

analyst long-term growth forecasts are 29.6% and 25.6% respectively. In each of the following 

years, the growth forecasts decrease. Other percentiles show the same pattern. To find out 

whether this decrease is caused by an industry-wide pattern, we calculate industry-adjusted  
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Table 4.2 IPO Growth Forecast and Revision 

For each IPO firm, the IBES consensus long-term growth forecast for year t is calculated as the average of all long-term IBES growth forecasts 

made in year t following the IPO for that firm. The industry adjusted growth forecast for each IPO firm for year t is calculated as the difference 

between the consensus growth forecast for an IPO firm for year t and the median year-t consensus growth forecast for seasoned firms in the same 

industry. # of analysts is the number of analysts who made long-term growth forecasts for each IPO firm. Average time refers to the average 

length of the interval between the IPO and the time when growth forecasts are made. For each IPO firm, growth forecast revision in year t is 

calculated as (consensus growth forecast in year t minus consensus growth forecast in year 1). Industry adjusted growth forecast revision is 

calculated as (growth forecast revision for an IPO firm minus median growth forecast revision for seasoned firms in the same industry). 

Percentiles and medians reported below are the averages of the annual percentiles and annual medians (respectively) that are first calculated for 

each calendar year. The Wilconxon p-values are for the two-tailed test about the hypothesis that the medians are not significantly different from 

zero.       

  

Panel A. IBES Consensus Long-Term Growth Forecast 

Forecast 

Year 

IBES EPS Growth Rate Forecast (%)  Industry Adjusted Growth Forecast (%) Average 

# of 

Analysts 

Average 

Time 

(Months) 

# of Obs. 
25% Median 75% Mean 

 
25% Median 75% Mean 

             

Year 1 18.5 25.6 33.9 29.6  2.6 8.5 16.4 12.0 2.5 4.9 3854 

Year 2 16.8 22.8 30.6 26.2  1.3 6.6 13.8 9.3 2.8 17.4 3279 

Year 3 14.7 20.3 27.4 23.2  0.2 5.0 11.5 7.3 3.0 29.0 2821 

             

Panel B. IBES Long-Term Growth Forecast Revision 

Forecast 

Year 

 EPS Growth Forecast Revision (%)  Industry Adjusted Growth Forecast Revision (%) 

# of Obs. 
25% Median 75% 

Wilcoxon 

p-Value 
Mean  25% Median 75% 

Wilcoxon  

p-Value 
Mean 

             

Year 2 -6.8 -2.0 1.2 0.00 -3.1  -5.9 -1.4 1.9 0.00 -2.3 2934 

Year 3 -10.2 -4.2 0.3 0.00 -5.3  -8.8 -2.9 1.7 0.00 -4.0 2458 

             



90 
 

growth forecasts. Specifically, we classify the IPO firms and all seasoned firms (to qualify as a 

seasoned firm, a company must have been listed in CRSP for 3 years) into 48 industry groups 

following Fama and French (1997). We calculate the consensus analyst growth forecast for each 

seasoned firm. Then we subtract the median consensus growth forecast of the seasoned firms in 

the same industry from the IPO-firm consensus growth forecast to get the industry adjusted 

growth forecast.  The results (also reported in Panel A of Table 4.2) show that the industry-

adjusted IPO growth forecasts decrease over each of the three years following the IPO year. So 

the decrease in growth forecast is not caused by an industry-wide pattern.  

 Analyst long-term growth forecasts have a limited horizon. According to Rajan and 

Servaes (1997), the forecast horizon for long-term growth forecasts is five years for most 

analysts. The decrease in long-term growth forecasts may be caused by higher expected growth 

rates in the first few years after an IPO. Therefore, according to Rajan and Servaes (1997), a 

possible explanation for the decrease in the long-term growth forecast is that analysts are 

overoptimistic about the long-term growth prospects of IPO firms and thus revise growth 

forecasts downward when high growth does not materialize.  

 To quantify the decrease in growth forecasts, we calculate the analyst growth forecast 

revisions and industry-adjusted growth forecast revisions. Growth forecast revisions are 

calculated as the difference between consensus growth forecast in Year 2, Year 3 and consensus 

growth forecast in Year 1. To adjust for industry growth forecast revisions, we calculate the 

growth forecast revisions in the same period for all seasoned firms in the same industry and 

subtract the median growth forecast revision of the industry from IPO-firm growth forecast 

revision to find the industry adjusted growth forecast revision. The results are reported in Panel 

B of Table 4.2. All the distribution measures in Panel B (25%, median, 75%, and mean) confirm 
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that analysts revise their forecast downward further in each subsequent year. The median 

revisions and median industry-adjusted revisions are all significantly negative in all the years 

according to Wilconxon signed rank tests. 

 Table 4.2 also reports some other statistics. For example, on average, analysts start 

making long-term growth forecasts in about 5 months after the IPO. The average number of 

analysts making long-term growth forecasts for each IPO increases over time from 2.5 in Year 1 

to 3 in Year 3. 

4.3.3 IPO Earnings Forecast Errors 

As discussed earlier, analysts revise their long-term growth forecast downward with the passing 

of time and Rajan and Servaes (1997) consider this as evidence that analysts are overoptimistic 

about the IPO firms. Because analysts also make forecasts for the annual and quarterly earnings, 

we can compare the earnings forecasts with the actual earnings to verify this interpretation. We 

collect actual EPS from the IBES database and calculate the forecast errors of IBES EPS 

forecasts made in the year after the IPO. These forecast errors are for the EPS in Years 1, 2, and 

3 and they are calculated as (actual EPS - consensus EPS forecast) / (consensus EPS forecast). 

To adjust for industry EPS forecast errors and bias in analysts’ forecasts, we calculate the 

forecast errors for all seasoned firms in the same industry and subtract the median forecast error 

of the industry from the IPO-firm forecast errors to get industry adjusted forecast errors. The 

results are reported in Table 4.3. 

 Consistent with Rajan and Servaes (1997), the earnings forecasts are systematically 

overoptimistic. For Year 1, the median calculated forecast error is -1.5%. This implies that the 
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Table 4.3 Analyst Earnings Forecast Errors 

This table reports forecast errors in Years 1, 2, and 3. They are calculated as (Actual EPS – Consensus EPS Forecast)/(Consensus EPS Forecast). 

To adjust for industry EPS forecast errors and analyst bias, we calculate the forecast errors for all seasoned firms in the same industry and subtract 

the median forecast error of the industry from the IPO forecast error. The Wilconxon p-values are for the two-tailed test about the hypothesis that 

the medians are not significantly different from zero.      

 

Forecast 

Year 

Forecast Error (%)  Industry Adjusted Forecast Error (%) 
# of 

Obs. 25% Median 75% 
Wilcoxon 

p value 
Mean  25% Median 75% 

Wilcoxon 

p value 
Mean 

             

Year 1 -22.4 -1.5 10.4 0.02 -140.1  -19.1 1.0 12.6 0.30 -140.1 3693 

Year 2 -62.5 -15.4 7.5 0.00 -19.9  -43.9 -1.6 23.3 0.02 -19.8 3377 

Year 3 -78.3 -31.0 3.6 0.00 -37.9  -52.5 -7.4 25.3 0.02 -37.7 2371 
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actual EPS is about 1.5% lower than the forecast. For Years 2 and 3, the median calculated 

forecast errors become more negative each year. All these medians are significantly negative 

with p-values < 1% according to Wilconxon signed rank tests. Not surprisingly, forecasts in Year 

1 are the most accurate with median calculated forecast errors of only –1.5%. But this median is 

still significantly negative with a p-value < 5%. After we adjust for the industry forecast errors, 

the median forecast error for Year 1 becomes positive and insignificant, but the medians for the 

other years are still negative and significant with p-values at 5% or lower.  

 

4.4 Offering Size and Growth Forecast 

4.4.1 Univariate Tests  

We first conduct univariate tests to examine the relation between IPO growth forecast and 

offering size. To reduce the effect of time-series variation on our statistics, for each calendar year 

in our sample we first divide the IPO firms into four similar-sized groups based on offering size 

(smallest, group2, group3, and largest). Then we pool together all the smallest groups across all 

calendar years to form the smallest offering size portfolio. We form portfolio 2, portfolio 3, and 

the largest offering size ratio in a similar manner. Then we calculate the mean industry adjusted 

growth forecasts for each portfolio. The mean industry adjusted growth forecasts are calculated 

for forecasts made in the 1
st
, 2

nd
, and 3

rd
 year after the IPO and the results are shown in Table 4.4. 

Results in Table 4.4 show that analyst growth forecasts are negatively related to offering 

size ratio. IPOs in higher offering size ratio portfolios always have lower analyst growth forecast 

in all three years.  
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Table 4.4 IBES Growth Forecast and IPO Offering Size 

For each calendar year, IPOs in our sample are divided into 4 similar-sized groups based on offering size. 

Offering size is calculated as (shares offered)/(shares outstanding after IPO). Then we pool together the 

corresponding annual groups to form offering size ratio portfolios and find the mean industry-adjusted 

growth forecasts for each offering size ratio portfolio. We estimate the Spearman correlation coefficients 

between industry-adjusted growth forecast and offering size. “*” represents significance at a 5% level and 

“**” represents significance at a 1% level or better. 

Industry Adjusted IBES EPS Growth Forecast 

Year after IPO 

Offering Size Portfolios Spearman 

Correlation Smallest  

(%) 

Portfolio 2 

(%) 

Portfolio 3 

(%) 

Largest  

(%) 

Year 1 14.8 13.3 11.1 8.9 -0.25** 

Year 2 12.0 10.0 8.8 6.6 -0.21** 

Year 3 9.3 8.5 6.7 4.6 -0.19** 

 

 We calculate Spearman correlation coefficients to measure how much the growth 

forecasts change with offering size and the results are also shown in Table 4.4. Consistent with 

the portfolio analysis, the correlations between IBES analyst growth forecasts and offering size 

ratios are negative and statistically significant at a 1% level or better for all three years after 

firms go public. These results support the signalling hypothesis. Actually, they suggest that 

analysts do not change their belief about the negative signal even after 3 years. 

4.4.2 Regression Tests about Analyst Growth Forecasts 

We conduct cross-sectional regressions to further test the relation between offering size and 

IBES long-term growth forecasts. We start from the following model:  

itiititititiiit TECHSGRATNANLMVIROFFSGF   76543210    (4.1)

 The dependent variable, GFit, is the industry adjusted IBES consensus long-term growth 

forecast made in year t after the IPO for IPO firm i. We use the forecasts made in years 1, 2, and 

3 after the IPO as the dependent variables. 
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 Among the explanatory variables, OFFS refers to offering size. IR is the 1
st
 day initial 

return (underpricing). We include LMV, the log of market value, to control for any size effect. 

The market value is for the beginning of year t. We also include NAN, the number of analysts 

making a long-term growth forecast for the stock in year t, and AT, the average time between the 

IPO and the date when a long-term growth forecast is made, as control variables. 

 Following Chan et al. (2003), we include SGR, and TECH in our regression. SGR 

represents the sustainable growth rate, calculated as the product of return on equity and 

plowback ratio. Return on equity is measured as the firm’s earnings before extraordinary items 

divided by book equity; plowback is one minus the ratio of dividends to income before 

extraordinary items. All these accounting data are collected from Compustat for the fiscal year 

prior to year t. Since fewer IPO firms have accounting data available from Compustat in the 

fiscal year before the IPO, we have only 2317 observations for year 1. TECH is a dummy 

variable with a value of 1 for a stock in the high-tech industries. High-tech industries are defined 

as those with three-digit SIC codes of 283, 357, 366, 737, or two-digit SIC codes of 38, 48 (Chan 

et al. 2003). The results of Regression (1) are reported in Table 4.5.  

The regression results in Table 4.5 are generally consistent with the univariate results in 

Table 4.4. In all three years after firms go public, the coefficients of offering size are negative 

and statistically significant at 1% level, suggesting a negative relation between offering size ratio 

and industry-adjusted analyst growth forecast. For example, in Year 1, the coefficient of offering 

size is -6.48, implying that a 10% increase in offering size ratio is associated with a decrease of 

about 0.65% in analyst growth forecast. In Year 3, the coefficient of offering size is still 

significant at -4.15. These results are consistent with the univariate results and support the idea 

that analysts believe the signalling hypothesis.    
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Table 4.5 Regressions of IBES Growth Forecasts on Offering Size 

This table reports results of regressions using industry adjusted IBES growth rates as dependent variables. The explanatory variables are listed in 

the first row. OFFS is the offering size and it is calculated as (shares offered)/(shares outstanding after IPO). IR is 1
st
 day initial return 

(underpricing), calculated as (1
st
 day closing price/offer price –1). LMV is the log of market value at the beginning of year t. NAN is the number 

of analysts following an IPO stock in year t. AT is the average time (measured in months) between the IPO and the date when a long-term growth 

forecast is made. SGR represents the sustainable growth rate, calculated as the product of the return on equity and the plowback ratio. Return on 

equity is measured as the firm’s earnings before extraordinary items divided by book equity; plowback is one minus the ratio of dividends to 

income before extraordinary items. All these accounting data are collected from Compustat for the fiscal year prior to year t. When a firm has no 

R&D spending, we set this variable to zero. TECH is a dummy variable with a value of 1 for a stock in the high-tech industries. High-tech 

industries are defined as those with three-digit SIC codes of 283, 357, 366, 737, or two-digit SIC codes of 38, 48 (Chan et al. (2003)). EP is the 

earnings-to-price ratio. BM is the book to market ratio. DP is the ratio of dividends to price. The multiples are estimated on a per-share basis using 

price at the beginning of year t and accounting data in the fiscal year before year t. * denotes significance at 10%. ** denotes significance at 5%. 

*** denotes significance at 1%. 

 

Year OFFS IR LMV NAN AT SGR TECH EP BM DP 
# of 

obs 
Adj. R

2 

             
Year 1 -6.48*** 7.73*** -1.54*** 0.50*** -0.16** 0.01 3.67***    2317 0.19 

             

Year 2 -5.09*** 3.11*** -0.26* 0.44*** 0.03 -4.26*** 3.27***    2837 0.14 

             
Year 3 -4.15*** 0.88*** -0.16 0.44*** 0.16*** -1.82*** 2.40***    2410 0.09 

             
Year 1 -5.29*** 7.32*** -1.53*** 0.53*** -0.11 0.01 2.76*** -33.12*** -1.01** 0.47 2291 0.24 

             
Year 2 -3.04*** 2.98*** -0.68*** 0.44*** -0.01 -4.64*** 2.30*** -10.63*** -5.00*** -14.74*** 2837 0.20 

             
Year 3 -2.49*** 1.19*** -0.34*** 0.42*** 0.13* -2.08*** 1.78*** -3.31*** -2.92*** -54.14*** 2410 0.14 
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Price multiples, such as earnings-to-price ratio, book-to-market ratio and dividend yield, 

should reflect information about growth expectation. If offering size ratio contains any 

information about growth expectation, possibly they will also be reflected in price multiples. 

Thus, if an analyst believes that the price multiples reflect all growth expectation information 

contained in offering size ratio, the three variables will not have any incremental effect on his 

growth forecast. The price multiples can also serve as control for current earnings. So we re-

estimate the regression after including price multiples to find out whether analysts derive 

information from offering size ratio in addition to the information reflected in the price multiples. 

The price multiples we add to regression (1) include EP, BM and DP. EP is the earnings-to-price 

ratio, BM is the book to market ratio and DP is the ratio of dividends to price. The multiples are 

estimated on a per-share basis using price at the beginning of year t and accounting data in the 

fiscal year before year t. 

 As shown in Table 4.5, the regression results do not change quantitatively after we 

include the price multiples. The coefficients of offering size ratio are still negative and 

statistically significant at 1% level for all three years after IPO. However, the coefficients 

decrease slightly in both magnitude and level of significance, which suggests that the price 

multiples incorporate some of the information contained in offering size ratio. Overall, the 

regression results are still consistent with the signalling hypothesis.  

 The coefficients of the other explanatory variables are more or less consistent with the 

literature or our intuition. For example, the coefficients of underpricing are positive and 

statistically significant for all three years, which is consistent with the literature that higher 

underpricing indicates good quality of the firm and analysts also interpret underpricing 
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accordingly by prodicting higher growth expectations for firms with higher underpricing. The 

growth forecasts are higher for IPOs followed by more analysts and IPOs in hi-tech industry. The 

coefficients of log of market value are negative and statistically significant for all the three years, 

which is consistent with the size effect. The coefficients of the price multiples are generally 

consistent with valuation theory.  

  

4.5 Growth Forecasts, Primary Offering Size, and Secondary 

Offering Size 

To explain why analysts predict lower growth when offering size is larger, we decompose 

offering size ratio into primary offering size and secondary offering size and redo the univariate 

and regression analysis. Results are shown in Table 4.6 and Table 4.7. 

4.5.1 Univariate Tests  

We form the primary offering size/secondary offering size in the same manner as offering size 

ratio portfolio in section 4.4.1. Results in Table 4.6 show that analyst growth forecasts are 

negatively related to both primary offering size and to secondary offering size. IPOs in higher 

primary offering size portfolios almost always have lower analyst growth forecast in all three 

years. The only exception is in Year 3 where the mean industry adjusted analyst growth forecasts 

in portfolio 3 is higher than that portfolio 2. However, the mean industry adjusted analyst growth 

forecast in the largest primary offering size portfolio is still the lowest among all four portfolios. 

Similarly, IPOs in higher secondary offering size portfolios tend to have lower average analyst 

growth forecasts in all three years although similar exception is also observed in year 3.  
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Table 4.6 IBES Growth Forecast, Primary Offering Size, and Secondary Offering Size 

For each calendar year, IPOs in our sample are divided into 4 similar-sized groups based on primary 

offering size. Then we pool together the corresponding annual groups to form primary offering size 

portfolios and find the mean industry-adjusted growth forecasts for each primary offering size portfolio. 

IBES industry-adjusted growth forecasts for secondary offering size portfolios are calculated using the 

same method. We estimate the Spearman correlation coefficients between industry-adjusted growth 

forecast and primary offering size/secondary offering size ratio. “*” represents significance at a 5% level 

and “**” represents significance at a 1% level or better. 

 

Industry Adjusted IBES EPS Growth Forecast 

Year after IPO 

Primary Offering Size Portfolios Spearman 

Correlation Smallest  

(%) 

Portfolio 2 

(%) 

Portfolio 3 

(%) 

Largest  

(%) 

Year 1 14.2 13.4 11.3 9.3 -0.21** 

Year 2 10.9 10.0 9.4 7.0 -0.17** 

Year 3 8.3 7.8 8.2 4.8 -0.13** 

Year after IPO 

Secondary Offering Size Portfolios Spearman 

Correlation Smallest  

(%) 

Portfolio 2 

(%) 

Portfolio 3 

(%) 

Largest  

(%) 

Year 1 13.5 13.3 11.5 9.0 -0.12** 

Year 2 10.4 10.1 10.0 6.1 -0.09** 

Year 3 7.8 7.6 9.0 4.6 -0.05** 

 

Furthermore, the spearman correlation coefficients are also consistent with the portfolio 

analysis. The correlations between IBES analyst growth forecasts and primary offering sizes are 

negative and statistically significant at a 1% level or better for all three years after firms go 

public. Similar correlations are observed between analyst growth forecast and secondary offering 

size. Together with the portfolio analysis, these results seem to support either the signalling 

hypothesis or a combination of the free cash flow hypothesis and the signalling hypothesis.  

4.5.2. Regression Tests  

Similar to section 4.4.2, we conduct cross-sectional regressions to further test the relation 

between primary offering size, secondary offering size and IBES long-term growth forecasts. We 

start from the following model:  
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76543210       (4.2) 

The only difference between regression (2) and regression (1) is that, instead of offering 

size ratio, we include primary offering size (POS) and secondary offering size (SOS). All the 

other explanatory variables are the same as in regression (1). The regression results in Table 4.7 

are generally consistent with the univariate results in Table 4.6. In Year 1, 2, and 3, the 

coefficients of primary offering size (POS) are negative and statistically significant at 1% level, 

suggesting a negative correlation between primary offering size and industry-adjusted analyst 

growth forecast. The coefficients of secondary offering size (SOS) are also negative and 

statistically significant at 1% level in all three years after IPO. More importantly, in all three 

years, the coefficients of secondary offering size are higher in absolute value than those for 

primary offering size. This is consistent with the prediction of the signalling hypothesis. 

We then include the same price multiples (EP, BM, and DP) in regression (2) as in 

section 4.4.2 and rerun the regression. The coefficients of SOS are still negative and statistically 

significant at 1% level for all three years, although the coefficients decrease slightly in 

significance level after we include these three price multiples. The coefficient of POS is still 

negative and statistically significant in Year 1, but insignificant in Year 2 and 3. These results 

indicate that with the passing of time, some information contained in primary offering size may 

have been absorbed by other variables such as these price multiples. Overall, the regression 

results are consistent with either the signalling hypothesis or a combination of the free cash flow 

hypothesis and the signalling hypothesis.  
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Table 4.7 Regressions of IBES Growth Forecasts on Primary/Secondary Offering Size 

This table reports results of regressions using industry adjusted IBES growth rates as dependent variables. The explanatory variables are listed in 

the first row. POS is the primary offering size and it is calculated as (offer price*primary shares offered)/(equity market value at the end of the 

issuing day). SOS is secondary offering size, which is calculated as (secondary shares offered)/(shares outstanding after IPO). LMV is the log of 

market value at the beginning of year t. NAN is the number of analysts following an IPO stock in year t. AT is the average time (measured in 

months) between the IPO and the date when a long-term growth forecast is made. SGR represents the sustainable growth rate, calculated as the 

product of the return on equity and the plowback ratio. Return on equity is measured as the firm’s earnings before extraordinary items divided by 

book equity; plowback is one minus the ratio of dividends to income before extraordinary items. All these accounting data are collected from 

Compustat for the fiscal year prior to year t. When a firm has no R&D spending, we set this variable to zero. TECH is a dummy variable with a 

value of 1 for a stock in the high-tech industries. High-tech industries are defined as those with three-digit SIC codes of 283, 357, 366, 737, or 

two-digit SIC codes of 38, 48 (Chan et al. (2003)). EP is the earnings-to-price ratio. BM is the book to market ratio. DP is the ratio of dividends to 

price. The multiples are estimated on a per-share basis using price at the beginning of year t and accounting data in the fiscal year before year t. * 

denotes significance at 10%. ** denotes significance at 5%. *** denotes significance at 1%. 

 

 

Year POS SOS IR LMV NAN AT SGR TECH EP BM DP 
# of 

obs 
Adj. R

2 

              

Year 1 -6.43*** -9.35*** 7.22*** -1.52*** 0.51*** -0.15** 0.01 3.61***    2317 0.20 

              

Year 2 -4.63*** -9.10*** 2.80*** -0.24* 0.44*** 0.02 -4.01*** 3.20***    2837 0.14 

              

Year 3 -3.40*** -7.49*** 0.67* -0.14 0.44*** 0.16*** -1.72*** 2.34***    2410 0.10 

              

Year 1 -7.01*** -6.51*** 6.88*** -1.60*** 0.53*** -0.11* 0.01 2.69*** -33.23*** -0.88* 0.72 2291 0.24 

              

Year 2 -1.93 -7.49*** 2.83*** -0.64*** 0.44*** -0.01 -4.37*** 2.24*** -10.52*** -5.05*** -14.42*** 2826 0.21 

              

Year 3 -1.44 -6.20*** 1.11*** -0.32** 0.42*** 0.13** -1.98*** 1.73*** -3.26*** -2.97*** -49.94*** 2408 0.15 
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4.6 Growth Forecasts, Capital Expenditure and R&D 

If free cash flow is a major reason the analysts give lower earnings forecast to IPO firms that 

raise more new capital, then firms with higher capital expenditure and/or higher R&D before 

IPO will be less likely to suffer from the free cash flow problem because they will be expected to 

spend a lot of the new capital on capital expenditure and/or R&D and the management will have 

less cash to waste. Thus the analysts should predict higher earnings forecast for these firms. In 

this section we examine how capital expenditure and R&D relate to analyst growth forecast.  

4.6.1 Univariate Analysis 

We first divide the data sample into three groups based on the level of primary offering size. 

Then in each group, we divide the subsample into another three groups based on the level of 

capital expenditure in the fiscal year prior to the issue day. Here we scale capital expenditure 

using sales in the fiscal year prior to the issue day. As a result, the data sample is divided into 

nine groups based on the level of primary offering size and capital expenditure. We then 

calculate the median values of the analyst growth forecast in each group and the results are 

shown in Table 4.8.  

We find in Panel A of Table 4.8 that all analyst earnings growth forecasts are positively 

related to the level of the capital expenditure in the fiscal year prior to IPO. The forecast growths 

are 5%, 7.3%, and 11.9% for low, median, and high capital expenditure groups respectively. For 

each subgroup of primary offering sizes, we also find that higher earnings growth forecasts are 

associated with higher capital expenditure prior to IPOs. The highest growth forecast is for the 

group of low primary offering size and high capital expenditure, which suggests that firms that 
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Table 4.8 IBES Growth Forecast, Primary Offering Size, Capital Expenditure and R&D 

This table reports the univariate relation between capital expenditure, primary offering size and IBES 

industry-adjusted growth forecasts. We first divide the data sample into three groups based on the level of 

primary offering size. Then in each group, we divide the subsample into another three groups based on 

the level of capital expenditure/R&D in the fiscal year prior to the issue day. We also use sales in the 

fiscal year prior to the issue day to scale capital expenditure. As a result, the data sample is divided into 

nine groups based on the level of primary offering size and capital expenditure/R&D. The numbers in the 

table show the median value of the corresponding IBES industry-adjusted growth forecasts in each 

subgroup. Panel A shows the results for capital expenditure and Panel B is for R&D. 

Panel A: Capital Expenditure 

 Low CAPX Medium CAPX High CAPX 

Low POS 5.0 8.6 16.7 

Medium POS 5.0 7.8 11.9 

High POS 5.0 5.8 8.3 

Total 5.0 7.3 11.9 

Panel B: R&D 

 Low RD Medium RD High RD 

Low POS 5.2 10.0 23.4 

Medium POS 7.1 9.5 16.6 

High POS 5.7 6.5 12.3 

Total 6.1 8.3 18.7 

 

raise less new capital but spend more on capital expenditure tend to have the highest earnings 

growth forecast. Not surprisingly, these are also the firms that are the least likely to waste free 

cash flows.  

We then conduct similar univariate analysis for R&D expenditure and report the results 

in Panel B of Table 4.8. Similar to capital expenditure results, we find that analyst earnings 

growth forecasts are positively related to the level of the R&D prior to IPOs. For example, the 

growth forecasts are 6.1%, 8.3%, and 18.7% for low, median, and high R&D expenditure groups 

respectively. Similarly, the highest growth forecast is for the group with low primary offering 

size and high R&D expenditure, which also represents the firms that are least likely to suffer 

from the free cash flow problem.  
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4.6.2. Regression Analysis 

To further analyze the relation between capital expenditure, R&D analyst earnings growth 

forecast, we run the following regression: 

itiitit

ititiiiiiit

TECHSGRAT
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76543210  (4.3) 

In this regression, we add two variables, CAPX and RD, to regression (2) to examine how 

firms’ intentions of spending on capital expenditure and R&D affect free cash effect on growth 

forecast. CAPX is the capital expenditure scaled by sales in the fiscal year prior to the issue day. 

RD is the research and development expenditure scaled by sales in the fiscal year prior to the 

issue day. The results are shown in Table 4.9.  

Consistent with the univariate analysis, the coefficients of CAPX and RD are both 

positive and statistically significant at 1% level. Together with univariate analysis results, these 

results indicate that firms with higher capital expenditure and R&D prior to IPOs tends to have 

higher earnings growth forecast. 

We also look at how earnings forecast changes with capital expenditure and R&D for 

firms within the same primary offering size group. Specifically, similar to the univariate analysis 

above, we first divide our data sample into three groups based on the level of capital expenditure 

scaled by sales prior to IPOs. We define two dummy variables as follows. CAPXH=1 if the 

observation falls into the high capital expenditure group and 0 otherwise. CAPXL=1 if the 

observation falls into the low capital expenditure group and 0 otherwise. We create two new 

variables using these two dummy variables. PCAPXH is computed as POS*CAPXH and 
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Table 4.9 Regressions of IBES Growth Forecasts on Capital Expenditure, R&D 

 

This table reports results of regressions using industry adjusted IBES growth rates as dependent variable. The explanatory variables are listed in 

the first row. CAPX is the capital expenditure in the fiscal year prior to IPO and it is scaled using sales in the fiscal year prior to IPO.  RD is 

research and development expense (R&D) in the fiscal year prior to IPO and it is scaled using sales in the fiscal year prior to IPO. POS is the 

primary offering size and it is calculated as (offer price*primary shares offered)/(equity market value at the end of the issuing day). SOS is 

secondary offering size, which is calculated as (secondary shares offered)/(shares outstanding after IPO). LMV is the log of market value at the 

beginning of year t. NAN is the number of analysts following an IPO stock in year 1. AT is the average time (measured in months) between the 

IPO and the date when a long-term growth forecast is made. SGR represents the sustainable growth rate, calculated as the product of the return on 

equity and the plowback ratio. Return on equity is measured as the firm’s earnings before extraordinary items divided by book equity; plowback is 

one minus the ratio of dividends to income before extraordinary items. RDS is the intensity of R&D relative to sales. All these accounting data are 

collected from Compustat for the fiscal year prior to year 1. When a firm has no R&D spending, we set this variable to zero. TECH is a dummy 

variable with a value of 1 for a stock in the high-tech industries. High-tech industries are defined as those with three-digit SIC codes of 283, 357, 

366, 737, or two-digit SIC codes of 38, 48 (Chan et al. (2003)). EP is the earnings-to-price ratio. DP is the ratio of dividends to price. The 

multiples are estimated on a per-share basis using price at the beginning of year 1 and accounting data in the fiscal year before year 1. t-statistics 

are reported in parentheses. 

 

 

 

 

 

Regression of Industry Adjusted IBES Growth Rates 
CAPX RD POS SOS IR LMV NAN AW SUSG TECH EP BM DP # of obs Adj. R

2 

               
17.63 
(4.95) 

19.59 
(7.29) 

-9.46 
(-3.68) 

-4.76 
(-2.07) 

4.75 
(7.49) 

-2.03 
(-6.84) 

0.65 
(4.15) 

-0.13 
(-1.51) 

-0.07 
(-0.82) 

-0.55 
(-1.00) 

-44.75 
(-7.37) 

-5.51 
(-4.51) 

6.05 
(0.65) 

1127 0.30 
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PCAPSL is computed as POS*CAPXL. Instead of CAPX, we add these two new variables into 

regression (3) and then rerun the regression. 

The results are shown in Panel A of Table 4.10. When we combine capital expenditure 

with primary offering size, the negative effect of primary offering size is alleviated. The 

coefficient of PCAPXH is positive and statistically significant at 1% level and the coefficient of 

PCAPXL is still negative and significant. Since firms with higher capital expenditure prior to 

IPOs are expected to spend more on capital expenditure after they acquire new capital, analysts 

predict growth forecasts accordingly and therefore we see higher growth forecasts for these 

firms. These results are consistent with the free cash flow hypothesis. 

Similarly, to examine how R&D expenditure in the fiscal year prior to IPO affects the 

free cash flow problem, we define two variables PRDH and PRDL which are analogous to 

PCAPXH and PCAPHL and add them to regression (3) to replace RD. The results are shown in 

Panel B of Table 4.10. Similar to the capital expenditure results, the coefficient of PRDH is 

positive and statistically significant at 1% level. Again the results support the free cash flow 

hypothesis. 

 

4.7 Offering Sizes and Analyst Forecast Errors 

It seems analysts believe that IPO companies with larger offering sizes will have lower growth in 

earnings. What if their belief is not correct? What if larger offering sizes actually do not imply 

lower earnings growth rates? In this case, given the evidence that IPO analysts are over-

optimistic on average, analyst earnings forecasts will be less over-optimistic for IPO firms 
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Table 4.10 Regressions of IBES Growth Forecasts on Primary Offering Size Interaction 

This table reports results of regressions using industry adjusted IBES growth rates as dependent variable. The explanatory variables are listed in 

the first row. CAPX is the capital expenditure in the fiscal year prior to IPO and it is scaled using sales in the fiscal year prior to IPO.  RD is 

research and development expense (R&D) in the fiscal year prior to IPO and it is scaled using sales in the fiscal year prior to IPO. POS is the 

primary offering size and it is calculated as (offer price*primary shares offered)/(equity market value at the end of the issuing day). SOS is 

secondary offering size, which is calculated as (secondary shares offered)/(shares outstanding after IPO). LMV is the log of market value at the 

beginning of year 1. NAN is the number of analysts following an IPO stock in year 1. AT is the average time (measured in months) between the 

IPO and the date when a long-term growth forecast is made. SGR represents the sustainable growth rate, calculated as the product of the return on 

equity and the plowback ratio. Return on equity is measured as the firm’s earnings before extraordinary items divided by book equity; plowback is 

one minus the ratio of dividends to income before extraordinary items. RDS All these accounting data are collected from Compustat for the fiscal 

year prior to year 1. When a firm has no R&D spending, we set this variable to zero. TECH is a dummy variable with a value of 1 for a stock in 

the high-tech industries. High-tech industries are defined as those with three-digit SIC codes of 283, 357, 366, 737, or two-digit SIC codes of 38, 

48 (Chan et al. (2003)). EP is the earnings-to-price ratio. DP is the ratio of dividends to price. The multiples are estimated on a per-share basis 

using price at the beginning of year 1 and accounting data in the fiscal year before year 1. We define two dummy variables as follows. To create 

some new dummy variables, the data set is divided into three groups based on the level of capital expenditure prior to IPOs. CAPXH=1 if the 

observation fall into the high capital expenditure group and 0 otherwise. CAPXL=1 if the observation fall into the low capital expenditure group 

and 0 otherwise. PCAPXH is defined as POS*CAPXH. PCAPSL is defined as POS*CAPXL. Similarly, RDH=1 if the observation fall into the 

high R&D expenditure group and 0 otherwise. RDL=1 if the observation fall into the low R&D expenditure group and 0 otherwise. PRDH is 

defined as POS*RDH. PRDL is defined as POS*RDL. t-statistics are reported in parentheses. 

Panel A: Capital Expenditure 

PCAPH PCAPL RD POS SOS IR LMV NAN AW SUSG TECH EP BM DP 
# of 

obs 
Adj. 

R
2 

                
10.77 
(3.96) 

-4.08 
(-1.75) 

15.34 
(6.82) 

-10.47 
(-3.36) 

-5.83 
(-2.43) 

4.98 
(7.72) 

-1.90 
(-6.28) 

0.54 
(3.38) 

-0.12 
(-1.32) 

-0.07 
(-0.84) 

-0.03 
(-0.06) 

-44.11 
(-7.04) 

-5.16 
(-4.08) 

2.83 
(0.29) 

1127 0.30 

                
Panel B: R&D 

PRDH PRDL CAPX POS  SOS IR  LMV NAN AW SUSG TECH EP BM DP 
# of 

obs 
Adj. 

R
2 

                
15.78 
(5.01) 

-2.09 
(-0.79) 

14.08 
(4.42) 

-11.84 
(-3.78) 

-6.20 
(-2.55) 

5.90 
(9.21) 

-1.93 
(-6.22) 

0.54 
(3.30) 

-0.12 
(-1.38) 

-0.08 
(-0.32) 

0.38 
(0.62) 

-48.17 
(-7.58) 

-5.37 
(-4.19) 

4.04 
(0.42) 

1127 0.28 
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with larger offering size. Because we measure analyst forecast errors as (actual EPS - consensus 

EPS forecast) / (consensus EPS forecast), which is higher when forecasts are less over-optimistic, 

the argument above implies a positive relation between offering size and earnings forecast errors. 

We test this implication for both primary offering size and secondary offering size.       

4.7.1 Univariate Analysis 

Like we did earlier, we divide the sample into four portfolios based on primary/secondary 

offering size. Then we estimate the mean industry adjusted analyst EPS forecast error for each 

portfolio. The results are reported in Table 4.11. 

 Table 4.11 shows that analyst forecast errors are lower when primary offering size is 

larger. This relation holds for all the 3 years after IPO. Given the definition of forecast error, this 

means analysts are even more over-optimistic for those IPOs with larger primary offering size. 

They should have predicted even lower growth in earnings for those IPOs but they under-react to 

the negative information contained in primary offering size.  

 In contrast, analyst forecast errors are higher when secondary offering size is larger. This 

relation also holds for all the 3 years after IPO. So analysts are actually less over-optimistic for 

those with larger secondary offering size. They should have predicted lower growth in earnings 

for those IPOs with lower secondary offering size but they are too excited about the lower 

secondary offering size.    
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Table 4.11 IBES EPS Forecast Error, Primary Offering Size, and Secondary Offering Size 

For each calendar year, IPOs in our sample are divided into 4 similar-sized groups based on primary 

offering size. Then we pool together the corresponding annual groups to form primary offering size 

portfolios and find the mean IBES industry-adjusted EPS forecast error for each primary offering size 

portfolio. Forecast errors are calculated as (actual EPS - consensus EPS forecast) / (consensus EPS 

forecast). Mean industry-adjusted EPS forecast errors for secondary offering size portfolios are calculated 

using the same method. We estimate the Spearman correlation coefficients between industry-adjusted 

growth forecast error and primary/secondary offering size. “*” represents significance at a 5% level and 

“**” represents significance at a 1% level or better. 

Industry Adjusted IBES EPS Forecast Error 

Year after IPO 

Primary Offering Size Portfolio Spearman 

Correlation Smallest  

(%) 

Portfolio 2 

(%) 

Portfolio 3 

(%) 

Largest  

(%) 

Year 1 -59.5 -108.6 -78.0 -317.6 -0.17** 

Year 2 -25.6 -11.1 -0.3 -42.9 -0.17** 

Year 3 -14.4 -15.5 -3.8 -30.3 -0.14** 

Year after IPO 

Secondary Shares Ratio Portfolio Spearman 

Correlation Smallest  

(%) 

Portfolio 2 

(%) 

Portfolio 3 

(%) 

Largest  

(%) 

Year 1 -242.7 -129.1 -83.1 -0.1 0.08** 

Year 2 -25.1 -0.4 -34.6 -0.1 0.08** 

Year 3 -60.5 -0.5 -19.2 -21.0 0.05** 

 

4.7.2 Regression Analysis 

We run regressions of analyst forecast errors on primary and secondary offering size to find out 

whether the relation between forecast error and offering size holds after control variables are 

included. The control variables are the same as those in earlier regressions. The regression results 

are reported in Table 4.12. 

 Consistent with the univariate results, the coefficients of primary offering size are 

negative and significant at 5% level for all the 3 years after IPO, suggesting that analysts tend to 

be more over-optimistic for IPOs with larger primary offering size. They forecast lower earnings 

growth for these IPOs as shown earlier but the actual earnings turn out to be much worse than 
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Table 4.12 Regressions of Forecast Error 

This table reports results of regressions using industry adjusted IBES EPS forecast error as the dependent variable. The explanatory variables are 

listed in the first row. POS is primary offering size and it is calculated as (offer price*primary shares offered)/(equity market value at the end of 

the issuing day). SOS is secondary offering size, which is calculated as (secondary shares offered)/(shares outstanding after IPO).  IR is 1
st
 day 

initial return (underpricing), calculated as (1
st
 day closing price/offer price –1). LAST is the log of asset value at the beginning of year t. NAN is 

the number of analysts making EPS forecasts for year t in Year 1. AW is the average window (measured in months) between the date when the 

EPS forecast is made and the forecasted fiscal year end. SGR represents the sustainable growth rate, calculated as the product of return on equity 

and plowback ratio. Return on equity is measured as the firm’s earnings before extraordinary items divided by book equity; plowback is one minus 

the ratio of dividends to income before extraordinary items. RDS is the intensity of R&D relative to sales. All these accounting data are collected 

from Compustat for the fiscal year prior to the IPO. When a firm has no R&D spending, we set this variable to zero. EP is the earnings-to-price 

ratio. DP is the ratio of dividends to price. The multiples are estimated on a per-share basis using price at the beginning of year t and accounting 

data in the fiscal year before IPO. TECH is a dummy variable with a value of 1 for a stock in the high-tech industries. High-tech industries are 

defined as those with three-digit SIC codes of 283, 357, 366, 737, or two-digit SIC codes of 38, 48 (Chan et al. (2003)). Observations are dropped 

if they have forecast errors in the top or bottom 5% of observed forecast errors. Numbers in parentheses are t-statistics. 

 

Year POS SOS IR LAST NAN AW SGR RDS EP DP TECH 
# of 

obs 
Adj. R

2 

              

Year 1 
-0.10 

(-2.42) 

0.07 

(1.63) 

0.11 

(4.42) 

0.01 

(3.49) 

0.01 

(4.07) 

-0.01 

(-8.41) 

0.01 

(0.87) 

0.09 

(1.12) 

0.18 

(1.41) 

-0.12 

(-1.09) 

0.03 

(2.77) 
2365 0.07 

              

Year 2 
-0.23 

(-2.58) 

0.16 

(1.83) 

0.05 

(0.98) 

0.04 

(5.18) 

0.02 

(4.13) 

-0.02 

(-6.86) 

0.01 

(1.25) 

-0.01 

(-2.21) 

0.33 

(1.32) 

-0.16 

(-0.71) 

0.05 

(2.27) 
2175 0.07 

              

Year 3 
-0.32 

(-2.71) 

0.22 

(2.02) 

0.05 

(0.73) 

0.04 

(4.20) 

0.01 

(0.46) 

-0.01 

(-1.32) 

0.00 

(1.06) 

-0.72 

(-3.17) 

0.12 

(0.36) 

-0.15 

(-0.55) 

0.08 

(2.46) 
1547 0.04 
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 what they predict. For IPOs with smaller primary offering size, analysts expect higher 

earnings growth and the actual earnings are also closer to their forecast. Overall analysts 

seem to under-react to the negative information contained in larger primary offering size. 

 Table 4.12 also shows that the coefficient of secondary offering size is positive 

and significant at 5% level in the 3
rd

 year after IPO. In the 2
nd

 year after IPO, the 

coefficient of secondary offering size is positive and significant at 10% level. These 

results suggest that analysts tend to be more over-optimistic for IPOs with smaller 

offering size. They forecast higher earnings growth for these IPOs but the actual earnings 

are much lower than their forecast. For IPOs with larger secondary offering size, analyst 

earnings forecast is closer to the actual number. Overall analysts seem to over-react to the 

positive information contained in small secondary offering size. 

 A possible caveat to the interpretation above is that earnings forecast errors are 

based on annual earnings forecasts, not analyst forecasts for long-term earnings growth. 

If the long-term earnings growth forecasts are inconsistent with the annual earnings 

forecast in the first place, then we cannot make any inference about under-reaction or 

over-reaction based on earnings forecast errors. To consider this possibility, we calculate 

the implied earnings growth rates using annual earnings forecast for the IPO firms in our 

sample and compare these implied growth rates with the analyst growth forecasts. We 

find high correlation between these two measures (the results are available upon request). 

So we exclude the possibility that the forecast error results are caused by inherent 

inconsistency in analyst forecasts.    
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4.8 Conclusions 

In this chapter we examine the relation between analyst growth forecasts and IPO 

offering size. The literature suggests that IPO offering size may contain information 

about firm value. Because firm value is determined by expected future earnings, IPO 

offering size should also affect analyst forecasts. Specifically, the signalling hypothesis 

based on Leland and Pyle (1977) suggests that IPO analysts should consider larger 

offering size as negative signal when they make forecasts and the negative signal should 

be stronger for secondary offering size. The free cash flow hypothesis based on Jensen 

(1986) implies that analysts should predict lower growth for IPOs with larger offering 

size of primary shares because primary share offering increases free cash flow available 

to managers. 

 Our tests find that IPO analysts do consider offering size when they make their 

forecasts. They predict lower long-term growth rates for IPOs with larger offering size. 

Consistent with the signalling hypothesis, analysts seem to consider secondary offering 

size as a stronger signal. However, when IPO companies are expected to have higher 

capital expenditure and R&D, which reduces the free cash flows from primary share 

offering, analysts predict higher growth rates. This result supports the free cash flow 

hypothesis. 

 We examine how analyst forecasts stack up to actual earnings. Consistent with the 

literature, on average IPO analysts are over-optimistic. However, this over-optimism 

seems to be more evident for IPOs with larger primary offering size and smaller 
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secondary offering size. When combined with the negative relation between growth 

forecasts and IPO offering sizes, the results suggest that analysts under-react to the 

negative information contained in larger primary offering size but over-react to the 

perceived positive information contained in smaller secondary offering size.  
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Chapter 5  

General Conclusions 

 

In this dissertation, we examine three areas of IPOs, new capital spending, valuation and 

forecast. In Chapter 2, we examine the following three research questions. Why do some 

IPO companies raise a lot new capital while others don’t? Where do these firms spend the 

new capital? How does the use of new capital affect the operating performance of IPO 

companies? Consistent with the growth opportunities hypothesis that firms raise new 

capital to take growth opportunities, we find that firms with high R&D, high capital 

expenditure and low working capital tend to raise more capital. In addition, IPO firms 

increase R&D and capital expenditure significantly using the new capital. Jensen 

(1986)’s free cash flow hypothesis suggests that managers tend to waste free cash flows, 

which can have a negative impact on operating performance. Consistent with this 

hypothesis, we find that overall the amount of new capital raised is negatively related to 

post-IPO operating performance. However, how IPO firms use the new capital is also 

important. We find that the more new capital IPO firms spend on R&D, the higher is the 

post-IPO operating performance. 

In Chapter 3, we examine the relation between IPO offering size and valuations. 

The downward sloping demand hypothesis predicts that more IPO share offering leads to 
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lower valuation. Using price-to-value ratio following Purnanadam and Swaminathan 

(2004) as IPO valuation measure, we find a negative relation between IPO valuation and 

offering size. However, our tests about the relation between offering size and long run 

IPO stock performance do not find improvement in valuation for large offering size IPOs. 

This result does not support the downward sloping demand hypothesis. We find that both 

primary offering ratio and secondary offering ratio are negatively related to IPO 

valuation. Furthermore, firms with higher capital expenditure and/or higher R&D before 

IPO have higher valuations. The highest price-value ratio is for the group of low primary 

offering ratio and high capital expenditure and high R&D. These results support Jensen 

(1986)’s free cash flow hypothesis which suggests that managers tend to waste free cash 

flows and this implies that the more new capital firms raise, the lower the valuation will 

be. We also find a negative relation between the number of secondary shares and post-

IPO operating performance. This evidence is consistent with the signalling hypothesis.  

In Chapter 4, we examine the relation between analyst growth forecasts and IPO 

offering size. Signalling hypothesis based on Leland and Pyle (1977) suggests that IPO 

analysts should consider larger offering size as negative signal when they make forecasts 

and the negative signal should be stronger for secondary offering size. The free cash flow 

hypothesis based on Jensen (1986) implies that analysts should predict lower growth for 

IPOs with larger offering size of primary shares because primary share offering increases 

free cash flow available to managers. Our empirical results show that analysts predict 

lower long-term growth rates for IPOs with larger offering size. Consistent with the 

signalling hypothesis, analysts seem to consider secondary offering size as a stronger 
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signal. However, when IPO companies are expected to have higher capital expenditure 

and R&D, which reduces the free cash flows from primary share offering, analysts 

predict higher growth rates. This result supports the free cash flow hypothesis. In an 

effort to examine how analyst forecasts stack up to actual earnings, we find that IPO 

analysts are over-optimistic, which is consistent with existing literature. However, what’s 

new in this study is that this over-optimism seems to be more evident for IPOs with larger 

primary offering size and smaller secondary offering size. When combined with the 

negative relation between growth forecasts and IPO offering sizes, the results suggest that 

analysts under-react to the negative information contained in larger primary offering size 

but over-react to the perceived positive information contained in smaller secondary 

offering size. 
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