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Abstract

It is often asserted that venture capital (VC) &isgecialize by industry, stage, and geography.
Little research in finance, however, has empirncaktamined how specialized VC funds really are,
and how they make their specialization choicesndysi principal-agent model, | analyze why VC
funds display various degrees of specializatiomfeotheoretical perspective. In addition, | test th
predictions of my model using a sample of 1586 funith 64168 venture investments. My study
shows that there exists great heterogeneity in &pwtialization. Fund size, proxies for VCs' risk
aversion, and proxies for the risk associated withexcess return of the fund all have negative
effects on specialization. | construct two measdissnguishing VCs'’ specialized talent from their
general talent. | find that it is VCs' specializadlent that really matters in determining
specialization. There is also evidence indicatimgpsitive relationship between specialization and
fund performance. Furthermore, specialized talaedt general talent are both positively related to

performance.
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The Specialization Choices and Performance of Vente Capital Funds

1. Introduction

It is often asserted that venture capital (VC) fsgecialize, investing in a particular industry,
at a specific stage of company development, orimith particular geographic region. Sahlman
(1990) declares that “some will invest only in gastage deals, whereas others concentrate on
later-stage financings. Barry (1994) states that “venture capitalists (Y@pically specialize by
emphasizing a particular industry, such as bioteldyy, or by emphasizing a particular stage of
company development, such as startup companiesropanies in the expansion stag@Hhese
assertions are based mainly on anecdotal evidérue.authors do not further examine how
specialized VC funds are. Indeed, little researcfiiance has tried to measure the specialization
patterns of VC funds using real investment dataoodevelop a formal model explaining the
specialization choice of venture capitalists. lis $tudy, | show that a large number of US venture
funds are not specialized. There exists great dgeeeity in fund specialization. Some are
narrowly focused, some are more inclusive, andretaee well diversified over different industries,
stages, or geographic regions.

The wide variation in specialization patterns eaishe question of how venture capitalists
choose a particular degree of fund specializatibilenselecting firms to finance. It also poses the
question of how the choice of specialization affe@ind performance. These questions are
important in understanding the venture investmeotgss and also the role of venture capitalists.
Venture capital has been a leading source of fingnfor innovative young entrepreneurial firms.

Although young firms account for a relatively smadirtion of the whole economy, they are the

2 gahlman, William A., 1990, The structure and gowace of venture-capital organizatiodsurnal of Financial
Economics 27, page 489.

® Barry, Christopher B., 1994, New directions ine@sh on venture capital finandgnancial Management 23(3), page
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driving force of the technology revolution and eamric growth. Over the past several decades,
venture capital has backed many famous compamelsiding Apple Computer, Intel, Microsoft,
and Google. Those companies have grown very fakhawue been the job-creating engine of the
society. As Gompers and Lerner (1999b) point oxplaring the incentives and factors of fund
specialization can help us understand the dynarmofcshe VC industry and "make better
recommendations about promoting new entreprenefiriais”.® In my study, | explore the
motivation and the goal of venture capitalists whiexy select various firms to finance, and relate
fundamental characteristics of a fund to its spizeiion choice. By examining how VCs' talent
affects fund specialization, | further assess w&e¥Cs' human capital plays an important role in
selecting the right companies and assisting youngsfto grow.

In addition, fund specialization is important besahow VCs construct their portfolio will
have a first-order effect on future performancehaf funds. Previous research on VC investment
has focused on how VCs supervise entrepreneunias fafter they have made the selection. Little
attention is given to how VCs set up their portslin the very first place. My study fills this gap
by exploring why funds display various specialiaatpatterns and how the degree of specialization
affects their performance. Furthermore, knowing theecialization preferences of venture
capitalists can help entrepreneurs target the figit while seeking VC financing.

From a venture capitalist's perspective, therecasts and benefits to fund specialization. The
idea of gain from specialization was pioneered ty $cottish philosopher Adam Smith. In his
seminal book, The Wealth of Nations (1776), Smithuas that workers should concentrate on
what they do best. As workers specialize, they bexekilled and proficient at their tasks, hence
increasing productivity and output. When a ventoapitalist displays talents well suited to a

particular industry, stage, or geographic regiaawill most likely do a good job managing VC

4 Gompers, Paul A., and Josh Lerner, 1999b, Whaesiienture capital fundraising? Working paper ey



funds by focusing on that specific area. Sahim&9@). observes that specialization can reduce
marginal operating costs when VCs learn thingsdmatlop skills over time. By specializing, the
VCs can accumulate area-specific experience instaidiad efficient fashion. They can establish
long-term relationships with suppliers, customéagyers, and investment bankers. This network
of contacts cultivates a flow of profitable deats /C firms. The ultimate effect is that the
marginal cost of selecting and supervising a pbatftompany declines over time, and the VC firm
becomes more productive. Gompers and Lerner (2@2Y indicate that VCs have highly
specialized skills. These skills are very diffictdtdevelop. It would be costly and time-consuming
for VCs to switch to new product or business areas.

Fund specialization, however, entails costs as agbenefits. People have long been aware of
the importance of diversification. Markowitz (1951958) was the first to demonstrate rigorously
how diversification can reduce portfolio risk witktaaffecting expected returns. This result is the
foundation of modern portfolio theory (MPT). On thasis of MPT, William Sharpe (1961, 1964)
and John Lintner (1965) developed the Capital ABswting Model (CAPM). They classify risk
into two types, systematic risk and idiosyncrais&.r Diversification reduces idiosyncratic risk. By
spreading investments over different industrieages, or geographic regions, VCs can reduce
idiosyncratic risk and improve the Sharpe rati (thtio of excess return to risk) of their funds.

Furthermore, venture capital is a very risky bustné&ompers and Lerner (2004) characterize
VC investments by four critical factors: uncertgjninformation asymmetry, asset intangibility,
and unpredictable market conditions. Cochrane (R8&&es that venture capital is very illiquid
and hence involves more risk than traditional as$drry (1994) notes that more than one-third of
VC portfolio investments result in losses, andiZzable fraction results in loss of the entire aragi

investment.®

® Barry, Christopher B., 1994, New directions ine@sh on venture capital finanéeénancial Management, 23(3), page
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In sum, there is a tradeoff between generatingrmetand controlling risk when venture
capitalists make portfolio selections. By speciatiz VCs can fully utilize their expertise and
generate superior expected return. By diversifyid@s can reduce return variance and better
control portfolio risk. Exploring how VCs balandeetcosts and benefits by choosing a particular
degree of specialization helps us better understaedVC fund construction and investment
process.

Based on the intuition discussed above, | devefop@nomic model of fund specialization
choice within the basic principal-agent framewdrknture investors are the principals. They seek
to maximize the risk-adjusted expected return fr@mture funds. VCs are risk-averse agents and
differ in specialized skills. They have the potahtdo generate superior expected return by actively
managing the venture portfolio. However, VCs cdreua not only the expected return from the
fund, but also the risk incurred. The choice ofdfapecialization is modeled through the tradeoff
between generating superior expected return anttatlomg risk for venture capitalists. As the
principal, venture investors design the compensaiheme to align their interests with VCs and
affect the degree of specialization. In the mofieid specialization and VCs’' compensation are
simultaneously determined by fundamental charatiesi of the fund. These characteristics
include fund size, GPs’ talent, GPs’ degree of ag&rsion, and the risk associated with the excess
return of the fund. More specifically, the modelpiias a positive relationship between fund
specialization and the amount of VCs' specializéent. In addition, the degree of specialization is
negatively related to fund size, VCs' risk aversiand the riskiness of the area where VCs have
specialized talent.

Using a sample from the Securities Data CompanyCjS@entureXpert database, | examine
the specialization patterns of U.S. VC funds arsdl tiee empirical predictions of my model. The

final sample has 1586 funds (64168 financing roumdth detailed fund investment information



about their portfolio companies. The empirical tesstrongly support my model's predictions. In
particular, | construct two measures distinguishifi@s’ specialized talent from general talent. |
find that it is VCs’ specialized talent, not gerdedent, that helps explain fund specializatiohisT
implies that VCs' human capital plays an importaé¢ in determining portfolio construction. If
VCs have no specialized talent, they will choosdiversified portfolio. If VCs have talent, they
will emphasize firms in their specialty area. Tiato say, VCs select portfolio companies that
match with their talent and experience. By choosh@gright companies to finance, VCs may give
valuable advice to entrepreneurs on product dewedop and business strategy, and help young
firms to grow. There is also strong evidence tpacglization is negatively related to fund size, t
proxies for VCs' degree of risk aversion, and txj@s for VCs’ expertise-area risk.

The evidence, moreover, shows that specializafif@cta fund performance. | use two proxies
to measure fund performance. One is the fractiofirmf that went public or were in registration
for an offering in a venture portfolio, and the @ths the fraction of firms that were acquired,
merged, went public, or were in registration foradfering in a VC fund. | find that the degree of
specialization is positively related to fund penfi@nce. This reinforces the argument that by
utilizing their talent and expertise for a partenularea, VCs can add value to portfolio firms.
However, industry and stage specialization appeamprove performance more than geographic
specialization. The result also shows that botltigized talent and general talent are positively
related to fund performance.

Finally, | examine the behavior of Small Businesgelstment Companies (SBICs). SBICS are
a part of the VC industry and have played an ingrdrtole in financing small firms. However,
because SBICs are backed and regulated by thedFeglevernment, their specialization choices

may differ from those of regular VC funds. | firfitht SBICs display a lower degree of industry and



stage specialization, but a higher degree of gebigaspecialization than other VC funds. In terms
of fund performance, the SBICs tend to under-perfoegular VC funds.

The rest of the paper is organized as followsti@e@ reviews the related literature. Section 3
sets up the model and derives testable hypothiesssction 4, | discuss the empirical methods and

report the results. Section 5 concludes.

2. Related Literature
2.1. The history and nature of venture capital

According to Gompers and Lerner (2004), the firgidern venture capital firm, American
Research and Development (ARD), was initiated id4618y MIT President Karl Compton and
Harvard Business School Professor Georges F. Ddtiovas structured as a publicly traded
closed-end fund and the investors were mostly Wwegaihdividuals. Lacking participation of
institutional investors, the venture capital indystised little money in the 1960s and 1970s, and
received little attention. Gompers and Lerner (30@port that annual VC fundraising was only
about several hundred million dollars or less dytimese years.

In 1979 the clarification of the prudent man rulayed a critical role in encouraging VC
investment. The prudent man rule is based on thar@am law of trusts, stemming from the 1830
Massachusetts court case of Harvard College v. JfhBhe rule required trustees to invest very
carefully, like a prudent man. Most pension funchagers were concerned that VC investments
may be deemed imprudent due to the high risk irechiMHence, they seldom participated in
venture investments. In 1979 the Department of Lalblished an amendment to the prudent man
rule. The amendment specified that a fiduciary &haive "appropriate consideration” to "the

composition of the portfolio with regard to divdisation”, and that "the relative riskiness of a

® The court stated that "a fiduciary shall exerdfs®judgment and care, under the circumstancespreailing, which
men of prudence, discretion, and intelligence ggenn the management of their own affairs".



specific investment does not render such investmiémer per se prudent or per se imprudent.” The
Department further expressed the opinion that dalgn securities issued by a small or new
company may be a riskier investment than secuiiggsed by a blue chip company, the investment
in the former company may be entirely proper untter Act's prudence rule." Under this
amendment VC investment may be viewed as a prudagtto diversify. It explicitly allowed
pension funds to allocate a portion of their tot@naged wealth to venture investment. Since then,
pension funds and other institutional investorsehb&come a significant source of VC capital and
the VC industry has experienced dramatic growtlcotding to Thomson Venture Economics and
the National Venture Capital Association (NVCA),wnerenture funds in 2005 attracted 25.2
billion dollars in fundraising, the highest yeatbtal since 2001 when new funds raised 38 billion
dollars.

Sahlman (1990) gives a detailed description of hanture capitalists operate. He defines
venture capital as a “professionally managed pdotapital that is invested in equity-linked
securities of private ventures at various stagékeir development”"Gompers and Lerner (1999a)
put together their recent studies into a complaikime, examining the whole cycle of VC
fundraising, investing and exiting process. Thefijngeventure capital as “independently managed,
dedicated pools of capital that focus on equitequity-linked investments in privately held, high-
growth companies®”

There are various forms of VC organizations, intcigdpublicly traded closed-end funds,
independent VC corporations, industrial corporaature programs, affiliations or subsidiaries of
financial firms, small-business investment compshiand private limited partnerships. The

predominant form in the U.S. is the private limitgattnership, with venture capitalists serving as

7 Sahlman, William A., 1990, The structure and gomece of venture-capital organizatiodsurnal of Financial
Economics 27, page 473.
8 Gompers, Paul and Josh Lerner, 1999, The venapieat cycle, 1st edition, MIT Press, page 349.



general partners (GPs) and venture investors dtedinpartners (LPs). Venture capitalists raise
money from the limited partners, which include wealindividuals, university endowments,
pension funds, banks and insurance companies. 0$lly invest in young and risky firms, with
the potential for high future returns. Venture talts, on behalf of LPs, actively manage their
investment in entrepreneurial firms. VCs may sit lovards of directors to closely monitor
company progress. They may also advise and asststpeeneurs in recruiting employees,
designing products, and planning business strategjigey sometimes assume managerial roles in
firms, as well.

The limited partnership typically has a pre-defesed, finite life of 10 years. Upon the
approval of limited partners, the life can be egeh usually up to 3 years. The partnership is
designed to be self-liquidating. At the end of thed’s life, all of its assets must be distributed
the partners. Venture capitalists usually raiseea& fund well before an old fund is completely
dissolved, so that they can have continual investraetivities. Most limited partnerships also
require annual distributions from realized fundfjts. General partners can decide whether they
want to make distributions in the form of cash ecwgities, or both. If a venture-backed firm
becomes successful and has an initial public offgerthe general partners usually allocate the
registered shares to limited partners in proportiotineir amount of fund investment.

The compensation of general partners consists ghmat two parts: management fee and
carried interest. General partners are entitlechramual fixed management fee, expressed as a
fraction of the fund’s committed capital or netetsglue. They also receive a specified fraction of
the fund’s realized profits, often around 20%. sTisi referred to as carried interest. In addition,
limited partnerships often require GPs to invesirtbwn money, usually 1% of the fund capital.
Hence, GPs will share some proportionate fund metur

2.2. Related work on VC fund specialization



The topic of VC fund specialization was first ciolesed by Norton and Tenenbaum (1993).
They ask the simple question of whether the VCditend to be diversified or specialized in their
portfolio construction. They collect survey datanfr 98 venture capitalists. Their specialization
measures denote the number of industries or thdaunf companies in a venture portfolio. They
first look at the correlation coefficients betwetbe specialization measures and the percentage of
funds invested in early stages. But the results mbeed. They further propose that if VCs
specialize by stage, the percentage of financirgy given stage may be positively related to those
of nearby stages as a result of follow-on investsieBy examining the correlation coefficients
between the percentages of funds in each finansiage, they claim that VC firms appear to
specialize by stage.

Gupta and Sapienza (1992) try to identify someofactffecting VCs' preferences regarding
industry and geographic scope of their investmehtgy argue that VC funds investing only in
early-stage firms would prefer more industry andgyaphic diversity because of the high risk
involved in early-stage financing. They also suggist larger VC funds tend to be more
diversified because larger funds need more projectavest in and their managers may possess
superior capabilities relevant to a wider set afestment opportunities. Using a sample of 169
venture capital funds, they find some support fi@irthypotheses. However, the data for this study
was obtained through questionnaire surveys conpletesampled venture firms. Those firms were
asked about their willingness to invest in multipldustries and geographic areas. So the proxy for
fund specialization used by Gupta and Sapienzanieasure of VCs' personal preferences rather
than the actual investment patterns. Furthermomgté&Gand Sapienza do not consider another

important aspect of VC investment, specializatiboices regarding stage of developnient.

® Gupta and Sapienza examine whether VC funds veitly-stage focus prefer more industry diversity gedgraphic
scope, but they don't study how funds choose diffiestage focus.
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In sum, both of the above papers use questionnairdssmall samples of VC funds. Their
specialization measures reflect the subjectiventidas of VCs, but not the true investment
patterns of the funds.

Two recent papers (Schertler (2004), Mayer, Schoamd Yafeh (2005)) examine the
specialization patterns of VC investments in fonetguntries. Both papers focus on how sources
of funds affect fund specialization. Schertler (2D@rgues that in a financial market with frictions
and rigidities, there exist asymmetric informatammd transaction costs between suppliers of funds
and the enterprises demanding capital. Becausdistgppf funds differ in their risk preferences
and capability to deal with information and trar&at problems, they would choose different risk
prospects of fund specialization. In particularh&tler suggests that banks may favor a low-risk
profile, while Government, corporations, pensiomds, insurance companies, and academic
institutions may prefer a high-risk profile for fGnds.

Schertler examines her hypotheses using a panebatabf 224 observations, across 16
Europeans countries from 1988 to 2608he studies the focus of country-level aggregate V
investment on two risky industries, the informatiadustry and the life science industry, and on
two stages of company development, the early siagehe expansion stage. Schertler finds some
evidence indicating the link between sources ofifuand stage specialization, but her empirical
results with respect to industry specialization aegy weak. Schertler utilizes a macro-level
database and examines the total VC investment fdnade country. Therefore, her work does not
address the question of how individual VC funds enpértfolio selections.

Mayer, Schoors and Yafeh (2005) compare VC fungstment focus and sources of finance
across Germany, Israel, Japan, and the United Kimgdlsing a dataset of 508 venture funds, they

empirically explore whether the sources of fundsratated to the stage, industry, and geographic

°The 16 Europeans countries are Austria, Belgiuenrbark, Finland, France, Germany, Iceland, Ireldtady, the
Netherlands, Norway, Portugal, Spain, Sweden, @wénd, and the United Kingdom.
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focus of those funds. Their empirical results shemme relationship between fund specialization
and VC financing. However, much of the within amdss-country variation is not mainly due to

sources of funds. Mayer, Schoors and Yafeh finedlgclude that the pronounced differences of
VC investment focus in these four countries arepmivharily related to either financial systems or
sources of funds.

A very recent paper by Gompers, Kovner, Lerner &utharfstein (2006) examines how
organizational structure of VC firms, particularthe degree of specialization, affects the
performance of venture capital firms. They measpecialization at the VC firm level and also at
the individual venture capitalist level. Using aadst containing 2690 venture capitalists from 768
VC firms, Gompers, Kovner, Lerner and Scharfst@id & strong positive relationship between the
degree of specialization by individual VCs at anfiand its success. The effect of firm-level
specialization on fund performance is much weakeemthe individual VCs are highly specialized.
However, Gompers, Kovner, Lerner and Scharfsteip stady the effect of industry specialization
on VC firm success. How specialization by stage geography affects fund performance is still
unclear. Furthermore, they take the specializatlowices of VC firms as given. How VCs choose
different degree of specialization in the firstqads not addressed.

The existing literature indicates that the degrespecialization is an interesting aspect of the
venture investment process and that it may affewt foerformance. Therefore, it is important to
examine what drives the specialization choices ©f fdnds. Mayer, Schoors and Yafeh (2005)
suggest that there are important factors other tharsources of funds affecting VC investment
focus, but what those factors are remains unknduittle previous research has focused on
analyzing the specialization choices of VCs fronthaoretical perspective, or examining the
specialization patterns of a large sample of USwenfunds. My study adds to the literature by

developing an economic model and proposing fundsahéactors underlying fund specialization.
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In addition, | draw a complete picture of VC spézaion patterns in the U.S. by empirically
analyzing the three dimensions of fund focus: loysiry, by stage and by geography.
The next section sets forth an economic model ghavides a theoretical framework for

analyzing the specialization choices of VC funds.

3. Model and Hypothesis

Since the end of the 1970s, the independent linpathership, unaffiliated with any bank or
other corporate entity, has become popular and isothie dominant form of VC organization.
Gompers and Lerner (2004) have shown that durirgy 2890s and early 2000s, limited
partnerships accounted for about 80% of total wentapital fundraising. Therefore, | only
consider private limited partnerships in my analysi

Following Holmstem (1979), Ramakrishnan and Thakor (1982), Ramakaishand Thakor
(1984), Starks (1987), and Golec (1992), | usebidisic principal-agent framework to model the
decision-making process of GPs and LPs. The GRs&hcimanage the VC funds on behalf of LPs.
GPs select an optimal degree of fund specializdijomweighing the cost of and benefits of having
a specialized portfolio. As the principal, LPs monithe funds' progress and use GPS’
compensation scheme to align their interests afiedtahe degree of specialization.

The following section sets up the model. Sectiéhdrives some testable hypotheses.

3.1 Modeling Specialization Choices
3.1.1 Return-generating process

Investors are assumed to care about the aggreg@ate ron a venture portfolio instead of

returns on individual portfolio companies. IJéL denote the total random return of a particular



venture fund. Similar to Ramakrishnan and Thakd®8#4) and Golec (1992), | assume the

following return-generating process:

R =R +a(n9)+[V(s)] = (3.1)
where R ~N(R ,02), £~N(0,07), andcov(R &)= 0.

R, denotes the benchmark return for this VC funds lassumed to be normally distributed
with meanR, and variances?. & is the random portfolio-specific return. It is@sssumed to be
normally distributed with mean zero and variamﬁe Due to its unsystematic nature, | assuine

is independent of the benchmark retlﬁ%p. It follows immediately thaﬂip is also normally

distributed.

Venture capitalists are assumed to have differemoumts of specialized talent and can
generate superior returns by actively managingtdolio companies. Starks (1987) assumes that
mutual fund managers can invest resources to gensuperior returns. Similarly, | assume that

venture capitalists can generate superior retuyn®dusing in areas where they have specialized
talent.a(n,s) denotes the units of nonrandom superior retureigded by the venture capitalist.
It is a function of7 ands. 77 is the amount of specialized talent a venturetahgi possesses,

andn 20. s is the degree of specializatifor this venture fund, an@<s<1. Whens=0,

a=0.
aa(q,s) aa(n,s) ]
| assume thaf(a—S >0 for >0, andT >0 for s>0. The first term means that a

venture capitalist can generate more superior meffuhis portfolio is more concentrated in his

specialty area. The second term implies that auwertdapitalist can generate more superior return
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. - . o’a(n,s L
if he has more specialized skill. | also assulﬁlqem > 0. When a venture capitalist has more

0nods
specialized talent, the marginal increase in sopereturn will be bigger with increased
specialization.

Concentrating on a specialty area, however, inesedlse idiosyncratic risk of the venture
portfolio. The term[V (s)]” & captures this effect. | assuré(s)=0 for 0<s<1, and
V'(s)>0. Whens=0, the venture fund is perfectly diversified, impigiV (s) =0. Whens

increases and the portfolio becomes more focd&éeéd) also increases.

| further assume that"(s) >0 andV"(s) >0. When the venture portfolio becomes more

specialized, the marginal increase of idiosyncrasik speeds up and the acceleration in marginal
changes also increases. This assumption is comsisith the generally accepted proposition that

the portfolio variance decreases at a reducingwhtm the portfolio gets more diversified.

o’a(n, o°a (n,
In addition, | assume tha@>0 and$<0. The first condition says that
S S

when the venture portfolio becomes more focused,ntlarginal change in superior returns also
increases. By focusing more on their specialized®rthe venture capitalists can make better use
of their area expertise and social network. They men be able to develop more area-related
skills. Therefore, the marginal changes of supa®burns increase with specialization. However,
the ability to generate superior return in oneipaldr area may be limited. Hence | assume that the
acceleration of such marginal changes slows dowim sgecialization.

3.1.2. Compensation of general partners



The compensation of general partners consists of garts, management fees and carried
interest'* Management fees are paid as a fixed fraction efftind’s committed capital. Carried
interest is a fraction of the fund’s realized pisfiLike Gompers and Lerner (1999c), | assume that

venture capitalists have the following compensasicneme:
w(f{p) = f IA+c[AR, (3.2)

where A denotes fund size in terms of managed capitatjenotes fixed management fee as a

fraction of fund sizegc is the carried-interest as a share of fund profits
Since F~Qp is normally distributed, it follows thap( Iip) is also normally distributed, with the

following mean and variance:

E(¢(R))= f ;A+crAfR +a(7.9)]

Var (w(ﬁp)) =c’ N [lo? +V (s) &7 |
3.1.3. Objective function of limited partners

Investors in venture funds are primarily large itngibns, such as pension funds, insurance

companies and university endowments. Gompers antket€1999a) report that, on average, 72%
of the total venture capital fund raising is fromngion funds, endowments, insurance companies
and banks, during the period from 1990 to 199%& Wnited States. For these large institutional
investors, the money they invest in venture fuisds fielatively small portion of their total managed
wealth. Even though the venture fund may posseggat amount of idiosyncratic risk, the entire
wealth portfolios of these large institutions areliwdiversified. For this reason, these venture

investors may not care about the idiosyncratic oifsi particular venture fund. Therefore, | assume

that limited partners seek to maximize the expeptff from venture investment after adjusting

11| imited partnerships often require GPs to invésirtown money, usually 1% of the fund capital. EnGPs will
share some proportionate fund return. Because Etdktively small number, | ignore this part d?$5compensation in
my model setup. My analysis is also robust to tisduision of GP profit sharing in the model.
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for systematic risk and GPs’ compensation. Moreci§igally, let 77 denote their risk- and fee-
adjusted payoff from the venture portfolio. It dam expressed ag = AEIIEQp - AER —(o(lip) It
follows easily that/7 is normally distributed with the following mean:

E(m) = Aler(n,s)[{1-c)- AR, &~ f [A
Therefore, limited partners have the following alijee function:

{maﬁ E(m)=Alr(n s)[{ +c)- AR, &~ f [A (3.3)
c f

3.1.4. Objective function of general partners

General partners are assumed to be risk aversg. Sgend most of their time managing VC
funds on behalf of investors. The value of theimlam capital depends on the performance of their
funds. Their main income comes from the same futws, Even though they may have relatively
diversified personal portfolios, they are much lds®rsified than the portfolios managed by large
institutional investors. Therefore, general pagnmay care about not only the return, but also the
idiosyncratic risk involved in the venture portfmliAs in Ramakrishnan and Thakor (1984), and

Golec (1992), we assume general partners haveliogving utility function:
U(#[R))=E(0(R.))-rvar (%))
where is a strictly positive risk aversion parameter.
Substituting for the mean and variance(ﬂ(ﬂip), general partners thus have the following
objective function:

ma U(@(R,))= f A+CIAR, +cA@(7,5) -1 & 2 7 -1 7 AV (S) & (3.4)
S|

3.1.5. Optimization problem from LPs’ perspective
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From LPs’ perspective, the optimization problensisnmarized in the following system of

relationships:

max E(7)=Alr(n ) -¢c) - AR - f [A €K
st.
U(@(R,))= f IA+CIAR +cAE(7,S) -7 & N (7 -7 [° N’V (s) (52 u (3.6)

sOargmaxu ((p(lip)) = f (A+c[AR +cAlr(7,s)-1&° N b7 -1 [€* [N’V (s) 2 (3.7)

where u is the reservation utility of general partners.

We assume that the degree of specialization is cootractable between LPs and GPs.
Although we can observe whether or not a fund ¢si$ed in a particular area, it is hard to specify
the exact degree of specialization in venture emtdét Gompers and Lerner (2004) note, “the
partnership agreements rarely state the funds’ctibgs” regarding industry or stage focts.
Therefore, we assume is not fully contractable or enforceable. As thimgipal, limited partners
maximize their risk- and fee-adjusted expectedrretyy choosing the optimal fee structure. In
order for GPs to work for LPs as an agent, GPs racisieve at least their reservation expected

utility u. General partners consider the tradeoff betweeerrgéing superior return and controlling

the risk of the venture portfolio. They react tceithcompensation scheme by choosing a

specialization level that maximizes their own expdautility.

3.2 Developing Hypotheses
Recall the previous optimization problem from LBstspective. The second constraint implies

the following first-order condition:

12 Gompers, Paul, and Josh Lerner, 2004, The ven#piéal cycle, 2nd edition, MIT Press, Page 523.

18



aa(/],S) 2 2 2 ’
cEABT:rBt A’ [o2 V' (s) (3.8)

This equation shows the tradeoff between generagingerior return and incurring portfolio-
specific risk when general partners focus on aiapeed area. The left hand side of equation (3.8)
is the marginal expected utility gain from higheiperior return when a venture fund gets more
specialized. The right hand side of equation (&8he marginal expected utility loss from the
additional idiosyncratic risk incurred. At the aptim, general partners choose the specialization
level s such that the marginal expected utility gain Wi#l equal to the marginal expected utility

loss.

Assumes is the optimal degree of specialization. In Apgend | show thats must satisfy

the following equilibrium condition:

A fo?) [@v’(s’”))3 oV (s ))2 [Q"“(”'S%S)Q [ E(]""(”'%s) v'(s)
202 V()0 v (s ) - 27 70 ) () (3.9)

2w (3) 7 v (s ) =0
wheres =S (A,T,U,R,a‘f; ozg)

From equation (3.9) | derive several propositicegarding the comparative statics ©fwith

2

respect to the parametefs 7, g;, ands, respectively. Recall thaf stands for fund size in

terms of managed capitadr,f captures the extra risk incurred from fund spéasibn, 7 is the

amount of specialized talent venture capitalistsspes, and denotes the degree of risk aversion
for general partners. The derivations of the prajors are provided in Appendices B to E.

Proposition | (Fund Size) The optimal degree of fund specialization is niegdy related to

(]
fund size, orai <0.
0A



Proposition 1l (VCs' Risk Aversion): The optimal degree of fund specialization is gy

. .0’
related to the VCs' level of risk aversmn,gF <0.
T

Proposition Il (VCs' Expertise-area Risk): The optimal degree of fund specialization is

negatively related to the riskiness of the particuindustry (geographic region, or stage of

O
development) where the VCs have expertiseé—gsT) <0.
(o)

£

(03%) (s
(09 v (S)

Proposition IV (VCs' Specialized Talent) If

, the optimal degree of

o y . s’
fund specialization is positively related to the 8/@mount of specialized talent, gl’— >0.
fl

To understand Proposition IV, | rewrite the inedyatondition as the following:

62 (60{(/7,5)6 )

e V()

d (au(q,s)a”) - V& (SD)
0s

This relationship says that with more specializetertt, the benefit of superior return
acceleration will exceed the cost of extra risket@@tion as the degree of specialization increases
This condition implies that more specialized talevil make GPs better off when the fund
becomes more focused.

The above hypotheses are intuitively reasonableatsalempirically testable. With particular
talents, GPs can generate superior returns byazéty and share in them through the carried-
interest. They must bear, however, more idiosyicragk since the portfolio is not well diversified
For a larger fund with more committed capital, Gfzs invest in a larger pool of portfolio

companies to offset the higher risk from more sgezztion. If GPs become more risk averse, the
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disutility from unsystematic risk will be biggerath before. So they will choose a relatively lower
degree of specialization. If GPs' specialized afeesome more risky, they will incur more
unsystematic risk if maintaining the same speaétin level as before. The marginal benefit of
specialization will be smaller than the marginastc&o they will choose a relatively lower degree
of specialization. If GPs have more specializedrt, they can generate more superior returns at
the same specialization level as before. The margitility gain from specialization will outweigh
the marginal utility loss. So they will choose &atively higher degree of specialization.

In the next section, | describe my sample of U.S. funds, explain my hypothesis tests, and

present my empirical results.

4. Empirical Analysis

To test my model's predictions regarding VC funakaplization, | have collected a large
sample of 1586 US venture capital funds from th€ SI2ntureXpert database. The cross-sectional
and time-series patterns of fund specialization fast presented. Then | empirically examine
whether fund size, VCs' risk aversion, expertissaarisk, and specialized talent are important
factors affecting the specialization choices of @ds. Finally, | explore the relationship between
VC fund specialization and fund performance.

The following section describes the data. Secti@regplains the construction of key variables.

Summary statistics are presented in section 4@saation 4.4 reports the main regression results.

4.1 Data
The SDC VentureXpert Portfolio Company Disbursendatabase reports detailed investment
information for each financing round of VC fundshi§ includes the name of the portfolio

company which receives venture financing, the statestate region where the company's
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headquarter is located, its industry group, thgestaf company development, the current public
status (private or public), and the estimated armotidollar investment in the company. | compile
a sample with this detailed financing-round infotima from the SDC VentureXpert database. The
U.S. venture capital funds with fund initial clogigear between 1978 and 2000 are considered. |
restrict my analysis to private partnerships siotteer organization forms of VC funds have quite
different features. The VC management firms mustlbssified as "private equity firm investing
own capital" to be included in the sample. Funds there not closed or were withdrawn are
excluded. Other data items reflecting fund charesttes are also collected from the VentureXpert
database. These include fund committed capitatj Beguence number, the investment history of
the VC management firm, and their total amountayit@l under management. There exist some
observations with contradictory fund charactersstiEor example, some funds are classified as
"venture capital funds", but half or more of thiivestment deals are not "standard US venture
disbursement”. Some funds are classified as “folbowfunds”, but have fund sequence number
equal to one. | hence exclude those observatiarthel original data, the basic unit of observation
is the financing round of VC funds. The resultirgnple has 64168 financing rounds for 1586
venture funds. The degree of specialization is orealsat the fund-level using the number of
financing rounds. In most cases, VentureXpert rspan “estimated amount of dollar investment”
in portfolio companies for each financing roundisithata item is estimated by VentureXpert based
on information from fund managers and public sosirdédere are some cases, though, where this
information is missing. To check the robustnessngfresults, | have also constructed a sample
with non-missing dollar investment information dwmtt | can measure specialization using the
dollar amount of investment. This results in atreddy smaller sample of 60513 financing rounds

for 1580 VC fundg?

13 The empirical results using dollar amount of inwemnt are similar and available upon request.
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4.2 Variables

Venture capital firms may specialize by industrgvelopment stage, or geographic region.
Correspondingly, | consider the degree of speatitn along these three dimensions.

VentureXpert uses its own industry classificatigistem, the Venture Economics Industry
Codes (VEIC). Since private firms differ from pubfirms, this classification is better suited te th
VC industry than the standard SIC codes. Thereseveral levels of industry classification. In my
analysis, | use the industry classification of Miroups, where all companies are divided into 9
categories: communications, computer hardwarewsodt and services, semiconductors and other
electronics related, biotechnology, medical anditheslated, consumer related, industrial and
energy, all other producté.There are also several levels of company stagssifitation in
VentureXpert. The coarsest classification is eathge, expansion stage, and later stage. Early
stage can be further classified into seed stagatupt stage and first stage. Expansion stage
includes second stage and third stage. | use tiukéXpert classification of Stage Level Three,
where companies are divided into the following grmiuseed stage, startup stage, first stage, other
early stage, second stage, third stage, other eigarstage, and other stagésPlease see
Appendix F for detailed definitions of various stagTo measure geographic specialization, | use
the state of company headquartérs.

Two alternative proxies are constructed to meafumd specialization. The first one is the
Herfindahl-Hirschman Index (HHI), calculated as siuen of the squares of the fraction of portfolio

companies in each area (industry, stage, or sfebe).second one is the focus area concentration

4 also tried the industry major group classifioatiwhere all companies are divided into 6 cat@goommunications,
computer related, semiconductors and other eldcgomelated, biotechnology, medical and healthteelanon-high

technology. The empirical results are very singlad available upon request.

151 also tried the classification of Stage Level Twseed stage, startup stage, other early stagensixm stage, later
stage, and others. The empirical results are \emjes and available upon request.

18] also tried the classification of state regiondiere the whole U.S. territory is divided into seestate regions:
Northern California, Southern California, New Yofki-State, New England, Mid-Atlantic, Rocky Moumai Great

Lakes, Great Plains, Northwest, Southeast, Southwesith, etc. The empirical results are very simidnd available
upon request.



ratio (CRT), measured as the number of portfolimpanies in the focus area divided by the total
number of portfolio companies in a fund. The foansa refers to the particular industry, stage or
state with the highest number of portfolio companie a fund:’ In my final sample with the
specialization measures, each VC fund has one \aismr.

To test what fundamental factors affect the spieaigon choices of VCs, | gather additional
fund-level data items from VentureXpert. Theseudel fund committed capital, fund vintage year,
fund sequence number, the investment history oMBienanagement firm, and their total amount
of managed capital. | construct the following vhlés to measure fund characteristics.

Fund size is measured as the total amount ofataq@tmmitted by limited partners and general
partners for each VC fund. | refer to this variabe SIZE. The Fund Size Hypothesis predicts a
negative relationship between the SIZE variabletaedlegree of fund specialization.

VentureXpert doesn't provide direct information the age of VCs. However, it reports the
dates when a VC fund makes its first and last itmests. It also reports the dates when a VC
management firm makes its first and last investimemieasure the age of a VC management firm
at the time when a VC fund makes its last investméor each fund, the age of its VC
management firm is roughly measured as the diftarelnetween the date of the fund's last
investment and the date of the VC management fifinssinvestment. Please note that the first
investment of the VC management firm may oftenleothe first investment of this particular fund.
| refer to this variable as AGE. | use AGE as axprfor the risk aversion of VCs. Older VC firms
care about their well-established reputations amy fve more risk averse than younger firms.

Therefore, | expect a negative relationship betw&@k and fund specialization.

17 VentureXpert has a data item called "managememtsiindustry preference". This item is self-repdrby venture
firms and may not reflect the actual investmentguas. Further, it only qualitatively captures ghertfolio choice of

specialization versus diversification, but doesgflect the degree of specialization. Finally, Gemgpand Lerner (2004)
point out that the industry and stage focus degd'ianperfectly recorded by Venture Economics". Efere, | construct
my own measure of industry specialization by gaingugh the detailed profiles of portfolio companié measure
geographic and stage focus similarly.
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In a similar fashion to Gompers, Kovner, Lerner é@charfstein (2006), | construct two
proxies to measure VCs' talent: Special Talent Gederal Talent? Special Talent is measured as
the number of company investments the VC managefinenhas made in the focus area (industry,
stage, or state) before this fund. General Talentméasured as the total number of company
investments the VC management firm has ever maieebthis fund. According to the Specialized
Talent Hypothesis, VCs’ Special Talent and the ee@f fund specialization are positively related.
However, General Talent should have no effect o specialization.

VentureXpert also reports information on the ta@mlount of capital under management by a
VC firm. | refer to this variable as CAPITAL. TheARBITAL variable may proxy for the
experience of VCs, hence as a measure for the amberpertise they have. Well-established VC
firms with nice track records can raise more furadgl tend to have more capital under
management than young VC firms. So there may exjsbsitive relationship between VC firms'
managed capital and their experience. In addi@®RPITAL may proxy for the risk aversion of
VCs. The VC firms with more managed capital tendhéomore experienced and prestigious than
others. They would care about their hard-earnedtatipn and may be more risk averse. Therefore,
the empirical relationship between CAPITAL and fusgkcialization depending on how much
CAPITAL captures the experience effect relativéhi risk aversion effect. If the experience effect
dominates the risk aversion effect, | would expegositive relationship between the CAPITAL
variable and the degree of fund specializatiohdf risk aversion effect dominates the experience
effect, | would expect a negative relationship.

To examine how the degree of fund specializatffects their performance, | need a proxy to

measure fund performance. The internal rate ofmeiiRR) information on individual funds is not

18 Another proxy for VCs'’ talent could be fund seqoemumber (1, 2, 3, 4, etc), which indicates thsitim of each
fund within a fund sequence family. As VCs raiserenfunds, they become more skilled and experieren time.
However, fund sequence number could not distingogttveen special talent and general talent.



publicly accessible. Similar to Gompers and Leri®99c), | use two alternative proxies. One is
the fraction of firms that went public or were ggrstration for an offering in a venture portfollo.
refer to this variable as IPORATE. The other is fitaetion of firms that were acquired, merged,
went public, or in registration for an offeringanVC fund. | refer to this variable as IPOARATE.
It has been well acknowledged that IPO and acdurisére the two most important ways of exit for
venture capitalists. The two performance proxiesikhbe positively correlated with the IRR.

To account for the effect of different focus indiest on fund specialization choices, | generate
a set of focus industry dummies. There are ninendymariables, taking the value of one for a
particular focus industry, otherwise zero. A setfofus stage dummies and a set of focus
geography dummies are also generated. | use eighimées denoting whether the portfolio
company is in seed stage, startup stage, firsestayly stage, second stage, third stage, expansio
stage, or other later stage. Due to the large numbstates, | do not use a dummy variable for
each state. Instead, | use four dummies denotirgghehn the portfolio company is located in New
York, Massachusetts, California or Texas.

To control for time effects on fund specializaticoices, a set of year dummies is generated
based on fund year. Fund year refers to the fuitidliclosing year. There is a dummy variable for
each year from 1978 to 2000. The year dummy takes/alue of one for a particular fund year,
otherwise zero.

For reference, | summarize all of the variablem&éins in Appendix G.

4.3 Summary Statistics
Venture capital funds display various degrees etighization regarding industry, stage, and
geographic focus. Figure 1 plots the frequency 6f fMnds for different levels of specialization,

measured using Herfindahl-Hirschman Index, for esXpert classifications of 9 minor industry
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groups, Stage Level Three, and 50 states, respbctiFund specialization measured using the
Focus Area Concentration Ratio has similar patteassshown in Figure 2. Some funds are
narrowly focused, while others are more diversified

Table 1 reports the summary statistics for my darap1586 VC funds. The average industry
HHI is around 0.36, with a standard deviation &30.The average stage HHI is a little bit lower
(0.31), while the average geography HHI is muclhéig0.47). The focus area concentration ratios
display similar patterns. Those funds tend to havsgher degree of geographic specialization,
compared to industry and stage specialization. siy@e funds have an average size of 105
million dollars. The average VC management firnthe sample is 14 years old.

| also examine the time patterns of fund spea@tibn over my sample period of 23 years. The
results are summarized in Table 2. | report theiamedalue of fund specialization along the three
dimensions, industry, stage, and geography. Fuadigration also differs over time. From 1978
to 2000, the median Industry HHI varies from 0.4®146. The stage HHI shows relatively smaller
variations over time, ranging from 0.16 to 0.33eTdgeographic HHI fluctuates widely between
0.23 and 0.56.

To sum up, regardless of the way it is measurestethxists considerable variation in VC fund
specialization, both cross-sectionally and alsa ¢ivee. In the next section, | examine why funds

display various degrees of specialization.

4.4 Factors Affecting Fund Specialization

In my model, four factors have direct effects ondispecialization: fund size, VCs' degree of
risk aversion, VCs' specialized talent, and VCspertise-area risk. Given previously constructed
variables from VentureXpert, | can estimate thatiehships between specialization and fund size,

VCs'’ risk aversion, and VCs’ specialized talertohsider the following functional form:
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HHI or CTR
=b, +b, [SIZE +b, TAGE + b, (SPECIAL TALENT +h, [CAPITAL (4.1)
+b, IFOCUS AREA DUMMIES + b, [FUND YEAR DUMMIES + z

where z is the error term. The dependent variable is #grek of fund specialization, measured
using Herfindahl-Hirschman Index or Focus Area Gmiation Ratio. The focus area dummies
stand for either the focus industry dummies, fostage dummies, or focus geography dummies. |
use ordinary least squares to estimate the cosff!® To distinguish the effect of VCs’
specialized talent from their general experiencast include the GENERAL TALENT variable.
Therefore, | consider two additional specifications

HHI or CTR
=b, + b, [HZE +b, CAGE + b, [GENERAL TALENT +b, [CAPITAL 4.2)
+b, (FOCUS AREA DUMMIES + b, (FUND YEAR DUMMIES +u

HHI or CTR
=b, + b, [HZE +b, [AGE + b, [BPECIAL TALENT +b, [GENERAL TALENT (4.3)
+b, [CAPITAL + b, [FOCUS AREA DUMMIES +b, (FUND YEAR DUMMIES +v

whereu andv are normally distributed error terms.

The regression results regarding the effect &, sige and talent are summarized in Table 3. In
Panel A, fund specialization is measured usingiR@ahl-Hirschman Index (HHI), and in Panel B,
it is measured by focus area concentration ratibR)C In all cases, fund size has a negative and
significant effect on the degree of specializatignindustry, stage, and geography. VC firm age is
also negatively related to fund specialization #mal estimate is significant at the 1% level. The
results with respect to VCs' talent are more irdeéng. When there is only one talent measure
included in the regression, both SPECIAL TALENT aB&NERAL TALENT are statistically

significant and have positive sign. However, whba two talent measures are simultaneously

19 Because the dependent variable always lies bet@eand 1, | also estimated two-way censored Tolitleh
regressions. The results are very similar and abbilupon request.
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included in one regression, SPECIAL TALENT is ssiljnificant and positive, while GENERAL
TALENT becomes insignificant and sometimes negatiVée significance of GENERAL
TALENT in the simple regression without the SPECIAIALENT variable is caused by the
correlation between SPECIAL TALENT and GENERAL TAMNE. This implies that it is VCs’
specialized talent that really matters in determgnfund specialization. The VCs with more
specialized talent prefer a higher degree of fupetilization. VCs with more general talent tend
to have more diversified funds, especially by gapgic area. The managed capital of VC firms is
always negatively related to fund specializatiam, the coefficients are mostly insignificant.

To test how VCs’ expertise-area risk affects fgpdcialization | need to measure this risk. It is
hard to associate different degrees of risk toouerigeographic areas. Therefore, | only test this
particular hypothesis in terms of industry spee#tiion and stage specialization.

VentureXpert assigns SIC codes to portfolio comgarin a venture fund. | collect monthly
returns of publicly traded stocks matched with 8i€ codes of portfolio companies in my VC
sample. Then | calculate the return standard dewiand idiosyncratic risk of each stock in my
matched public stock sample from year 1950 to 200 idiosyncratic risk is calculated as the
residual standard deviation from a regression ef rttonthly stock returns on the Fama-French
three factorg’ Then | calculate the average stock return standawihtion and average residual
standard deviation for each of the 9 industry migooups. | refer to these two averages as
RETURN VOLATILITY and RESIDUAL VOLATILITY. In the following regression analysis, |
use the return volatility and residual volatility the focus industry as two alternative proxies for

VCs' expertise-area risk:

20 See Fama, Eugene F., and Kenneth R. French, C@®3mon risk factors in the returns on stocks amtib@ournal
of Financial Economics, 33, 3-56.



INDUSTRY HHI or CTR
= b, +b, (RETURN VOLATILITY or RESIDUAL VOLATILITY
+h, [(BIZE +b, CAGE +b, (BPECIAL TALENT +b, [GENERAL TALENT
+h, [CAPITAL +b, FOCUS AREA DUMMIES +h, IFUND YEAR DUMMIES +k

(4.4)

wherek is a normally distributed error term.

Table 4 presents the regression results of fowlissiry risk on fund specialization. As proxies
for VCs' expertise-area risk, both RETURN VOLATIWNTand RESIDUAL VOLATILITY have
negative effect on the degree of specializatiore gtefficients are all significant at the 1% level.
Still, fund size and firm age are negatively rafate specialization. Again, VCs' SPECIAL
TALENT has a significant and positive effect on duspecialization, even with the presence of
GENERAL TALENT variable.

To measure the risk of focus stage, | construzva variable called STAGE RISK RANK. It
is a number, ranging from one to eight, denotirgyititreasing degree of risk from later stages to
earlier stages. | assign the value of 8 to seegkbsfa to startup stage, 6 to first stage, 5 torothe
early stage, 4 to second stage, 3 to third stage,eXpansion stage, and 1 to later stage. | then
estimate the following regression specification:

STAGE HHI or CTR
= b, +b, [STAGE RISK RANK
+b, (BIZE +b, [AGE +b, (SPECIAL TALENT + b, [GENERAL TALENT
+b, [CAPITAL + b, (FOCUS AREA DUMMIES +h, (FUND YEAR DUMMIES + g

(4.5)

where g is a normally distributed error term.

The impact of focus stage risk on fund specidbrats reported in Table 5. As expected, the
regression coefficient for STAGE RISK RANK is alvgapegative and significant, regardless of
the way specialization is measured. Again, fund sizd firm age have negative effects, and VCs’

specialized talent has positive effects.
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In sum, the empirical results strongly support Fumd Size Hypothesis, VCs' Risk Aversion
Hypothesis, VCs' Specialized Talent Hypothesis,\é8d’ Expertise-area Risk Hypothesis derived

from the model.

4.5 The effect of specialization on fund performare

The performance of VC funds will be affected bynpdactors. Two proxies are used to
measure fund performance. One proxy, IPORATE,adfthction of firms that went public or were
in registration for an offering in a venture politho The other, IPOARATE, is the fraction of firms
that were acquired, merged, went public, or ingtegtion for an offering in a venture portfolio.
The following functional form is considered in regsions:

IPORATE or |POARATE
=b, +b, INDUSTRY (STAGE, or GEOGRAPHY ) HHI
+h, [BIZE +b, CAGE +b, (BPECIAL TALENT +b, [GENERAL TALENT
+h, [CAPITAL +b, FOCUS AREA DUMMIES +h, IFUND YEAR DUMMIES +q

(4.6)

where g is a normally distributed error term. The explanatvariables include the degree of fund

specialization measured using Herfindahl-Hirschrmatex, fund size, VC firm age, VCs’ talent,
total managed capital of the VC firm, focus area(stry, stage, or geography) dummies, and fund
year dummie$’

Tables 6 through 8 report the ordinary least sspiaegression results regarding the effect of
industry, stage, and geography specialization oml fperformance, respectivefyin all cases,
industry specialization and stage specializatian @ositively related to fund performance. The
coefficients are mostly significant at the 1% levEhe results imply that for venture capitalists

with industry or stage expertise, a higher degréespecialization will lead to better fund

21 To conserve space, | report here only resultsgusia Herfindahl-Hirschman Index to measure spieeiibn. Results
using the focus industry concentration ratio andlar.
22 The regression results using the two-way censbo&it model are very similar and available uporues.
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performance. The relationship between performamcegeographic specialization is weak when
the performance proxy of IPORATE is used. Howewelnen IPOARATE is used, geographic
specialization also has a positive and signifieffeect on fund performance. Another interesting
observation is about VCs’ talent. When | includithei SPECIAL TALENT only or GENERAL
TALENT only in the regression, both talent measwesstatistically significant and have positive
coefficients. However, when the two variables arautaneously included in one regression,
GENERAL TALENT remains positive and significant, NehSPECIAL TALENT becomes mostly
insignificant. The results suggest that VCs' tal@tdys an important role in affecting fund
performance. However, after controlling for funcesialization, it is VCs’ general experience that
matters.

| also estimated regression models that includhellsaneously all three specialization variables,
industry HHI, stage HHI, and geographic HHI. Theules are summarized in Table 9. A higher
degree of industry specialization is always assedi@etter expected fund performance, regardless
of the way performance is measured. Stage spetializ is also positively related to fund
performance, and the effect is more significant mvhbe performance is measured using
IPOARATE. It is interesting that the estimated dioéfnts for geographic specialization are
mostly negative, and significant, when IPORATE $&di to measure performance. This suggests
that industry specialization and stage speciabmatend to improve fund performance more than
geographic specialization.

In sum, there is evidence indicating that a higtegree of specialization leads to better fund
performance. In addition, the experience and huoaguital of VCs have significant and positive
effects on fund performance. After controlling fand specialization, VCs’ general talent plays an

important role in improving fund performance. V@gecialized talent, however, does not.
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4.6 The Behavior of Small Business Investment Compies

In my sample, 75 funds are organized as Smallrigsgsi Investment Companies. These funds
are managed by 54 different VC management firmsmaade a total of 1311 venture investments.
SBICs have played an important role in the VC indusThey are licensed and regulated by the
U.S. Small Business Administration (SBA). In adufitito their own capital, SBICs can borrow
funds at favorable rates from the Federal Governmgnto 300% of their private capital. SBICs
invest only in qualifying small business conceragafined by SBA regulations. Since SBICs are
licensed, assisted and regulated by the SBA, twgitracting and operating procedures may differ
from regular venture funds. Hence, their investnietitavior may be quite different. To investigate
this possibility | empirically examine the spedaliion choices of SBICs and their associated
performance. | use a dummy variable, SBIC DUMMYnating whether a fund is organized as a
SBIC, and consider the following regressions:

INDUSTRY (STAGE, or GEOGRAPHY ) HHI
=b, +b, (8BIC DUMMY

4.7
+b, (BIZE + b, [AGE + b, [BPECIAL TALENT +b, [GENERAL TALENT 4
+b, [CAPITAL +b, IFOCUS AREA DUMMIES + b, (FUND YEAR DUMMIES +t
IPORATE or IPOARATE
=b, + b, [(EBIC DUMMY + b, (OINDUSTRY (STAGE, or GEOGRAPHY ) HHI 4.8)

+b, (HZE + b, CAGE + b, [BPECIAL TALENT +b, [GENERAL TALENT
+b, [CAPITAL + b, (FOCUS AREA DUMMIES +b, (FUND YEAR DUMMIES +d

wheret andd are normally distributed error terms.

The ordinary least squares results regarding theialization choices of SBICs are presented
in Table 10. In general, the SBICs prefer a lowegrde industry specialization and stage
specialization, but a higher degree of geograppiecislization than regular VC funds. This
observation is probably driven by the regulatioture of SBICs. Table 11 shows how SBICs

differ from regular VC funds in terms of fund parftance. In Panel A, the three types of fund



specialization (industry, stage, and geographyransidered separately, while in Panel B, they are
considered simultaneously. In all cases, the regmesoefficients for SBIC DUMMY are negative

and statistically significant. The result is veppust across three types of fund specialization and
regardless of the way performance is measured.sligigests that, as a government subsidized and

regulated program, SBICs tend to under-performro# funds.

5. Conclusions

As a leading source of financing for young innowatfirms, venture capital has spawned the
growth of U.S. economy. One important aspect of fd@ds is their specialization patterns by
industry, stage, and geography. Whether a VC fuagldn area focus will determine the type of
entrepreneurial firms receiving financing. How antege capitalist chooses a particular degree of
specialization will directly affect portfolio comsiction and hence fund performance. In this paper |
provide a theoretical rationale underlying the sgemtion choices of VC funds. | develop
hypotheses relating specialization to fundameritatacteristics of VC funds. These characteristics
include fund size, VCs’ degree of risk aversion,sVfdcus-area expertise, and the risk associated
with the excess return of the fund.

| test the predictions of my model using a largmpla of 1586 funds with 64168 venture
investments. Contrary to the general wisdom thati$uare mostly specialized, VC funds display
wide variation in their degrees of specializatiband size, VCs' risk aversion, VCs' expertise area
risk all have significantly negative impacts on duspecialization. | construct two measures
distinguishing VCs' specialized talent from theangral talent. | find that VCs’ specialized talent
significantly affects the degree of specializatinmhjle VCs’ general talent does not. This suggests
that VCs tend to finance companies that match thigir area expertise. In doing so, they can make

good use of their focus-area talent and networlgdneral superior returns. The evidence also
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indicates that specialization and fund performaareesignificantly positively related. Furthermore,
specialized talent and general talent are bothifgigntly positively related to fund performance.
These results together suggest that VCs tend amdm companies that match well with their areas
of expertise and that this, in turn, tends to enbdind returns. Hence, the VCs' human capital
appears to play an important role in determiningdfperformance.

| also find the intriguing result that SBICs sigoéntly under-perform other VC funds after
controlling for specialization and other determitsamf fund performance. This result is very robust
across types of specialization (industry, stagegmgphic) and performance measures. My current
sample, however, has only a small number (75) dCSBFor this reason more empirical work is
needed to better assess the performance of SBiC®adnvestigate why their performance differs

from that of other VC funds.
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Appendix A: Derivation of the Equilibrium Condition for s

Recall the previous optimization problem from LPBstspective:

[max E(7)=A(n s){ Fc)-AR &- f [A ®
st.
U(p(R))=f IA+cIAR +clAW(n,s) -1 N b7 -1 6 AV (s) /2 u (A2

sDagmaxU (¢(R ) = f A+Cc[AR +c[Alr(n,s)-7° N7 -1 &° AV (s) W7 (A3)

£

The first-order condition of constraint (A.3) istfollowing:

aCJ’(,7’S) 2 2 2 '
CAL— = =T N W,V (s) (A4

To guarantee the existence of interior solutiors assume the sufficient second-order condition of

(A.3) also holds:

2 62 ,
ou(9) (L;SE(”) :CDAG—C;(SZ s) -7 6° N 57 V"(s) <0 . (A.5)

Assuming constraint (A.2) is binding, | substitfe2) with its equality. Also replace (A.3) with

its first-order condition. The LPs’ optimizatiomgblem becomes:

[max E(n)=Ar(n s){c)-AR &-f A (A.6
st.
f A+CAR +clAW (7,8)-1&° N W -TE° A’V (s) W/ =u (A7
cCA aag’;’s)—rm:z W w?V'(s)=0 (A
From (A.6):
—f A-c[AR, =c[AWr(n,s)-7&° N’ -1 &° A’V (s) & -u (A.9)

Substitute (A.8) back into (A.5):
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E(7) = Atr(n,s){1-c) - AR &- f [A

= Alr(n s){ F-c)+cAlr(n,s)-7° IV 7 -1 &* [NV (s) - u

£

- E(m)=Aw(n,s)-1° N -1’ AN’V (s) b’ -u

From (A.7):

_ 1 Er;)a(n,s)

c=
T’ V'(s)  0s

Substitute (A.11) into (A.10):

1 E5)57(/7,5)
TR’ V' (s)  os

—rtﬁ 1 L‘?a(”’s)}zmzw(s)wj—g

TAW?V'(s)  0s

2
} N [

E(ﬂ)=AW(f7,S)—TEE

After simplification:

da(n.s) 2 )
E() = Am(n,s)—%[ﬁﬂ+v(s)}—g

The optimization problem then becomes:

max E(71)= At (7 s)—wcﬁ"_ﬁv(s)}g

@ rw? iv'(s))’

The first-order condition of (A.12) is:

aE(r[) ) AD(M’(/],S) ) (aa(n,s%%)z W,(S) ) (aa(n,syas)z Eﬁi:_l_v

0s 0s 1'|]7£2 [GV'(S))Z T|]T£2 ()
2 6a(/7,s) g 620'(/7,5) , )
- ( 4)( Z/R)EEJ”Z +V(s)}:0
rio; [v'(s)) o

£ =

(A.10)

(A.11)

(A.12)




aio?) v/ (s) -0 v ()" [ 95) 282 (095 v (s)

- w207 v () P05 v (9) - 27 Y ) (s) (A.13)

02 s ' —
2007 () (97 ) v (s) = 0
Assume the above equation has a solution as debgtsd=s (A,r,r]R 0 aﬁ) Substitutes’

back into equations (A.13), and then | have thifdhg equilibrium condition fors :
AD‘[ﬁUf 2E@V’ ) -0’ E@V ) [(]"‘”7S )+ZBT2 Eqaa(”‘%)W"(s*)
202V (8 ) 09 v (s ) - 27 (05 ) () (A.14)

2w V(s )[Q""(”s) Sz)m/'(s*)so

. - . . 0s’
Appendix B: Derivation of the Comparative Statlcsa

Recall the equilibrium condition fos :
AD‘[ﬁUf 2E@V’ ) -0’ [ﬂv ) [qa“”s )+2372E(]0a('7‘%)51/"(s*)
202V (8 )0 v (s ) - 27 0 ) () (B.1)
227 ()09 ) () =0

Differentiate equation (B.1) with respect . After simplification, | get:

3972 [ﬁv [EAB’WZW/ ( D) (aza(n'%z)} Gaimz—rtﬂaz)z EEV'(SD):I3
2ot + ot ()]0 () v () o)) o4
Let the variableg denote the whole term befo%sg, i.e.,
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q=307 v'(s")] AT or v (s) - (" /%)]
+afor v ()]0 %) e () -v ()40 %) |

Then | have the following simple expression:

aile=rife?) ()] €3

(B.2)

O
SinceV'(s) >0, the right-hand side of equation (B.3) is negat&e the sign ot(ZiA will be the

opposite ofq.

Recall the sufficient second-order condition frompp&ndix A:

2 2
63—8(40)4@[?6(—”8) T’ N o’V (s)<0. (A.5)
0%a(n,s)

- c[AT W’ IV"(s)>
C £ (S) aSZ

Variable ¢ denotes the carried interest of GPs, and liesdmivi0,1]. So:

2
AG W V" (s)>cAG W2 V' (s) >—6 L;(;Z’S)
) ’a(n,s
It implies the first addend ofy , i {397 EEV EEABDT W/"( ) (aza(r/,%z)}} 's

positive.
Now consider the second addendcpf(a”(”’%)m/"'(sm) —V'(SD) E@as”(”‘%s). It follows easily

that this term is also positive.

. iy s’ .
Becauseq is positive, thena should be negative.
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Appendix C: Derivation of the Comparative Statlcsai
T

Recall the equilibrium condition fos :
A do?) v (s)) -0 v (s)) P 94) + 207 P94 ) e ()
+200° V(s )[@6"(’7 %%)m/ (s)—zwj[@ (”'S)asz)mf'(s*) (C.1)
-2 W(s*)[éaza(”vs)asz)m/'(§ ) =0

Differentiate equation (C.1) with respect#ao After simplification, | get:

3w (V' (s EEAUBT v (s) - ("“2(”’3)/%2”
st o7 () 9K () v () 9L

—

= o) v (5)]

ad™ =-adfe?) fv'(<)] ©2)

(]
Because\/'(s) >0, the right-hand side of equation (C.2) is negatve the sign ogi will be
T

O

the opposite ofy. | have shown in Appendix B thaf is positive. Therefore%i <0.
T

. I . . 0s’
Appendix D: Derivation of the Comparative Statics

o(ez)

Recall the equilibrium condition fos :

e o (4 - o0 o o ()
202 V() 0 v (s ) - 27 (0 ) () (D)

AT Ev(s*)[éam(ms}asz) w’(s* ) =0
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Differentiate equation (D.1) with respectdxf. After simplification, | get:

[3@ v (s’ EEAUBT v (s) - ( 4)} ] 55
+2|:E0’ +0? W/ EE(M'7 as)W ) E@aaﬂys )} 6(05)
Tw(s)tﬁ(*““ )W ()= () }}

+(V’(s*))2 [E(aa(”’%)—ZDAD”[QJE)EV (s )J

Let variableg denote the right-hand side of the above equation:

s -t o
+(V’(s*))2 [E(a”(”v%)—zmﬁ[ﬂaf)w'(s*)} |
Then | have the following simple expression:
os’
q %@ =9 (D.3)

Recall the necessary first-order and the sufficgermiond-order conditions from Appendix A:

cDABM((}L) TN W V' (s) (A.4)
2 2
a:—s((”)_cm[-)aa(—”) T’ N’ vV"(s)<0. (A.5)

Divide the two sides of (A.5) by the two sides Af4), | get:
(020(0,5)632) v'(s) < ("a(f%%) v'(s) - ("Za(ﬂ%sz) EV'(S*)—(""(”’S%S) v'(s)<0.
Therefore, the first addend @f is negative.

Rewrite equation (A.4) as the following:

0a(n,s)
0s

=c[AG &’ V'(s)



Becausec is the share of carried-interest for general gaghit lies between 0 and 1. So | have:

0a(n,s)
0s

<SAGW V'(s)<2AG B2 V'(s)
It follows that the second addend gfis also negative. Therefore, the whole term dehbteg is

0
negative. The sign og% is thus the opposite af. | have shown in Appendix B thaf is
g,

&

. s’
positive. Therefore;

o(ez)

is negative.

. - . . 0s’
Appendix E: Derivation of the Comparative Statlcsa—
n

Recall the equilibrium condition fos :
atrifo?) fv'(s) ) -affv'(s ) E(]"‘”’S )+2Dlr2 EQ"“(”'%)W"(S*)
202 V() 0 v (s ) - 27 (0 ) () (E1)
202 (s )P0 (s) =0

Differentiate equation (E.1) with respect/o After simplification, | get:
3w’ v’ (s’ EEAUW v'(s7)- (aza(”’%zﬂ 95
+2|:E0’n +0’ [V (s )] Eﬁ(aa(”’%)W"(SD) ‘V'(SD) [Qa%(m%é)} o
o’ I:EV'(SD)]Z Eqazu(”’s) san)

+2|:E0’ +0? W [EV [éa%ms 6520/7) V”(SD) Eéaza(n‘S)as"”)J

Let variablek denote the right-hand side of above equation, i.e.
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Then | have the following simple expression:
q é’i =k (E-B)
on

It follows easily that the first addend &f is positive.

Now consider the terrﬁv [qasa " %520,7) [éaza iy san)} :

a%a(n.s) v 0
A LA R e

(") V()

It implies that if ("2”(”‘%@”) V'(sD)’

same ofd. | have shown in Appendix B that is positive. Therefore, # o

(m}
thenai >0.
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Appendix F: VentureXpert Definitions of Company Stage Development

There are several levels of company stage claadit in VentureXpert. The coarsest
classification is early stage, expansion stage,|ated stage.

Early stage involves investment in companies fadpct development and initial marketing,
manufacturing and sales activities. Early stage marfurther classified into seed stage, startup
stage and first stage. Seed stage refers to treevdasre a relatively small amount of capital is
provided to test a concept, maybe involving prodietelopment but not initial marketing. Startup
stage is the financing for product development @itchl marketing, without product sales. First
stage is the financing for initial commercial maantfiring and sales.

Expansion stage involves investment in companies #ne producing and shipping, have
growing accounts receivable and inventories, orbaeaking even or profitable. Expansion stage
can be further classified into second stage andl thiage. In second stage, working capital
financing is provided, but the firm is likely toveno profits. Third stage is the financing forrla
expansion, marketing and working capital, with estpd profits.

The later stage involves financing for the furtBepansion of a company that is producing and

increasing its sales volume.
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Appendix G: Summary of Variable Definitions

Variable Name Definition
HHEIRI;FSICII\IHDI\';‘I‘:NL- The sum of the squares of percentage of all invesstsnin each area (industry,
stage or state) by a venture capital fund.
INDEX (HHI) g ) by P
Industry specialization, calculated using Herfinddlrschman Index, for
INDUSTRY HHI . L L
VentureXpert industry classification of 9-minor ugdry groups.
Stage specialization, calculated using Herfindains¢hman Index, fo
STAGE HHI e
VentureXpert classification of Stage Level Three.
Geography specialization, calculated using Hertiditirschman Index, fo
GEOGRAPHY HHI VentureXpert classification of 50 states.
The particular area (industry, stage or state) viite largest number af
FOCUSAREA investments in a venture fund.
FOCUSAREA Focus area concentration ratio, calculated as tingber of investments in the
CONCENTRATION | focus area (industry, stage, or state) dividecdhieytbtal number of investments
RATIO (CTR) in a venture capital fund.
Industry specialization, calculated as focus ingusbncentration ratio, for
INDUSTRY CTR . o L
VentureXpert industry classification of 9-minor ugdry groups.
Stage specialization, calculated as focus stagecerration ratio, fo
STAGE CTR e
VentureXpert classification of Stage Level Three.
Geography specialization, calculated as focus stageentration ratio, fof
GEOGRAPHY CTR VentureXpert classification of 50 states.
S7E The total amount of capital committed by limiteddageneral partners of ja
fund.
The difference between the date of a fund's ladtiduted investment and the
AGE time of a venture capital management firm's finsteistment.
CAPITAL The total amount of capital under management bywercapital firms.
INUDSTRY The number of company investments the venture alapianagement firm has
SPECIAL TALENT | made in the focus industry before this venture fund
STAGE The number of company investments the venture aapianagement firm has
SPECIAL TALENT | made in the focus stage before this venture fund.
GEOGRAPHY The number of company investments the venture aapianagement firm has

SPECIAL TALENT

made in the focus state before this venture fund.

GENERAL TALENT

The total number of company investments the venboagtal managemer
firm has ever made before this venture fund.

(~ To Be Continued ~)
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Appendix G: Summary of Variable Definitions ( ~ Coninued ~)

Variable Name Definition
The fraction of firms that went public or were gygistration for an offering in
IPORATE a venture portfolio.
The fraction of firms that were acquired, mergedntpublic, or in
IPOARATE

registration for an offering in a venture portfolio

FOCUSINDUSTRY

Focus industry dummies, taking the value of 1 f@agticular industry group

DUMMIES otherwise 0. There are 9 dummies denoting eactstngdu
Focus stage dummies, taking the value of 1 for spawticular stages g
FOCUS STAGE company development, otherwise 0. There are 8 desménoting whethe
DUMMIES the portfolio company is in "seed stage", "starstage”, "first stage", "early
stage ", "second stage”, "third stage", "expanstage ", or "other later stage
FOCUS Focus geographic dummies, taking the value of lafparticular geographic
GEOGRAPHY region, otherwise 0. There are 4 dummies denotihgtiner the portfolig
DUMMIES company is located in "New York", "Massachusett€alifornia", or "Texas".
FUND YEAR Fund initial closing year.
FUND YEAR Binary variables, taking the value of 1 for a partar fund year, otherwise 0.
DUMMIES

—a——
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Table 1: Summary Statistics

This table reports the mean, standard deviation and quartiles of key varfablihe sample of 1586 VC
funds collected from VentureXpert database. The classifications of 9 minortigdwsups, Stage Level
Three, and 50 states are used in calculating industry, stage, and geoga@tiglization, respectively.
The variables INDUSTRY HHI, STAGE HHI, and GEOGRAPHY HHI are thgesialization measures
using Herfindahl-Hirschman Index (HHI). The variables INDUSTRY CTRTA&E CTR, and
GEOGRPAHY CTR are alternative specialization measures, casrllas the fraction of portfolio
companies in the focus area (industry, stage, or state). The focus areateefee particular industry,
stage, or state with the highest number of companies in a venture portfolio. Tiathkes INDUSTRY
SPECIAL TALENT, STAGE SPECIAL TALENT, and GEOGRAPHY SPECIAODALENT are
measured as the number of company investments the VC management firm has nthdefanus
industry, stage, or state before this fund. The GENERAL TALENT is measagetie total numbeof
company investments the VC management firm has ever made before this fund sAdEdifference
between the date of a fund's last distributed investment and the time of a V@Qema@at firm's first
investment. SIZE is the total amount of capital committed by limited ameige partners of a fund, in
$1000 millions.CAPITAL is the total amount of capital under management by a VC mianeagdirm.
IPORATE is the fraction of firms that went public or in registration for B0 in a VC fund, and
IPOARATE is the fraction of firms that were acquired, merged, went publia oegistration for an IPO
in a VC fund.

No. of Standard

Variable Funds Mean Deviation Q1 Median Q3
INDUSTRY HHI 1586 0.3614 0.2278 0.2066 0.2854 0.4303
STAGE HHI 1586 0.3082 0.2256  0.1736  0.2244  0.3333
GEOGRAPHY HHI 1586 0.4635 0.2745 0.2346  0.3956  0.6296
INDUSTRY CTR 1586 0.4581 0.2145 0.3043  0.4000 0.5333
STAGE CTR 1586 0.4016 0.2083  0.2667  0.3333  0.5000
GEOGRAPHY CTR 1586 0.5837 0.2485 0.3750 0.5556 0.7778
INDUSTRY SPECIAL TALENT 158¢ 15.472¢ 35.301( 0.000( 2.000C 15.000(
STAGE SPECIAL TALENT 1586 13.8701  30.8238 0.0000 2.0000 12.0000
GEOGRAPHY SPECIAL TALENT 1586 47.6129 120.7104 0.0000  3.0000 34.0000
GENERAL TALENT 1586 95.6961 213.3648 0.0000 13.0000 83.0000
AGE (Years) 1586 14.3567 10.3863 6.3333 11.7500 19.9167
SZE (1000 mils) 1581 0.1054 0.1890 0.0170 0.0450 0.1065
CAPITAL (1000 mils) 1527 1.0540 2.1082 0.0840 0.3000 1.1000
IPORATE 1586 0.2146 0.2212 0.0000 0.1667 0.3333
IPOARATE 1420 0.4732 0.2424 0.2667 0.4783 0.6448




Table 2: Median Fund Specialization By Year

This table reports the median value of cross-sectional fund specializatiosach year from 1978
to 2000. The VentureXpert classifications of 9 minor industry groups, Stage Oéwek, and 50
states are used in calculating industry specialization, stage dpeti@al, and geography
specialization, respectively. Two measures of fund specializatemsed. The first specilaization
measure uses the Herfindahl-Hirschman Index. An alternative measurethesesaction of
portfolio companies in the focus area (industry, stage, geography), cdiedFocus Area
Concentration Ratio. The focus area is defined as the particular indusigge, stastate with the
highest number of companies in a venture portfolio. Fund year refers to the ahitsaihg year of a
venture capital fund.

Herfindahl-Hirschman Index Focus Area Concentration Ratio
Fund Year II\ZISn:J)I; Industry  Stage  Geography Industry Stage  Geography
1978 10 0.18 0.16 0.23 0.33 0.24 0.40
1979 10 0.20 0.18 0.35 0.32 0.29 0.56
1980 25 0.20 0.18 0.38 0.32 0.27 0.50
1981 39 0.21 0.17 0.30 0.35 0.29 0.47
1982 45 0.21 0.20 0.47 0.31 0.30 0.67
1983 61 0.21 0.18 0.36 0.32 0.28 0.50
1984 64 0.20 0.17 0.36 0.30 0.27 0.51
1985 44 0.25 0.20 0.47 0.33 0.32 0.67
1986 48 0.25 0.20 0.37 0.33 0.32 0.50
1987 58 0.23 0.18 0.38 0.33 0.29 0.56
1988 52 0.24 0.23 0.39 0.34 0.33 0.52
1989 60 0.28 0.19 0.38 0.38 0.29 0.56
1990 34 0.29 0.22 0.37 0.39 0.32 0.50
1991 23 0.46 0.33 0.56 0.50 0.36 0.67
1992 40 0.27 0.25 0.46 0.41 0.33 0.57
1993 43 0.35 0.21 0.41 0.44 0.30 0.54
1994 74 0.29 0.22 0.45 0.39 0.34 0.62
1995 75 0.33 0.24 0.48 0.43 0.36 0.56
1996 91 0.31 0.21 0.39 0.44 0.33 0.56
1997 117 0.33 0.23 0.39 0.44 0.33 0.55
1998 140 0.36 0.24 0.40 0.50 0.36 0.56
1999 189 0.33 0.26 0.44 0.46 0.39 0.60

2000 244 0.30 0.25 0.43 0.43 0.36 0.57




Table 3: The Effect of Size, Age, and Talent on Fund Specialization

The table reports the ordinary least squares regression results for twaligpgion measures. The
VentureXpert classifications of 9 minor industry groups, Stage Level Thaed, 50 states are used in
calculating industry, stage and geography specialization, respectivelpanel A, fund specilaization is
measured using Herfindahl-Hirschman Index. In Panel B, specializatianessured as the fractioof
portfolio companies in the focus area (industry, stage, geography), caidebtus Area Concentration Ratio.
The focus area is defined as the particular industry (stage, or statefhwithighest number of companies in a
venture portfolio. The explanatory variables include fund size, VC managementafie, the amounof
specialized talent, the amount of general talent, and the total managed!| aipihe VC firm, focus area
(industry, stage, geography) dummies, and fund year dummies. Fund SIZE istaéhernount of capital
committed by limited and general partners of a fund, in $1000 millions. AGE igliffference between the
date of a fund's last distributed investment and the time of a VC managemmid first investment. The
amount of specialized talent is measured as the number of company investmar@ienagement firm has
made in the focus area before this fund. The amount of general talent is measuhedtagl numbeiof
company investments the VC management firm has ever made before this fund ALARIthe total amount
of capital under management by a VC management firm. Focus year dummiesedtraf @smmies variables
denoting the intitial closing date of a fund. The T-statistics are in parenthesigpanameter estimates.

Panel A: Measuring Specialization by Herfindahl-Hirschman Index (HHI)

Industry HHI Stage HHI Geography HHI
SIZE -0.1491 -0.1365 -0.1494 -0.1758 -0.1616 -0.1767 -0.2759 -0.2651 -0.2571
(-4.48) (-4.16) (-4.49) (-5.18) (-4.84) (-5.20) (-6.78) (-6.42) (-6.29)
AGE -0.0045 -0.0045 -0.0045 -0.0042 -0.0040 -0.0041 -0.0051 -0.0048 -0.0042
(-7.28) (-6.83) (-6.92) (-6.38) (-5.98) (-6.15) (-6.50) (-5.78) (-5.09)
SPECIAL TALENT 0.0006 0.0005 0.0008 0.0011 0.0004 0.0010
(2.99) (2.12) (3.51) (2.36) (6.55) (6.10)
GENERAL TALENT 0.0001 0.0000 0.0001 0.0000 0.0002 -0.0004
(2.11) (0.15) (2.69) (-0.69) (4.41) (-3.72)
CAPITAL -0.0026 -0.0028 -0.0027 -0.0018 -0.0018 -0.0016 -0.0090 -0.0104 -0.0050
(-0.90) (-0.95) (-0.91) (-0.62) (-0.59) (-0.53) (-2.52) (-2.82) (-1.33)
Focus Area Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes
Fund Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes
R-Square 0.14 0.14 0.14 0.11 0.11 0.11 0.11 0.09 0.12
Number of Funds 1525 1525 1525 1525 1525 1525 1525 1525 1525

(To be continued on next page. )



(Continued from previous page. )

Panel B: Measuring Specialization by Focus Area Concentration Ratio (CTR)

Industry CTR Stage CTR Geography CTR
SIZE -0.1240 -0.1058 -0.1224 -0.1465 -0.1334 -0.1478 -0.2118 -0.1966 -0.1871
(-3.95) (-3.42) (-3.90) (-4.63) (-4.29) (-4.67) (-5.69) (-5.19) (-5.04)
AGE -0.0040 -0.0037 -0.0038 -0.0038 -0.0036 -0.0037 -0.0043 -0.0037 -0.0030
(-6.82) (-6.00) (-6.13) (-6.24) (-5.79) (-5.96) (-5.90) (-4.92) (-4.04)
SPECIAL TALENT 0.0005 0.0007 0.0007 0.0010 0.0004 0.0012
(3.04) (2.89) (3.06) (2.40) (7.28) (7.90)
GENERAL TALENT 0.0000 0.0000 0.0001 -0.0001 0.0002 -0.0005
(1.33) (-0.94) (2.14) (-1.00) (4.41) (-5.35)
CAPITAL -0.0033 -0.0030 -0.0029 -0.0013 -0.0011 -0.0010 -0.0085 -0.0096 -0.0032
(-1.21) (-1.09) (-1.04) (-0.47) (-0.41) (-0.35) (-2.60) (-2.84) (-0.94)
Focus Area Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes
Fund Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes
R-Square 0.15 0.15 0.15 0.10 0.10 0.11 0.10 0.08 0.11

Number of Funds 1525 1525 1525 1525 1525 1525 1525 1525 1525




Table 4: The Effect of Specialized Area Risk on Industry Specialization

The table shows how focus industry risk affects fund specialization. The focus ndsstiefined as the
particular industry with the highest number of companies in a venture portfolio. TéetuxeXpert
classification of 9 minor industry groups is used. Two measures of industryadigation are considered: the
Herfindahl-Hirschman Index (HHI), and the focus industry concentration ({ldR) measured as the fraction
of portfolio companies in the focus industry. There are two proxies for focus induskrythe return standard
deviation of publicly traded stocks matched by the SIC codes with VentureXphrstry classifications, and
the return residual volatility from the Fama-French three-factor modeiaithed publicly traded stocks. Other
explanatory variables include fund size, VC management firm age, the amoy®aidlized talent, the amount
of general talent, and the total managed capital of the VC firm, focus inddsinymies, and fund year
dummies. Fund SIZE is the total amount of capital committed by limited andrgepartners of a fund, in
$1000 millions. AGE is the difference between the date of a fund's last distriutestment and the time of a
VC management firm's first investment. The amount of specialized tadenteasured as the numbef
company investments the VC management firm has made in the focus area befdienthiThe amountf
general talent is measured as the total number of company investments thend@emeent firm has ever made
before this fund. CAPITAL is the total amount of capital under management by a VCgmeeat firm. Focus
yeal dummies are a set of dummies variables denoting the intitial closing date of alflaed:-statistics are in
parenthesis under parameter estimates.

Industry HHI Focus Industry CTR
RETURN VOLATILITY -0.9513 -0.9648 -0.8434 -0.8659
(-5.22) (-5.29) (-4.85) (-5.00)
RESIDUAL VOLATILITY -1.1111 -1.1283 -0.9620 -0.9905
(-5.03) (-5.11) (-4.56) (-4.71)
SIZE -0.1587 -0.1574 -0.1585 -0.1572 -0.1392 -0.1370 -0.1387 -0.1366
(-3.79) (-3.76) (-3.78) (-3.75) (-3.48) (-3.44) (-3.47) (-3.43)
AGE -0.0052 -0.0048 -0.0052 -0.0048 -0.0047 -0.0040 -0.0047 -0.0040
(-7.43) (-6.56) (-7.42) (-6.55) (-6.95) (-5.71) (-6.94) (-5.70)
SPECIAL TALENT 0.0006 0.0011 0.0006 0.0011 0.0006 0.0015 0.0006 0.0015
(2.99) (3.30) (3.00) (3.31) (3.04) (452) (3.04) (4.51)
GENERAL TALENT -0.0001 -0.0001 -0.0002 -0.0002
(-1.93) (-1.93) (-3.38) (-3.37)
CAPITAL -0.0026 -0.0016 -0.0028 -0.0018 -0.0031 -0.0013 -0.0033 -0.0015
(-0.78) (-0.46) (-0.83) (-0.51) (-0.96) (-0.41) (-1.02) (-0.46)
Focus Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes
Fund Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes
R-Square 0.15 0.16 0.15 0.16 0.14 0.15 0.14 0.15

Number of Funds 1230 1230 1230 1230 1230 1230 1230 1230




Table 5: The Effect of Specialized Area Risk on Stage Specialization

The table shows how focus stage risk affects fund specialization. The foayes istalefined as the
particular stage with the highest number of companies in a venture portfolio. HmuMXpert
classification of Stage Level Three is used. Two measures of industcyafipation are considered: the
Herfindahl-Hirschman Index (HHI), and the focus stage concentration (&fidR) measured as the
fraction of portfolio companies in the focus stage. The stage risk rank asdered number denoting the
degree of riskiness for each stage, ranging from 1 to 8. Other explanatiaples include fund size, VC
management firm age, the amount of specialized talent, the amount of gemler#t| tand the total
managed capital of the VC firm, focus stage dummies, and fund year dummied. $IZE is the total
amount of capital committed by limited and general partners of a fund, in $100@msillAGE is the
difference between the date of a fund's last distributed investment and theotian VC management
firm's first investment. The amount of specialized talent is measusedh@ number of company
investments the VC management firm has made in the focus area before this eramdunt of general
talent is measured as the total number of company investments the VC manafjeméiais ever made
before this fund. CAPITAL is the total amount of capital under management by a VCgeaeat firm.
Focus year dummies are a set of dummies variables denoting the intitial ctisti@gf a fund. The T-
statistics are in parenthesis under parameter estimates.

Stage HHI Focus Stage CTR
STAGE RISK RANK -0.0092 -0.0090 -0.0092 -0.0044 -0.0041 -0.0044
(-3.68) (-3.60) (-3.68) (-1.88) (-1.77) (-1.88)
SIZE -0.1803 -0.1699 -0.1796 -0.1482 -0.1362 -0.1488
(-5.30) (-5.09) (-5.27) (-4.68) (-4.38) (-4.69)
AGE -0.0043 -0.0042 -0.0043 -0.0039 -0.0038 -0.0039
(-6.50) (-6.36) (-6.47) (-6.44) (-6.11) (-6.27)
SPECIAL TALENT 0.0008 0.0006 0.0007 0.0008
(3.29) (2.39) (3.07) (12.92)
GENERAL TALENT 0.0001 0.0000 0.0001 0.0000
(3.01) (0.40) (2.42) (-0.37)
CAPITAL -0.0017 -0.0019 -0.0018 -0.0011 -0.0011 -0.0010
(-0.57) (-0.65) (-0.61) (-0.40) (-0.40) (-0.35)
Focus Stage Dummies Yes Yes Yes Yes Yes Yes
Fund Year Dummies Yes Yes Yes Yes Yes Yes
R-Square 0.10 0.10 0.10 0.09 0.09 0.09

Number of Funds 1525 1525 1525 1525 1525 1525




Table 6: The Effect of Industry Specialization on Fund Performance

The table reports the OLS regression results regarding the effect of ndsmcialization on fund
performance. The dependent variable is the proxy for fund performance. Two proxiesedreOne is the
fraction of firms that went public or in registration for an IPO in a VC fundd dhe other is the fraction
of firms that were acquired, merged, went public or in registration for &nitPa VC fund. The industry
specialization is measured using Herfindahl-Hirschman Index, for the \@Xpert classification of 9
minor industry groups. Other explanatory variables include fund size, VC managdime age, the
amount of specialized talent, the amount of general talent, and the total raceggjtal of the VC firm,
focus industry dummies, and fund year dummies. Fund SIZE is the total amount of capitaitted by
limited and general partners of a fund, in $1000 millions. AGE is the differenteees the date of a
fund's last distributed investment and the time of a VC management finst $nfvestment. The amouof
specialized talent is measured as the number of company investments thendGemeent firm has made
in the focus area before this fund. The amount of general talent is measured asatheumberof
company investments the VC management firm has ever made before this fundl ALABIthe total
amount of capital under management by a VC management firm. Focus industry denqiestithdar
industry with the highest number of portfolio companies in a venture fund. Fund year dsrang a set
of dummies variables denoting the intitial closing date of a fund. The T-statiate in parenthesis under
parameter estimates.

Performance (IPO) Performance (IPO&Acquisition)
INDUSTRY HHI 0.0765 0.1182 0.1188 0.1180 0.3351 0.3636 0.3636 0.3637
(3.69) (5.43) (5.48) (5.43) (13.75) (14.29) (14.34) (14.33)
SIZE 0.0372 0.0371 0.0337 0.0042 -0.0012 -0.0004
(2.32) (1.34) (1.20) (0.15) (-0.04) (-0.01)
AGE 0.0010 0.0005 0.0005 0.0006 0.0001 0.0001
(1.83) (0.98) (0.94) (2.123) (0.12) (0.13)
SPECIAL TALENT 0.0005 0.0001 0.0004 0.0000
(3.05) (0.66) (2.46) (-0.13)
GENERAL TALENT 0.0001 0.0001 0.0001 0.0001
(3.84) (2.42) (3.88) (2.99)
CAPITAL 0.0054 0.0045 0.0045 0.0046 0.0035 0.0035
(2.25) (1.82) (1.83) (2.93) (1.45) (1.45)
Focus Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes
Fund Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes
R-Square 0.35 0.39 0.39 0.39 0.52 0.54 0.54 0.54

Number of Funds 1586 1525 1525 1525 1420 1371 1371 1371




Table 7: The Effect of Stage Specialization on Fund Performance

The table reports the OLS regression results regarding the effect of stagcialization on fund
performance. The dependent variable is the proxy for fund performance. Two proxigsedreOne is the
fraction of firms that went public or in registration for an IPO in a VC fundil éhe other is the fractioof
firms that were acquired, merged, went public or in registration for an ifP@ VC fund. The stage
specialization is measured using Herfindahl-Hirschman Index, for the \%pert classification of Stage
Level Three. Other explanatory variables include fund size, VC managelinenade, the amountf
specialized talent, the amount of general talent, and the total manageal ciphe VC firm, focus stage
dummies, and fund year dummies. Fund SIZE is the total amount of capital coohrjttémited and
general partners of a fund, in $1000 millions. AGE is the difference between tkeofla fund's last
distributed investment and the time of a VC management firm's first imesg. The amounbf
specialized talent is measured as the number of company investments thendGement firm has made
in the focus area before this fund. The amount of general talent is measured atatheumberof
company investments the VC management firm has ever made before this fundl ALABIthe total
amount of capital under management by a VC management firm. Focus stage denptatichtar stage
with the highest number of portfolio companies in a venture fund. Fund year dummies satof
dummies variables denoting the intitial closing date of a fund. The T-statiatie in parenthesis under
parameter estimates.

Performance (IPO) Performance (IPO&Acquisition)
STAGE HHI 0.0420 0.0713 0.0688 0.0732 0.3589 0.3827 0.3814 0.3833
(2.98) (3.23) (3.13) (3.34) (13.62) (14.15) (14.15) (14.23)
SIZE 0.0405 0.0277 0.0464 0.0084 0.0002 0.0132
(2.39) (0.97) (1.60) (0.29) (0.01) (0.45)
AGE 0.0011 0.0005 0.0007 0.0004 0.0000 0.0001
(2.02) (0.91) (1.18) (0.78) (-0.01) (0.15)
SPECIAL TALENT 0.0003 -0.0013 0.0004 -0.0008
(1.58) (-3.30) (1.89) (-2.03)
GENERAL TALENT 0.0001 0.0003 0.0001 0.0002
(3.75) (4.75) (3.42) (3.50)
CAPITAL 0.0038 0.0026 0.0024 0.0041 0.0032 0.0031
(2.53) (1.02) (0.95) (2.69) (1.30) (1.27)
Focus Stage Dummies Yes Yes Yes Yes Yes Yes Yes Yes
Fund Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes
R-Square 0.32 0.35 0.36 0.36 0.50 0.53 0.53 0.53

Number of Funds 1586 1525 1525 1525 1420 1371 1371 1371




Table 8: The Effect of Geography Specialization on Fund Performance

The table reports the OLS regression results regarding the effect ofagdnygspecialization on fund
performance. The dependent variable is the proxy for fund performance. Two proxigsedreOne is the
fraction of firms that went public or in registration for an IPO in a VC funuld &he other is the fractioof
firms that were acquired, merged, went public or in registration for anitP®VC fund. The geography
specialization is measured using Herfindahl-Hirschman Index, for theifitadion of 50 states. Other
explanatory variables include fund size, VC management firm age, the amoym@élized talent, the
amount of general talent, and the total managed capital of the VC firm, foage siummies, and fund
yeal dummies. Fund SIZE is the total amount of capital committed by limited andrglepartners of a
fund, in $1000 millions. AGE is the difference between the date of a fund's lasbdistdl investment and
the time of a VC management firm's first investment. The amount of spemialalent is measured as the
number of company investments the VC management firm has made in the focus ameathisffund.
The amount of general talent is measured as the total number of company investhenC
management firm has ever made before this fund. CAPITAL is the total amount piticander
management by a VC management firm. Focus state denotes the particdavigtahe highest number
of portfolio companies in a venture fund. Fund year dummies are a set of dummiaklearienoting the
intitial closing date of a fund. The T-statistics are in parenthesis under parasiEmates.

Performance (IPO)

Performance (IPO&Acquisition)

GEOGRAPHY HHI

SIZE

AGE

SPECIAL TALENT

GENERAL TALENT

CAPITAL

Focus State Dummies
Fund Year Dummies
R-Square

Number of Funds

-0.0036 0.0052 0.0082 0.0065

(-0.22) (0.30) (0.47) (0.37)

0.0090
(0.32)

0.0065 0.0067
(0.23) (0.23)

0.0003
(0.54)

0.0001 0.0002
(0.24)  (0.30)

0.0001
(3.16)

0.0001
(0.61)

0.0001 0.0001
(3.20) (0.76)

0.0025 0.0016 0.0019
(1.01) (0.62) (0.74)

Yes Yes Yes Yes
Yes Yes Yes Yes

0.33 0.36 0.36 0.36

1586 1525 1525 1525

0.1240 0.1300 0.1311 0.1350

(6.54) (6.51) (6.64) (6.72)
-0.0049 -0.0118 -0.0126
(-0.17) (-0.40) (-0.42)
-0.0003 -0.0006 -0.0006
(-0.56) (-0.99) (-1.08)
0.0001 -0.0001
(2.91) (-1.05)

0.0001 0.0001

(2.52) (1.95)

0.0035 0.0026 0.0020
(2.39) (1.03) (0.75)
Yes Yes Yes Yes
Yes Yes Yes Yes
0.47 0.48 0.49 0.49
1420 1371 1371 1371




Table 9: The Effect of Industry, Stage, and Geography Specializations on FundiR&@mance

The table reports the OLS regression results when simultaneously consitteriafect of industry (ind.),
stage (stg.), and geography (geo.) specialization on fund performance. Theldepeariable is the proxy
for fund performance. Two proxies are used. One is the fraction of firms thatpudht or in registration
for an IPO in a VC fund, and the other is the fraction of firms that were acqumedged, went public or in
registration for an IPO in a VC fund. Fund specialization is measured w$amfindahl-Hirschman Index,
for the VentureXpert classifications of 9 minor industry groups, Stage Levekd, and 50 states,
respectively. Other explanatory variables include fund size, VC manadefinen age, the amounof
specialized talent, the amount of general talent, and the total managedal cdpghe VC firm, focus area
dummies, and fund year dummies. Fund SIZE is the total amount of capital cochrpittéimited and
general partners of a fund, in $1000 millions. AGE is the difference between tkeofla fund's last
distributed investment and the time of a VC management firm's first imesg. The amount of specialized
talent is measured as the number of company investments the VC managemdrdsimade in the focus
area before this fund. The amount of general talent is measured as the total numdt@pahy investments
the VC management firm has ever made before this fund. CAPITAL is the totali@nof capital under
management by a VC management firm. Focus area (industry, stage, gedglapbtes the particular area
with the highest number of portfolio companies in a venture fund. Fund year dummiasatef dummies
variables denoting the intitial closing date of a fund. The T-statistics raggarenthesis under parameter

estimates.

Performance (IPO)

Performance (IPO&Acquisition)

INDUSTRY HHI

STAGE HHI

GEOGRAPHY HHI

SIZE

AGE

IND. SPECIAL TALENT
STG. SPECIAL TALENT
GEO. SPECIAL TALENT

GENERAL TALENT

CAPITAL

R-Square
Number of Funds

0.1028 0.1055 0.1013

(3.34) (3.44)

(3.28)

0.0490 0.0359 0.0478

(152) (1.12)
-0.0483 -0.0399

(1.48)

-0.0456

(2.36) (-1.97) (-2.21)
0.0305 0.0201 0.0324

(1.08) (0.73)

(1.14)

0.0008 0.0004 0.0007

(1.41) (0.78)

0.0002
(1.22)
-0.0009
(-2.73)
0.0003
(3.88)

(1.17)

0.0002
(0.89)
-0.0011
(-2.94)
0.0002
(1.80)

0.0001 0.0001

(3.33)

(1.17)

0.0046 0.0030 0.0039

(1.91) (1.23)

0.42 0.42
1525 1525

(1.55)

0.42
1525

-0.0132
(-0.65) (-0.20)

(6.59)

(7.15)

-0.0041 0.0009

0.1961 0.2104 0.2116 0.2092

(6.54)

0.2505 0.2541 0.2466 0.2533

(7.12)

(-0.11)

0.0030 0.0000 0.0039

(0.10) (0.14)
0.0003 0.0001 0.0002
(0.53) (0.40)
0.0002 0.0002
(0.87) (0.69)
-0.0003 -0.0004
(-0.98) (-1.18)
0.0002 0.0001
(2.21) (0.96)
0.0001 0.0001
(0.67)
0.0035 0.0025 0.0031
(1.49) (1.27)
0.58 0.58
1371 1371 1371

-0.0023



Table 10: Small Business Investment Companies (SBICs) and Fund Sg#ization

The table shows the relationship between Small Business Investment Comgpaahi¥€ fund specialization.
The fund specilaization is measured using Herfindahl-Hirschman Index, fotux&Xpert classifications of 9
minor industry groups, Stage Level Three, and 50 states, respectivelpBIGeDUMMY is a binary variable,
equal to 1 if the VC fund is registered as a SBIC, otherwise 0. Other explgnariables include fund size,
VC management firm age, the amount of specialized talent, the amount of lgahemg and the total managed
capital of the VC firm, focus area (industry, stage, geography) dummiedyadd/ear dummies. Fund SIZE is
the total amount of capital committed by limited and general partners of a 1,000 millions. AGE is the
difference between the date of a fund's last distributed investment and thetiemVC management firm's
first investment. The amount of specialized talent is measured as the nafrd®npany investments the VC
management firm has made in the focus area before this fund. The amount of gdeatas tmeasured as the
total number of company investments the VC management firm has ever made bedduend. CAPITAL is
the total amount of capital under management by a VC management firm. Focussadeéined as the
particular industry (stage, or state) with the highest number of companiesantare portfolio. Focus year
dummies are a set of dummies variables denoting the intitial closing date of aTbadrl-statistics are in
parenthesis under parameter estimates.

INDUSTRY HHI STAGE HHI GEOGRAPHY HHI
SBIC DUMMY -0.0673 -0.0672 -0.0672 -0.0257 -0.0254 -0.0259 0.0123 0.0104 0.0138
(-2.66) (-2.65) (-2.65) (-1.00) (-0.99) (-1.01) (0.39) (0.33) (0.44)
SIZE -0.1525 -0.1398 -0.1527 -0.1773 -0.1631 -0.1783 -0.2753 -0.2646 -0.2564
(-4.59) (4.27) (-4.59) (-5.22) (-4.87) (-5.24) (-6.76) (-6.40) (-6.27)
AGE -0.0045 -0.0045 -0.0046 -0.0042 -0.0040 -0.0041 -0.0051 -0.0048 -0.0042
(-7.33) (-6.87) (-6.96) (-6.39) (-5.99) (-6.16) (-6.50) (-5.78) (-5.08)
SPECIAL TALENT 0.0006 0.0005 0.0008 0.0011 0.0004 0.0010
(2.97) (2.12) (3.51) (2.37) (6.56) (6.10)
GENERAL TALENT 0.0001 0.0000 0.0001 0.0000 0.0002 -0.0004
(2.08) (0.12) (2.68) (-0.71) (4.42) (-3.72)
CAPITAL -0.0031 -0.0033 -0.0032 -0.0020 -0.0019 -0.0018 -0.0090 -0.0103 -0.0049
(-1.08) (-1.12) (-1.08) (-0.69) (-0.65) (-0.59) (-2.49) (-2.80) (-1.30)
Focus Area Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes
Fund Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes
R-Square 0.15 0.15 0.15 0.11 0.11 0.12 0.11 0.09 0.12

Number of Funds 1525 1525 1525 1525 1525 1525 1525 1525 1525




Table 11: Small Business Investment Companies (SBICs) and Fund Penfeance

The table shows the relationship between SBICs and fund performance. In Rdhelthree types of fund
specialization (industry, stage and geography) are considered sepaveide in Panel B, they are
considered simultaneously. The dependent variable is the proxy for fund performanceprdxies are
used. One is the fraction of firms that went public or in registration for &nilPa VC fund, and the other
is the fraction of firms that were acquired, merged, went public or in negiseh for an IPO in a VC fund.
The SBIC DUMMY is a binary variable, equal to 1 if the VC fund is registeas a SBIC, otherwise O.
Fund specilaization is measured using Herfindahl-Hirschman Index, for \éefpert classifications of 9
minor industry groups, Stage Level Three, and 50 states, respectivalgr &tplanatory variables include
fund size, VC management firm age, the amount of specialized talent, thendof general talent, and the
total managed capital of the VC firm, focus industry dummies, and fund year desnfund SIZE is the
total amount of capital committed by limited and general partners of a fund, in $h0éns. AGE is the
difference between the date of a fund's last distributed investment and theftanVC management firm's
first investment. The amount of specialized talent is measured as the nofmtmnpany investments the
VC management firm has made in the focus area before this fund. The amount of geleetas measured
as the total number of company investments the VC management firm has ever naethis fund.
CAPITAL is the total amount of capital under management by a VC managemen®utas area denotes
the particular industry (stage, geography) with the highest number of portfmiipanies in a venture fund.
Fund year dummies are a set of dummies variables denoting the intitial closiagia fund. The T-
statistics are in parenthesis under parameter estimates.

Panel A: Considering Specialization Separately

Dependent Variable Performance (IPO) Performance (IPO&Acquisition)
Type of Specialization Industry Stage Geography Industry Stage  Geography
SBIC DUMMY -0.0489 -0.0675 -0.0571 -0.0629 -0.0856  -0.0860
(-2.29) (-3.12) (-2.64) (-2.93) (-3.98) (-3.81)
SPECIALIZATION BY HHI 0.1146 0.0714 0.0071 0.3587 0.3807 0.1371
(5.27) (3.26) (0.40) (14.14) (14.2) (6.86)
SIZE 0.0307 0.0421 0.0038 -0.0049  0.0067 -0.0182
(2.09) (1.45) (0.13) (-0.17) (0.23) (-0.62)
AGE 0.0005 0.0007 0.0002 0.0000 0.0000 -0.0007
(0.90) (1.15) (0.28) (0.02) (0.05) (-1.16)
SPECIAL TALENT 0.0001 -0.0013 0.0001 0.0000  -0.0008 -0.0001
(0.66) (-3.28) (0.56) (-0.12) (-1.99) (-1.12)
GENERAL TALENT 0.0001 0.0003 0.0001 0.0001 0.0002 0.0001
(2.40) (4.72) (0.80) (2.98) (3.46) (2.01)
CAPITAL 0.0041 0.0019 0.0015 0.0030 0.0025 0.0014
(1.68) (0.75) (0.58) (1.25) (2.03) (0.54)
Focus Area & Year Dummies Yes Yes Yes Yes Yes Yes
R-Square 0.40 0.36 0.36 0.55 0.54 0.49
Number of Funds 1525 1525 1525 1371 1371 1371

(To be continued on next pag



(Continued from previous pagt

Panel B: Considering Specialization Simultaneously

Performance (IPO) Performance (IPO&Acquisition)

SBIC DUMMY -0.0465 -0.0478 -0.0468 -0.0624 -0.0627 -0.0625
(-2.21) (-2.27) (-2.23) (-2.98) (-3.00) (-2.99)
INDUSTRY HHlI 0.0973 0.1000 0.0957 0.2025 0.2038 0.2012
(3.15) (3.26) (3.10) (6.34) (6.43) (6.29)
STAGE HHI 0.0502 0.0372 0.0490 0.2556 0.2480 0.2547
(1.56) (1.16) (1.52) (7.22) (7.05) (7.19)
GEOGRAPHY HHI -0.0466  -0.0383 -0.0437 -0.0012 0.0035 0.0007
(-2.27) (-1.89) (-2.12) (-0.06) (0.17) (0.03)
SIZE 0.0278 0.0176 0.0298 -0.0017 -0.0042 -0.0007
(0.98) (0.64) (1.05) (-0.06) (-0.15) (-0.03)
AGE 0.0008 0.0004 0.0006 0.0002 0.0001 0.0002
(1.38) (0.76) (1.14) (0.44) (0.16) (0.31)
IND. SPECIAL TALENT 0.0003 0.0002 0.0002 0.0002
(1.26) (0.92) (0.94) (0.75)
STG. SPECIAL TALENT -0.0009 -0.0011 -0.0003 -0.0004
(-2.71) (-2.94) (-0.96) (-1.18)
GEO. SPECIAL TALENT 0.0003 0.0002 0.0002 0.0001
(3.82) (2.73) (2.14) (0.90)
GENERAL TALENT 0.0001 0.0001 0.0001 0.0001
(3.31) (1.20) (2.97) (0.70)
CAPITAL 0.0043 0.0026 0.0035 0.0030 0.0021 0.0026
(1.76) (1.09) (1.40) (1.30) (0.90) (1.08)
Focus Area & Year Dummies Yes Yes Yes Yes Yes Yes
R-Square 0.43 0.42 0.43 0.58 0.58 0.58
Number of Funds 1525 1525 1525 1371 1371 1371




Figure 1: Frequency of VC Funds (Measuring Specialization by HerfindahHirschman Index)

The following figure plots the frequency of VC funds for different levels of spé&asibn, measured
using Herfindahl-Hirschman Index, for VentureXpert classifications of 9 ingluatnor groups (Panel
A), Stage Level Three (Panel B), and 50 states (Panel C), resggclivie sample has 1586 VC funds
from 1978 to 2000, collected from VentureXpert database.
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Figure 2: Frequency of VC Funds (Measuring Specialization by Focus Area Coantration Ratio)

The following figure plots the frequency of VC funds for different levels of spézatibn, measured as
the fraction of portfolio compaines in the focus area, called Focus Area CoatientRatio (CTR), for
VentureXpert classifications of 9 industry minor groups (Panel A), Stagel@wee (Panel B), and 50
states (Panel C), respectively. The sample has 1586 VC funds from 1978 to 2000tecofi®m
VentureXpert databas
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Panel B: Frequency of VC Funds for Stage CTR
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