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This paper presents evidence using Japanese data that shows that the principalagent problem between underwriter and issuing firms is the cause of the underpricing of initial public offerings. We find that the initial return is lower when the venture capital is a subsidiary of the lead underwriter and directly invested into the issuing firm rather than via a limited partnership fund. We also find that the initial return is larger when one of the top three security firms is the underwriter. This means that underpricing is more serious when the bargaining power of the underwriter is large. Together, these findings support the hypothesis that an equity investment in issuing firms by the underwriter improves the alignment between the underwriter and the issuing firm, and thus helps to increase the offer price. The principal-agent problem between the underwriter and issuers is one of the reasons for the underpricing.

Introduction

Initial public offerings (IPOs) are usually associated with underpricing. This "money left on the table" often represents a sizeable amount. For example, the IPO of Jimos Co. in March 2004 left three million euros on the table and the share price had appreciated by 35% by the end of the first trading day. Similarly, the share price of MP Technologies appreciated by 100% relative to the first day's closing price. This meant that MP Technologies left almost the same amount on the table (some nine million euros) as the IPO itself raised. The underpricing puzzle has therefore drawn much attention, and various theories have attempted to explain its presence. 1In this paper, we focus on the principal-agent problem between underwriters and issuing firms in terms of the setting of offer prices in the IPO process. As [START_REF] Baron | A model of the demand for investment banking advising and distribution services for new issues[END_REF] and [START_REF] Baron | The investment banking contract for new issues under asymmetric information: delegation and the incentive problem[END_REF] model, underwriters have an informational advantage over issuing firms in setting prices, and gain at the expense of issuing firms by deliberately allocating underpriced IPOs to favored customers in the hope of winning their future underwriting business. This is a different approach compared with models where it is assumed that price fixing is in the hands of the issuing firm.

The negative effect of the underwriter's advantage can be mitigated by an alignment of interests. Based on the assumption that the underwriter's prior equity investment in issuers can align the interests of underwriters with issuing firms, [START_REF] Ljungqvist | IPO pricing in the dot-com bubble[END_REF] show that the first-day underpricing returns are lower when the investment bank's equity holdings in issuers are larger using US IPO data. [START_REF] Li | Venture capital investments by IPO underwriters: certification, alignment of interest or moral hazard?[END_REF] find that initial returns decrease with the size of the investment bank's pre-IPO equity holdings, and that this effect is much larger for lead underwriters than for other syndicate members. These results indicate that equity investments in issuing firms improve the alignment of underwriter and issuer interests, and thus cause underwriters to set higher offer prices. This paper contributes to the literature by analyzing the underpricing problem, focusing on the relationship between underwriter and venture capital using Japanese data. A remarkable feature of the Japanese underwriting industry is that it is highly concentrated. According to the Thomson SDC league tables, the top three underwriters accounted for about 70% of all IPOs in Japan from 1998 to 2004 (both in number and value). About 18 smaller security firms compete for the remaining IPOs. The top three rankings have been stable during the sample period. Thus, Japan has an oligopolistic underwriting market dominated by three major actors.

Moreover, even if the auction method is allowed, all IPOs in Japan use the full-commitment book-building method following its introduction in 1997. As [START_REF] Loughran | Why has IPO underpricing changed over time[END_REF] point out, this system yields stronger bargaining power that can be used to reward underwriters' customers through the allocation of hot issues. Japan indeed provides an interesting ground to test the principal-agent problem where the underwriter has strong bargaining power because of the IPO method under oligopolistic market structure.

The venture capital (VC) industry in Japan is also highly concentrated. According to the Nikkei Survey 2003, the top four VC firms manage half of the capital under investment, and back one-third of all VC-backed IPOs. What is important for this paper is that the two largest VCs are the respective subsidiaries of two of the largest securities companies. Furthermore, a VC in Japan could choose between direct investment in the firm and investment through a limited partnership fund. While the VC is usually an intermediary using the money of other investors, until recently, part of VC investments in Japan have come from internal funds. This unique feature of the Japanese IPO market gives us the opportunity to investigate more clearly the principal-agent problem between underwriters and the issuing firms as an explanatory factor of the underpricing problem in ideal conditions.

We first find that initial returns are larger when one of the top three security firms is the underwriter. This means the IPO underpricing problem is far more serious when the IPO is lead by an underwriter with strong bargaining power. We also find that the initial return is lower when the VC subsidiary of one of the three largest underwriters backs the IPO and directly invests into the issuing firm using their own money rather than via a limited partnership fund. These findings provide strong support for the hypothesis that equity investment in issuing firms by the underwriter improves the alignment between the underwriter and issuing firms, and thus helps to increase the IPO's offer price. Thus, the principal-agent problem between the underwriter and issuers is one of the main reasons for IPO underpricing.

In Section 2, we show the institutional characteristics of the Japanese IPO market. Section 3 presents the data and the methodology used in the analysis. In Section 4, we provide empirical results. Section 5 provides concluding comments.

The Japanese IPO market and VC industry

The Japanese IPO market has two main features: the concentrated market for underwriters and the close connection between the underwriting industry and the VC industry. As we showed in Section 1, the Japanese underwriting industry is highly concentrated, with about 70% of all deals lead by the top three underwriters, and this gives underwriters stronger bargaining power over the whole IPO process. This setting allows a contribution to the rich undepricing literature from a different perspective.

To understand the role of venture capital in reducing the principal-agent problem, we need to review the history of IPOs in Japan. 2 The VC industry in Japan has been associated with the underwriting sector. The first VC firms created in 1970 were subsidiaries of security firms. Among the top five venture capital firms, three are security firms' subsidiaries. Although the market shares of these affiliated VC firms have decreased since the 1980s, they remain significant players.

Focusing on the VC affiliation to the underwriter, [START_REF] Hamao | Institutional affiliation and the role of venture capital: evidence from initial public offerings in Japan[END_REF] investigate Japanese IPO underpricing. They do not find any signaling effect from the domestic VCs, and find that the underpricing is more severe when the VC is a subsidiary of the lead underwriter. They present this as evidence of the conflict of interests between the underwriter and investors.

Our paper differs from their study in that we consider the fact that a VC in Japan can choose between direct investment in the firm and investment through a limited partnership fund. While the VC is usually an intermediary using the money of other investors, until recently, part of the VC investments in Japan came from internal funds. 3 This should reinforce the alignment between underwriter and issuing firms if the affiliated VC directly invests the money of the parent company. Furthermore, our sample covers a period where the book-building method was introduced in the IPO market. Under the book-building method, conflicts of interest might be more severe because the offering price of the IPO is affected more by the relative bargaining power balance between underwriters and investors. When book building was introduced in 1997, all issuing shifted to this method, giving a major role to the underwriter. It has been shown that despite the benefits in terms of information production [START_REF] Kutsuna | Why does book building drive out auction methods of IPO issuance? Evidence from Japan[END_REF]), book building results in greater underpricing (Kaneko,Pettway (1991)).

Data and methodology

The sample

We build a unique set of data concerning IPOs in Japan from January 1999 to April 2004. Data are collected from various sources. Details on the IPOs are from Thomson SDC and the website www.tokyoipo.com. We collect information on the ownership structure of each IPO firm from IPO prospectuses. We exclude financial services firms and dual-listed firms. We use data from 1999 to construct lagged variables. This leaves 474 IPOs on the Japan Association of Securities Dealers Automated Quotation (JASDAQ), Mothers and Hercules (formerly NASDAQ Japan). 4We do not retain any firms listed on the Tokyo Stock Exchange First or Second Sections in our sample, as IPOs in these markets concern mature firms or privatizations. We also exclude IPOs on the provincial stock exchanges (Fukuoka, Osaka, and Nagoya). JASDAQ, as the oldest market, attracts 72% of the IPOs that took place during this period. The age of IPO firms is very different across the markets. While JASDAQ attracts older firms (24.6 years of age on average), Mothers and Hercules attract younger firms (9.3 and 12.5 years, respectively). The range of ages of the issuing firms is very large: from 10 months to 93 years, with a mean of about 20 years. In terms of industry distribution, JASDAQ is more diverse and the two newer markets are highly oriented toward the IT industry.

Analysis of the underpricing

Our main purpose is to test whether, in a situation of conflict of interest between the issuer and the underwriter, an investment through the VC subsidiary aligns interests. More precisely we examine whether the underpricing is reduced when the VC backing the IPO is affiliated with the underwriter of the IPO. Therefore the dependent variable is the underpricing, defined as a positive return at the end of the first trading day. This is computed using the first-day closing price divided by the offer price (the price that the initial investor paid).

We state our set of hypotheses as follows.

• H1: If the certification effect matters, a large underwriter is associated with lower underpricing.

• H2a: If the underwriter has bargaining power, it increases the underpricing.

• H2b: If the VC has bargaining power, it decreases the underpricing.

• H3: When the VC backing the IPO is affiliated with the underwriter of the IPO, the underpricing is reduced.

Table 1 shows the descriptive statistics in our sample. The definition of variables is explained in the appendix. For the whole sample, the mean first-day underpricing (UD1) is 38%, with a minimum of -64% and a maximum of 246%. 5 The standard deviation is 61%. Splitting the whole sample into two subsamples based on firm age, the degree of underpricing is higher for young firms. 6 It is well known that venture capital backing plays a significant role in the underpricing. For example, [START_REF] Megginson | Venture capital certification in initial public offering[END_REF] find that the first-day returns of VC-backed IPOs are significantly lower than those of non-VC-backed IPOs. Following previous studies, we estimate the first-day return differences between VC-invested and non-VC-invested IPOs. It should be noted here that the receipt and provision of venture funding represents the outcome of endogenous choices by firms and venture capital. This has been documented by [START_REF] Lee | Grandstanding, certification and the underpricing of venture capital backed IPOs[END_REF] and [START_REF] Chemmanur | The Going-public decision and the product market[END_REF] for the US case. Then we estimate the selection-bias-adjusted first-day return differences between VC-invested and non-VC-invested IPOs using stratification matching and the Gaussian kernel. 7The treated sample includes all IPO firms that received positive investment from a VC, and the control group consists of IPO firms without any VC investment.

The choice of instrumental variable is critical for removing the selection bias.

As instrumental variables, [START_REF] Lee | Grandstanding, certification and the underpricing of venture capital backed IPOs[END_REF] use industry code dummies, calendar year dummies, headquarter dummies, underwriter ranks, log of net proceeds, book value per share scaled by offering price, revenue per share scaled by offering price, total assets per share scaled by offering price, and earnings per share dummy variable. Among these variables, however, underwriter ranks, logarithm of net proceeds, and offering price are all known at the time of the IPOs. Following [START_REF] Lee | Grandstanding, certification and the underpricing of venture capital backed IPOs[END_REF], we show the industry distribution of VCbacked IPOs in panel A of Table 2, and we find a significant variation among industries. Panel B shows the distribution of VC-backed IPOs for each year. On average, almost 57% of all IPOs are VC-backed, and we find an increase in VC backing in 2003. In this year, VC-backed IPOs represent over 65% of all IPOs. Given this industry concentration and time-series variation in VC-backed IPOs, we use an industry code dummy and calendar year dummy as instruments. The performance before the IPO and firm age for VC-backed and non-VC-backed IPOs are shown in panel C and panel D of Table 2. In particular, we find VC-backed IPOs occur in younger firms with higher profitability before the IPO. Therefore we also use the log of firm age and net earnings per share three years before the IPO as instruments.

The results are shown in Table 3. We find no significant underpricing differences between VC-invested and non-VC-invested firms in our sample. Using the stratification-matching method, the average difference in underpricing between VCinvested and non-VC-invested firms is 8.6%, where the bootstrapped standard error of this estimate is 5.8% and the 95% confidence interval is between -3.0% and 20.2%. The average estimate using the Gaussian kernel is 5.6%, where the bootstrapped standard error is 6.6% and the 95% confidence interval is between -7.6% and 18.8%. Because the year of IPO might be less related with the reception of VC investment, we conducted the same analysis using only the industry code, log of firm age, and net earnings per share three years before the IPO as instruments.

We again find no significant underpricing differences between VC-invested and non-VC-invested firms. Using the stratification-matching method, the average difference in underpricing between VC-invested and non-VC-invested firms is 7.9%, where the bootstrapped standard error of this estimate is 6.4% and the 95% confidence interval is between -5.0% and 20.8%. The average estimate using the Gaussian kernel is 4.6%, where the bootstrapped standard error is 6.6% and the 95% confidence interval is between -8.7% and 17.8%.

Empirical results and interpretation

Bargaining power of underwriters and underpricing

In this section, we examine the relationship between underpricing and characteristics of IPO firms. The definition of variables used in the following analysis is explained in the appendix. 8Because the issuing firm, expecting underpricing to be high, may decide to sell fewer shares in the IPO, we employ a two-stage least squares (2SLS) regression that treats IPO size as endogenous. Following [START_REF] Ljungqvist | IPO pricing in the dot-com bubble[END_REF], we use the average initial return of previous IPOs (up to two quarters before) as an instrument. For example, if the IPO of the sample firm is in the first quarter of 2000, we use the mean underpricing in the third quarter of 1999 as an instrument. This variable is a proxy for the level of expected underpricing when the issuing firm decides on secondary sales.9 All regressions include year dummies, and are adjusted for clustering effects by quarter.

In Table 4, we show the regression results using the whole sample. The coefficient of BIGUDW, the indicator variable that is equal to one if the IPO is underwritten by one of the top three security firms, and zero otherwise, is positive and significant at the 5% level in all regressions. The initial return increases with the size of the underwriter's market share in the IPO market. This is consistent with the result of Kaneko,Pettway (1991), and shows stronger bargaining power in favor of the underwriter if underwriters have larger market shares.

Because of the wide range of firm ages, we split the sample into two subsamples that we assume have different characteristics. We use the median of the age to divide the whole sample into a "young firms" sample (below the median) and "old firms" sample (above the median). Young firms are supposed to be more opaque and have less bargaining power against the underwriter. Tables 5 and6 show that the previous result is mainly driven by the "young" firms. Because younger firms are associated with greater uncertainty, an underwriter with significant bargaining power sets a lower offer price compared with older firms. This result is consistent with hypothesis 2a.

As for the effect of VCs on underpricing, the coefficient of the ownership of the venture capital in the issuing firms, VCSHARE, and DVC is not significant in any cases. We find no evidence of any signaling effect from the VC side in line with the [START_REF] Hamao | Institutional affiliation and the role of venture capital: evidence from initial public offerings in Japan[END_REF] results.

When we use TOPVC as a VC variable in (3) of Table 4 (also Tables 5 and6) for examining the effect of a highly concentrated VC market structure in Japan on underpricing, the coefficient of TOPVC is also insignificant. In this regression, we include the dummy variable, SMALLVC, which is equal to one if VC is not among the four largest VC operations in Japan. The coefficient of SMALLVC is insignificant. Although we use various specifications such as top three, top four and top five VCs, none of them provide any evidence of a significant effect from VCs on underpricing. This is consistent with the result shown in Table 3, in which we find no significant difference in the underpricing between VC-backed and non-VCbacked firms.

As for pre-IPO CEO ownership, we find a positive relationship between CEO ownership and underpricing in Table 4. The coefficient of CEOSHARE is signifi-cant at the 10% level. Although it is hard to make a clear conclusion at this point because we find no significant result in Tables 5 and6, the result in Table 4 in terms of the CEO shareholdings might support the spinning hypothesis by [START_REF] Loughran | Why has IPO underpricing changed over time[END_REF].

The remaining control variables display their expected signs. The larger IPOs reduce underpricing, but this mainly occurs in the "old firms" sample, and partial adjustment explains a large part of the underpricing.

Pre-IPO investment and underpricing

To investigate whether the pre-IPO investment by underwriters through their VC subsidiary mitigates the principal-agent problem (hypothesis 3), we use the following two proxies: VCSEC and OWNSEC. VCSEC takes a value of one if the lead VC is a subsidiary of the underwriter and zero otherwise. The second proxy, OWNSEC, takes a value of one if the lead VC is a subsidiary of the underwriter and has invested its own money instead of using the fund.10 These two proxies represent two non-mutually exclusive investment choices. One is to invest using the money from the fund the VC is managing as an intermediary (with several investors contributing to the fund). This is expressed by VCSEC. The other is to use internal money coming from the parent company (the underwriter). We capture the latter with the OWNSEC variable. In both cases, the first condition is that the VC backing the IPO is related to the underwriter.

We find that the coefficient of VCSEC is insignificant in the result for (4) of Table 4. It should be noticed that the coefficient of BIGUDW is still positive and significant even when we introduce VCSEC. When we include OWNSEC in regressions ( 5), ( 6) and ( 7), the coefficient of OWNSEC is negative and significant in all cases. 11 Only when the VC invests directly in the issuing firm before the IPO does the parent underwriter set a higher offer price for the IPO. This result clearly supports the hypothesis that the principal-agent problem between the issuing firm and underwriter is one of the causes of IPO underpricing.

Splitting the whole sample into two subsamples based on firm age in Tables 5 and6, the regression results remain almost unchanged. We find a positive sign for BIGUDW and a negative sign for OWNSEC in almost every specification. Only when we include OWNSEC and VCSEC simultaneously do we find in Table 5 that the coefficient of BIGUDW is significantly positive and that of OWNSEC is insignificant for young firms. On the other hand, as shown in Table 6, with old firms the coefficient of OWNSEC is still significantly negative, while the coefficient of BIGUDW is insignificant in regression (7). Young firms are supposed to be associated with greater uncertainty compared with older firms, and this might cause larger underpricing by the underwriter. These results give support to our hypothesis 3 that the underwriter needs to have invested in the firm through the VC subsidiary to mitigate the agency problem against the issuing firm. However, this effect is significant only if the VC has used internal money coming from the parent company.

Endogeneity of receiving venture capital financing

As we discussed in Section 3, receiving venture capital financing is endogenous and the regression results in Tables 4, 5 and 6 might be affected by this problem.

Using the propensity score method as in Section 3, we estimate the selection-biasadjusted first-day return differences. The treated sample here is one of the firms with direct investment from the VC that is a subsidiary of the lead underwriter of the IPO. The control sample is the one without that investment conditional on receiving VC investment. Thus the treatment indicator variable is OWNSEC, which is the indicator variable.

While receiving venture capital financing happens before IPOs, most of the data we have relates to IPOs, therefore finding suitable instruments is difficult. Here, we use the same variables as the ones used in Section 3 where we compared the underpricing between VC-backed and non-VC-backed: industry code dummy, calendar year dummy, log of firm age and net earnings per share three years before the IPO.

As we discussed in Section 3, we find industry concentration and time-series variation in the IPOs backed by VCs, and also find that these IPOs take place in younger firms with higher profitability.

Table 7 shows the results. When we use the industry code dummy, calendar year dummy, log of firm age, and net earnings per share three years before the IPO as instrumental variables, we find in the result for (1) that the selection-biasadjusted first-day return difference is significant between the treatment sample and control sample. Using the stratification-matching method, the average difference in first-day returns is -18.4%, where the bootstrapped standard error of this estimate is 7.9%. The average estimate using Gaussian kernels is -19.9%, where the bootstrapped standard error is 6.8%. When we drop the time dummies in the result for (2), the average difference in first-day returns using the stratification-matching method is -27.9%, where the bootstrapped standard error of this estimate is 8.1%.

The average estimate using Gaussian kernels is -23.5%, where the bootstrapped standard error is 8.2%. In all cases, IPO underpricing is significantly lower if the VC is a subsidiary of the lead underwriter and invests its own money along with the VC fund's money in the issuing firm.

Following [START_REF] Lee | Grandstanding, certification and the underpricing of venture capital backed IPOs[END_REF], we compare the average return difference to the average underpricing for all IPOs. Using the results for (1) in Table 7, the firstday return differential of about 18.4% represents 47% of the average underpricing because average underpricing is about 38.0%. Overall, these results support the hypothesis that the principal-agent problem between the underwriter and the issuing firm is a significant factor in explaining underpricing. Direct investment mitigates the conflict of interest between issuing firms and the oligopolistic underwriters.

As an alternative method to the propensity-score method, we also employ Heckman's two-step procedure that treats VC investment as endogenous. The first stage is a probit regression that predicts the receipt of venture financing, and in the second stage an OLS regression uses the estimates from the first stage to provide consistent estimates of the parameters. Given the discussion in Section 3, we again use an industry code dummy, calendar year dummy, log of firm age, and net earnings per share three years before the IPO as the independent variables for the first-step probit regression. In the second-stage regression, the dependent and independent variables are almost the same as the regression in Table 4.

Table 8 shows results for the first-stage regression, and Table 9 shows the secondstage regression. In the regression results (1) and (2) in Table 8, the dependent vari-able for the first-stage regression is the dummy variable equal to one if the IPO firm receives positive venture financing. In the regression results (1), we use an industry code dummy, calendar year dummy, log of firm age, and net earnings per share three years before the IPO as the independent variables for the first-step probit regression, while we drop the calendar year dummy from the regression in (2). In the first-stage regression in both cases, the coefficient of firm age is significantly negative, and this shows that the younger firms are more likely to accept investment from a VC.

The results of the second-stage regression in (1) and (2) in Table 9 show little change in the OWNSEC coefficient. The coefficient of OWNSEC is negative and significant in both cases. When the VC is a subsidiary of the lead underwriters and directly invests its own money along with the VC fund money in the issuing firm before the IPO, the parent underwriter sets a higher offer price for the IPO. For example, in the regression results of (1), the OWNSEC dummy has a coefficient of -0.33 with a t-statistic of -2.65.

For the regression results in (1), (2) of Table 8 and9, we treat the firm as VCinvested when the IPO firm has positive investment from the VC. In this case, even a firm with a very small investment from the VC is treated as a VC-invested firm.

Next, we use the dummy variable, DVC5, which is equal to one if more than 5% of the firm is owned by the VC, and zero otherwise. We use this variable as the dependent variable for the first-stage regression in regressions (3) and (4). In the first-stage regression of this specification shown in Table 8, the coefficient of firm age is again significantly negative. The coefficient of OWNSEC in the second-stage regression is also significantly negative, which is consistent with other results in the previous discussions.

Concluding remarks

There are several explanations of the underpricing puzzle. The Japanese milieu provides a good context for the study of the principal-agent hypothesis for the underpricing problem. First, our sample period covers a time when a VC could choose to invest either through a partnership fund, or invest directly as a direct shareholder. This gives us an opportunity to explore the effect of direct investment in the issuing firm. Second, there is a strong tie between venture capital investing in potential issuing firms and underwriters. All of the top three underwriters have VC subsidiaries, which play a dominant role in the Japanese VC market. This allows us to test whether an underwriter's prior direct equity investment in issuers can align the interests of underwriters with issuing firms, and reduce the principal-agent problem faced by the issuing firm with weak or no bargaining power over the offering price with the underwriter.

Consistent with [START_REF] Hamao | Institutional affiliation and the role of venture capital: evidence from initial public offerings in Japan[END_REF], we find no evidence of an impact of the VC on the initial first-day return. On the other hand, we find that even after taking into account the uncertainty of the issuing firm, we still find a positive relation between the bargaining power of the underwriter and the underpricing. This illustrates the principal-agent problem faced by the firm when dealing with a large underwriter with strong bargaining power. We also find that underpricing is lower if the affiliated VC invests internal money coming from the underwriter. This result holds even if we consider the possibility that the investment decision is not random.

Together, these findings support the hypothesis that an equity investment in issuing firms by the underwriter improves the alignment between the underwriter and the issuing firm, and thus helps to increase the offer price. Accordingly, the principalagent problem between the underwriter and issuers is one of the main reasons for IPO underpricing.

6 Appendix: Definition of variables UD1 is the mean first-day underpricing.

BIGUDW is a dummy variable that takes a value of one if the IPO is underwritten by one of the top three security firms, and zero otherwise.

DVC is a dummy variable that takes a value of one if there is at least one VC in the top 10 shareholders. If the VC is able to certify the IPO, the coefficient should be negative.

DVC5 is a dummy variable that takes a value of one if the firm is invested by the VC more than 5% of its shareholding, and otherwise zero. If the VC is able to certify the IPO, the coefficient should be negative.

TOPVC is a dummy variable that takes a value of one if the VC is among the four largest VC operations in Japan. TOPVC captures the potential bargaining power of the top VC against underwriters.

SMALLVC is a dummy that takes a value of one if there is a venture capital firm among the shareholders that does not belong to the TOPVC as defined above.

VCSHARE represents the ownership of the venture capital in the issuing firms.

We sum all VC shareholdings in each IPO, and this variable measures the VC stake in the issuing firm. While this ranges from 0.01% to 50%, the distribution is skewed and half of the observations fall below an ownership level of 10%.

If signaling theory is valid and VC shareholdings can be considered as a signal, VCSHARE should have a negative sign. The more the VC is involved in the firm, the lower the level of underpricing should be. VCSHARE could also describe the incentive of the venture capitalists to bargain with the underwriter and obtain a fair price.

VCSEC is a dummy variable that takes a value of one if the VC is a subsidiary of one of the top three underwriters.

OWNSEC is a variable that takes a value of one if the VC invests its own money along with the VC fund's money and the VC is a subsidiary of the lead underwriter.

CEOSHARE is the pre-IPO ownership of the CEO in the issuing firm. [START_REF] Ljungqvist | IPO pricing in the dot-com bubble[END_REF] show that the greater the monitoring incentives of the issuing firm's CEO, the lower the underpricing returns on the first day. Then, we expect that underpricing should be lower for issuing firms with higher CEO shareholdings.

On the other hand, the spinning hypothesis by [START_REF] Loughran | Why has IPO underpricing changed over time[END_REF] argues that CEOs of issuing firms are willing to hire underwriters with a history of underpricing because the CEO receives side payments from those underwriters. Because a larger share of ownership by the CEO implies stronger control over management, we expect that underpricing is higher for issuing firms with higher CEO shareholdings.

These two effects do not necessarily contradict each other if there exists an optimal shareholdings ratio of the CEO as [START_REF] Morck | Management ownership and market valuation: an empirical analysis[END_REF] insist. To examine this nonlinear relation regarding CEOs shareholdings, we include the square of CEOSHARE (CEOSHARE2).

EXLIPO is the log of the expected IPO size. This is equal to the midpoint price times the number of shares offered. We include new shares and existing shares that are sold with the IPO when we count the number of shares offered. According to the previous literature, the larger the IPO, the lower the uncertainty. This should increase the offer price. Large IPOs also mean that the stock should have more liquidity. Although this prediction is intuitive, one should consider that the greater the expected underpricing (holding the size of the IPO fixed), the less the firm would wish to offer. If so, this increases the underpricing. We find that the log of the IPO size computed with the offer price was endogenous. This is why, as in [START_REF] Kaneko | Auction versus book building of Japanese IPOs[END_REF], we use the midpoint price instead of the offer price. The underwriter defines the lower and upper bounds before the road show. This should help mitigate any problems of simultaneity.

AGE is the firm's age at the IPO. This measures the maturity of a firm. In general, more information is available for older firms, including "hard information", such as track records and sales, to help assess their value. LAGE is the log of the firm's age at the IPO.

SECONDARY represents the percentage of secondary shares in the offer.

PARTADJST is a control variable for partial adjustments as presented by [START_REF] Hanley | Underpricing of initial public offerings and the partial adjustment phenomenon[END_REF]. PARTADJST is calculated as the offer price divided by the midpoint of the lower and upper bound determined in the book-building process. This controls for the pre-IPO interests of investors.

JAQ is a dummy variable that takes a value of one if the issuing firm is listed on the JASDAQ. The characteristics of the JASDAQ are very different from Mothers and Hercules. While JASDAQ is a mature and diversified market, the other two markets are relatively new and focus on the high technology sector. This could lead to a negative coefficient if the IPO takes place on the JASDAQ.

QUARTER: Besides the year dummies, we control for quarterly market conditions using quarter dummies. Dividing the sample into quarters, we assign quarter numbers.

Net Earnings represents the level of net earnings per share prior the IPO. Net Earnings(t-3) is net earnings per share three years before the IPO, Net Earnings(t-2) is net earnings per share two years before the IPO, and Net Earnings(t-1) is net earnings per share one year before the IPO.

Industry definitions: HITECH includes software, computer, and IT consulting industries, RETAIL includes retail sector industries, CPS (consumer products and services) includes employment, professional, travel, educational, food and beverage, textiles and apparel, household, and personal products industries, MANUF includes building, construction and engineering, machinery, automobiles and components, transportation and infrastructure, chemicals, metal and mining, paper and forest products, and containers and packaging industries, MEDIA includes advertising cable, recreation, leisure, publishing, and motion pictures industries, RE-ALSTAT includes real estate management and development industries, HEALTH includes biotechnology, healthcare equipment and supplies, pharmaceuticals, and healthcare providers and services industries, TELECOM includes equipments, and services and wireless for telecommunications industries, and ENERGY includes oil, gas and power industries. ( IPOs, their bootstrapped standard errors, and 95% intervals. Each VC invested IPO is matched with one or many non-VC invested IPOs using stratification matching and Gaussian kernel. We use industry code dummy, calendar year dummy, log of firm age and net earnings per share three years before the IPO as instrumental variables for results in (1). We use industry code dummy, log of firm age and net earnings per share three years before the IPO as instrumental variables for results in (2). The treatment indicator variable is DVC. *,** or *** represents the significance at the 10%, 5% or 1% level. OWNSEC is a dummy variable that equals one if the VC is a subsidiary of the lead underwriter and has invested directly into the issuing firm. The table presents selection bias adjusted average return difference between positive OWNSEC and non-positive OWNSEC IPOs, their bootstrapped standard errors and 95% intervals. Each positive OWNSEC IPO is matched with one or many non-positive OWNSEC IPOs using stratification matching and Gaussian kernel. In the results for (1), we use industry code dummy, calendar year dummy, log of firm age and net earnings per share three years before the IPO as instrumental variables. In the results for (2), we use industry code dummy, log of firm age, and net earnings per share three years before the IPO as instrumental variables. *,** or *** represents the significance at the 10%, 5% or 1% level. 

Table 2 :

 2 Panel A shows the distribution of VC backed IPOs across industries. The percentage of VC backed IPOs as a proportion of all IPOs in that industry is shown. Panel B shows the time-series distribution of VC backed IPOs as a proportion of all IPOs for each calendar. Panel C and Panel D shows characteristics of VC-backed and non-VC backed IPOs. Age is firm's age at the IPO. Net Earnings(t-3) is net earnings per share three years before the IPO, Net Earnings(t-2) is net earnings per share two years before the IPO, and Net Earnings(t-1) is net earnings per share one year before the IPO. Net Earnings is in yen.

Table 1 :

 1 Descriptive Statistics of the whole sample (Panel A) and the two sub-samples (Panel B and C). Panel B uses only the IPOs of young firms. A firm whose age at IPO is below the median of all the sample firm is defined as young. Panel C uses only the IPOs of old firms. A firm whose age at IPO is above the median of all the sample firm is defined as old.

	Panel A				
	Industry	Total number of IPOs	VC-Backed IPOs(%)		
	HITECH	155	62%		
	RETAIL	72	54%		
	CPS	75	59%		
	MANUF	66	52%		
	MEDIA	50	48%		
	REALSTAT	27	52%		
	HEALTH	19	68%		
	TELECOM	7	43%		
	ENERGY	3	67%		
	Panel B				
	Year	Total Number of IPOs	VC-Backed(%)		
	2000	117	55%		
	2001	132	52%		
	2002	95	57%		
	2003	97	65%		
	2004	33	58%		
	Panel C		VC-Backed		
		number	mean	median	std
	Age	269	17.63	14	13.84
	Net Earnings(t-3)	261	41177.21	851.91	383850.5
	Net Earnings(t-2)	268	21999.71	1142.21	151269
	Net Earnings(t-1)	269	36945.97	3532.92 111663.2
	Panel D		non-VC-Backed		
		number	mean	median	std
	Age	205	23.64	21	16.10
	Net Earnings(t-3)	199	20551.8	720.43	95295.85
	Net Earnings(t-2)	204	33465.5	887.06	79057.64
	Net Earnings(t-1)	205	32050.71	1209.26 86108.91

Table 3 :

 3 The table presents selection bias adjusted average return difference between VC-backed and non-VC backed

Table 4 :

 4 We use 2SLS regressions. The underpricing is regressed on underwriter and VC variables in addition to control variables. As for a proxy of VC, we use 5 different variables: VCSHARE for the total VC shareholding, DVC a dummy variable that equals one if a VC has a shareholding, TOPVC a dummy variable that equals one if the VC is one of the top 4 VC, VCSEC a dummy variable that equals one if the VC is a subsidiary of the lead underwriter, OWNSEC a dummy variable that equals one if the VC is a subsidiary of the lead underwriter and has invested directly into the issuing firm. The VC variable used in the regression is stated in the header of the column and its coefficient can be read at the "VC variable" line. The expected IPO size (EXLIPO) is instrumented using the two quarters' lagged underpricing, the size of previous IPOs, the mean dividend ratio, the log of sales, and industry code dummy variables (CPS, HEALTH, ENERGY, MANUF, MEDIA). All regressions include year dummies. Standard errors are reported in parentheses and are adjusted to clustering effect by quarter. *,** or *** represents the significance at the 10%, 5% or 1% level.

					All firms			
		(1)	(2)	(3)	(4)	(5)	(6)	(7)
	VC variable	VCSHARE	DVC	TOPVC	VCSEC	OWNSEC	OWNSEC	OWNSEC
	C	4.091	3.901	3.874	4.027	3.746	3.828	4.021
		(1.737)**	(1.844)*	(1.788)*	(1.774)**	(1.709)**	(1.685)**	(1.920)**
	EXLIPO	-0.246	-0.237	-0.236	-0.243	-0.233	-0.237	-0.250
		(0.089)**	(0.093)**	(0.09)**	(0.09)**	(0.086)**	(0.085)**	(0.088)***
	BIGUDW	0.181	0.171	0.169	0.179	0.185	0.182	0.174
		(0.078)**	(0.082)*	(0.081)*	(0.087)*	(0.081)**	(0.079)**	(0.079)**
	VC variable	-0.322	-0.02	-0.013	-0.028	-0.29	-0.298	-0.349
		(0.295)	(0.059)	(0.073)	(0.17)	(0.072)*** (0.076)*** (0.134)***
	VCSEC							0.124
								(0.142)
	SMALLVC			-0.024			-0.037	-0.042
				(0.061)			(0.057)	(0.065)
	CEOSHARE	0.764	0.735	0.725	0.713	0.699	0.703	0.627
		(0.368)*	(0.348)*	(0.347)*	(0.314)**	(0.336)*	(0.335)*	(0.454)
	CEOSHARE2	-0.8	-0.8	-0.784	-0.771	-0.717	-0.721	-0.631
		(0.593)	(0.56)	(0.557)	(0.507)	(0.552)	(0.556)	(0.630)
	LAGE	-0.06	-0.055	-0.054	-0.055	-0.05	-0.05	-0.0494
		(0.045)	(0.043)	(0.043)	(0.044)	(0.044)	(0.044)	(0.040)
	SECONDARY	0.032	0.012	0.009	0.015	0.029	0.034	0.049
		(0.119)	(0.122)	(0.121)	(0.121)	(0.108)	(0.107)	(0.186)
	PARTADJST	1.959	1.951	1.96	1.929	1.988	2.01	2.077
		(0.479)***	(0.476)*** (0.473)*** (0.423)*** (0.482)*** (0.484)*** (0.484)***
	JAQ	-0.256	-0.239	-0.239	-0.24	-0.261	-0.263	-0.260
		(0.067)***	(0.077)*** (0.076)*** (0.071)*** (0.066)*** (0.068)*** (0.078)***
	HITECH	0.122	0.124	0.124	0.125	0.137	0.137	0.134
		(0.066)*	(0.066)*	(0.066)*	(0.064)*	(0.065)*	(0.065)*	(0.068)**
	NOB	348	348	348	348	348	348	348
	Adj R 2	0.203	0.206	0.204	0.202	0.222	0.218	0.210
	Year dummies	Yes	Yes	Yes	Yes	Yes	Yes	Yes

Table 5 :

 5 We use 2SLS regressions. The firm whose age at IPO is below the median of all the sample firm is defined as "young". The underpricing is regressed on underwriter and VC variables in addition to control variables. As for a proxy of VC, we use 5 different variables: VCSHARE for the total VC shareholding, DVC a dummy variable that equals one if a VC has a shareholding, TOPVC a dummy variable that equals one if the VC is one of the top 4 VC, VCSEC a dummy variable that equals one if the VC is a subsidiary of the lead underwriter, OWNSEC a dummy variable that equals one if the VC is a subsidiary of the lead underwriter and has invested directly into the issuing firm. The VC variable used in the regression is stated in the header of the column and its coefficient can be read at the "VC variable" line. The expected IPO size (EXLIPO) is instrumented using the two quarters' lagged underpricing, the size of previous IPOs, the mean dividend ratio, the log of sales, and industry code dummy variables (CPS, HEALTH, ENERGY, MANUF, MEDIA). All regressions include year dummies. Standard errors are reported in parentheses and are adjusted to clustering effect by quarter. *,** or *** represents the significance at the 10%, 5% or 1% level.

					Old firms			
		(1)	(2)	(3)	(4)	(5)	(6)	(7)
	VC variable	VCSHARE	DVC	TOPVC	VCSEC	OWNSEC	OWNSEC	OWNSEC
	C	2.085	2.034	1.775	2.129	1.96	1.778	1.730
		(1.479)	(1.62)	(1.56)	(1.477)	(1.334)	(1.456)	(1.510)
	EXLIPO	-0.134	-0.131	-0.117	-0.143	-0.134	-0.121	-0.132
		(0.059)**	(0.063)*	(0.062)*	(0.054)**	(0.051)**	(0.056)*	(0.061)**
	BIGUDW	0.009	0.013	0.022	-0.018	0.03	0.042	0.010
		(0.056)	(0.055)	(0.06)	(0.056)	(0.059)	(0.063)	(0.081)
	VC variable	0.02	0.034	-0.105	0.292	-0.285	-0.284	-0.426
		(0.498)	(0.082)	(0.101)	(0.239)	(0.051)*** (0.058)***	(0.167)**
	VCSEC							0.403
								(0.159)**
	SMALLVC			0.072			0.09	0.075
				(0.08)			(0.075)	(0.072)
	CEOSHARE	0.744	0.699	0.85	0.638	0.713	0.733	0.565
		(0.506)	(0.472)	(0.502)	(0.511)	(0.5)	(0.515)	(0.518)
	CEOSHARE2	-0.868	-0.793	-0.986	-0.777	-0.752	-0.759	-0.566
		(0.824)	(0.767)	(0.824)	(0.852)	(0.808)	(0.831)	(0.759)
	SECONDARY	-0.071	-0.082	-0.068	-0.07	-0.057	-0.072	-0.069
		(0.207)	(0.173)	(0.169)	(0.185)	(0.165)	(0.165)	(0.203)
	PARTADJST	1.381	1.351	1.297	1.528	1.516	1.395	1.684
		(0.419)***	(0.341)*** (0.339)*** (0.391)*** (0.334)*** (0.315)*** (0.620)***
	JAQ	0.035	0.044	0.027	0.046	0	0.015	0.014
		(0.129)	(0.131)	(0.128)	(0.115)	(0.1)	(0.103)	(0.109)
	HITECH	0.21	0.209	0.203	0.198	0.22	0.215	0.203
		(0.052)***	(0.05)***	(0.052)***	(0.05)***	(0.048)*** (0.047)*** (0.077)***
	NOB	165	165	165	165	165	165	165
	Adj R 2	0.190	0.193	0.207	0.205	0.206	0.216	0.240
	Year dummies	Yes	Yes	Yes	Yes	Yes	Yes	Yes

Table 6 :

 6 We use 2SLS regressions. The firm whose age at IPO is above the median of all the sample firm is defined as "old". The underpricing is regressed on underwriter and VC variables in addition to control variables. As for a proxy of VC, we use 5 different variables: VCSHARE for the total VC shareholding, DVC a dummy variable that equals one if a VC has a shareholding, TOPVC a dummy variable that equals one if the VC is one of the top 4 VC, VCSEC a dummy variable that equals one if the VC is a subsidiary of the lead underwriter, OWNSEC a dummy variable that equals one if the VC is a subsidiary of the lead underwriter and has invested directly into the issuing firm. The VC variable used in the regression is stated in the header of the column and its coefficient can be read at the "VC variable" line. The expected IPO size (EXLIPO) is instrumented using the two quarters' lagged underpricing, the size of previous IPOs, the mean dividend ratio, the log of sales, and industry code dummy variables (CPS, HEALTH, ENERGY, MANUF, MEDIA). All regressions include year dummies. Standard errors are reported in parentheses and are adjusted to clustering effect by quarter. *,** or *** represents the significance at the 10%, 5% or 1% level.

		(1)	(2)
	Stratification matching	-0.184	-0.279
		(0.079)**	(0.081)**
		[-0.343,-0.024] [-0.441,-0.117]
	Gaussian kernel	-0.199	-0.235
		(0.068)***	(0.082)*
		[-0.337,-0.061] [-0.399,-0.070]

Table 7 :

 7 Selection bias adjusted first-day return difference between positive OWNSEC and non-positive OWNSEC IPOs.

Table 8 :

 8 We use Heckman's two-step procedure that treats VC investment as endogenous. The first stage regression regressions are shown. DVC is a dummy variable that equals one if a VC has a shareholding, and DVC5 is a dummy variable which equal to one if the firm is invested by VC more than 5% of its shareholding, and otherwise zero. The variable used in the regression is stated in the header of the column. Net Earnings(t-3) is the net earnings per share three years before the IPO, and LAGE is the log of firm age. CPS, HEALTH, HITECH, MANUF, MEDIA, REALSTAT, RETAIL, and TELECOM are industry code dummy. Standard errors are reported in parentheses. *,** or *** represents the significance at the 10%, 5% or 1% level.

			First Stage Regression	
		(1)	(2)	(3)	(4)
		DVC	DVC	DVC5	DVC5
	C	1.108	1.330	1.426	1.620
		(0.869)	(0.817)	(0.915)	(0.832)
	Net Earnings(t-3)	1.02e-08	4.34e-09	-2.82e-08	-3.09e-08
		(5.52e-08) (5.49e-08)	(6.18e-08)	(5.89e-08)
	CPS	-0.175	-0.323	-1.049	-1.184
		(0.818)	(0.794)	(0.864)	(0.809)
	HEALTH	0.030	-0.096	-0.805	-0.884
		(0.860)	(0.838)	(0.904)	(0.850)
	HITECH	-0.137	-0.301	-0.753	-0.921
		(0.813)	(0.788)	(0.857)	(0.801)
	MANUF	-0.198	-0.340	-0.797	-0.950
		(0.818)	(0.794)	(0.863)	(0.809)
	MEDIA	-0.509	-0.652	-0.973	-1.110
		(0.825)	(0.801)	(0.870)	(0.816)
	REALSTAT	-0.562	-0.709	-1.012	-1.128
		(0.846)	(0.822)	(0.893)	(0.839)
	RETAIL	-0.273	-0.408	-0.898	-1.042
		(0.817)	(0.793)	(0.861)	(0.808)
	TELECOM	-0.606	-0.798	-0.620	-0.874
		(0.938)	(0.918)	(0.976)	(0.930)
	LAGE	-0.298	-0.288	-0.384	-0.376
		(0.078) * * *	(0.077) * * *	(0.0803) * * *	(0.0790) * * *
	y2000	0.118		-0.0834	
		(0.263)		(0.274)	
	y2001	-0.0578		-0.171	
		(0.257)		(0.269)	
	y2002	0.102		0.206	
		(0.269)		(0.278)	
	y2003	0.350		0.446	
		(0.270)		(0.277)	
	inverse Mill's Ratio	-0.420	-0.465	-0.090	-0.169
		(0.269)	(0.294)	(0.221)	(0.237)
	NOB	450	450	450	450
	Pseud R 2	0.044	0.035	0.079	0.055

Table 9 :

 9 We use Heckman's two-step procedure that treats VC investment as endogenous. The second stage regressions are shown. DVC is a dummy variable that equals one if a VC has a shareholding, and DVC5 is a dummy variable which equal to one if the firm is invested by VC more than 5% of its shareholding, and otherwise zero. The variable used in the regression is stated in the header of the column. Standard errors are reported in parentheses. *,** or *** represents the significance at the 10%, 5% or 1% level.

[START_REF] Ritter | A review of IPO activity, pricing and allocation[END_REF]RitterWelch02 and[START_REF] Ljungqvist | IPO underpricing[END_REF] provide an extensive review of IPO underpricing.

Electronic copy available at: https://ssrn.com/abstract=1589122

[START_REF] Clark | Venture capital in Britain[END_REF] provides a comprehensive account of the history of venture capital in Japan.

Venture Enterprise Center (2004) shows the increasing use of partnership funds compared with internal funds. In 2004, more than half of all funds were from partnerships.

Mothers and Hercules are new markets opened at the end of the 1990s, with Mothers opening in December 1999 and Hercules in June 2000.

There are 31 firms with underpricing that ranges from 100% to

600% and eight with a firstday return greater than 350%. We drop outliers using the rule of the median plus three standard deviations.6 A firm whose age at IPO is below the median of all the sample firms is defined as young. A firm whose age at IPO is above the median of all the sample firms is defined as old.

The estimation in this paper is based on[START_REF] Becker | Estimation of average treatment effects based on propensity scores[END_REF].

TOPVC, VCSEC, and OWNSEC are highly correlated, because two of the top four VC firms are subsidiaries of one of the top three securities firms. We use these variables independently to avoid multicollinearity.

We also use the size of previous IPOs, the mean dividend ratio, the log of sales, and sector dummy variables as instrumental variables.

In our sample there are less than 10 cases of direct investments by the lead underwriter into an issuing firm with no shareholding above 3%. They prefer investment through their VC subsidiary, which has a certain expertise not found in the parent company.

This result is robust to many specifications: regressions with outliers, regressions with alternate instruments.
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