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We consider a simple model positing that initial public offering price is equal to the present value of an entity’s assets in place and growth opportunities. The model predicts that initial return is positively related to both the size and risk of growth opportunities. Consistent with this prediction, we find initial return to be positively related to both the fraction of the offer price that is accounted for by the present value of growth opportunities and various proxies of issue uncertainty. We also find that IPO investors equate one dollar of growth opportunities to approximately three quarters of tangible assets.
___________________________

The authors thank the editors; an anonymous referee; Reena Aggarwal, Sangkyoo Kang, Ken Kim, Tammy Rogers; and session participants at the 2005 Southwestern Finance Association Annual Meeting for valuable comments and helpful discussions. The authors thank Patricia Peat for editorial help.
*Kee H. Chung is the M&T Chair in Banking and Finance at the State University of New York (SUNY) at  Buffalo, Mingsheng Li is Assistant Professor of Finance at University of Louisiana at Monroe, and Linda Yu is Assistant Professor of Finance at the University of Wisconsin at Whitewater.

Numerous studies analyze inter-temporal and cross-sectional variations in returns on initial public offerings (IPOs). Loughran and Ritter (2002) show that during 1980-2001 average first-day returns were 18.8%, with significant variation over different time periods. For instance, the average first-day returns were 7.4% in 1980–1989, 14.4% in 1990–1998, 65.0% in 1999–2000, and 14.0% in 2001. Loughran and Ritter (2002, 2004) also show that first-day returns are related to various company and issue characteristics. While researchers have shed significant light on IPO pricing, there remain many unanswered questions. Is there a general overreaction in the aftermarket? How do we better explain the initial return and the offer price?

We offer a simple model of IPO pricing and empirical evidence that highlight the role of intangible growth opportunities in determination of the offer price. Although researchers have analyzed how intangible assets and growth opportunities affect firm risk and asset valuation, their role in IPO pricing has not received particular attention.
 Loughran and Ritter (2004) note that issuing firms come to place more importance on analyst coverage as the value of growth opportunities increases relative to the value of assets in place, but they do not examine the relation between IPO returns and growth opportunities. Considering the amount of growth option values that is built into IPO pricing, we provide a model of IPO pricing and empirical evidence that establish an explicit link between growth opportunities and IPO pricing.

Investors pay a high premium for growth opportunities in an initial public offering. When Amazon.com went public in 1997, for example, IPO investors paid $18 per share for a company with a net tangible book value of barely over $2 per share even after their cash contribution. An excerpt from the prospectus illustrates the point:

The pro forma net tangible book value of the Company at March 31, 1997 was $1.9 million, or $0.09 per share. … After giving effect to the sale by the Company of the 3,000,000 shares of Common Stock offered hereby at the initial public offering price of $18.00 per share (after deducting the underwriting discount and offering expenses), the adjusted pro forma net tangible book value of the Company at March 31, 1997 would have been $51.2 million, or $2.15 per share. This represents an immediate increase in pro forma net tangible book value of $2.06 per share to existing stockholders and an immediate dilution of $15.85 per share to new investors.

The $15.85 difference between what IPO investors paid and the post-IPO net tangible book value is likely to indicate the IPO investors’ assessment of the present value of Amazon.com’s growth opportunities.

The research offers competing theories to explain IPO returns from the perspectives of issuing firms, underwriters, and IPO investors. Authors have suggested that the issuer discounts the offer price to signal its quality (see, e.g., Allen and Faulhaber, 1989; Welch, 1989; Grinblatt and Hwang, 1989); to avoid potential legal liabilities (see, e.g., Tinic, 1988; Hughes and Thakor, 1992);
 to increase ownership dispersion and improve aftermarket liquidity (see, e.g., Booth and Chua, 1996); to attract large institutional investors (see, e.g., Stoughton and Zechner, 1998; Aggarwal, 2003); and to increase analyst coverage (see, e.g., Aggarwal, Krigman, and Womack, 2002).

IPO underpricing compensates underwriters for their private information and service; reduces their marketing costs (see, e.g., Baron, 1982; Habib and Ljungqvist, 2001); and increases their revenue in the aftermarket (see, e.g., Fishe, 2002; Loughran and Ritter, 2002). It solicits and rewards IPO investors for revealing private information (see, e.g., Benveniste and Spindt, 1989; Aggarwal, Prabhala, and Puri, 2002; Sherman and Titman, 2002), or reduces the winner’s curse problem (see, e.g., Rock, 1986).

We offer an explanation for IPO returns by focusing on the growth premium paid by investors. We show that returns to IPO investors (the difference between the offer price and the aftermarket price) reflect at least in part risk premiums for investing in uncertain growth opportunities. IPO returns increase with both the fraction of the offer price accounted for by growth opportunities and the uncertainty associated with growth opportunities. Although most researchers indicate, either explicitly or implicitly, that investors seek greater underpricing for riskier IPOs, they do not examine the role of growth opportunities in pricing. Considering that a significant portion of an offering price reflects the value of intangible growth opportunities, our research provides an important new perspective on IPO returns.

For a sample of 1,547 companies going public during 1996–2001, the average offer price is $13.34. More than three-fourths (i.e., $10.38) of the offer price reflects the present value of growth opportunities (i.e., a growth premium). On average, IPO investors paid $74.48 million in the form of a growth premium, while issuing firms left $41.29 million on the table [i.e. (first-day closing price –offer price) x number of shares issued]. The growth premium paid by IPO investors increased the book value of net tangible assets for existing shareholders by $53.69 million even before trading began in the aftermarket. 

More important, when we group IPOs into four categories according to the growth premium paid, we find that IPO returns increase with growth premiums. The average first-day return is 15.7% for the IPOs in the lowest quartile of growth premium compared to 65.59% for those in the highest quartile. Our regression analysis shows that the positive relation between IPO returns and growth premium remains significant even after controlling for the effects of other variables.

This study contributes to the literature in several ways. First, we look at how IPO investors’ willingness to pay for uncertain growth opportunities could explain the returns they eventually earn. Second, we show that IPO investors pay much more for growth opportunities than for assets in place. This result suggests an alternative explanation for why issuers do not get upset about leaving money on the table and complements the work of Habib and Ljungqvist (2001), Daniel (2002), and Loughran and Ritter (2002). 
The prospect theory (see Loughran and Ritter, 2002) suggests that issuers do not get upset about leaving money on the table because the large wealth gains from a price jump in the aftermarket outweigh the wealth loss of leaving money on the table. Our work holds to the contrary that issuers do not get upset about low offer prices (and money left on the table) because the value of net tangible assets increases substantially even before the price jumps in the aftermarket. As noted above, IPO investors paid $74.48 million, on average, for a growth premium and this raised the book value of net tangible assets for existing shareholders by $53.69 million even before trade began in the aftermarket. 

We also shed further light on the information solicitation and partial adjustment theory of Benveniste and Spindt (1989), who suggest investors are rewarded by receiving largely discounted IPOs for revealing private information. Similarly, Sherman and Titman (2002) and Sherman (2003) suggest that underpricing is a payment to IPO investors for the amount of information they have communicated. Hanley (1993) uses the adjustment of the final offer price relative to the original filing price range as a measure of information revelation and finds that the adjustment is positively related to IPO returns. The positive relation between IPO returns and growth premiums may be interpreted that investors in the aftermarket are willing to pay more for stock when IPO investors are more optimistic about the firm’s growth prospects.

I. IPO Returns and Growth Opportunities

IPO investors take a significant risk when they invest in a company whose worth is yet to be revealed in the marketplace. If the offer price is higher than the reservation price of IPO investors, potential IPO investors would walk away from the offer.
 If the offer price is lower than the reservation price, the issuing firm would raise fewer dollars than they could have. Consequently, the issuing firm and lead underwriter are likely to set the offer price as close as the IPO investors’ reservation price.

We assume that the market price at the end of the first trading day, Pc, reflects the two components of firm value: the value of assets in place (VAP), and the value of growth opportunities (G).
 There is generally less uncertainty associated with VAP than with G. Hence, without loss of generality, we assume the uncertainty associated with VAP is negligible (i.e., VAP is a constant). IPO investors are assumed to pay the sum of the present value of VAP and the present value of G:

                                           Po = [VAP + (1 – θ)E(G)]/(1 + Rf);                                                 (1)

where θ (0 < θ < 1) is a discount factor that converts uncertain G into its certainty equivalent value, E is the expected value operator, and Rf is the risk-free rate. We assume that θ increases with the uncertainty associated with growth opportunities. We also assume that Rf = 0 because Pc is usually revealed within 24 hours after the offer price is determined. Thus, Po is further simplified to 

                                                   Po = VAP + (1 – θ)E(G).                                                          (2)

Because the expected value of the first-day closing price, E(Pc), is VAP + E(G), we can express the expected first-day return as  

                                E(R) = E(Pc)/Po – 1 = [VAP +E(G)]/Po – 1 =  θE(G)/Po.                                                           (3)

Note from Equation (2) that

                                                        E(G) = (Po – VAP)/(1 – θ).                                                           (4)

Finally, substituting Equation (4) into Equation (3), we obtain

 

             E(R) = 
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(GP/Po);                                                 (5)

where GP (= Po – VAP) denotes the growth premium (i.e., the present value of growth opportunities).

Equation (5) shows that the first-day return is positively related to both the size and the risk of growth opportunities. That is, the first-day return is positively related to the fraction of the offer price that is accounted for by growth premium (GP/Po) and the IPO investors’ discount factor (θ) for uncertainty in growth opportunities. The positive relation between value uncertainty (as captured by θ) and the first-day return is unsurprising and consistent with previous findings (see, e.g., Carter and Manaster, 1990; Carter, Dark, and Singh, 1998; Chen and Mohan, 2002; Ellul and Pagano, 2003; Bruner, Chaplinsky, and Ramchand, 2004). The positive relation between the growth premium and the first-day return has not been recognized in the literature. This new insight represents a unique contribution that could have important implications for investors.

Ritter and Welch (2002, pp. 1802-1803) write:

It is important to understand that simple fundamental market misevaluation or asset-pricing risk premia are unlikely to explain the average first-day return of 18.8 percent reported in our Table 1. To put this in perspective, the comparable daily market return has averaged only 0.05 percent. Furthermore, if diversified IPO first-day investors require compensation for bearing systematic or liquidity risk, why do second-day investors (purchasing from first-day investors) not seem to require this premium? After all, fundamental risk and liquidity constraints are unlikely to be resolved within one day.      


We concur with Ritter and Welch that market valuation error is unlikely to explain IPO initial returns. Unlike Ritter and Welch, however, we argue that the uncertainty IPO investors face is fundamentally different from the risk that investors face in the aftermarket. The latter investors know the market consensus value (i.e., market price) at the time of trade, which reflects information available to other market participants. What they do not know is whether and by how much share price will rise or fall from this reference point. That is, investor risk in the aftermarket could be characterized by the direction and magnitude of the change in share price from a known reference point (i.e., the market consensus value at the time of trade). 


IPO investors, however, do not have such a reference point. They need to decide the level of share price (i.e., the offer price) without fully knowing the market consensus value. Their information set is incomplete because the majority of other market participants have not yet revealed their information through public trading.
 These considerations suggest that IPO investors bear significantly greater risks than investors in the aftermarket.
 We show later that the standard deviation of the first-day returns for our study sample of IPOs is more than ten times higher than the average standard deviation of daily returns in the aftermarket. And for this reason, IPO investors are likely to require greater risk premiums than investors in the aftermarket.


Our model depends critically on the assumption that IPO investors treat growth opportunities and assets in place differently with regard to risk (hence, value). Whether this assumption accurately captures investor preference is not entirely clear. Ultimately, however, theory should be judged by the empirical validity of its predictions, not by the realism of its assumptions. As Friedman (1953, p. 15) puts it, “the relevant question to ask about the ‘assumptions’ of a theory is not whether they are descriptively ‘realistic,’ for they never they are, but whether they are sufficiently good approximations for the purpose in hand. And this question can be answered only by seeing whether the theory works, which means whether it yields sufficiently accurate predictions.” In what follows, we examine the empirical validity of Equation (5). We also offer estimates of θ for our sample of IPOs.

II. Data Sources, Sample Selection Procedure, Variable Definition, and Descriptive Statistics 

Our study sample includes IPOs from May 1996 through December 2001. We choose this sample period because companies have been mandated to file electronically on the U.S. Securities and Exchange Commission (SEC)’s Electronic Data Gathering, Analysis, and Retrieval (EDGAR) system since May 1996. EDGAR performs automated collection, validation, indexing, acceptance, and forwarding of submissions by companies and other entities that are required by law to file forms with the SEC. Its primary purpose is to increase efficiency and enhance the fairness of the securities market for the benefit of investors, corporations, and the economy by accelerating the receipt and promulgation of time-sensitive corporate information filed with the agency.

We obtain company name, ticker symbol, offer date, offer price, number of shares offered, identity of book runner, and involvement of a venture capitalist (VC) from the Security Data Company (SDC) database. We retrieve share type, listing exchange, industry classification code, outstanding shares, daily closing price, daily trading volume, and value-weighted market return from the Center for Research in Security Prices (CRSP). From the prospectus, we obtain net tangible book value (NTBV) per share before and after the issue, dilution per share for IPO investors (difference between the offer price and the NTBV after the IPO), and shares purchased by existing shareholders and IPO investors.

We include in the study sample only stocks listed on the New York and American Stock Exchanges and NASDAQ that have complete data from CRSP. We exclude firms incorporated outside the United States, closed-end funds, Real Estate Investment Trusts, and those IPOS with an offer price lower than $5. After applying these filters, we are left with 2,041 IPOs. We further exclude 494 IPOs lacking complete information in the prospectus. The final sample size is 1,547 IPOs.

Table I summarizes offer statistics, market capitalization, first-day return, and turnover rate. The average offer price is $13.34 for the whole sample, ranging from $11.46 in 1996 to $15.78 in 2001. Number of shares offered trends upward over our study period, ranging from 2.94 million shares in 1996 to 13.43 million shares in 2001, with an average of 5.43 million shares for the period overall. Number of shares offered as a percentage of total shares outstanding after the IPO ranges from 23.39% in 2000 to 36.33% in 1998, with an average of 30.83% for the sample period overall. 

The average market capitalization (i.e., the post-IPO number of shares outstanding times the first-day closing price) is $667.16 million for the whole sample, with a median of $234.47 million. The average initial return, [i.e., (the first-day closing price/the offer price) – 1], is 42.58% for the complete sample. Consistent with findings elsewhere, the high initial return is driven mainly by the IPOs in the bubble period of 1999 and 2000 (see Ljungqvist and Wilhelm, 2003).  Trading on the first day is very active. The average turnover rate (daily trading volume/total number of shares outstanding) is 28.86% for the whole sample.
 

[Place Table I Here]
We use the net tangible book value (NTBV) per share provided in the prospectus as our empirical proxy for the value of assets in place (VAP). The pre- and post-IPO NTBV are defined as:

           NTBVpre = (BTApre – BL)/NSOpre and  

 
                  (6)

                                         NTBVpost = (BTApre – BL + INV)/(NSOpre + NNS) 
                               (7)
 

where BTA = book value of tangible assets, BL = book value of total liabilities, NSO = number of shares outstanding, NNS = number of new shares issued to IPO investors, and INV = total payment by IPO investors (i.e., the offer price x NNS).

We measure the growth premium (GP) by the difference between the offer price and NTBVpost (i.e., VAPpost). (In the prospectus, the growth premium is reported as dilution to IPO investors.) To make this measure comparable across IPOs, we also calculate the growth premium as a percentage of the offer price (GP/Po). Note that the total growth premium paid by IPO investors is the product of GP and NNS. 

We measure the change in the total net tangible book value for existing shareholders (ΔTNTBV) (post-issue but pre-trading) using the formula:

                                 ΔTNTBV = (NTBVpost – NTBVpre)NSOpre .


     (8)

We calculate money left on the table (MLT) by the issuing firm as the product of the number of new shares offered (NNS) and the difference between the first-day closing price (Pc) and the offer price (Po): 

                                                  MLT = (Pc – Po) NNS. 



                  (9)

Table II presents descriptive statistics. The mean NTBV is $0.22 before the offering (with a median of $0.55). The mean NTBV increases to $2.97 immediately after the adjustment of new issues, with an average increase of $2.74 per share. This implies that the existing shareholders’ NTBV increases by $2.74 for each share they owned before the offering (even before any public trading). The NTBV increases so much because IPO investors paid much more than the pre-issue NTBV for their IPO shares. On average, IPO investors paid $10.38 (= offer price – NTBVpost) for a growth premium, which is 76.21% of the offer price (see Panel B).

[Place Table II Here]

Table II also shows the total growth premium paid by IPO investors, the change in TNTBV for existing shareholders attributable to issuance of new shares, and the amount of money left on the table by the issuing firms. IPO investors paid on average $74.48 million for growth opportunities. The median value of the growth premium, though, is only $34.86 million, indicating a highly skewed distribution of growth premium across IPOs. By comparison, the average increase in TNTBV for existing shareholders is $53.69 million, with a median increase of $29.18 million. Although issuing firms leave $41.29 million on the table on average, the amount is driven by a small number of IPOs, since the median value is only $6.75 million.

These results help explain the IPO initial return from a different perspective. According to the prospect theory proposed by Loughran and Ritter (2002), issuers do not get upset about leaving money on the table because the wealth gain on the retained shares from a price jump results in a net increase in existing shareholders’ wealth. Our results suggest instead that issuers may not get upset about the lower offer price (and the money left on the table) because the book value of net tangible assets increased substantially even before the price jumps in the aftermarket. Although the ultimate effect of an IPO on existing shareholders’ wealth depends also on their perception of the value of growth opportunities before the IPO, the premium that IPO investors pay for growth opportunities provides existing shareholders a first line of defense for the uncertainty of the aftermarket price.

III. Empirical Results


We first examine whether IPO returns are related to the growth premium and value uncertainty in a way that is consistent with Equation (5). We then offer our estimates of θ and show how they are related to stock attributes.       

A. Growth Premium, IPO Returns, and Firm Characteristics

We divide our sample IPOs into four groups based on growth premium as a percentage of the offer price to examine the relation between the growth premium and initial returns, select IPO decision variables, and firm characteristics. Group 1 is the IPOs with the smallest growth premium and Group 4 is the IPOs with the largest. The initial (first-day) return is defined as Pc/Po – 1, where Pc is the first-day closing price, and Po is the offer price. We also calculate the difference (DIFF) between the actual offer price and the midpoint of the filing price range. As these variables (except for the initial return and DIFF) are truncated at zero, we conduct Jonckheere-Terpstra (JT) non-parametric tests for trend across groups. The JT trend analysis compares the rank of each group (instead of the actual values) and thus provides more reliable tests in the presence of extreme observations.

Table III summarizes the results for each growth premium group. The mean growth premium is 55.98% of the offer price (or $6.44 per share) for group 1 and 96.31% (or $15.22 per share) for group 4. The offer price increases with the growth premium, from $11.63 for group 1 to $15.83 for group 4. The trend across groups is significant, with a JT Z-statistic of 11.94. A positive relation between the offer price and the growth premium is not surprising, because the latter is defined as the difference between the offer price and the net tangible book value (NTBV) per share. The offer price reflects both IPO investors’ willingness to pay for a growth premium and their private information about the issuing firm’s future performance.

[Place Table III Here]

The number of shares offered in the IPO is also positively related to growth premium. The mean number of shares offered is 4.48 million for group 1 and 8.12 million for group 4, with a JT Z-statistic of 11.7. As expected, both the number of shares outstanding before the IPO and the market value of equity increase with the growth premium. Before the IPO an average of 8.58 million shares are outstanding for group 1 and 42.54 million shares for group 4, with a JT Z-statistic of 20.77. The market value of equity increases from $191.66 million for group 1 to $1,481.28 million for group 4, with a JT Z-statistic of 17.82. As other researchers suggest, these positive relations indicate that large and established firms tend to have larger IPOs, and IPO investors are willing to pay a greater premium for these firms.

Most important, initial returns increase with growth premiums. The mean first-day return is 15.7% for group 1 and 65.59% for group 4. The positive relation is significant, with a JT Z-statistic of 9.72. This result is consistent with the prediction of Equation (5) and supports our conjecture that the offer price reflects IPO investors’ reservation price, which can be viewed as the present value of assets in place and growth opportunities.

We find that the difference between the offer price and the filing price range (DIFF) is positively related to the growth premium. For the group of IPOs with the lowest growth premium (group 1), the offer price is adjusted downward by $0.44 on average. Yet the offer price is adjusted upward by $1.73 for the group of IPOs with the highest growth premium (group 4). 

Benveniste and Spindt (1989) and Hanley (1993) suggest that the final IPO offer price in relation to the filing price reveals information collected during the book-building process. An upward adjustment indicates that investors have revealed positive information about the issuing firm, and these investors are rewarded by largely discounted IPOs. The positive relation between DIFF and the growth premium may be interpreted as that growth premium paid by IPO investors reflects private information.

B. Robustness Test

In this section, we analyze the relation between IPO initial returns and growth premium after controlling for other determinants of IPO returns that have been identified in prior research. Both Equation (5) and other researchers indicate that IPO initial returns are higher for riskier issues as manifested by larger θ. Because ex ante risk is multi-dimensional and difficult to measure, we use several proxies of issue uncertainty. Following Carter, Dark, and Singh (1998), Chen and Mohan (2002), and Ellul and Pagano (2003), we use the standard deviation of daily returns during the first 30 trading days as a proxy for issue uncertainty.
 

Larger IPOs are often made by established firms, which are likely to have less risky growth opportunities (see Beatty and Ritter, 1986; Carter, Dark, and Singh, 1998; and Cai, Ramchand, and Warga, 2004).
 Hence, we use both gross proceeds (i.e., offer size) and company age as proxies of issue uncertainty. Chemmanur and Yan (2003) and Loughran and Ritter (2004) show that IPOs in high-technology industries exhibit higher initial returns because they are likely to have riskier growth opportunities. Hence, we include a dummy variable for IPOs in high-technology industries in the regression model.
    

Bradley and Jordan (2002) use the ratio of pre-IPO shares retained in the firm to the number of shares filed in the IPO (i.e., overhang) to measure existing shareholders’ participation in the IPO. They show that firms with greater overhang exhibit higher initial returns. Similarly, Loughran and Ritter (2002) predict a positive relation between overhang and initial returns. Benveniste and Spindt (1989) and Hanley (1993) show that the first-day return is positively related to the difference (DIFF) between the final offer price and the midpoint of the filing price range divided by the midpoint of the filing price. We include overhang and DIFF in the regression.

 
Researchers have suggested that information spillover and market movement also affect initial returns. Benveniste et al. (2003) and Ellul and Pagano (2003) show that the first-day return is negatively related to the number of IPOs floated in the most recent past. They interpret this result as evidence that previous IPOs could provide investors information about the price they are willing to pay. Hanley (1993) and Loughran and Ritter (2002) show that the first-day return is positively related to the market return. Ljungqvist and Wilhelm (2003) show that initial returns in 1999 and 2000 are significantly higher than those in other years.
 We accordingly include the number of IPOs during the current month and the last month, the average daily market return during the current and the last months, and a dummy variable for IPOs during the Internet bubble period (i.e., 1999 and 2000).

Also included in the regression model is underwriter rank, assuming that initial returns are related to underwriter reputation (see Carter, Dark, and Singh, 1998; Chen and Mohan, 2002; Loughran and Ritter, 2004). Underwriter rank takes a value between one (lowest) and ten (highest).
  Previous studies (see Megginson and Weiss, 1991; Schultz, 1993; Brav and Gompers, 2003; Bradley and Jordan, 2002) show that the first-day return depends also on whether the IPO is backed by a venture capitalist (VC) or not. To control for this effect, we include a dummy variable for IPOs that are backed by a venture capitalist.

 

The regression model we estimate to examine the effects of growth premium and issue uncertainty on initial returns after controlling for other determinants of the first-day return is:

      FDR = β0 + β1GP/Po + β2Volatility + β3Log(Size) + β4Age + β5Tech + β6Overhang + β7DIFF

            + β8NumIPOt + β9NumIPOt-1 + β10Rm,t + β11Rm,t-1 + β12Bubble + β13Rank + β14VC + ε;        (10)

where FDR = first-day return (first-day closing price – offer price)/offer price; 

GP/Po = growth premium as a percentage of the offer price;

Volatility = standard deviation of daily stock returns during the first 30 trading days;

Log(Size) = log of offer size (offer price x number of shares offered);  

Age = company age;

Tech = 1 for IPOs in high-technology industries and 0 otherwise;

Overhang = ratio of pre-IPO shares retained in the firm to number of shares offered in the

                     IPO; 

DIFF = difference between offer price and midpoint of the filing price range divided by
             midpoint of the filing price;

NumIPOt = number of IPOs in the current month; 

NumIPOt-1 = number of IPOs in the last month;

Rm,t =  daily average market return in the current month;

Rm,t-1 =  daily average market return in the last month;

Bubble = 1 for IPOs in 1999 or 2000 and 0 otherwise;  

Rank = underwriter’s reputation rank; and

VC = 1 for IPOs that are backed by a venture capitalist and 0 otherwise.


Table IV reports the regression results.
 The first column shows the results when we include only the growth premium and four proxies for issue uncertainty in the regression, and the second column shows the results when we include all the control variables. The results show that the first-day return is significantly and positively related to the growth premium in both regressions, indicating that the positive univariate relation between initial returns and growth premium shown in Table III is not spurious. This result offers direct support for our IPO pricing model and its main implication given by Equation (5).

[Place Table IV Here]

Although the positive relation between the first-day return and the growth premium is consistent with the implication of our model, one cannot rule out the possibility that the relation is driven by some other forces. For instance, a growth premium paid by IPO investors may have a signaling value for outside investors. The very fact that IPO investors are willing to pay a high premium over the net tangible book value may send a signal to outside investors that IPO investors have valuable private information about the company and thus are optimistic about its future prospect. Outside investors would in turn drive prices up further in the aftermarket, resulting in the higher first-day return.


We find that initial returns are higher for IPOs by companies with greater return volatility, by companies in high-technology industries, and by younger companies. To the extent that these variables reflect the ex ante risk of the IPO, our finding is consistent with the implication of Equation (5).
 We find mixed results for issue size. The coefficient for issue size is positive and significant in the first regression, but becomes negative and significant when the control variables are also included in the regression. The negative coefficient in the full model is consistent with the notion that larger issues are less risky.

We also confirm that initial returns are positively and significantly related to overhang and to the difference between the offer price and the midpoint of the filing price range (DIFF). Like Benveniste et al. (2003) and Ellul and Pagano (2003), we find that the first-day return is negatively related to the number of IPOs in the current month and last month, although the results are significant only for the former. Like Hanley (1993) and Loughran and Ritter (2002), we find that the first-day return is positively related to the market return during the current month. The coefficient for the bubble period dummy variable is positive and significant, confirming the finding of Ljungqvist and Wilhelm (2003) that initial returns in 1999 and 2000 are significantly higher than those in other years.

Initial returns are higher for IPOs that are underwritten by a higher-ranked underwriter and/or backed by a venture capitalist. This result is in line with the finding of Beatty and Welch (1996) and Habib and Ljungqvist (2001) that IPO return is positively related to underwriter reputation.
 These authors explain their results by the facts that underwriter choice depends on firm and offer characteristics (Habib and Ljungqvist, 2001) and larger firms tend to use higher-quality underwriters (Beatty and Welch, 1996). 

Our result is also consistent with the finding of Bradley and Jordan (2002) and Brav and Gompers (2003) that VC-backed firms are generally associated with greater underpricing.
 Bradley and Jordan (2002) explain their finding by three factors: (1) VC investors are more common in industries with greater underpricing; (2) VC-backed firms have a greater tendency to list on NASDAQ; and (3) VC-backed firms rely on underwriters with greater market share.

C. Alternative Measure of Initial Returns


The market price at the end of the first trading day is likely to be a noisy measure of the true value of the firm. It may at times reflect the investors’ overly optimistic assessment of the prospects of the underlying company. To the extent that price discovery takes more than one trading day to fully incorporate value-relevant information in share prices, our measure of the initial return based on just a single day of price discovery may not be accurate.

To examine the sensitivity of our results with respect to different ways of calculating initial returns, we take an alternative approach. Specifically, we first calculate the mean value of the closing price during the first 30 trading days after each IPO. We then calculate the initial return by F30DR = MPc/Po – 1, where MPc is the mean value of the closing price during the first 30 trading days and Po is the offer price.
 To the extent that the mean closing price during the first 30 trading days measures the true value of the underlying security more accurately than the first-day closing price, the regression results using this new measure of initial return would reveal the relation between IPO returns and the explanatory variables more accurately.


The third and fourth columns of Table IV show the regression results when we measure IPO returns by F30DR. The third column shows the results when we include only the growth premium and the four measures of issue uncertainty in the regression, and the fourth column shows the results when we include all the control variables. The results show that F30DR is positively and significantly related to the growth premium, return volatility, and the high-technology dummy variable, and negatively and significantly related to issue size and company age. These results are similar to those obtained in the regressions that use the first-day return as the dependent variable. The results also show that F30DR is positively and significantly related to overhang, DIFF, the market return during the current month, the dummy variable for the bubble period, underwriter reputation, and the dummy for the venture capital-backed IPO, and negatively and significantly related to the number of IPOs during the current month. Again, these results are virtually the same as those reported in the first and second columns.  Given these findings, we conclude that our results are not sensitive to the ways IPO initial returns are measured.

D. Do IPO Investors Bear Greater Risks than Investors in the Aftermarket?
Ritter and Welch (2002) hold that an asset pricing risk premium is unlikely to explain an IPO return because fundamental risk and liquidity constraints are unlikely to be resolved within one day (and thus, by implication, the difference in risks borne by IPO investors and investors in the aftermarket may not be dramatic). To examine this issue, we calculate the standard deviation of the first-day return for our study sample of IPOs. We also calculate for each IPO the standard deviation of daily stock returns during the first 30 trading days after omitting the first-day return.  We then calculate the mean and median values of the standard deviation.


Table V shows the results. The first column shows the standard deviation of the first-day return for the entire study sample and for each group. The second column shows the mean and median values of the standard deviation for the entire study sample and for each group. The results indicate that, for the whole sample, the standard deviation of the first-day returns (0.7487) is substantially higher than the mean (0.0610) and the median (0.0521) of the standard deviation of aftermarket returns. Results are quite similar for all four groups of IPOs. These results suggest that IPO investors bear much greater risks than investors in the aftermarket.  Hence at least part of the first-day return may be attributed to the risk premium investors require for assuming the high risk of IPO investment.

[Place Table V Here]


Our results are consistent with those in Ogden, Jen, and O’Connor (2003, p. 412). They interpret the cross-sectional standard deviation of first-day returns as the volatility of the return experienced by an investor who repeatedly purchases IPO stocks at their offer prices and holds them until the end of the trading day. For a sample of nonfinancial IPOs during 1991-2000, they find that the initial return standard deviations are 32.4% for the non-VC-backed and 66.9% for VC-backed firms. With this evidence, they argue we should not dismiss a risk-return explanation for IPO underpricing.


Interestingly, we find that the standard deviation of the first-day return increases monotonically with the growth premium. The standard deviation of the first-day return is 0.3835 for group 1, 0.5089 for group 2, 0.8164 for group 3, and 1.0085 for group 4.  Given our regression results that the first-day return increases with the growth premium, we interpret this result as evidence that the growth premium, the first-day return, and value uncertainty are all positively correlated.

E. Estimates and Determinants of θ 

We have tested the empirical validity of Equation (5) by examining whether the growth premium (GP/Po) and θ can explain cross-sectional variation in IPO initial return. Because θ is not directly observable, however, we use several empirical proxies of θ assuming that it is likely to be positively related to uncertainty associated with the issuing firm’s value.

An alternative use of Equation (5) is to estimate the IPO investors’ discount factor (θ) that converts the uncertain value of growth opportunities (G) into its certainty equivalent value. To see this point, note first that we can rewrite Equation (5) as: 

                                                        θ = E(R)/[(GP/Po) + E(R)].


                (11)

We estimate θ using the actual growth premium paid (GP/Po) and either FDR (i.e., the realized value of E(R)) or F30DR:       

                         
                        θ = FDR/[(GP/Po) + FDR] and

   
                (12)

                                                   θ30 = F30DR/[(GP/Po) + F30DR];
                                          (13)

where FDR = (first-day closing price/the offer price) – 1 and F30DR = (mean closing price during the first 30 trading days/offer price) – 1.


Table VI shows the summary statistics of θ and θ30 estimates. Because the discount factor cannot be negative, we assume that θ and θ30 are zero if FDR/[(GP/Po) + FDR] < 0 or F30DR/[(GP/Po) + F30DR] < 0. The mean and median values of θ for the whole sample period are 0.2408 and 0.1823, respectively, with significant variation across firms.
 For example, 5th percentile and 95th percentile values of θ are zero and 0.7124, respectively. Hence, some growth opportunities are perceived to be as valuable as tangible assets, while others are considered much less valuable than tangible assets. Likewise, the mean and median values of θ30 for the whole sample period are 0.2568 and 0.1981, respectively, with large cross-sectional variation. On average, IPO investors equate one dollar of growth opportunities to approximately three quarters of tangible assets. The results are quite similar whether we measure share value using the closing price of the first trading day or the mean closing price during the first 30 trading days.

[Place Table VI Here]


Table VI also shows significant variation over time in both θ and θ30. For example, the mean values of θ are 0.1565 in 1996, 0.1440 in 1997, 0.1751 in 1998, and 0.1744 in 2001. In contrast, the corresponding figures are 0.3393 and 0.3181 during the Internet bubble period of 1999 and 2000, respectively. Hence, investors considered growth opportunities much less valuable than tangible assets during the Internet bubble period, perhaps because of the unusually high level of uncertainty during this period. Alternatively, the high value of θ during the Internet bubble period may simply reflect investors’ unusually high expectations of stock investment returns. Results are similar for the estimates of θ30.


To find out how the discount factor is related to stock attributes, we estimate the regression model:  

       θ or θ30 = β0 + β1Volatility + β2Log(Size) + β3Age + β4Tech + β5Rank +β6VC + β7Bubble + ε.   (14) 
Because the discount factor is likely to reflect the uncertainty of future asset value, we include the four risk measures (i.e., return volatility, issue size, company age, and the dummy variable for high-technology industries) in the regression model. We also include the underwriter reputation rank, the dummy variable for IPOs backed by a venture capitalist, and the dummy variable for the Internet bubble period as control variables. We include these control variables in the regression because we calculate both θ and θ30 using observed returns, and observed returns are related to them. Because both θ and θ30 are truncated at zero, we estimate Equation (14) using Tobit regression.

Table VII shows the regression results. Both θ and θ30 are higher for firms with higher return volatility and in high-technology industries, and lower for older firms. These results are consistent with the notion that the discount factor increases with value uncertainty. Although θ is positively and significantly related to issue size, the relation between θ30 and issue size is not significant in the full model. We interpret this result as evidence that issue size is a noisy proxy for value uncertainty. The estimated coefficients for the Internet bubble period are both positive and significant, which is consistent with the pattern we observed in Table VI. 

[Place Table VII Here]

Finally, we find that both θ and θ30 are higher for IPOs brought to market by a higher-ranked underwriter or backed by a venture capitalist. To the extent that θ increases with both the uncertainty associated with growth opportunities and thus IPO returns, this last result agrees with our earlier finding that initial returns are higher for IPOs floated by higher-ranked underwriters or backed by venture capitalists. Overall, it seems that the choice of underwriter is dependent on issuer characteristics. Perhaps it is more valuable for firms subject to greater uncertainty and larger growth opportunities to hire more prestigious underwriters or to have VC-backed IPOs.  

IV. Growth Premium and Long-Run Performance

Considering the long-run underperformance of IPOs shown in the research generally, it would be interesting to find out whether long-run returns are related to a growth premium. Such an investigation could shed some light on whether the large price run-up in the aftermarket for IPOs with high growth premiums is driven, at least in part, by investor overreaction to IPO investors’ willingness to pay high growth premiums.

Table VIII shows the long-run performance of IPOs in our study sample. We divide sample IPOs into four groups according to growth premium as a percentage of the offer price. Group 1 includes the IPOs with the lowest growth premium and group 4 those with the highest. For each group, we report average raw and excess returns for one-, two-, and three-year periods. Panel A reports the results when we exclude the first-day return. In this case, the raw return for stock i is defined as: Ri =
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, where RM,t is the market return on day t obtained from the Center for Research in Security Prices. Panel B reports the returns including the initial return (i.e., t starts from 1). We use the Jonckheere-Terpstra (JT) non-parametric test to analyze the increase/decrease trend across groups.
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Consistent with findings in other research, Panel A shows IPO long-term underperformance.
 For instance, the three-year mean raw return is negative in all four groups of stocks, ranging from       -12.15% for group 1 to -36.42% for group 3. Similarly, the three-year mean excess return ranges from -25.53% for group 4 to -47.28% for group 2. 

Most interestingly, stocks in group 4 exhibit less underperformance than stocks in other groups in terms of excess returns over all three investment horizons, indicating that underperformance is mitigated for stocks with higher growth premiums. The JT non-parametric test indicates these results are statistically significant. We interpret the results as evidence that the high first-day return for IPOs with high growth premiums is not likely to be driven by investor overreaction to IPO investors’ willingness to pay high growth premiums.

As we expected, the long-run return is higher when the first-day return is included. Panel B shows a three-year mean excess return for stocks in group 4 of 1.16% compared to -36.09 for group 1, -34.07 for group 2, and -25.51 for group 3. The results of the JT test suggest a statistically significant positive association between the three-year excess return and the growth premium. Results are similar for the one-year and two-year mean excess returns.

V. Summary and Concluding Remarks

Researchers have offered different reasons for new issue underpricing. Some suggest that IPOs are underpriced to compensate less informed investors for the winner’s curse problem. Others think investment bankers underprice IPOs to reduce marketing costs and to induce investors to reveal information during the pre-selling period. The bandwagon hypothesis postulates that issuers underprice IPOs to encourage investors to join the winning crowd. Although we have gained some significant insights into IPO pricing, the exact cause and the mechanisms of IPO pricing are not yet fully understood. 

Our simple model of IPO pricing highlights the role of growth opportunities in the determination of the offer price. We show that initial return is positively related to both the fraction of the offer price that is accounted for by the present value of growth opportunities and a discount factor that converts the value of uncertain growth opportunities into their certainty equivalent values.

Our empirical results are generally consistent with the predictions of the model. IPO initial returns are positively and significantly related to both the growth premium and several empirical proxies of firm value uncertainty, after controlling for a variety of variables identified in the literature as determinants of initial returns. Our results also indicate that the higher first-day return for stocks with higher growth premiums is not driven by investor overreaction in the aftermarket to the high growth premium paid by IPO investors. In addition, we find that IPO investors equate one dollar of growth opportunities to approximately three quarters of tangible assets during our study period.

It is unlikely that the high first-day IPO return reflects only the risk premium associated with investing in uncertain growth opportunities. The initial returns are likely driven by many other factors, as many others suggest. Our primary contribution is to show that the risk-premium based model of IPO pricing can explain, at least partially, why IPO investors earn such a high average return and that the premium is a function of both the extent and the risk of growth opportunities.
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Table I. Summary Statistics

The study sample includes 1,547 IPOs on the NYSE/Amex and NASDAQ from May 1996 through December 2001. NSO is the number of shares outstanding after the new issue. Firm size (market value of equity) is the product of the first-day closing price and the number of shares outstanding. Initial return (first-day return) is the ratio of the difference between the first -day closing price and the offer price to the offer price. Turnover rate is the ratio of the first -day trading volume to the number of shares outstanding. We report the mean (median) of the variables. N denotes the number of observations.

	Year
	N
	Offer Price

($)
	Shares Offered

(Million Shares)
	Shares Offered/NSO

(%)
	Firm Size

(million $)
	Initial Return

(%)
	Turnover

(%)

	1996
	239
	$11.46
	2.94
	35.49%
	$149.52
	15.36%
	22.96%

	
	
	(11.00)
	(2.50)
	(31.81)
	(101.81)
	(11.36)
	(20.18)

	
	
	
	
	
	
	
	

	1997
	291
	10.86
	2.94
	35.01
	137.41
	15.69
	20.63

	
	
	(10.50)
	(2.70)
	(31.92)
	(94.30)
	(8.33)
	(17.95)

	
	
	
	
	
	
	
	

	1998
	225
	12.73
	5.51
	36.33
	356.62
	24.69
	25.69

	
	
	(12.50)
	(3.33)
	(28.57)
	(186.64)
	(10.83)
	(19.09)

	
	
	
	
	
	
	
	

	1999
	423
	14.64
	6.06
	28.02
	927.56
	74.13
	39.72

	
	
	(14.00)
	(4.50)
	(21.81)
	(420.04)
	(42.71)
	(32.40)

	
	
	
	
	
	
	
	

	2000
	319
	15.32
	7.41
	23.39
	1,363.62
	62.33
	29.29

	
	
	(15.00)
	(5.00)
	(20.08)
	(541.34)
	(33.33)
	(24.52)

	
	
	
	
	
	
	
	

	2001
	50
	15.78
	13.43
	30.79
	975.71
	16.71
	24.68

	
	
	(15.00)
	(7.08)
	(24.73)
	(436.85)
	(13.64)
	(21.64)

	
	
	
	
	
	
	
	

	Whole
	1547
	13.34
	5.43
	30.83
	667.16
	42.58
	28.86

	Period
	
	(13.00)
	(3.90)
	(26.00)
	(234.37)
	(16.67)
	(23.00)


Table II. Payment for Growth Opportunities and Change in Net Tangible Assets

for Existing Shareholders

We use the net tangible book value (NTBV) per share provided in the prospectus as our empirical proxy for the value of assets in place. The pre- and post-IPO NTBV are defined as: NTBVpre = (BTApre – BL)/NSOpre and NTBVpost = (BTApre – BL + INV)/(NSOpre + NNS); where BTA = the book value of tangible assets, BL = the book value of total liabilities, NSO = the number of shares outstanding, NNS = the number of new shares issued to IPO investors, and INV = the total payment by IPO investors (i.e., the offer price x NNS). We measure growth premium (GP) by the difference between the offer price and NTBVpost. To make it comparable across IPOs, we also calculate growth premium as a percentage of the offer price (GP/Po). The total growth premium paid by IPO investors is the product of GP and NNS. We measure the change in the book value of net tangible assets for existing shareholders (ΔTNTBV) (post issue but pre trading) by ΔTNTBV = (NTBVpost – NTBVpre) x NSOpre. We measure the money left on the table (MLT) by the product of the number of new shares offered (NNS) and the difference between the first day closing price (Pc) and the offer price (Po), i.e., MLT = (Pc – Po)NNS. 

	
	Mean
	Median
	Percentile

	
	
	
	5%
	25%
	75%
	95%

	Panel A: Changes in Net Asset Value due to New Issues

	NTBVpre ($/Share)
	0.22
	0.55
	-6.12
	-0.02
	1.35
	4.46

	
	
	
	
	
	
	

	NTBVpost ($/Share)
	2.97
	2.90
	0.21
	1.93
	3.93
	6.70

	
	
	
	
	
	
	

	ΔNTBV ($/Share)
	2.74
	2.24
	0.64
	1.52
	3.19
	6.97

	Panel B: Payment for Growth Opportunities

	Growth Premium ($/Share)
	10.38
	9.67
	3.66
	6.76
	12.76
	19.76

	
	
	
	
	
	
	

	Growth Premium/

Offer Price (%)
	76.21
	76.55
	48.00
	68.40
	83.60
	98.98

	
	
	
	
	
	
	

	Total Premium ($)

(in Millions)
	74.48
	34.86
	5.10
	18.20
	61.88
	162.56

	Panel C: Effects on the Value of Net Tangible Assets and Money Left on the Table

	ΔTNTBV ($)

(in Millions)
	53.69
	29.18
	2.35
	12.88
	54.16
	147.96

	
	
	
	
	
	
	

	Money Left on the Table ($)

(in Millions)
	41.29
	6.75
	-3.20
	0.41
	33.47
	197.44


Table III. Growth Premium, Initial Returns, and Offer Characteristics

We divide sample IPOs into four groups according to growth premium as a percentage of the offer price. Group 1 (4) includes IPOs with the lowest (highest) growth premium. The growth premium in dollars ($) is the difference between the offer price and the post-IPO NTBV. MVE is the market value of equity after the IPO. The initial (the first day) return is defined as Pc/Po – 1, where Pc is the first day closing price and Po is the offer price. DIFF is the difference between the offer price and the midpoint of the filing price range. Jonckheere-Terpstra (JT) non-parametric test (one-tailed analysis) is used to analyze the increase/decrease trend across groups. The +/- sign of JT Z-statistic captures the increase/decline trend of the test variables.

	
	Groups by Growth Premium
	
	

	
	Group 1
	Group 2
	Group 3
	Group 4
	JT Z-stat
	p-value

	Growth Premium/

Offer Price (%)
	55.98
	72.62
	79.92
	96.31
	26.36
	<0.0001

	
	
	
	
	
	
	

	Growth Premium ($)
	6.44
	8.82
	10.99
	15.22
	26.37
	<0.0001

	
	
	
	
	
	
	

	Offer Price ($)
	11.63
	12.15
	13.75
	15.83
	11.94
	<0.0001

	
	
	
	
	
	
	

	Shares Offered

(in Millions)
	4.48
	4.26
	4.83
	8.12
	11.70
	<0.0001

	
	
	
	
	
	
	

	Shares Outstanding Before the IPO (in Millions)
	8.58
	13.38
	21.50
	42.54
	20.77
	<0.0001

	MVE

(in Millions $)
	191.66
	331.11
	662.47
	1,481.28
	17.82
	<0.0001

	
	
	
	
	
	
	

	Initial Return (%)
	15.70
	32.81
	56.13
	65.59
	9.72
	<0.0001

	
	
	
	
	
	
	

	DIFF ($/Share)
	-0.44
	0.45
	1.33
	1.73
	9.13
	<0.0001


Table IV. Determinants of First-Day Returns

This table shows the results of the regression:

FDR (or F30DR) = β0 + β1GP/Po + β2Volatility + β3Log(Size) + β4Age + β5Tech + β6Overhang                   + β7DIFF + β8NumIPOt + β9NumIPOt-1 + β10Rm,t + β11Rm,t-1 + β12Bubble + β13Rank + β14VC + ε;

where FDR = (the first day closing price/the offer price) – 1, F30DR = (the mean closing price during the first 30 trading days/the offer price) – 1, GP/Po = the growth premium as a percentage of the offer price, Volatility = the standard deviation of daily returns during the first 30 trading days, Log(Size) = log of offer size (the offer price times the number of shares offered), Age = the company age, Tech = 1 for IPOs in high-technology industries and 0 otherwise, Overhang = the ratio of pre-IPO shares retained in the firm to the number of shares filed in the IPO, DIFF = the difference between the offer price and the midpoint of the filing price range divided by the midpoint of the filing price, NumIPOt = the number of IPOs in the current month, NumIPOt-1 = the number of IPOs in the previous month, Rm,t = the daily average market return in the current month, Rm,t-1 = the daily average market return in the previous month, Bubble = 1 for IPOs in 1999 or 2000 and 0 otherwise, Rank = the underwriters’ reputation rank, and VC = 1 for IPOs backed by a venture capitalist and 0 otherwise.  We drop the first day return when we calculate the standard deviation of daily returns. Numbers in parentheses are t-statistics.

Table IV (continued)

	
	Dependent Variable = FDR
	
	Dependent Variable = F30DR

	Intercept
	0.0895

(1.01)
	-0.0410

(-0.56)
	
	0.0711

(0.69)
	-0.0970

(-1.08)

	
	
	
	
	
	

	GP/Po
	0.4120**

(3.68)
	0.3489**

(3.84)
	
	0.4772**

(3.70)
	0.4097**

(3.65)

	
	
	
	
	
	

	Volatility
	6.1769**

(8.18)
	2.4501**

(3.96)
	
	8.5817**

(9.86)
	5.8031**

(6.63)

	
	
	
	
	
	

	Log(Size)
	0.1608**

(5.91)
	-0.0731*

(-2.45)
	
	0.1532**

(4.88)
	-0.1074*

(-2.90)

	
	
	
	
	
	

	Age
	-0.0047*

(-2.42)
	-0.0026

(-1.71)
	
	-0.0052*

(-2.32)
	-0.0035

(-1.87)

	
	
	
	
	
	

	Tech
	0.2623**

(5.67)
	0.2279**

(5.91)
	
	0.3514**

(6.59)
	0.2810**

(5.89)

	
	
	
	
	
	

	Overhang
	
	0.0980**

(11.99)
	
	
	0.0991**

(9.80)

	
	
	
	
	
	

	DIFF
	
	1.3841**

(20.73)
	
	
	1.2273**

(14.86)

	
	
	
	
	
	

	NumIPOt
	
	-0.0052*

(-3.15)
	
	
	-0.0066**

(-3.23)

	
	
	
	
	
	

	NumIPOt-1
	
	-0.0006

(-0.39)
	
	
	0.0009

(0.52)

	
	
	
	
	
	

	Rm,t
	
	36.64**

(4.52)
	
	
	53.64**

(5.34)

	
	
	
	
	
	

	Rm,t-1
	
	0.1064

(0.01)
	
	
	-21.78

(-1.90)

	
	
	
	
	
	

	Bubble
	
	0.1064**

(6.96)
	
	
	0.3176**

(6.78)

	
	
	
	
	
	

	Rank
	
	0.0279*

(2.25)
	
	
	0.0571**

(3.72)

	
	
	
	
	
	

	VC
	
	0.0815*

(2.22)
	
	
	0.1259**

(2.77)

	
	
	
	
	
	

	Adj-R2
	0.1075
	0.4653
	
	0.1258
	0.3989


*Significant at the 5% level.

**Significant at the 1% level.

Table V. Return Volatility in the IPO and Aftermarket

We divide our sample IPOs into four groups according to growth premium as a percentage of the offer price. Group 1 (4) is IPOs with the lowest (highest) growth premium. The first column shows the standard deviation of the first-day return for the entire study sample and for each group. We also calculate for each IPO the standard deviation of daily stock returns during the first 30 trading days after omitting the first-day return. The second column shows the mean and median values of the standard deviation for the entire study sample and for each group.

	
	Standard Deviation of

First-Day Return for

Sample IPOs
	Mean (Median) Value of Standard Deviation of Daily Stock Returns During First 30 Trading Days

	Group 1
	0.3835
	0.0422 (0.0364)

	
	
	

	Group 2
	0.5089
	0.0633 (0.0564)

	
	
	

	Group 3
	0.8164
	0.0708 (0.0672)

	
	
	

	Group 4
	1.0085
	0.0642 (0.0589)

	
	
	

	Whole Sample
	0.7487
	0.0601 (0.0521)


Table VI. Estimates of θ

Estimation of IPO investors’ discount factors (θ and θ30) that convert the uncertain value of growth opportunities (
[image: image6.wmf]G

~

) into its certainty equivalent value using the formulas:

θ = FDR/[(GP/Po) + FDR] and θ30 = F30DR/[(GP/Po) + F30DR];

where GP/Po is the growth premium as a percentage of the offer price, FDR = (the first day closing price/the offer price) – 1, and F30DR = (the mean closing price during the first 30 trading days/the offer price) – 1.  Because the discount factor cannot be negative, we assume that θ and θ30 are zero if FDR/[(GP/Po) + FDR] < 0 or F30DR/[(GP/Po) + F30DR] < 0.

	
	
	
	
	Percentile

	Period
	Variable
	Mean
	Median
	5%
	25%
	75%
	95%

	1996
	θ
	0.1565
	0.1329
	0
	0.0141
	0.2442
	0.4563

	
	θ30
	0.1648
	0.1159
	0
	0
	0.2856
	0.4889

	
	
	
	
	
	
	
	

	1997
	θ
	0.1440
	0.1065
	0
	0.0103
	0.2407
	0.4105

	
	θ30
	0.1486
	0.1034
	0
	0
	0.2703
	0.4424

	
	
	
	
	
	
	
	

	1998
	θ
	0.1751
	0.1148
	0
	0.0071
	0.2611
	0.5937

	
	θ30
	0.1893
	0.1335
	0
	0
	0.2995
	0.6127

	
	
	
	
	
	
	
	

	1999
	θ
	0.3393
	0.3332
	0
	0.0413
	0.5769
	0.7561

	
	θ30
	0.3777
	0.4135
	0
	0.0429
	0.6515
	0.7939

	
	
	
	
	
	
	
	

	2000
	θ
	0.3181
	0.2966
	0
	0.0421
	0.5382
	0.7318

	
	θ30
	0.3248
	0.3177
	0
	0.0151
	0.5444
	0.7553

	
	
	
	
	
	
	
	

	2001
	θ
	0.1744
	0.1452
	0
	0.0505
	0.2809
	0.4735

	
	θ30
	0.1716
	0.1556
	0
	0
	0.2831
	0.4940

	
	
	
	
	
	
	
	

	Whole
	θ
	0.2408
	0.1823
	0
	0.0197
	0.3940
	0.7124

	Period
	θ30
	0.2568
	0.1981
	0
	0
	0.4371
	0.7442


Table VII. Determinants of θ and θ30
Results of the regression:

θ or θ30 = β0 + β1Volatility + β2Log(Size) + β3Age + β4Tech + β5Rank +β6VC + β7Bubble + ε;

where θ is the discount factor calculated from the first day closing price, θ30 is the discount factor calculated from the mean closing price during the first 30 trading days, Volatility = the standard deviation of daily returns during the first 30 trading days, Log(Size) = log of offer size (the offer price times the number of shares offered), Age = the company age, Tech = 1 for IPOs in high-technology industries and 0 otherwise, Rank = the underwriters’ reputation rank, VC = 1 for IPOs backed by a venture capitalist and 0 otherwise, and Bubble = 1 for IPOs in 1999 or 2000 and 0 otherwise.  We drop the first-day return when we calculate the standard deviation of daily returns. Because θ or θ30 are truncated at zero, we estimate the above model using Tobit regression. Numbers in parentheses are t-statistics.

	
	Dependent Variable  = θ
	
	Dependent Variable  = θ30

	Intercept
	-2.3166**

(-6.75)
	-1.6898**

(-4.82)
	
	-0.6325**

(-3.26)
	-0.2969

(-1.41)

	
	
	
	
	
	

	Volatility
	4.6929**

(11.33)
	3.9155**

(9.21)
	
	4.1663**

(16.78)
	3.7359**

(14.00)

	
	
	
	
	
	

	Log(Size)
	0.0991**

(4.94)
	0.0612**

(2.91)
	
	0.0255*

(2.08)
	0.0051

(0.39)

	
	
	
	
	
	

	Age
	-0.0055**

(-3.15)
	-0.0059**

(-3.37)
	
	-0.0013

(-1.48)
	-0.0015

(-1.63)

	
	
	
	
	
	

	Tech
	0.0976**

(3.48)
	0.0813**

(2.94)
	
	0.0360*

(2.10)
	0.0290

(1.69)

	
	
	
	
	
	

	Rank
	0.0324**

(2.79)
	0.0345**

(3.01)
	
	0.0229**

(3.44)
	0.0243**

(3.65)

	
	
	
	
	
	

	VC
	0.1368**

(4.51)
	0.1096**

(3.66)
	
	0.0769**

(4.37)
	0.0662**

(3.73)

	
	
	
	
	
	

	Bubble
	
	0.1793**

(4.69)
	
	
	0.0874**

(3.94)

	
	
	
	
	
	

	SIGMA Statistic
	0.2913**

(22.63)
	0.2890**

(22.83)
	
	0.2093**

(31.67)
	0.2086**

(31.69)


*Significant at the 5% level.

**Significant at the 1% level.

Table VIII. Growth Premium and Long-Run Performance

This table shows the long-run performance of IPOs in our study sample. We divide sample IPOs into four groups according to growth premium as a percentage of the offer price. Group 1 (4) includes IPOs with the lowest (highest) growth premium. For each group, we report the average raw and excess returns for one-, two-, and three-year periods, respectively. Panel A reports the results when we exclude the first-day return. Hence, the raw return for stock i is defined as: Ri =
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, where Ri,t is the return of stock i on day t [i.e., Ri,t = (Pi,t – Pi,t-1)/Pi,t-1, where Pt is the closing price of day t] and M is either the number trading days for each period (252, 504, or 756) or the number of days before delisting, whichever is fewer. The excess return for stock i is defined as: Rei =
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, where RM,t is the market return on day t obtained from the CRSP. Panel B reports the returns including the initial return (i.e., t starts from 1). We use Jonckheere-Terpstra (JT) non-parametric test to analyze the increase/decline trend across groups.

	Panel A: Excluding Initial Return

	Return
	Group 1

N = 387
	Group 2

N = 387
	Group 3

N = 387
	Group 4

N = 387
	JT

Z-stat
	p-value

	1-Year Return
	-7.59%
	-11.44%
	-5.53%
	-5.35%
	-1.38%
	0.0836

	1-Year Excess Return
	-23.8
	-22.24
	-13.36
	-12.82
	1.38
	0.0837

	
	
	
	
	
	
	

	2-Year Return
	-12.01
	-19.48
	-32.32
	-24.99
	-4.48
	0.0001

	2-Year Excess Return
	-40.24
	-33.83
	-38.84
	-30.75
	3.80
	0.0001

	
	
	
	
	
	
	

	3-Year Return
	-12.15
	-31.57
	-36.42
	-21.38
	-5.14
	0.0001

	3-Year Excess Return
	-45.79
	-47.28
	-41.23
	-25.53
	3.99
	0.0001

	Panel B: Including Initial Return

	1-Year Return
	2.97
	11.15
	30.65
	39.38
	1.88
	0.0298

	1-Year Excess Return
	-13.34
	0.35
	22.83
	31.91
	4.23
	0.0001

	
	
	
	
	
	
	

	2-Year Return
	-2.19
	-2.14
	-12.29
	2.30
	-2.36
	0.0091

	2-Year Excess Return
	-30.42
	-16.50
	-18.81
	-3.46
	4.86
	0.0001

	
	
	
	
	
	
	

	3-Year Return
	-2.45
	-18.36
	-20.69
	5.32
	-3.28
	0.0005

	3-Year Excess Return
	-36.09
	-34.07
	-25.51
	1.16
	4.75
	0.0001


















































� Chung and Charoenwong (1991), Skinner (1993), and Jacquier, Titman, and Yalςm (2001) show that firms with greater growth opportunities have higher equity betas. Myers (1977) and Myers and Majluf (1984) show that discretionary growth options could affect managerial behavior and firm value.


�  Drake and Vetsuypens (1993) provide evidence against this argument.


� Daniel (2002) provides a detailed illustration of the negotiation process in the initial offering of Microsoft. Burch, Christie, and Nanda (2004) suggest managers are more concerned with the wealth of insiders (including themselves) than with new investors, and are more likely to issue an overvalued stock by a firm commitment over a rights offering.


� See Benveniste and Spindt (1989) for a formal treatment of this approach. They analyze a mechanism that encourages truthful revelation of investors’ valuations.


� See Miller and Modigliani (1961) for this decomposition of firm value.


� How much additional information is brought by investors to the aftermarket that the underwriter, issuing company, and IPO investors do not have is an interesting but difficult empirical question. This is especially true if the underwriter and issuer do not fully reflect their information in the offer price. See Barry and Jennings (1993) and Aggarwal and Conroy (2000) for excellent analyses of the price-discovery process in IPOs.


� IPO investors are subject to a penalty that prevents them from selling (flipping) stocks within a certain period (normally 30 days), while investors in the aftermarket are not (see Aggarwal, 2000). This could be another reason IPO investors bear greater risks than investors in the aftermarket.


� Aggarwal (2003) shows that average trading volume is about 82% of the shares offered during the first few trading days.


� NNS does not include the shares sold by firm insiders.


� The money left on the table for our study sample of IPOs is higher than Loughran and Ritter (2002) report because we are dealing with different test periods. Our test period covers the Internet bubble period of 1998–2000, when there was substantially more money left on the table than in other years. Our results are consistent with those of Ljungqvist and Wilhelm (2003).


� The commonly used non-parametric tests for several independent random samples include Spearman’s Rho (ρ), Kendall’s Tau (τ), and Jonckheere-Terpstra (JT) tests. The essence of these tests is that they are based on the order (ranks) of the observations and the distribution of the measure does not depend on the distribution of test variables if the test variables are independent and continuous. The results based on ranks are more reliable if observations have outliers. Compared with Spearman’s ρ, Kendall’s τ has two advantages. First, Kendall’s τ distribution approaches the normal distribution rapidly so that the normal approximation is better for Kendall’s τ than it is for Spearman’s ρ, when the null hypothesis of independence between the two test variables is true. The second advantage of Kendall’s τ is its direct and simple interpretation in terms of probabilities of observing concordant and discordant pairs. The JT test is equivalent to Kendall’s τ, except a minor difference in computation procedure. Kendall’s τ test uses both concordant and discordant pairs of observations, while the JT test uses only concordant pairs of observations. Thus, the JT test is simpler and easier than Kendall’s.  For more detailed discussions, see Conover (1999, pp. 312-328).


� We omit the first-day return when we calculate the standard deviation.


� A survey by Bloomfield and Mchaely (2004) also shows that professional investors expect larger firms to be less risky than smaller firms.


� As in Ljungqvist and Wilhelm (2003), Chemmanur and Yan (2003), and Loughran and Ritter (2004), high-technology industries are those with SIC codes: 3571, 3572, 3575, 3577, 3578, 3661, 3663, 3669, 3674, 3812, 3823, 3825, 3826, 3827, 3829, 4899, 7370, 7371, 7372, 7374, 7375, 7378, and 7379.


� We observe the same pattern in our data (see Table I).


� See Carter, Dark, and Singh (1998) for a detailed explanation of the underwriter reputation rank. We obtain the underwriter reputation rank from Jay Ritter’s webpage and Richard Carter. 


� We find that the relation between FDR and growth premium is much stronger when we use the dollar growth premium (GP) instead of GP/Po. But we report the results of the regression model using GP/Po because this model specification is more consistent with our theoretical prediction [i.e., Equation (5)]


� Control variables are orthogonalized to GP/Po to remove the effects of correlated explanatory variables.  Specifically, each control variable is regressed on GP/Po and an intercept to obtain residuals that are orthogonal to GP/Po. These residuals include all information in the control variables that cannot be explained by a linear function of GP/Po. The residuals are then used in the regression model in place of the original control variables. See Harris (1994, pp. 158-159) for this method.  


� This result is also consistent with the prediction of Beatty and Ritter (1986) that IPOs will be more underpriced when there is greater ex ante uncertainty about the value of an issue. Ritter (1987) uses aftermarket stock price volatility as a proxy for ex ante uncertainty and finds evidence supporting  Beatty and Ritter (1986).


� Titman and Trueman (1986) and Carter and Manaster (1990) show that issuers hire prestigious underwriters to reduce underpricing.


� Megginson and Weiss (1991) and Schultz (1993) find that VC-backed issues are significantly less underpriced, which is consistent with the certification hypothesis.


� The correlation coefficient between MPc and the first day closing price (Pc) is 0.8656.


� Our interpretation would be subject to criticism if only systematic risk is priced in both the IPO and aftermarket. Unlike the investors on seasoned equities, who can reduce or eliminate idiosyncratic risk by forming a diversified portfolio, however, IPO investors have a rather limited ability to diversify the idiosyncratic risk of IPOs, because of the IPO allocation process (see Benveniste and Spindt, 1989; Aggarwal, Prabhala, and Puri, 2002; Aggarwal, 2003). Consequently, the standard deviation of returns (i.e., total risk) may be a relevant risk measure for IPO investors.


� The mean value (0.2408) of θ for the whole study period is very close to the estimate of θ from regression model (10). To see this point, note that β1 in regression model (10) corresponds to θ/(1 – θ) in Equation (5). Hence from β1 = θ/(1 – θ), we obtain θ = β1/(1 + β1).  Because the estimate of β1 is 0.35 in the full model for the first-day return (see Table IV), we have θ = 0.35/(1 + 0.35) = 0.2593.


� Long-run underperformance also prevails in international IPOs (see Aggarwal, Leal, and Hernandez, 1993; Levis, 1993).
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