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How do financial institutions affect the IPO underwiting process
when they are venture investors?

Abstract

Financial institutions are venture investors in gjarity of U.S. venture-backed IPOs in the 1993200
period. Exploiting the fact that each class of ficial institutions has its own investment critesiad
expertise and access to customer information, vaduaie whether venture investments by commercial
banks, investment banks and insurance companiesihdependent effects on the equity underwriting
process, whether the effects are a function ofstment size and whether loans and equity invessnent
have differential effects. We find that each clagfinancial institutions making venture investneint a
firm going public is associated with security offgy outcomes indicating lower adverse selectiok ris
such as reduced underpricing and absolute offereprevisions and stronger long-term operating
performance. The impacts of debt or equity investsidy separate classes of financial institutiaris a
largely additive. Moreover, the size of financiabtitution ownership in an issuer is more inforveti
than the presence of financial institution investofFhis body of evidence is consistent with equity
holdings and loans by each class of financial tustins providing independent certification of issu

quality.



1. Introduction

By the early 1990s, major U.S. financial institmso(FIs) such as commercial banks (CBs),
investment banks (IBs), and insurance companies) (W&re making large investments in the venture
capital market. These Fls typically make privatauigginvestments through venture capital (VC)
affiliates, while directly extending loans to thgzgvate firms. Over the 1993-2000 sample period, w
find that FIs have shareholdings in 54% of all weatbacked initial public offerings (IPOs) in theSJ
whereas banks have loans in 68% of these IPO &s@éren the importance of Fls in the private gquit
market, we examine how their venture investmerfecathe IPO underwriting processSince each class
of financial institutions has its own venture intvesnt criteria, financial expertise, regulatory staints
and sources of portfolio firm information, theivastment decisions are likely to be made indepehden
of each other. These differences suggest that reerntwestments by separate classes of Fls have
complementary, but potentially distinct effectstba IPO underwriting process. Our study examihes t
effects of venture investments by CBs, IBs and EPe] also distinguishes between FI debt and equity
investments.

Analyzing the financial condition of private firmis particularly challenging given the limited
public information available about their operaticaargd financial condition, the frequent weaknesses i
their internal accounting systems, weaker audiftandards and most importantly their typically high
risk levels. The scarcity of public information aibahese risky private firms makes FI information
production both quite costly and valuable, whicls ted to the development of specialized Fls with

expertise in evaluating, monitoring, advising ameeisting in privately held firms.

! We measure FI venture investments by the postéB@ty and loan holdings of different classes o, Bince
shares sold in a secondary offering will not hawedification effect. In addition, before the IP@yestors know
approximately how many new shares are being isssedpost-IPO percentage shareholdings of Fls can be
accurately estimated. Thus, our measure of vemwestments reflects a Fl investment decisionsouié IPO. We
choose this measure because equity ownershipaeseguence of an FI's continuing venture investragatuation
process, starting with its initial investment thgbusubsequent funding rounds ending with the IP@.,[¢ee and
Wahal (2004)]. At each venture funding round, avEihture investor must decide whether to contimwesting,
allow its investment position to be diluted or ékitm its venture investment. Just prior to an IR®| has to make
additional decision about whether to sell somelloofats shares in a secondary offering that caggpback on an
IPO primary offering [Delaney (2005)].
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Bank lenders to private firms generally requirestheorrowers to supply three years of certified
or audited financial statements and often demanuktthe firms’ primary banker, supplying them with
checking and cash management services, and givasg tenders continuous access to a borrower’s bank
account records.Banks also impose extensive protective covenanthéir loan agreements that are
accounting statement baseRajan (1992) shows that lenders are able to gemeraluable
information about privatdy held borrowers including the reliability and competence of
managenent Petersen and Rajan (199Hd that lending relationships reduce the asymmetric
information problem betweerommercial banks and borrowersand result inexpanled credit
availability to these firmsChemmanur and Fulghieri (1994) show that comraéfzanks have
incentives to carefully monitorprivate firm borrowerdo improve investment returns and build
their reputations as competent lenders.

Private equity investors generally obtain boardresentation or observation rights, frequent
financial reports and easy access to managementenkure investors also have legal rights to thetse
investments when a private firm's financial progpeseriously deteriorate. For example, detailethlo
covenants allow lenders to call their loans earlyoatake control of liquid assets, while equityestors
have the right to decline additional stock investitaeand often have the right to sell their pref@stock
back to the firm on demand. Fls venture investds® aise various accounting based milestones to
determine whether further funding will be extendedheir portfolio firms. To operate successfuliythe
venture capital market, FIs must be able to usé fheprietary access to customer information to
produce firm-specific financial information on diable and timely basis and be able to exit quidkbm
these investments if their private information bees very negative. Thus, continued financial
involvement in private firms by well informed Flart act as a signal of their financial strength to
uninformed investors.

Outside investors generally lack access to detailiedmation about private firms’ operating and

financial condition. However, they can observe #ladons of FI investors, which can serve as credibl

2 For example, see the 2001 Silicon Valley Bank sasey by Jon Biotti.



signals to outside investors given that the Flsgtheir own capital at risk and have access tprgtary
issuer information, especially given the typicat-sionth lockup period faced by the private equity
investors? Such a signal can also be credible because Flsurliely to risk their reputations by
continuing to back financially distressed privaient as argued b¢hemmanur and Fulghiewe
term this FlI venture investment effect, the €tification hypothesis These arguments are consistent
with several theories of FI reputation and cerifion that predict that outside investors can infer
information about private firms based on theirtielaships with commercial banks and investment bank
Puri (1994, 1996) and Schenone (2005) find evidémaeprior bank loans lead to lower bond yieldd an
lower IPO underpricing respectively, consistentwitiee prior loans acting as further certificatadrthe
guality of security issues. Drucker and Puri (2003d evidence that underwriters having prior lewd

or underwriting relationships with IPO issuers dhilower underpricing, consistent with these
relationships producing stronger certification efféor the IPO issuer. There is also evidence finais
with prior public debt issues have lower asymmeimiormation than other IPO issuérsThus, these
relationships are likely to positively affect thegng of IPOs, as discussed in more detail below.

In addition to the basic certification hypothesig examine several important extensions that
have received little investigation in the literaur=irst, we examine whether the strength of an FI
investment effect increases with the relative ®ifghe venture investment, reflecting a FI's greate
incentives to investigate and monitor a privatefas its capital exposure rises. We also examirethein
the presence of a class of Fl venture investorirames to have a certification effect, once the siits
investment is taken into account. Second, sinceraéelasses of FIs often invest in the same fignsl,
separate classes of FIs employ distinctly diffenegrture investment criteria, they are likely tokema
independent assessments of firms. For exampls,viteil known that venture investors are much more

risk tolerant than bank lending officers. Thus, @@amine whether each class of Fl investors has an

® Field and Hanka (2001) provide a detailed diseussf lock-up provisions and their empirical patter
*In our robustness analysis, we include an indicldpthe small number of cases with a prior pulblénd issue
since these issuers must already meet stifferadisod requirements.

® For example, James and Weir (1990) argue thaiviagdoans prior to selling public equity signaket the issuer
is a higher quality firm since it has passed a angorous origination standards. Rajan (1992uas that lending
relationships generate valuable information abowgge borrowers.
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independent and complementary certification effEobm this perspective, we test two extension$ef t
certification hypothesis, namely whether (1) VC diogs by individual FI classes have independent
certification effects, which complement each otloeit, can differ in magnitude across classes, apél(2
shareholdings and loans complement each other,cant exhibit distinctly different effects. An
alternative hypothesis is that certification thrbugvestment by one Fl class is a perfect substiiut an
investment by another class.

An alternative perspective to the certification bigesis is that a moral hazard problem is created
when FI venture investors also underwrite equifgrsfor have close business ties to equity undeesti
Since an issuer’s financial condition is signifitgrimproved after successfully going public, a twee
investor expects higher returns if this outcomeuegcand can exit from its investments more easily
profitably, once the typical 6-month lockup agreemexpires. These IPO benefits create strong
incentives for Fl venture investors to support eéfferts of its portfolio firms to go public. ForB3 and
IBs there is a further incentive, which is the p@st of capturing future loan and underwriting bess
from these growing firms after they go public. H&inn, Lindsey and Puri (2007) present evidence of
consistent with such incentives for CBs. FI suppara firm wanting to go public can include a ajier
willingness to underwrite weaker issues when thésFlso an equity underwriter, and efforts to sway
underwriters with whom they have close businesatimiships to accept weaker underwriting
assignments with these portfolio firms in returndther actual or potential business. This wilfiags to
weaken the underwriting requirements can creatmé8ict of interest between the underwriter andigqu
investors, which we term theoral hazardhypothesis This hypothesis also predicts an increasing
conflict of interest as a FI's fractional ownersimpan issuer rises. Finally, the effects of tedification
and moral hazard hypotheses are expected to ber lagissuers with greater asymmetric information
with outside investors.

We begin our empirical analysis by examining IPQlenpricing. The certification hypothesis
predicts that venture investment by FIs should cedunderpricing, or equivalently the price discount
rational investors demand for purchasing sharehese firms. We also examine absolute offer price

revisions from the filing range midpoint. The fiifj price range is nearly a mechanical functiontsf i
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midpoint, and the midpoint reflects an underwrgdniitial assessment of an issuer’s stock, conuktio
on its preliminary due diligence investigationseTdbsolute price revision is a measure of the acgunf
the underwriter’s initial valuation. According tertification hypothesis, if underwriters are al@mture
investors or have close ties to venture investiian their access to non-public issuer informaisn
likely to help reduce the revisions in the offeicps from the filing range mid-points, i.e., whisle term
IPO absolute price revisions. Thus, completed gaquiters supported by better informed underwriters
should exhibit lower absolute price revisions. Wa&axamine issuer long-run operating performance,
measured by its industry-adjusted five-year retumrassets (ROA). The certification hypothesis mtsdi
that issuers with continued FI holdings are inrgger financial condition when they go public, ahibt
condition is likely to persist over time, leadirm higher long-run ROA performanéen contrast to the
certification hypothesis, the moral hazard hypathesedicts opposite effects for the above threaes
characteristics.

To preview our findings, the empirical evidence sistently supports the certification hypothesis,
while it is inconsistent with the moral hazard hifpsis. We find that FI venture holdings in an é&sare
associated with a reduction in underpricing andhibs price revisions, as well as an increase erage
ROA performance. For all three major issue charesties, the certification effect of Fl investmenss
much stronger for issuers with relatively high mmf@ation asymmetry between insiders and outside
investors, further supporting the certification bigesis. In addition, the certification effects atronger
for FIs with better VC reputations. Adjusting footential selection bias caused by FI venture itmvest
criteria does not affect these findings.

With regards to the extensions of the certificatigpothesis, we find that the certification effect
increases with the size of FI holdings in issuditse information associated with the presence of FlI
investors is subsumed by the size of FI holdingseld on our analysis. Our most interesting finasng
that the equity or loan holdings of separate clasfd-Is havendependenandincrementalcertification

effects on each of the three major issue charattaithat we study. Disaggregating total FI

® FI venture investors may also demand better catpajovernance practices in these private firmsrasjuirement
for their making a venture investment.
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shareholdings and loans to issuers, we find thative investments in equity or loans of each mel@ss
of FIs has an independent certification effect,tamling for investments of other classes of FlheT
aggregate certification effect increases with eadtitional class of Fls investing in an issuer, asd
investments expand from bank loans or equity atoneclude both investment categories. Comparing
different classes of Fls, we find that venture Btagents by IBs and CBs have stronger certification
effects than venture investments by ICs.

Section 2 reviews prior research, while Sections8ubses data sources and descriptive statistics.
The next three sections report the results of pmeestments by Fls on equity offer underpricing,
absolute offer price revisions and long-run opamperformance measures respectively. The ladbaec

summarizes our conclusions.

2. Related Literature

Rajan (1992) argues that lending relationships igeaealuable information about
private borrowers, and Peterson and Rajan (199é4nhgo show that prior lending relationships
reduce asymmetric information between a borrowdraalending bank. In several studies of
bond underwriting, Ang and Richardson (1994), Gamuei, Saunders, and Walter (1997),
Gande, Puri and Saunders (1999), Kroszner and RE§&4), Puri (1994), Puri (1996), and
Yasuda (2005) report that underwriters with prgsuer lending relationships are associated with
positive certification effects on these bond issudswever, the actions that lenders take that
lead to certification are directly not investigatdeévidence that banks more closely monitor
borrowers having greater moral hazard problemspsnted by Sufi (2007). He finds that lead
banks in syndicated loans to private firms retalarger share of the loans when borrowers
require more monitoring and due diligence, thusrowmg the bank’s incentives to closely
monitor the loans. When the borrower-lender infararaasymmetry is severe, participant
lenders are closer to borrowers, both geograpliealtl in terms of previous lending

relationships, making closer and frequent monitptess costly.
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Another possible explanation for a lender ceddtiien effect is found in a recent study
by Dass and Massa (2006). They categorize borrbaek lender relationships as closer when a
lender is geographically near the borrower or ésgble bank lender. They report that closer
borrower-lender relationships improve bank monitgrieading to better corporate governance
in terms of increase managerial turnover, reduceie benefits of control, reduced insider
trading, and lower incentives to initiate acquasis. These borrowers also display higher
Tobin’s Qs, consistent with their corporate goveasimproving firm value.

An early study of IPOs by James and Weir (1990)dithat the presence of outstanding CB loans
lowers IPO underpricing. Drucker and Puri (20Qbpg the effects of lending relationships by bank
underwriters on the underpricing of seasoned eaiifgrings. They find underpricing is significantly
reduced when there is a prior or concurrent lenditegionship between a bank underwriter and aityequ
issuer. They also report that the effects of bankling and prior underwriting relationships aregiuy
additive. This underpricing evidence is reinforae@ recent study of IPOs by Schenone (2005), who
examines underpricing in the 1998-2000 period, whest CBs were first allowed to be IPO
underwriters. Using indicators for when CB undeters have prior lending relationships, she findg th
lender-underwriter relationships are associatet legs underpricing. Schenone carefully controts f
the endogeneity of an issuer’s prior selection 6Bafor its banking needs, but finds that it ordqdis to
a minor reduction in the effect of prior lending IB®© underpricing. One concern with this evideisce
its short three-year sample period; an unusuabgevhen the effects of the Internet “bubble” weregsm
pronounced. Overall, this body of evidence is sutgthe proposition that CB lending relationshapth
private firms creates a positive certification effevhich reduces underpricing of their IPOs.

Hellmann, Lindsey and Puri (2007) examine the i@ship between bank venture
capital investment and subsequent bank lendingy Tihe evidence that banks use their prior
VC relationship to successfully build subsequentlieg relationships with these VC-backed

firms. More interestingly, they also report thahks with venture investments in borrowers

offer them significantly lower interest rates tteamilar borrowers without such a VC
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relationship. This suggests that banks may useulsture investments in rapidly growing
firms to develop new lending relationships, and thair equity investments allow them to
monitor these firms more effectively. This suggdbkat bank venture investments can also
produce certification benefits.

Several recent studies of bank equity holdings émdience consistent with these
investments improving the quality of bank monitgrof these borrowers. Santos and Wilson
(2006) investigate the effects of large sharehgglin listed firms by banks in their fiduciary
capacity as portfolio managers, which they obsgive the banks significant voting rights.
They find that banks charge lower rates on loartedéee firms and that their loan covenants are
less likely to require collateral or impose dividamstrictions. They interpret this as evidence
that banks with sizable voting rights are ableciduce the risk shifting incentives of these
borrowers. One partial explanation for the presuit is given in Santos and Rumble (2006),
who examine the voting rights of US commercial [sadke to their equity investments and
fiduciary powers as trustees of large personatdrughey find that banks with large voting
stakes or lending relationships are likely to behmir loan customer boards of directors. When
banks have both relationships, they are more likeelye on these boards of directors. Lastly,

Ljungqvist and Wilhelm (2003) find that prior equihvestments by IBs are associated with reducéd IP
underpricing, which is consistent with IB equity@stments also having a certification effe€his set
of evidence suggests that FIs with VC equity arahIeelationships are often able to reduce their
risk exposure to private firms. Furthermore, owdsitvestors appear to recognize these
monitoring benefits and view bank debt and equntyestments in these private firms as credible
forms of certification.

In summary, prior empirical studies of the corpersg¢curity underwriting process have focused
on one of two questions, namely the effects ofegifitior loans by CBs or equity investments by IR,

not on both effects. However, we frequently fihdttseveral different classes of Fis are venturesiors
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in the same issuers, taking both equity and loaitipas. This pattern of multiple FI investor classn
IPO issuers makes interpreting the existing eviddrased on venture investment by a single clab$sof
problematic, especially given its narrow focus drinvestment in either an issuer’s debt or equtyt,
not on both types of investments. Thus, it is uaclerhether the earlier findings of reduced IPO
underpricing are primarily due to prior FI equitwéstments, debt investments or both. It is afetear
whether the reduction in underpricing is due totueminvestments by a particular class of FIs erauhi

in prior studies or the result of venture investitadyy other classes of FIs. By examining bothetffiects

of debt and equity venture investments in IPO issly multiple classes of Fls, we are better able t
answer these pressing questions.

Our paper also extends the earlier studies thdyam#he effects of VC investment on the IPO
process by examining the effects of FI venture siment size. Most of the prior literature focuses
how the presence of Fl investments, representéddigators of Fl investments affects IPO underpici
However, Puri (1999) predicts that the presencesaalof underwriter investments could have opposit
effects. By examining investment size, we are bettde to address the question of how FI venture
investments affect the IPO underwriting process.

We expand on earlier IPO studies, which tend taugoon underpricing, by also examining
absolute revisions in IPO offer prices from thélin§y range midpoints and issuer long-run operating
performance over the subsequent 5 years. We tdatrthe endogeneity of venture investments, which
is not usually addressed in prior research, and firat our qualitative results are invariant tosthi
adjustment. We examine issuer loan information famdl that IPO prospectuses report a much larger
portion of these loans than that reported in Dealsthe main source of bank loan information used i
prior studies. Thus, we employ loan informatiomdhaollected from IPO prospectuses, which tends to
be more inclusive and also reports the size ofethesns. Our sample period also extends back to 1993,

which substantially increase our IPO sample peratative to studies that begin in 1996.



3. Data Sources and Descriptive Statistics

We focus on the 1993-2000 period where a large eurabIPOs involve VC investments. The
National Association of Securities Dealers (NASDJes concerning IPO underwriting procedures also
exhibit relative stability in this period. The IP€ample ends in 2000 for several reasons. Fi€), |
issuance activity drops off dramatically in ear02 and remained minimal for several years. Second
we are constrained by our long-run performanceyaiglto have stock listing and accounting data
available for 5 years following the IPO year. Ttain our sample, we identify 1,500 venture-backed
IPOs from Securities Data Corporation’s (SDC) Coap® New Issue Database, after excluding unit
offers, closed-end funds (including REITs), ADRmiled partnerships, reverse LBOs, equity carvesout
foreign issues, and IPOs with offer prices below §hich are likely to have different accounting
treatment and different incentives for going publi&fter obtaining prospectuses for all 1500 IP@s,
verify by hand their venture-backing status by meqdhe “Principal Shareholder” and “Underwriting”
sections of each prospectus. Excluding 21 IPOs$ @ha verified as non-venture backed from IPO
prospectuses leaves us a final sample of 1479 neebacked IPOs.

We obtain details on IPO issue characteristics froamy sources. We hand collect from IPO
prospectuses detailed ownership information onhBreholdings and loans in issuers as well as pe-IP
information on shares outstanding, syndicate gieecentage of secondary shares offered, totalsasset
property, plant, and equipment, and underwriteravdrholdings. Equity ownership of FIs comes mainl
from “Principal Shareholder” section of the prodpsc Underwriters typically disclose their equity
ownership in the “Underwriting” section of the ppestus, though we also search in the “Principal
Shareholder” section. FI share ownership includeses held by their subsidiaries such as a captive
venture capital funds. Information on VC fundil&fions with Fls comes from the Pratt’'s Guide to
Venture Capital Sources, VentureXpert and individl@ websites.

Information on various types of lending includingtes, term loans, bridge loans, and lines of

credit comes from the “Liquidity and Capital Resms” and “Notes to Financial Statements” sectidns o

" However,Dealscan has the advantage of generally repostimgelr identities, while IPO prospectuses oftenato n
Nevertheless, the frequency of bank loans repoirietPO prospectuses is more than double that regoboty
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IPO prospectuses. The IPO prospectus indicateshehéte lenders are banks, but generally does not
identify these institutions by name. Loan inforroatiis also extracted from Dealscan’s bank loan
database, though its coverage does not startlat@ill994. Of the outstanding FI loans reportethe
IPOs prospectuses, we find that only 30% are redorh Dealscan, which leads us to rely on
prospectuses as our primary data source for |[damiation®

We link our IPO sample to an array of other finahclatabases to obtain additional IPO issue
characteristics. We use an index of an aggrega&lepdrtfolio holdings obtained from Sand Hill
Econometrics. This index measures the total vafué@ portfolios companies each month. From the
University of Chicago’s Center for Research in Siti@s Prices (CRSP) stock price and returns damba
we obtain information on stock capitalization figay stock closing prices, bid and ask quotes, cammo
stock outstanding, and stock returns. From the filmtat annual financial statement database, weénobta
post-IPO book value of total assets, earnings beftterest and taxes, and SIC codes. From Thomson
Financial’'s New Issues database, we obtain IP@gfiprice ranges, initial filing dates and simultaume
global offerings. We obtain data on underwriterutation, industry classifications for Internet and

technology industries, incorporation dates, andhtlmaber of IPOs completed over the prior three ment

from Jay Ritter's websitehttp://bear.cba.ufl.edu/ritter/ipodata.htnThe VentureXpert database is the
main source for information on VC firm’'s age and ttumber of completed IPOs backed by each VC.

We distinguish between IBs and CBs following Gaetal. (1999) and Chaplinsky and Erwin
(2005). During our sample period, CBs made a sulisi number of IB acquisitions. If a CB acquiezs
IB, we assume that the surviving CB acquires theeelWC investment portfolio of the IB and treaeth
IB as a CB subsidiary following the acquisition q@etion date. Information on the timing of these IB
acquisitions is taken from Corwin and Schultz (2005

Table 2 presents descriptive statistics for ouredepnt variables (underpricing, price revisions,
and ROA means) and the issue characteristics éna¢ ®s our primary explanatory variables. IP@s ar

classified by whether or not Fls have post-IPO imgsl of shares or loans in issuers. Comparingneotu

Dealscan.
8 For our sample of 1269 IPOs from 1994 to 20000owy find 266 IPOs with prior loan investments auting to
Dealscan. However, our hand collection from thespeatus yields 821 IPOs with prior loan investments
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2 and 3, we see that IPOs with FI equity holdinggehlower underpricing and price revisions thandPO
without these equity holdings, which suggest thHagquity investments affect the underwriting praces
However, these differences could also be drivemthyer issue characteristic differences acrosswioe t
samples. Consistent with this concern, we obsénee IPO issuers with Fl equity holdings have
significantly larger total assets, are more ofte&fS listed, raise proportionately more equity, témdse
larger underwriting syndicates and are less oféehriology firms than IPO issuers without them. 3PO
with FI equity holdings are also more apt to usdamriters with weaker reputations, which is coresis
with a certification effect from FI equity holdingjsat partially substitutes for underwriter repigat

Comparing the fourth and fifth columns of Tablea® find IPO issuers with bank loans have a
significantly less negative ROA, which is suppagtf a bank loan certification effect. Howevee ttvo
samples can also differ in other important waysciwvhive may need to control for. To reinforce this
point, we see that IPO issuers with bank loansoliter and less often in Internet related technelegi
have smaller stock return standard deviations, ifeglebal offerings and use smaller underwriting
syndicates. Finally, IPOs with bank loans sell jprtipnately more new shares, more frequently uge Bi
6 auditors and list on the NYSE and have a shanterval between filing and issuance dates. These
differences in issue characteristic for firms wihventure investments are consistent with Fisgirafg
venture investments in relatively less risky prahatheld firms.

Table 3A presents descriptive statistics on theuahmumber of IPOs with FI venture
investments. As seen in the first row, the largeshber of VC backed IPOs occurs in 1999, whileyea
1993, 1996, and 2000 also have a large number@é.IPThe smallest number of IPOs occurs in 1998.
The frequency pattern is consistent with the ewidan prior studies of IPOs by Ljungqvist and Withe
(2003) and VC-backed IPOs by Lee and Wahal (200Bhe data show clear evidence that the IPO
market experiences hot and cold market conditionsur sample period. Examining the proportion of
IPOs with FI equity or loan holdings, we find rélaty stable patterns except for the 1998-2000qukri
when the frequency of equity holdings rises andddall, especially in year 2000.

Tables 3B and 3C explore the frequency of equity laan holdings in IPO issuers by various

classes of Fls. We find that 86% of our VC-backe@ sample has FI equity and loan holdings. This
12



breaks down into 797 IPOs with equity holdings (58%our sample) and 981 IPOs with bank loans
(67.5% of our sample). In our sample, 530 IPOsshanth FI loans and equity holdings, which means
that over 40% of the FI VC-backed IPO sample hak Bb equity and loans in the same issuer. Of the
797 IPOs with FI equity holdings, we find that ab@6% of these IPOs involve multiple classes of Fls
Given that equity holdings by multiple classes & I individual IPO issuers is commonplace and a
large number of IPO issuers have both FI ventulbe ded equity investments, it is important to exaani
how both venture debt and equity holdings by indlial classes of Fl investors affect the IPO
underwriting process.

Table 3D examines the relative size of sharehodargl loans by classes of Fls. IBs own shares
in 5871P0s, representing on average 8.2% of these isslenes outstanding, whereas CBs own shares
in 2881POs with a smaller average shareholdings of 81@%ddition, insurers own shares in 123 IPOs
and on average hold 8.3% of shares outstandingle 3D also shows that Fls have outstanding loans i

approximately two thirds of the IPO sample and werage these loans represent 37.8% of total assets.

4. Empirical Results on IPO Underpricing
4.1. IPO Underpricing and Venture Investments bg,dBs and ICs

We begin the analysis by examining IPO underpricingasured by the percentage change in the
initial trading day closing price from the offeriger, when FIs continue to hold issuer debt or gaafiter
the IPO. Under the moral hazard hypothesis, Fl ihghklin issuers are predicted to increase IPO
underpricing; and under the certification hypothes$il holdings are predicted to lower underpricing.
These effects are predicted to intensify with largé holdings in issuers and greater informational
asymmetry between IPO issuers and outside investors

Drucker and Puri (2005) and Schenone (2004) anddgrdk loans in issuers with an indicator
variable, while Ljunggvist and Wilhelm (2003) anadyan investment bank’s percentage shareholdings.
In our analysis, we initially analyze FI holdingsing indicator variables to be comparable to théieza
literature, but focus on FI percentage ownershiglte for our primary analysis. We also examine

ownership percentages in combination with indicatariables to see if they both continue to have
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explanatory power. This allows us to test the irtgpce of FI participation, independent of their
investment levels.

Based on prior research on IPO underpricing, wel@np broad set of control variables
including: VC ownership, firm size, Big 6 auditopercentage of new shares issued, prior marketnretu
over event days -60 through -1, length of the tegfion period (initial filing date to IPO date),
underwriter reputation, a global offering indicatand an Internet indicatdr. We include VC
shareholdings of non-FlIs since Megginson and Wgi891) find that traditional VC ownership affects
underpricing. We include total assets becausetdiigns are likely to be more diversified and thiess
risky, resulting in lower underpricing. The pertage of new shares issued could signal an issuer's
eagerness to sell equity, raising investor advesection concerns and consequently increasing IPO
underpricing [Krasker (1986)]. Stable and robusrkat conditions and stronger underwriter reputatio
are also expected to reduce underpricing by lowetite asymmetric information in the marketplace
[Edelen and Kadlec (2005), Carter and Manaster@l3arter, Dark and Singh (1988)]. Finally, since
global offerings can be less familiar to foreigmastors and more complicated legally and logidiicate
expect it to increase underpricing. Most of thesmtrol variables are significant in earlier IPO
underpricing studies by Cliff and Dennis (2004)elaend Wahal (2004), Ljungqvist and Wilhelm (2003),
Loughran and Ritter (2004), and Schenone (2004)oddhout our regression analysis, we include the
above control variables as well as yearly fixecee§ to capture secular trends in underpricing fastd
and cold market conditior§.

Table 4A reports ordinary least square (OLS) eg@maf how IPO underpricing is related to Fl
holdings measured by indicator variables. Thetistics reported throughout our analysis are based
heteroscedasticity-consistent standard errors @djufor industry clustering using the Fama-French
industry classification? In the first column of Panel A, we find that IP@derpricing is reduced by
10.37% in the presence of Fl shareholdings. Tesasiss economic significance, we scale this cciefft

by mean underpricing of 39.4%, as reported in Tahlewhich implies that the presence of FlI

° For a review of these control variables, see tineey paper by Eckbo, Masulis and Norli (2007).
% When we add a “bubble period” indicator, we obtsimilar results. Year fixed effects should morerthughly
adjust for variations in IPO market conditions. eTasults are also qualitatively the same withaatr fixed effects.
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shareholdings reduces average underpricing by appately 26%. Another way to assess its economic
significance is to observe that the sum of undeigi across the entire IPO sample equals $311.53
billion and 53.9% of the IPO sample has FI shamdihgk, so the presence of Fl shareholdings reduces
aggregate IPO underpricing by $44.2 billion (=3B¥Z%%*53.9%). In column 2, we add several
additional control variables for underwriter regiga, big 6 auditors and global offers, and finétth
while several of these additional control varialdes significant, our primary results remain qaaiNtely

the same.

In column 3 of Table 4A, we examine whether eghitydings by separate classes of FIs have
incremental certification effects, by replacing fleshareholding indicator with a variable that swas
the number of major classes of FI shareholders¢hwis bounded between 0 to 3, (i.e. IB, CB and IC).
The coefficient estimate on the number of majoss#s of FIs is negative and significant at the &9éll
The coefficient estimate indicates that underpgdaills by 7.26 percentage points with each aduttio
Fl class that invests in an issuer’s equity, caaesiswith an incremental certification effect.

In columns 4-6 of Table 4A, we sequentially introduthree separate indicators of equity
holdings in IPO issuers by IBs, CBs, and ICs. Wd that only the presence of IB and CB sharehgklin
have a significant negative effect on underpricingowever, given the large number of IPOs with
overlapping venture investments by several Fl elssis is important to examine the marginal effaxfts
these investments by simultaneously controllingventure investments of each major class of Flis. In
column 7, we include indicators of equity holdiryseach of the three major classes of Fls anddakb
loans. The estimates show that the presence ahtBCB shareholders and bank lending are associated
with significant reductions in IPO underpricing. d&mining the relative size of the coefficient estiesa
we find that CB shareholdings and bank loans hakeatively larger impact than IB shareholdings on
reducing IPO underpricing. When indicators of ggunvestments by IBs, CBs and ICs are jointly
estimated in column 7, the coefficient estimatedBs and CBs decrease by 13.93% (= (6.55-7.61))7.6
and 8.30% respectively compared to the coefficestimates in columns 4 and 5, where only one

indicator is included in each regression. This enme supports the importance of simultaneousiyngpki

™ Throughout the study, we include yearly fixed efe but for brevity they are not reported in thilés.
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into account the venture investments of all thregomclasses of Fls when examining the effects of
venture investments on IPO underpricing.

In column 8 of Table 4A, we further examine the aopon underpricing in the presence of
multiple major classes of Fl shareholdings. Fs purpose, we redefine the IB, CB and IC sharehgld
indicators to represent issuers having only eqguirgstment by one of these three classes of Flghaerd
we create three new indicators representing shhtielgs by each possible pair of FI clas§esThe
results in column 8 are strongly consistent witbrémental certification effects by different cles s
Fls. Both the magnitude and statistical signifieamd¢ the coefficient estimates are much greater for
indicators of shareholdings by pairs of Fl classEesr example, the exclusive presence of sharefgddi
by IBs and CBs reduces underpricing by 7.82 an@ #&centage points respectively, while the joint
presence of IB and CB shareholdings reduces urideigpiby 14.99 percentage points.

The adjusted R-squares of about 31% indicate thatstatistical model has good explanatory
power with respect to the cross-sectional varigbifi IPO underpricing® In summary, Table 4A shows
clear evidence that FI shareholdings and loanasseciated with reduced underpricing, consistetit wi
the certification hypothesis. The significance ofiltiple classes of FI shareholdings also provide
substantial evidence of incremental certificatiffiects, suggesting that individual classes of Fvjgle
independent certification of IPO issuers.

In reviewing the control variables, we find thatshof the coefficient estimates are significant
and have signs consistent with prior studies. Wmdter reputation, prior market return, and Intetrand
global offering indicators all have positive anatistically significant effects on underpricing, ieh
shareholdings of traditional VCs, firm total assetew shares issued and registration period duratio
have significantly negative effects on underpricinthe positive coefficients on the global offeriagd
Internet indicators are consistent with both globtiers and high growth firms having larger pricing
uncertainty and adverse selection effects, whichese IPO underpricing. The positive effect obipri

market return is consistent with earlier IPO staddy Hanley (1993) and Lowry and Schwert (2004),

2\We omit a separate indicator for when all thregomelasses of Fls are issuer shareholders betheseare only
nine IPOs in this category.
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which find only partial adjustment in IPO offer ggs to positive issue information uncovered atber t
initial filings.**

In Table 4B, we report ordinary least square (OeSiimates of the effects of FI percentage
shareholdings on IPO underpricing. The primary meaf Fl equity ownership is their post-IPO
shareholdings as a percentage of post-IPO issaeesbutstanding. We use post-IPO shares, sincessha
that are being sold in a secondary offering will have a certification effect. In addition, befohe IPO,
investors know approximately how many new shares leing issued, so post-IPO percentage
shareholdings of FIs can be accurately estimatkd.pfimary measure of FI debt ownership is theadoll
amount of loans outstanding as a percentage dfdesets. We examine the effects of percentage shar
holdings by CBs, IBs, and ICs individually, as wal aggregate FI percentage shareholdings.

In the first column of Table 4B, we examine howatdtl percentage shareholdings are related to
IPO underpricing. Each percentage point increasaggregate FlI shareholdings significantly reduces
underpricing by 0.72%. To assess its economic fsgmice, we examine the marginal effect of a one-
standard deviation change in FlI aggregate shargigsidon underpricing. Given a 14.4% standard
deviation of aggregate Fl shareholdings, the maigffect is -10.65%. Scaling this effect by theam
level of IPO underpricing of 39.4%, as reported @&ble 2, we find that a one-standard deviationease
in Fl aggregate shareholdings reduces average prideg by approximately 27%. As seen in column 2
of Table 4B, adding several additional control &hles for underwriter reputation, big 6 auditorsl an
global offers does not noticeably affect the ressult

In columns 3-6 of Table 4B, we sequentially examtime individual effects of IB, CB, and IC
shareholdings and bank loans. We find that all feenture investment positions are associated with
significant reductions in IPO underpricing. To Bxae their marginal effects on underpricing, wenflyi

estimate the percentage shareholdings of the theger classes of Fls and bank loan size in coluroh 7

13 When the number of classes of Fls with equity stwents is replaced with the number of individulsl With

equity investments, we obtain very similar results.

4 'We also included price revisions as an explanat@rjable in the IPO underpricing regression. Beeahoth
underpricing and price revisions depend on offéreprwe follow Ljunggvist and Wilhelm (2003) by emsating a
two-stage least square model that treats both pridiang and offer price revisions as endogenouse fikst

estimate an OLS model for offer price revisionse clude the predicted values for price revisionthe second
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Table 4B. The estimates show that shareholdingsaoh major class of Fls and bank loans continue to
significantly reduce underpricing, even after collimg for the venture investments of other FI skas’
Compared to the coefficient estimates in columis the coefficient estimates in column 7 for CB and
IC shareholdings increase by 13% and 23%, resggtii.e., from 0.61 to 0.69 and from 0.65 to (,80
while the coefficient estimate on bank loans drbpsabout 20%4° We find that when the effects of
shareholdings by the three FI classes are analpd@ddually, they are underestimated relative toew
they are jointly estimated. This indicates thatlgring the effect of a single class of Fls in &iln is
likely to suffer from an omitted variable bias. Wenclude that controlling for the shareholding®otfer
major classes of FIs is important for the accurdgémation of the effect of any one class of FlI
shareholdings on IPO underpricing.

To assess the relative importance of various cdag&| venture investments, we multiply the
individual coefficient estimates by a one standdediation increase in investments. Given standard
deviations for 1B, CB, and IC shareholdings andkblvans of 11.34%, 7.76%, 4.95%, and 30.76%,
respectively, we obtain marginal effects for thecasated four classes of FI venture investments .8f7
(=-0.65*11.34%), -5.35, -3.96, and -1.23 percentpgimts, respectively. Given underpricing averages
39.4%, as reported in Table 2, a one-standard ti@vimcrease in the four classes of FI holdinghioes
average underpricing by about 18.71% (=-7.37/3913,59%, 10.05%, and 3.12%, respectively.
Obviously, shareholdings of IBs have the largestgmnal impact across the classes of Fl venture
investments.

In column 8 of Table 4B, we further examine thatigk importance of the presence and size of
multiple classes of Fl venture investments. Fos fhirpose, we include indicators for I1Bs, CBs, Hosl
shareholdings and bank loans along with their astat percentage ownership levels used in colummin 7
Tables 4A and 4B. The results indicate that tle sf FI holdings has a much stronger impact than t

presence of FI holdings used in many earlier studi€he four coefficient estimates for the percgata

step underpricing equation, but find the earligutts are little changed. The t-statistic of thedicted value of
price revisions is -0.69. The insignificant coeiffnt is similar to results reported by Ljunggwasd Wilhelm.

5 1f we replace bank loans (including lines of ctpdliith either lines of credit or loans excludingused lines of
credit, the associated regression coefficient itheeicase is negative and significant. The term lozefficient is -
.02 with a t statistic of -3.43 and a line of ctemtiefficient of -.12 with a t statistic of -2.08.
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holdings by each FI class are still negative amgghiBcant at the 1% level, whereas the correspandin
estimates for the indicators of venture holdingsnolvidual FI classes are all insignificant, excégy the
bank loan indicator, suggesting that the percentgeeholdings captures nearly the entire effect of
having FI equity investors’

These results on IPO underpricing are consistetit thie findings in Ljungqvist and Wilhelm
(2003) of a significant negative 1B shareholdinteef and in Schenone (2004) of a significant negati
effect from the presence of bank loans. Howeverpttain more unbiased estimates of the size skthe
FI certification effects by controlling for the veme holdings of other FIs. Moreover, we find tiatand
CB shareholdings have certification effects, whiohour knowledge have not been examined in the
extant literature, and we confirm that IB continaéhave significant certification effects after tofing
for IC and CB shareholdings. In addition, we fihdttthe bank loan size, over and above the pres#nce
FlI lenders, has a significant certification effdat.summary, the regressions in Table 4A and 4Bwvsho
clear evidence that FI holdings of equity and loans associated with a reduction in underpricing,
consistent with independent certification effeats ¥enture investments in equity and loans by each

major class of Fls.

4.2.Sensitivity Analysis
4.2.1Analysis of Underpricing across IPO Subsamples

To evaluate the robustness of our results, we examsubsamples of IPOs conditioning on
several additional issuer characteristics that yprimx the asymmetric information between IPO issuer
and investors. As a stronger test of the certificahypothesis, we segment the IPO sample inteeissu

with high and low asymmetric information. The cictition hypothesis predicts that FI shareholdings

% 1n contrast, the coefficient estimates of IB shatdings are unchanged.

" Our evidence is weakly consistent with the thedeyeloped by Puri (1999), who predicts a fall imlerpricing

when there is underwriter ownership in an issube 8lso observes that as underwriters’ investmenas issuer
increase, so do their incentives to underwrite wisalkes. However, this effect is based on her n@dsbumption
that underwriters are able to quickly sell theiarsgs following IPOs. The ability of underwriter-tare investors to
quickly exit the stock is often constrained by anentional IPO lock-up clause that contractuallgdsi pre-IPO
investors to retain their shares for an extendedoge typically six months following the IPO. In dition,

subsequent sales of stock by underwriters can tikefulimited by SEC disclosure regulations and WARule
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have a larger negative effect when asymmetric mé&tion is high. Following Beatty and Ritter (1986)
and many subsequent studies, we estimate the ¢évadymmetric information associated with an IPO
issue by the standard deviation of aftermarketydstibck returns, measured over trading days +21 to
+270® We then create indicators for IPOs which are abawé below the median level of return
volatility and interact these two indicators wittetshareholdings of each major FI class.

The first column of Table 4C presents estimatesFbfcertification effects when issuer
information asymmetry is high and low. Assumingttha0s with high return volatility have greater
information asymmetry, FI certification should exhia larger effect when it is interacted with ghhi
asymmetric information indicator. The results avitaystriking. FI share and loan holdings consiyen
have significant negative effects for issuers whilyh information asymmetry, but the effects are
insignificant for issuers with relatively low infmation asymmetry’

If VC reputation improves a FI's certification abjl then when we separate Fl shareholdings
into those with high and low VC reputation, we sloaxpect a larger reduction in IPO underpricing
when its VC reputation is high. In column 2 of 1@8C, we separate the shareholdings of a claB$sof
by whether an individual FI venture investor haskeal more IPOs than the sample median investor or
not. When two or more Fls in the same class aréyeiwestors in an IPO issuer, where one at laasta
high VC reputation and one has a low VC reputatioa,separate the shareholdings of the FI class into
shares held by high and low VC reputation FlIs &t tass. In column 2, we find that shareholdinfys o
Fls with better VC reputations are associated witimificantly less underpricing. For shareholdimgs
Fls with weaker VC reputations, we find that ICe associated with a significant, but smaller reidact
in IPO underpricing. These results support the ks that venture investments by FIs with better

reputations have greater certification effects.

2710, which tightly restricts subsequent sales fofcks by underwriters. Our evidence suggests thateh
mechanisms effectively protect IPO investors franmuaderwriter moral hazard problem.
18 The estimation period begins 21 trading days afted PO to avoid most price stabilization actiyishich could
bias stock return volatility downward. Studies taftslization activity by Ellis, Michaely and O’'Ha{2002) and
others report that it is generally limited to tlimstffour weeks following the IPO.
¥n sensitivity analysis, we obtain virtually idesdl results with alternative measures of informat@symmetry,
such as the proportion of tangible assets, IPO &gma, or residual return variance (calculated fepmne-factor
market model using the CRSP value-weighted maridx).

20



In columns 3 and 4 of Table 4C, we break up ourptanmto two four-year sub-periods. The
second sub-period includes the bubble period, whezeexpect issuers in general to have higher
information asymmetry. The signs of the paramestimates of FI equity holdings are all negative and
significant in both sub-periods, though the siz¢éhefF| coefficient estimates in the earlier peraod only
one half to one third as large as in the latergaer similar result holds for bank loans. Thessuts are
not surprising given the later sub-period has maaler average IPO underpricing and potentiallyhrg

information asymmetry.

4.3.2 Controlling for Endogeneity

In the earlier analysis, we treat FI shareholdiagshe IPO date as exogenous, but there are
plausible reasons to believe otherwise. For exantlequity ownership is a consequence of itswrent
investment evaluation process, both when the Bt firvests in the IPO issuer and in each subsequent
period that it retains its venture investment posife.g., Lee and Wahal (2004)]. At each venture
funding round, a FI venture investor must decidestivbr to continue investing, allow its investment
position to be diluted or exit from its venture @¥ment. Just prior to an IPO, a FI has to makéhano
decision about whether to sell some or all of tares in a secondary offering that can piggybachkron
IPO primary offering [Delaney (2005)].

It is well known that endogeneity can result inansistent model estimates. The evidence in
Table 2 shows a nonrandom distribution of IPO issiraracteristics across VC backed IPO issues with
and without FI equity ownership, which is consisteith FI venture capitalists using somewhat difar
investment criteria than traditional VCs in deterimg their on-going investment levels. This suggest
that endogeniety is a potentially serious conc@millustrate this possibility, suppose that Fladeo
make initial and continuing venture investmentsfinms with greater transparency and that these
investments do not alter FIs’ access to proprietafgrmation about these firms. If greater inforinat
transparency leads to less underpricing, then ativegrelation between FI equity ownership and

underpricing could be spurious, and simply proxy doFI's investment criteria. In this case, the OLS
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regressions of IPO underpricing would be misleadangl the coefficient estimates for Fl equity
ownership would be inconsistent.

To address the potential endogeneity of FI shadahgd, we estimate a two-equation treatment
model [Maddala (1983)f. The endogenous venture investment decision is imodesing a treatment
equation. Suppose there is an unobservable undgnriable FI Shares* that determines the size of

post-IPO FI equity ownership in an issuer, thetimeat rule forFl Shares*is

Fl Sharé = M b+¢ (1a)

100 when 100< Fl Share (1b)

FI Share =< FI Share when 0< FISharg 100 (t)
0 when FI Share< 0 (d)

whereF| Shareg is a latent variable observed only when FlIs hpest-IPO equity ownership in issuer

M; represents a vector of determinants of post-IP@dflity ownershipp; is a vector of coefficients
multiplying the elements oM;; and ¢ is a disturbance term assumed to have a standamwdah
distribution. IfFI Shares*exceeds 100, then the actual observed FI percestegeholdingKl Share$

in an issuer will equal to 100; Kl Shares*drops below OFI Sharesin an issuer will equal to O;
otherwiseF| Shares*equals td-l Shares Since there is substantial densityFhShares= 0, we treat this
as a censored variable. Hence, we estirkatBharesas a double boundary Tobit variable, which is
constrained between 0 and 100.

The second equation in the simultaneous systemiagantPO underpricing and uses the same
regression specification as in column 2 of Table @&ept that the insignificant Big 6 auditor isitied.
After controlling for a number of other issue claegistics, we obtain the estimated marginal efexdt
FlI shareholdings on IPO underpricing from the failog equation:

Underpricing= ¢, + ¢;- Fl Sharest ¢,- Bank Loanst c;: Inverse Mill's Ratio

+ ¢4 Control Variablest u. (2
where for simplicity we omit the IPO issuer subgcfiom the variables.

We improve on the existing literature by adjustingendogeneity of FI shareholdings. We also

use a Tobit model, instead of a probit model, totied for selection bias caused by Fl equity inwest
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criteria. We limit the Tobit model regressors tsuer and FI characteristics known at the time eflBO

to avoid look-ahead bias. It is well known thadiindual VCs generally specialize in a few indussrior
technologies and prefer to invest in firms neairth#ices. Consistent with this perspective, wedfithat
issuers of VC-backed IPOs cluster by industriesidhgearters states and years [e.g., Lee and Wahal
(2004)]. To take these aggregate VC investmenépet into account, we include industry indicatfors
each issuer’s two-digit SIC code, state of incoagion and offer year. As one measure of an IPO’s
credibility with investors, we include lead undeiter reputation. If there are co-leads, then weaye

the reputations of the lead underwriters. Issusz and issue complexity are measured by pre-IP& tot
assets and an indicator for global offerings retpely. NYSE listing is correlated with more andlys
and business press coverage for the stock andvimth reduces asymmetric information. An indicator
for younger firms below the median age of our IB8uer sample is included in the regression to captu
the degree of information asymmetry between issaedsoutside investors. The percentage of secondary
shares in an IPO is included as a control for tieeemental information effect of insiders sellinees.

We include traditional VC shareholdings and the bhanof venture funding rounds to control for theesi
and intensity of total VC investment activity in &suer. We use aggregate value of U.S. VC pootfoli
holdings (Sand Hill Index) in the quarter priorttee IPO filing as a measure of expected VC returns.
Finally, all of the significant regressors in thiestf step Tobit model, which are omitted from tleeend
step regressions, are statistically insignificantinreported second step regressions, supportaiguse

as instrumental variablés.

It is well known that an IPO is the most attractiviC exit since it typically generates
significantly higher profits than alternative exitShe size of a VC's post-IPO equity ownership
commitment can have crucial impact on investor @asp to the IPO. As VCs sell more shares at the
IPOs, perceived information asymmetry rises, amnor @tudies show that higher information asymmetry
cause public investors to demand higher discount$P® shares they buy. Thus, VCs are reputed to

frequently accept lockup restrictions to enhanocgestor demand and limit IPO underpricing. These

20 For an application of this model, see Nelson atsD(1978).
2L A lead VC is defined as the venture investor hguifre largest pre-IPO stockholdings. In a vast nitgjof cases,
that would correspond to the VC making the larg@gstment.
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trading restrictions allow information asymmetry dssipate prior to the VC funds exiting from these
IPO issuers [Gompers and Lerner (2004)].

We now explore post-IPO venture investment decssioh FIs in greater detail. Since VCs
affiliated with Fls have similar incentives to othéCs, we expect company age, underwriter reputatio
aggregate value of VC portfolio holdings (Sand Hilliex) in the quarter prior to the IPO, and th®'#?
secondary offering proportion to have negative atffeon post-IPO FlI share ownership, because these
variables are likely to proxy for reduced infornoatiasymmetry between issuers and VC investorseSinc
longer operating and financial histories generadlyuce information asymmetry, issuer age is induake
a control. Use of higher ranked underwriters redugevestor information asymmetry by credibly
certifying issue quality. Higher values of aggreg®iC portfolio holdings in the prior quarter (Sadl
Index) can raise investor expectations about thadityuof VC-backed IPOs. Optimistic expectations
about the performance of firms in the private eguitarket can cause investors to discount the
importance of information asymmetry in IPOs, thgr@mabling FIs to liquidate their equity holdings
more easily following lockup expirations. The se#ddPO secondary offerings is likely to be highdram
underwriters are optimistic about investor demandtie issue and are less concerned about infarmati
asymmetry, so they do not object to insider sai¢isealPO date.

Turning to the other control variables, we expéet humber of venture funding rounds, global
offerings, underwriter syndicate leadership, andltassets to all have positive effects on FI owhigr.
Global offerings are more complex than purely daind®Os and face a wide array of multinational
securities regulations and can entail greater médion asymmetry for foreign investors. The Flsigqu
owners who are also underwriters are likely to haven greater information advantage over public
investors than do other FlI equity owners. These &fés likely to maintain larger equity ownership
positions to avoid the appearance of conflictsnbtérest with IPO investors. Since large firms a&ss|

risky, Fls are more likely to retain larger investmh positions in these issuers. Finally, the laayerthe
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equity holdings of traditional VCs, the smaller tlegel of VC investments that Fls are likely to reak
due to competition from the traditional VCs to méet IPO issuers earlier funding needs.

We estimate the two-equation treatment model ugikiggckman two-stage estimation procedure.
Our selectivity adjusted estimates of FlI venturenesship are reported in Table 5. They show that
regardless of whether or not the inverse Millsorddi statistically significant, our prior conclusmabout

the effects on IPO underpricing of FI holdings s¥fuer equity and debt remain unchanged.

4.3.3 Adjusting for Price Stabilization

Several recent studies of price stabilizationsAlggarwal (2000), Ellis, Michaely, and O’Hara
(2000), and Lewellen (2006) document that undeersitcreate short positions in the stocks they
underwrite by overselling the IPO issues. Whileytlsan close their short positions by exercisingrthe
overallotment options, in many weak IPOs they cotlregir short positions with aftermarket share
purchases, which can artificially raise IPO afterkea prices. Lewellen (2006) documents that price
stabilization creates significant price rigidity at below the offer price and raises equilibriurnckt
prices in the short run. To assess whether oultsesre distorted by price stabilization, we replale
one-day IPO returns as the dependent variable fiwtrday, ten-day and twenty-day returns. The
resulting FI venture investment effects observeth@se untabulated estimates are qualitativelyssmee
as those found for the one-day IPO returns.

Using proprietary underwriter records, Aggarwatwments that IPOs with weak initial returns

of 5% or less exhibit a disproportionately largeoamt of price stabilization activity. We use thisding

22 We also include a variety of other control varesbthat could affect the decision about the poSt-&uity
ownership of brokerage firms. We also include matcimarket returns (NYSE or Nasdaq), number of IR(Ds,
average underpricing of IPOs over the prior thremtims, as well as the days between filing and gsdates, to
measure information momentum. We examine an inglidar big six auditor and measures of VC reputasoch
as lead VC age and the number of IPOs backed byettk VCs to control for the reputation of internaets
involved in the issuers. A lead VC is defined asig the largest pre-IPO stockholdings. In a vasjamty of
cases, that would correspond to the VC makingahgebkt investment. We consider issuer size andipsmte with
market capitalization calculated at the offer pgsieed an indicator for NYSE listings. We contral fgsue size with
gross proceeds and the percentage of new sharsrsaffVe include tangible assets as a percentafpeedfassets
and indicators for Internet bubble period and tiéstence of lockup agreements to control for infation
asymmetry. We control for ownership of VCs otheartithose of brokerage firms and for VC share salés.
include the percentage of secondary shares in ffeging to control for secondary selling. We alsmlude
indicators for Internet, technology, financial, andity companies. We also control for industiyeid effects using
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to develop several alternative proxies to contoolstabilization. Re-estimating regression (2Yable 5
after excluding all IPOs with initial returns of 566 less, we find that our prior results are roliosthis
restriction. We find similar results when we extguPOs with non-positive initial returns or offaices
below the filing range [Aggarwal (2000§f. Thus, our findings are not significantly influedcky price

stabilization.

4.3.4 Other Sensitivity Tests

We also explore the sensitivity of our initial finds to several alternative measures of
underpricing and FI share ownership. The earligrassions are re-estimated when one-day IPO returns
are based on the midpoints of closing bid and asites, instead of closing prices. This procedure
extracts any bid-ask bounce effect from initial IlP€urns, an effect which Lease, Masulis, and Page
(1991) find represents a significant portion of fpubffering date returns for SEOs. In further kysés,
we use VC age as an alternative measure of VC agpatand include a number of alternative control
variables that further describe IPO issue charisties without changing our basic conclusiéhsvhen
we replace bank lending by non-bank lending orl tetading, we find the reduction in underpricing is
less significant, suggesting that bank certifiaatis more credible. To ensure that our resultsrate
driven by outliers, we estimate quantile regressiamd alternatively winsorize our sample at 1% %#id
levels. We find very similar qualitative results fall these additional tests. As a further robussniest,
we decompose IB and CB shareholdings accordinghethver a Fl venture investor is also an underwriter

in the IPO. We find that equity investment by CBlarwriters relative to non-underwriters is ass@&dat

the forty-eight Fama-French industries. Given thase control variables are insignificant and theluding them
does not affect our results, the results are rmtléded but are available upon request.
2 Other earlier studies on stabilization commonlg imtial IPO returns equal to zero or below (IP@pricing) as
a proxy for IPOs experiencing stabilization.
24 Other control variables include the percentage avsltip that Fis sell, post-IPO share trading volustere
turnover, stock return standard deviation, equitpitalization, average underpricing of IPOs andtthal number of
IPOs over the prior three months, a financial indusdicator, a utility indicator, a technologydicator, a NYSE
indicator, a Section 20 bank indicator, an ovetaiknt indicator, a lockup indicator, equity ownepshy managers
other than CEOs and by directors, equity salesllbyhe major financial intermediaries, CEO, andestimanager,
lead underwriter warrants, IPO firm ad&C reputation measured by VC age and the numbd?@©@$ backed by the
lead VC in the prior year, and the log of tangiasets (measured by property, plant and equipraedttangible
assets as a percentage of total assets. Of thaables, only trading volume is statistically sfgrant. We also use
these control variables for absolute price revisiand long-term return on assets and obtain simakarlts.
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with a measurably larger reduction in underpricitigpugh this difference is not statistically sigaint.
Finally, we redefine the indicators of shareholdingy classes of Fls to only equal one when
shareholdings reach a minimum threshold level. indecators become more significant as the threshold
levels are raised, which is also consistent with ¢ertification effects increasing with the size Fof

venture holdings.

5. Absolute IPO Price Revisions and Financial Ingution Investments in Issuers

Next we test the predictions of our hypothesesafigolute IPO offer price revisions. Under the
certification hypothesis, FI venture investors ddaeduce absolute price revisions. The moral tthza
hypothesis predicts the opposite. Table 6 presesttmates of the relation between the size oERture
investments and absolute offer price revisionstrolimg for a number of other issue charactersstic
found to be significant in earlier analyses of Ip@e revisions as well as yearly fixed effectsapture
secular trends and hot and cold market conditiipsngqgvist and Wilhelm (2003)].

Regression 1 on Table 6 presents estimates of gafgréssuer shareholdings by three major
classes of Fls on absolute offer price revisidnd.he estimates show that shareholdings by alktfie
classes significantly reduce absolute price remisioAdding three additional control variables for
underwriter reputation, Big 6 auditors and globiiings in column 2 does not alter our conclusiofrs
column 3, we add an inverse Mill's ratio from TalBldo adjust for selection bias in FI shareholdings
using a Heckman two step procedure. The coeffi@stimate of the inverse Mill's ratio is negativeda
significant, though we find similar FI shareholdieffects.

To assess the economic significance of aggregasédrkeholdings and to facilitate a comparison
with our earlier results on underpricing, we estands marginal effect. Multiplying the coefficient
estimate of -0.15 from column 1 by its standardiatéean of 14.4%, we obtain a -2.16% marginal effect

We see that a one-standard deviation increase mgfiegate shareholdings reduces average absolute

% |n another sensitivity test, we also use a logsfarmation as the dependent variable to take atquotential
skewness in absolute price revisions. We add of@rdeaking logs to avoid losing observations whire offer
price equals the filing range midpoint. The resales qualitatively the same for this transformation
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price revisions by about 10.85% (=-2.16/19.9), giveat the mean absolute price revision is 19.9% as
reported in Table 2.

In column 4 we replace aggregate Fl shareholdingls the number of major classes of Fls
making private equity investments in an IPO issudrich captures the independent certification é¢ffec
of venture investments by each major class of Wis.find that shareholding by each additional clafss
Fls significantly reduces absolute price revisibpd.70 percentage points.

In column 5, we jointly examine the separate impadtequity investments by IBs, CBs and ICs,
plus bank loans. Both IB and CB shareholdings axkignificant negative effects absolute offer price
revisions With respect to issuer bank loan size, we find alkraut significant reduction in absolute offer
price revisions in all the regressions. To asséss relative importance of different classes of Fl
ownership, we multiply the coefficient estimatesiBfand CB shareholdings and bank loans by their
respective standard deviations (i.e. 11.34%, 7.7&%, 30.76% respectively) to obtain their respectiv
marginal effects of -1.59%, -1.09%, and -0.31%.viOWsly, IB shareholdings have the largest marginal
impact on IPO price revisions among the four clagder| investments. In column 6, we add an inverse
Mill's ratio from Table 5 to adjust for selectioriab in the choice of FI venture investments andiobt
similar results. The findings that IPOs with FI w@m® investors have smaller absolute price revisgine
further support to the certification hypothesis. dontrast, the moral hazard hypothesis appears
inconsistent with the evidence.

The overall explanatory power of these cross-seatimodels compares favorably to the existing
literature, with adjusted R-squares ranging betw&&¥ and 18%. Nearly all of the control variables
have statistically significant coefficients andithségns are consistent with prior studies. Spealfy, we
find that absolute offer price revision is negdiveelated to new shares issued, total assets lamd t
registration period, while it is positively relatemiglobal offers, and technology and Internetéssu We
also observe that a stronger lead underwriter agjout is associated with greater absolute offecepri
revisions, which is consistent with higher rankedierwriters being more willing and able to shepherd
riskier issues to market. Finding larger IPOs temtave lower absolute price revisions is consisigtn

underwriters pursuing more thorough due diligenogestigations as their exposure to potential
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underwriting losses rises. Larger prior marketimet are associated with larger absolute pricesievs,
which is consistent with offer prices only partyalhdjusting to new information uncovered in the
registration period; a result first reported in gn(1993).

Although Table 6 only presents results for the sifeFl venture investments, we find in
untabulated results that the impacts of individtlabses of FIs making venture investments on atesolu
price revisions are similar to their impacts on enpdicing. We also find that the reduction in absel
price revisions is much greater in the presencenoltiple classes of Fl investments. However, the
significance of these Fl ownership indicators l&rglisappears when the size of these Fl holdings ar
also included in the regressions.

In other untabulated results, we find that theiearkesults are robust to a variety of alternative
specifications and control variables. For exampie find that high asymmetric information issudratt
have FI shareholders experience significantly loalesolute offer price revisions. We also find arstyer
certification effect for FIs with high VC reputatis. Further, when we include an indicator for extra
warrant compensation to lead underwriters, we finsignificantly positive coefficient. This finding
consistent with warrant compensation being assetiaith riskier IPOs, which have a greater liketido
of significant news releases over the registrapenod. However, the effects of FI shareholdings ar
invariant to including warrants in the regressions.

In other untabulated sensitivity tests, we estintatentile regressions and winsorize our sample
at the 1% and 5% levels to extract the effectsubliers. We also examined IPOs in the 1993-1996 an
1997-2000 subintervals and find stronger resultgle 1997-2000 sub-period. This stronger relation
the 1997-2000 period is consistent with our findiagunderpricing. Finally, we also examine ravieof
price revisions and find qualitatively similar réisu After examining all these alternatives, wadade

that our earlier results are robust to an arragitefnative specifications and estimation approsche

6. Long-Run Operating Performance Following IPOs
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We next examine issuer long-run operating perfomaameasured by industry-adjusted ROA
over the initial five year post-IPO period, conaiital on FlI venture investmerffsThe certification
hypothesis predicts higher issuer long-run opegapierformance for IPOs with FI shareholders wheehav
access to proprietary issuer information as a apresgce of their venture investments. In contrdm, t
moral hazard hypothesis predicts lower ROA levetd®POs having Fl venture investors.

To examine the association between Fl venture tmessts and issuer operating performance, we
use ROA defined as earnings before interest arebt@BIT) divided by total assets over the 5-yezstp
IPO period. To eliminate biases induced by industincentration within the IPO sample, we adjust
issuer ROA for any industry effechy subtracting out the industry mean. Industry cosifion is based
on Fama and French (1997) industry classificatiod &0A availability in the Compustat annual
database. Industry adjustments are made to ensateur results are not driven by a combination of
varying industry representation across IPO subsesmghd significant differences in industry mean ROA
levels. We also control for yearly fixed effects ¢apture secular trends and hot and cold market
conditions. Requiring the availability of annuatr@iags and total assets in the Compustat dataloaske
five year post-IPO period reduces our sample tod8&rvations.

Columns 1 - 3 of Table 7 present the effect of eggte shareholdings by FIs on industry-
adjusted ROA. The evidence in column 1 supportsctrelusion that Fl shareholdings have a positive
effect on issuer long term performance. We seel#iger FI shareholdings are associated with higher
issuer ROA levels. Adding additional control vaftegbin column 2 does not affect the results. luowl
3, we add an inverse Mill's ratio from Table 5 tontrol for selection bias due to an FI's venture
investment criteria. The coefficient estimate & thverse Mill's ratio is positive and significawygt our
gualitative conclusions remain unchanged.

To assess economic significance and facilitatenapasison with the earlier underpricing results,
we multiply the coefficient estimate for aggreg&teshareholdings in column 1 of 0.29 by its staddar

deviation for the sample with ROA data of 9.76%ophtain a 2.83% marginal effect. Given an average

% While other studies have analyzed long run staafopmance, this evidence is generally greeted sk#pticism
due to the generally recognized inadequacies ofiffkeadjustment benchmark problems discussedrinraber of
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ROA level of 14.4% (as reported in Table 2), a atendard deviation increase in Fl aggregate
shareholdings reduces average ROA by about 20%.

In column 4 we replace aggregate Fl shareholdints tive number of FI classes holding shares
in an IPO issuer. The number of FI classes captilmesndependent certification effect of adding one
more class of Fl venture investors. We find thatidditional class of FI shareholders significamdises
issuer ROA by 4.48%.

In column 5, we jointly examine the individual effe of shareholdings by IBs, CBs and ICs and
bank loans on long-run IPO issuer operating peréore. Both IB and CB shareholdings exhibit a
significant positive effect oissuerROA. To assess their relative importance, we multiply ¢befficient
estimates on IB and CB shareholdings by their rspe standard deviations (i.e. 7.27% and 5.83%) to
obtain their marginal effects of 2.69% and 1.75%de clearly see that IB shareholdings have a larger
marginal impact. In column 6, we add an inversel'Mifatio from Table 5 to control for selection bia
associated with FI shareholdings and obtain quiéty similar, though economically stronger result

Examining the coefficient estimates of the contratiables, we find that a large majority have
significant coefficients and signs, which are cetgit with the findings of prior studies. All these
regression equations show good explanatory powttr adjusted R-squares of at least 18%. Overall, the
evidence in this table is clearly supportive of libveg-term predictive power of certification by ¥nture
investors as a whole and it supports independettication by individual classes of FIs. The evde is
inconsistent with the moral hazard hypothesis.

Although Table 7 only presents results for the 9fe-l venture investment, in untabulated
results we also find that the impacts on long-rygerating performance of the presence of multiple
classes of FI venture investors and find the eséimare consistent in signh with the impact of aggre
Fl investment. The reduction in ROA is much greatethe presence of multiple classes of Fl investor

However, the significance of indicator variables thee presence of individual Fl investor classegdly

studies including Fama (1998), Eckbo, Masulis amatliN2000) and Mitchell and Stafford (2000). Alssee
Eckbo, Masulis and Norli (2007) for more recentdevice and further discussion of these issues.
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disappears when we also include measures of thegsiments levels, though the latter ownership
variables are significant.

We find in untabulated results that our long runfgrenance evidence is robust to an array of
sensitivity tests. For example, we find that higbck volatility IPO issuers with 1B or CB sharehetd
experience significantly better mean ROA levelsnthaw stock volatility issuers with 1B or CB
shareholders. Interestingly, low stock volatiligsiiers with IB or CB shareholders have higher mean
ROA levels than those without IB or CB shareholdérother tests, we add the control variables used
the Table 5 for robustness analysis, divide the #@ple by FIs with high and low reputation VCs,
estimate quantile regressions and winsorize thepleaat the 1% and 5% level to limit the effects of
outliers. In all of these cases, we find our casidns are unaltered and are consistent with theysated
in Table7. For example, we find stronger certiiima effects for Fls with high VC reputations arat f
IPOs with greater asymmetric information. We alsada the IPO sample into 1993-1996 and 1997-2000
sub-periods, and again find stronger results fer®97-2000 sub-period. When we examine the sesult
of interacting the FI class indicators, as we diddnderpricing, we find that these interactionmgrare
stronger than the indicators for individual FI des, as we find for underpricing.

As a further robustness test, we estimate theili@etl of delisting using a probit model, where
the dependent variable equals one when the stod&listed because of financial distress (i.e. duss
meet listing requirements) over the five year gB€-period. Over this sample period, we find 2183P
in our sample are delisted for financial probledefined as CRSP delisting codes between 500 and 600
In addition, only two companies in our sample ageitlated within five years of their IPO dates. Whe
we examine the probit model estimates, we findgmsicant effects for FI holdings on the issuer
delisting probability, which is consistent with Gpers and Lerner (1999) who report insignificanthess
for an indicator of underwriters having a prior uge investment. This suggests that survivorsiag Is
not a serious problem for our analysis of long teparating performance. We also find similar restdt
the 5 year ROA evidence when we examine long teperaging performance using only 3 year ROA
levels, where we only require ROA data for the &rypost-IPO period. This also indicates that

survivorship bias is not driving our results.
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7. Conclusions

We evaluate several hypotheses concerning thetetbéwenture investments by different classes
of FIs on the IPO underwriting process. Under thsib certification hypothesis, the existence of khy
investments in issuereduceghe asymmetric information faced RO investors since Fls have access
to proprietary issuer information and are conceraddut the risks and expected returns of their
investments. Thus, FI venture investment is predi¢b raise the prices that IPO investors arengltio
pay. We also test whether the strength of Fl foeation of issuers rises with the size of FI invesnts
since Fls have greater incentives to monitor issngore closely when they have greater capitalsit ri
As a further extension, we examine whether theeeirmdependent certification effects when multiple
classes of FIs make venture investments in the sssner and whether some FI classes produce greater
certification effects.

The moral hazard hypothesis offers a counterpanthe certification hypothesis. The moral
hazard hypothesis predicts that a venture invedtimean Fl carcreate an underwriter conflict of interest
with IPO investors. The reasoning is that an Fldbién from an IPO since it strengthens an issuer’s
financial condition, which in turn raises the exjecvalue of the FI's venture investment. If the FI
venture investor is an underwriter or can influertbe underwriter through its ongoing business
relationships, then the underwriter can be mordingilto bring weaker firms public. Given these
incentives, rational investors will be more skegitiof underwriter certification when there are Ehture
investments in an IPO issuer, which is predicteith¢oease IPO underpricing.

To summarize our findings, we observe that the sfzagenture investments in issuer shares and
loans by classes of FlIs are associated with sagmifly less IPO underpricing and absolute pricésiens
and with significantly higher IPO issuer returns assets in the post-IPO period. We find that ventur
investments by multiple classes Fls have indepenraigsh incremental impacts on the IPO process. The
marginal effect of venture holdings by differenasdes of Fls is noticeably changed when multiple
classes of Fls are venture investors in the sasueiisIn addition, the presence of a class of Rture

investors largely loses its statistical significarehen we also include the size of its venture stwent,
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which suggests that information contained in thisterce of FI classes of venture investors is sulesu
by its corresponding investment levels. Theseli®sue also robust to adjustments for selecti@s bi
caused by the Fls’ venture investment criteria. &doer, the impact of Fl venture investment posgimn
greater for IPO stocks with more information asyrtmnewnhich is further support for the certification
effect of FI venture investments. Likewise, the @aopof Fl venture investment positions is greatat a
more significant for IPO stocks backed by more tapie VCs, who are better able to reduce the
asymmetric information problem facing outside irtees. Finally, in periods with larger IPO
underpricing, which are likely to represent perioflgreater asymmetric information, Fl investmealso
have stronger effects.

Overall, our evidence is consistent with the sizeemture investments by Fls acting as a credible
certification mechanism for IPO issuers, and iinisonsistent with FI venture investments creating a
serious moral hazard problem for IPO investorsaddition, our evidence highlights that various skess
of financial intermediaries have significant incemal certification effects, which is consistentthwi
these FlIs independently producing evaluations @ iBsuer quality. One fruitful avenue for future
research is to explore in greater detail the infdiom production processes of Fls with respect to

privately held firms and how they use this inforioatto affect the IPO underwriting process.
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Table 1. Variable definitions

Underpricing (%)
Price Revision (%)
Delisting 5-Year Rate

Return on Assets in 5 Years (%)

Fl Shares (%)

IB Shares (%)

CB Shares (%)

IC Shares (%)

IB Share Indicator

CB Share Indicator

IC Share Indicator

IB and CB Share Indicator

IB and IC Share Indicator

CB and IC Share Indicator

Share Sales by Pre-IPO Investors (%)
Bank Loans (%)

Stock Return Standard Deviation (%)
VC Shares (%)

VC Selling (%)

CEO Shares (%)

Total Assets

Offer Size ($Millions)

New Shares Issued (%)

Prior Market Return (%)

Recent IPO Activity
Prior Sand Hill Index

Number of Financing Rounds
Registration Period Duration
Underwriter Reputation

Big 6 Auditor

Syndicate Size

NYSE

Underwriter

VC Age

Issuer Age

(Closing Price on Trading Day Offer Price) — 1

(Offer Price - Midpoint of IratiFiling Range) / Midpoint of Initial Filing Raeg
Indicator Equals 1 if the IPO Issuer is Delistedriot Meeting Exchange
Requirements Within 5 Years of the IPO Date, afattierwise.
Average of Annual EBITDA / Total Assets Over thed-i¥ears After the IPO

Adjusted by the Average Industry Level Based on &#&mench (1997) industry
classifications

Post-IPO Issuer Shares Held by MdgriBs, CBs, and ICs
Percentage of Post-IPO Share Hel8by
Percentage of Post-IPO Share He@tBsy
Percentage of Post-IPO Share Helddwyance Companies
Investment Bank Pre-IPO Shaihgk of at least k%
Commercial Bank Pre-IPO Shddahmgs of at least k%
Insurance Company Pre-IPO Sléitys of at least k%
Investment Bank Pre-IP@r&holdings of at least k%
Investment Bank and fasce Company Pre-IPO Shareholdings of at least k%
Commercial Bank and laisoe Company Pre-IPO Shareholdings of at least k%
Number ofedhdold by Pre-IPO Investors / Pre-IPO Shares éndsig
Bank Lending / Total Assets
IPO Stock ResuBtandard Deviation Over Event Days +21 to +270
Percentage of Post-IPO Share Helddwjitional and Corporate Venture Funds
Shares sold in IPO by VC Funds &eecentage of Pre-IPO Shares Outstanding
Percentage of Post-IPO Share HeBREKRY
Issuer Total Assets in the Fiscal Yzt Prior to IPO ($Millions)
Offer Price x Shares Offer@tior to Exercise of Overallotment Options)
Total Number of IPO Shamgets/ Post-IPO Shares Outstanding
Average Nasdaq or NYSE MafReturn over Event Days -270 to -21

Total Number of IPOs over the&oP3 Months

The Level of Sand Hill Index, a Measure of the \éahf Aggregate VC Portfolio
Holdings, Three Months Before IPOs

Number of VC Financirguids before IPOs
Trading Days betweeihP’s Initial Filing Date and Actual Issuance Pat
Investment Bank Rankingkedd Underwriters from Ritter and Loughran (2004)
Indicator Equals 1 if Auditor Is adb Auditor, and 0 Otherwise
Number of Lead Underwriters andMamagers
Indicator Equals 1 if IPO Is Listed on the N¥'S
Indicator Equals 1 if a Lead or Co-mgeraHas Shareholdings in the IPO Issuer
Age of VC at IPO
Age of Issuer at IPO from Ritter and gtanan (2004)
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Global Offering Indicator Equals 1 if IPO Is a Siltameous Global Offering, and 0 Otherwise
Internet Indicator Equals 1 for Internet Issuegdified in Ritter and Loughran (2004)
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Table 2. Mean values of issue characteristics

Descriptive statistics are reported for our sampieventure-backed IPOs completed between Janua®g Hnd
December 2000 by U.S. issuers. Variable definitiares given in Table 1. FI Equity represents IPCg tlave post-
IPO shareholdings by at least one FI in the foltayiclasses: commercial banks, investment banksisurance
companies, whereas No Fl Equity represents theingmgalPOs. Bank Loans represents IPOs that hawk kzmns,
whereas No Bank Loan represents the remaining IP®@s. also conduct-tests on the differences of IPO
characteristics between IPOs with FI equity anddR@hout them, and between IPOs with commerciakbaans
and IPOs without them. ** and * indicate that thetatistics are significant at the 1%, and 5% lkvwespectively.

Al No_FI FI. No Bark Bank

Equity Equity Loans Loans
Dependent Variables:
Underpricing (%) 39.40 44.24 35.26*** 39.92 39.14
Offer Price ($) 1312 13.24 13.02 12.92 13.22
Price Revision (%) 7.31 9.16 5.73** 6.43 7.76
Abs Price Revision (%) 19.90 20.97 18.99* 20.75 19.47
Return on Asset (5-Year) (%) -14.38 -13.69 -14.99 -30.05 -7.84%**
Issue Characteristics:
Total Assets ($Millions) 90.88 42.73  132.09*** 59.34  106.89
Issuer Age 8.73 8.46 8.96 5.80 10.27%**
Offer Size ($Million) 57.85 53.24 61.80 60.96 56.28
New Shares Offered (%) 36.16 35.21 36.97*** 32.20 38.16**
Global Offering (%) 25.96 24.34 27.35 29.92 23.96+**
VC Age 14.80 14.97 14.65 13.67 15.38**
Underwriter Reputation 784 8.01 7.69*** 7.83 7.84
Big 6 Auditor (%) 88.51  90.03 87.20* 85.34 90.11x**
Syndicate Size 276 272 2.80% 2.84 2.73*
NYSE 0.04 0.02 0.05%** 0.01 0.05+**
Registration Period Duration 57.64 56.78 58.37 61.07 55.90*
Recent IPO Activity 145.36 14599 144.83 143.94 146.08
Prior Market Return (%) 6.95 7.07 6.84 7.60 6.62
Prior Sand Hill Index 661.42 629.57 688.68* 816.16 582.87**
Number of Financing Rounds 424 412 4.34 4.63 4.04**
Return Standard Deviation (+21, +270) (%) 5.88 5.76 5.98* 6.54 5.54x**
Internet Firms (%) 21.97 20.82 22.96 27.51 19.16**
Total Number of IPOs 1479 682 797 498 981
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Table 3. Frequencies of IPOs with FI ownership byear and by classes of Fls

This table reports the frequency of IPOs by yeat bn different types of post-IPO FI ownership, asllvas the
aggregate ownership by major classes of Fls. Paneports the number of IPOs by year in total #r@lnumbers of
IPOs with post-IPO equity or loan ownership by yeafe also report the numbers of IPOs with equitylaam

ownership as a percentage of total number of IROBanel B, we separate IPOs into cases with Fiesioddings or
loans and IPOs with both. In Panel C, we examiageholdings of separate classes of Fls and thedrey of IPOs
with multiple classes of FI shareholders. Panekports the total number of IPOs with post-IPO owhgr by the
class of financial institutions and the averagecgetage shareholdings of the class of financiditin®ns in the IPO
issuers with post-IPO ownership by these instingid=or example, Shares are Fl shares as a pageasitpost-IPO
shares outstanding and Bank Loans are bank loamp@sentage of total assets.

Panel A. Frequency of IPOs by Year
1993 1994 1995 1996 1997 1998 1999 2000 Total

VC backed IPOs (No.) 210131 183 256 127 76 268 228 1479

IPOs with FI Equity ~ (No.) 130 62 90 127 68 43 137 140 797
(%) 61.917.3 492 496 535 56.6 51.1 614  53.9

IPOs with Bank Loans (No.) 160 95 136 178 76 52 173 111 981
(%) 76.2712.5 743 695 598 684 64.6 487 67.5

IPOs with FI Equity (No.) 193 115 163 222 105 71 217 182 1268
or Bank Loans (%) 91.87.8 89.1 86.7 827 934 810 79.8 85.7

Panel B. Frequency of IPOs by Types of FI Ventarestments

Any Fl Venture Shareholdings Loans SharBe?\tohldings
Investments Only Only and Loans
Number of IPOs 1268 287 471 510
Percentage of IPOs 85.7 194 31.8 345
Panel C. Frequency of Venture Equity Holdings bgsSes of Fls
Any Fls IBs Only CBs Only ICs Only Multiple FIs
Number of IPOs 797 411 140 54 219
Percentage of IPOs 53.9 27.8 9.5 3.7 13.0
Panel D. The Size of FI Equity and Loan Owney$hilPOs
Venture Holdings IBs CBs ICs
Shareholdings (No.) 587 288 123
Mean Share (%) 8.2 8.0 8.3
Bank Loans (No.) 981
Mean Loans (%) 37.8
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Table 4. Effect of financial institutions’ ownershp in an issuer on IPO underpricing

This table presents estimates of the relation batwBO underpricing and financial institutions’ aarship. Our sample
is based on venture-backed IPOs completed betwarrrady 1993 and December 2000 by U.S. issuersel$Arand B
present results of estimating the model for thé $aimple:Underpricing = a, + a;- FI Shares+ a,- Bank Loans+
ag-:Control Variables+ ¢. Underpricing represents the IPO first-day percentage retkiinShare represents post-IPO
percentage shareholdings of classes of financititions.Classes of FI Equity Investoirs a count variable ranging
from 0 to 2 for the total types of share ownerskipsng commercial and investment barkserse Mill's Ratiosare
based on Table 4 estimates. Other variable defirstare given in Table 1. In Panel C, columns 2))pfesent results
for the 1993-1996 and 1996-2000 periods, respdgtiamd columns (3) presents results for the madeterpricing=
a, + a;- FI Shares- Information Asymmetry a,-Bank LoansInformation Asymmetry a;-Control Variables+ e.
Information Asymmetrys measured by two indicator variables based onksteturn variance over event days +21
through +270 following the IPO. HV represents vac@ above the sample median and LV representaicarizelow the
sample median. Columns (4) present results fomibdel: Underpricing = a, + a;- FI Shares: VC Reputationt ay:
Control Variablest+ ¢. VC Reputations measured by two indicator variables based omtimeber of IPOs that the VCs
had previously backedigh VC Reputationndicates that the number of IPOs backed by a ¥Qouthe year of the
current IPO above the median anolw VC Reputatioindicates that the number of IPOs backed by a &Gelow the
median based on the VentureXpert population of ¥@d. The models are estimated with ordinary lsagstares, and
heteroscedasticity-consistent t-statistics adjustedama-French industry clustering are report®de find that yearly
fixed effects are statistically significant, thoufghn brevity they are not reported.
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Panel A. Indicators for FI Ownership

1 2 3 4 5 6 7 8

Coeff. t-stat Coeff. t-stat Coeff. t-stat Coeff. t-stat Coeff. t-stat Coeff. t-stat Coeff. t-stat Coeff. t-stat
FI Share Indicator -10.37 -3.27 -9.81 -3.12
Classes of FI Equity Investors -7.26 -3.55
IB Share Indicator* -7.61 -2.32 -6.55 -1.97 -7.82 -1.93
CB Share Indicator* -9.04 -2.28 -8.29 -2.09 -9.80.72
IC Share Indicator* -5.08 -1.57 -4.20 -1.29 -440 -0.88
IB and CB Share Indicator -14.99 -2.61
IB and IC Share Indicator -14.46 -2.49
CB and IC Share Indicator -21.49 -3.38
Bank Loan Indicator -8.57 -2.62 -10.48 -0.98
VC Shares -0.10 -1.72 -0.12 -2.09 -0.12 -2.09 -0.10 -1.8%09 -1.63 -0.07 -1.38 -0.11 -1.97 -0.12 -2.15
Log (Total Assets) 059 068 -2.78 -280 -2.64 -2.64 43.1:321 -2.82 -287 -3.21 -3.29 -3.07 -2.94 -2.54 -255
New Shares Issued -0.26 -3.48 -0.18 -3.08 -0.18 -3.0618-0.-3.05 -0.17 -2.99 -0.18 -3.04 -0.18 -3.10 -0.17 -3.05
Internet Firms 2790 4.04 23.88 356 2398 357 24.02 3ZB55 3.52 23.34 348 2429 3.64 23.85 3.53
Prior Market Return 121 6.08 119 6.05 120 6.08 1.20096.1.20 6.08 120 6.06 121 6.13 1.19 6.03
Registration Period Duration -0.10 -458 -0.08 -3.80.080 -3.83 -0.08 -3.80 -0.08 -3.81 -0.08 -3.78 -0.07 -3.69080.-3.84
Underwriter Reputation 259 326 276 358 2.67 3.31293.440 3.14 417 281 345 272 3.30
Big 6 Auditor -12.58 -1.58 -12.23 -1.54 -1258 -1.58.719 -1.48 -11.97 -1.50 -12.56 -1.58 -12.22 -1.54
Global Offering 2583 5.18 25.78 517 2591 5.19 25.3109525.27 5.07 26.07 5.24 2590 5.21
Intercept 69.00 9.61 5290 5.32 5047 517 49.73 5.01 424241 4234 438 46.78 4.74 50.87 5.04
Adjusted R 0.29 0.31 0.31 0.31 0.31 0.31 0.32 0.32
Number of Observations 1479 1479 1479 1479 1479 1479 1479 1479

* In regression 8, these indicators are redefimegepresent shareholdings by only one FI classanllide cases where multiple classes of FIs amekbllers.
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FI Shares

IB Shares (%)

CB Shares (%)

IC Shares (%)

Bank Loans (%)

IB Share Indicator

CB Share Indicator

IC Share Indicator
Bank Loan Indicator
VC Shares

Log (Total Assets)
New Shares Issued
Internet Firms

Prior Market Return
Registration Period Duration
Underwriter Reputation
Big 6 Auditor

Global Offering

Intercept

Adjusted B

Number of Observations

Panel B. Actual Percentage of and Indicators for FDwnership

1 2 3 4 5 6 7 8
Coeff. t-stat Coeff. t-stat Coeff. t-stat Coeff. t-stat Coeff. t-stat Coeff. t-stat Coeff. t-stat Coeff. t-stat
-0.72 -5.72 -0.71 -5.58
-0.65 -4.18 -0.65 -4.12 -0.57 -2.85
-0.61 -3.31 -0.69 -3.76 -0.54 -2.45
-0.65 -2.58 -0.80 -3.02 -1.11 -2.55
-0.05 -3.39 -0.04 -2.63 -0.05 -3.10
-2.35 -0.59
-3.69 -0.79
464 0.87
-10.04 -3.01
-0.15 -2.43 -0.17 -2.81 -0.13 -2.21 -0.10 -1.8W08 -1.44 -0.07 -1.21 -0.16 -2.63 -0.16 -2.59
1.40 150 -2.10 -2.08 -2.71 -2.75 92.8295 -3.22 -3.30 -2.07 -193 -1.14 -1.03 -1.41 -1.25
-0.26 -3.46 -0.17 -3.04 -0.17 -3.0118-0.-3.03 -0.18 -3.03 -0.18 -2.96 -0.17 -2.99 -0.17 -3.03
26.77 3.90 2271 342 2332 349 23.06 3226 3.47 22,69 3.38 2211 3.32 22.69 3.40
124 6.28 123 625 121 6.15 1.21146.1.20 6.08 121 6.14 124 630 125 6.35
-0.10 -455 -0.08 -3.78.080 -3.77 -0.08 -3.77 -0.08 -3.80 -0.08 -3.96 -0.08 -3.93080.-3.82
291 387 286 378 3.27 4.35123.4.14 3.05 404 284 374 271 3.30
-12.95 -1.64 -12.88 -1.62 -12.14 -153.95 -1.50 -11.86 -1.49 -12.71 -1.60 -13.06 -1.65
2541 513 2557 514 2528 5.08 25.21.06525.96 5.16 25.89 5.18 26.50 5.31
66.13 9.29 4862 501 47.36 4.84 4191 435 42.4%1 38.80 4.01 4568 4.67 43.90 4.47
0.29 0.32 0.31 0.31 0.31 0.31 0.32 0.32
1479 1479 1479 1479 1479 1479 1479 1479
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Panel C. Robustness Tests

Information Asymmetry

VC Reputation

Subsample Perials

IB Shares

CB Shares

IC Shares

Bank Loans

VC Shares

Log (Total Assets)
New Shares Issued
Internet Firms

Prior Market Return
Registration Period Duratic
Underwriter Reputation
Big 6 Auditor

Global Offering

Intercept

Adjusted B

Number of Observations

HV LV High Low 1993-1996 1997-2000
1 2 3 4
Coeff. t-stat Coeff. t-stat Coeff. t-stat Coeff. t-stat Coeff. t-stat Coeff. t-stat
-1.17 -4.75 -0.27  -2.19 0.4z -1.86 -0.21 -0.33 -0.37 -2.83 -0.81 -3.70
-0.80 -1.72 -0.60 -3.46 0.41 -240 0.08 0.21 -0.49 -355 -0.79 -2.90
-1.09 -1.77 -0.59 -3.03 0.47 -2.18 -0.35 -1.79 -0.65 -2.48 -0.92 -2.12
-0.07 -3.47 -0.03 -2.31 -0.02 -3.57 -0.02 -1.30 -0.05 -3.63
-0.15 -2.43 -0.15 -2.17 -0.15 -2.51
-1.72 -1.56 -2.68 -2.48 -1.22 e
-0.17 -3.00 -0.18 -3.83 -0.17 99-2.
21.93 3.26 22.52 -3.37 21.68 3.24
1.24 6.23 1.22 6.18 1.24 6.32
-0.07 -3.60 -0.08 -3.69 -0.08 -3.99
291 3.84 3.46 3.97 2.84 43.7
-14.19 -1.78 -13.06 -1.65 -12.79 1.6
25.95 5.17 25.48 4.98 25.90 5.16
49.75 4.95 45.55 4.48 46.94 4.79
0.32 0.32 0.32
1479 147¢ 1479
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Table 5. Effect of FI equity ownership on IPO undepricing adjusting for endogeneity

This table presents the estimates of a two-equdtieament model [Maddala (1983)]. The endogencarsture
investment decision is modeled using a Tobit madethich FI Sharess the dependent variable.

Fl Sharé = M b+¢g

100 when 100< FI Share
Fl Share =< FI Share when 0< FI Share 100
0 when Fl Share< 0

whereFI| Shares is a latent variable observed only when FlIs hpest-IPO equity ownership in issueM,; represents

a vector of determinants of post-IPO FI equity okgh@;b; is a vector of coefficients multiplying the elenenfM;;
ande; is a disturbance term assumed to have a standantahdistribution.Fl Sharerepresents post-IPO percentage
shareholdings of classes of financial institutiansl is a double boundary Tobit variable constramie@ and 100. We
calculate an inverse Mill’s ratio from this selectimodel. The second step equation examines IP@rpridng and
uses the following specification.

Underpricing= ¢, + ¢;- Fl Sharest c,- Bank Loanst c3: Inverse Mill's Ratiot c,- Control Variablest u.

Issuer age indicator is a dummy variable that eqjoale if issuer age is greater than median issgeraad zero
otherwise. Other variable definitions are giverTable 1. For simplicity we omit issuer subscrigrfr the variables.
The Tobit model is estimated with maximum likelildomethod and the second equation is estimated auitimary

least squares with heteroscedasticity-consistetattistics adjusted for Fama-French industry chugge Our sample is
based on venture-backed IPOs completed betweerardah®93 and December 2000 by U.S. issuers.

First Stage: Second Stage:
Tobit Model OLS Model
Coeff. t-stat Coeff. t-stat
Underwriter 11.75 16.84 FI Shares -0.63 -4.74
Secondary Shares -0.12 -3.81 Bank Loans -0.04 -2.61
Prior Sand Hill Index 0.00 -2.29 VC Shares -0.04 -0.61
Financing Rounds 0.50 3.48 Log (Total Assets) -3.51 -3.13
Issuer Age Indicator -1.55 -1.53 New Shares Issued -0.18 -3.18
VC Shares -0.20 -11.40 Internet Firms 22.69 340
Log (Total Assets) 1.87 5.15  Prior Market Return 1.22 6.23
New Shares Offered 0.03 2.22 Registration Period -0.08 -3.73
Underwriter Reputation -0.57 -1.85 Underwriter Reputation  3.59 4.45
NYSE 10.34 4.75 Big 6 Auditor -12.99 -1.64
Syndicate Size 0.02 0.04 Global Offering 25.22 5.08
Intercept -0.85 -0.34 Inverse Mill's Ratio -10.53 -1.97
Intercept 50.98 5.05

Pseudo R 0.26 Adjusted B 0.32
Number of Observations 1479 Number of Observations 1479
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Table 6. Effect of financial institutions’ ownershp on absolute IPO price revisions

This table presents estimates of the effect offifa institutions’ ownership on the absolute vabdi¢he percentage IPO price revisions for a sarapilenture-
backed IPOs completed between January 1993 andibece2000 by U.S. issuers. The model is the follgwone:Absolute Price Revisionag + a;- Fl Shares
+ a,' Bank Loanst ag-Control Variablest ¢. FI Sharerepresents post-IPO percentage shareholdingsieded of financial institution€lasses of FIs Investing
is a count variable ranging from 0 to 2 for theatdypes of share ownerships among commercial mestment banks$nverse Mill's Ratiosare based on Table
6 estimates. Other variable definitions are givemable 1. We find statistically significant IPOaydixed effects, but for brevity do not reportitheThe models
are estimated with ordinary least squares andistta are based on heteroscedasticity-consistantard errors, adjusted for Fama-French inde$iistering.

1 2 3 4 5 6

Coeff. t-stat Coeff. t-stat Coeff. t-stat Coeff. t-stat Ceff. t-stat Coeff. t-stat
FI Shares -0.15 -3.23 -0.14 -3.06 -0.13 -2.58
Classes of FI Equity Investors -1.70 -2.07
IB Shares -0.14 -241 -0.10 -2.50
CB Shares -0.14 -2.39 -0.15 -2.53
IC Shares -0.01 -0.07 -0.02 -0.14
Bank Loans -0.01 -3.10 -0.02 -3.60
VC Shares -0.02 -1.10 -0.03 -1.35 0.03 0.96 -0.02 -0.97 03-0. -1.18 0.04 1.43
Log (Total Assets) -0.18 -047 -1.13 -2.70 -1.74 -3.62 .251 -3.05 -0.77 -1.71 -142 -2.88
New Shares Issued -0.0v -254 -0.05 -2.12 -0.06 -2.31 05-0.-2.13 -0.05 -2.09 -0.06 -2.34
Internet Firms 8.34 3.86 7.51 3.55 7.44 3.51 7.81 3.64 7.33.46 7.13 3.37
Prior Market Return 0.29 4.14 0.29 4.09 029 4.08 0.28 024. 0.29 4.14 029 4.13
Registration Period Duration -0.02 -255 -0.02 -2.02 .020 -1.96 -0.02 -205 -0.02 -2.16 -0.02 -2.14
Underwriter Reputation 1.37 4.39 1.67 4.91 1.33 4.25 341. 4.31 1.71 4.97
Big 6 Auditor -2.67 -1.02 -2.67 -1.02 -255 -0982.63 -1.00 -2.56 -0.98
Global Offering 3.38 1.99 3.25 1.92 3.49 2.04 3.60 2.11 433 2.03
Inverse Mill's Ratio -5.03 -2.28 -6.02 -2.64
Intercept 29.87 1166 21.62 5.85 23.10 6.05 22.13 6.10 620.45.50 22.06 5.78
Adjusted R 0.16 0.17 0.17 0.17 0.17 0.17
Number of Observations 1479 1479 1479 1479 1479 1479
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Table 7. Effect of financial institutions’ ownershp on long-run operating performance

This table presents estimates of the relationseifvéen investments in IPO issuers by classes afifial institutions
and long-run operating performance for venture-bdckPOs completed between January 1993 and Decexfbér
by U.S. issuers. Long term operating performaneadasured by post-IPO 5 year rate of return onsassusting for

the industry mean:

Return on Assets ay + a;-F| Sharest+ a,- Bank Loanst+ a;-Control Variables+ ¢.

where the dependent variable is Fama-French 48&indadjusted post-IPO returns on assets over bpest-IPO

period. Returns on assets are measured by the ofitclae annual EBITDA divided by total assefs.Sharesmeasures
post-IPO percentage equity holdings in issuers fajomclasses of financial institutionsClasses of FI Equity
Investorsis a count variable ranging from 0 to 2 for théatdypes of share ownerships among commercial and
investment banksinverse Mill's Ratiosare based on Table 5 estimates. Other variablgiti@fis are given in Table
1. We find statistically significant IPO year fixedfects, but for brevity do not report them. Thedals are estimated
with ordinary least squares and the t-statistiest@sed on heteroscedasticity-consistent standeois eadjusted for

Fama-French industry clustering.

1 2 3 4 5 6

Coeff. t-stat Coeff. t-stat Coeff. tstat Coeff. t-statCoeff. t-statCoeff. t-stat
FI Shares 0.29 2.28 0.33 2.54 0.393.0¢
Classes of FI Equity Investors 4.48 2.46
IB Shares 0.37 2.11 0.42 2.44
CB Shares 0.30 2.06 0.36 2.53
IC Shares 0.01 0.03 0.09 0.23
Bank Loans -0.02 -1.33 -0.01 -0.83
VC Shares 0.14 2.02 0.12 187 -0.161.61 0.10 1.67 0.13 1.91 -0.15 -1.42
VC Sellings -0.25 -2.95 -0.22 -251 -0.202.3¢ -0.20 -2.30 -0.23 -2.51 -0.20 -2.28
CEO Shares 0.23 192 0.24 201 01954 0.22 187 024 201 019 1.57
Log (Total Assets) 7.02 288 526 254 8.08.37 524 256 585 241 831 3.17
New Shares Issued -0.09 -1.82 -0.03 -0.56 0.00.1¢ -0.02 -0.34 -0.03 -0.53 0.01 0.21
Underwriter Reputation 3.95 224 245147z 423 237 399 225 254 144
Big6 Auditor -0.45 -0.07 -0.41 0-0¢ -0.92 -0.14 -0.67 -0.10 -0.52 -0.08
Return Standard Deviation -5.18 -3.69 -5.01 -3.55 55.13.6€ -5.13 -3.60 -5.20 -3.80 -5.25 -3.84
Log (1 + Firm Age) 7.23 3.38 7.73 357 57926/ 7.16 3.38 7.64 3.56 5.81 2.64
Inverse Mill's Ratio 26.01 3.9¢ 25.13 3.84
Intercept -42.94 -1.83 -72.08 -2.24 -76.942.3¢ -74.68 -2.29-73.01 -2.24-77.64 -2.38
Pseudo RAdjusted R 0.18 0.19 0.19 0.19 0.19 0.19
Number of Observations 814 814 814 814 814 814
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