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Abstract

We examine the role of angel investors in early venture financing using a unique
sample of 182 Series A preferred stock rounds. Our sample includes deals in which
angels invest alone, VCs invest alone, and where both investor types co-invest. We
find that deals with more angel investors have weaker cashflow and control rights, and
experience longer times to resolution. Among larger deals, those financed by VCs alone
are most likely to experience successful liquidation. Our overall results support the
conclusion that angel objectives likely align more with entrepreneurs than VCs, and
that outcomes may be linked to to conflicts of interest.
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I Introduction

Private equity investments of business angels represent the lion’s share of equity investments

in de-novo startups.1 Yet, due to the paucity of data on angel financing (Fenn and Liang

1998; Prowse 1998), the nature of angels’ investments in startups has largely been character-

ized based on survey evidence (Freear, Sohl, and Wetzel 2002; Wiltbank and Boeker 2007).

For instance, existing evidence and conventional wisdom suggest that angels tend to invest

in early-stage deals, hold common stock, and exert influence through social networks rather

than imposing formal control rights (Fenn and Liang 1998; Ibrahim 2008; Wilmerding 2003;

but see also Shane 2006). We find support for the conventional wisdom that angels invest

with fewer protections than do VCs and suggest that this can be explained by preferences

more closely aligned with entrepreneurs than with VCs.

We arrive at our new insights on angel investing by analyzing a unique sample of stock

purchase agreements and other legal documents pertaining to 182 “Series A” private equity

deals.2 Our data are derived from the electronic records of the now defunct law firm

Brobeck, Phleger & Harrison (Brobeck). One important characteristic of these data is the

considerable variation in the extent of angel and VC participation (ranging from all-angel

to all-VC financings). We find new relationships between investor mix and cash flow and

control rights, such as liquidation rights and redemption rights, as well as with other relevant

characteristics, including expected time to resolution and attorney billable hours. We also

find that investor mix has a systematic association with success. Our work complements a

growing number of articles studying private equity financings of small entrepreneurial firms

(Bengtsson 2012). Consistent with previous work, we find that angels obtain weaker rights

than do VCs (Shane 2008a; Wong, Bhatia, and Freeman 2009). We advance the literature

by ruling out several competing explanations for this phenomenon.

A central limitation in studying angels has been the difficulty in providing a meaningful

comparison between angels and VCs, which requires identifying samples of deals for which

both angels and VCs compete. This challenge is highlighted in a forthcoming review article

which presents a range of stylized facts regarding VCs and angels financing choices, but does

not identify evidence about the difference between the two on the margin (Da Rin, Hellmann,

1Extrapolating from the Survey of Small Business Finance, Fenn and Liang (1998) find that for every
one firm that raises a venture capital investment, six raise an angel investment. Similarly, they note that
approximately one-third of firms that go public were funded by venture capitalists and two-thirds by angels,
and conservatively conclude that there are at least double the amount of angel investments as compared to
venture capital investments. Moreover, it is somewhat strange that so much of the literature has focused on
Banks vs. VCs when perhaps Angels vs. VCs is a more relevant tradeoff for many entrepreneurs. Robb and
Robinson (ming) find that by far the most important form of external financing for new firms is banks.

2Following convention by practitioners, a Series A deal in our context is the first sale of preferred stock
by the given firm. The convention used in practice is to label the first preferred stock round as “Series A”
and the second as “Series B”, etc.
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and Puri 2013).3 Several characteristics of our data allow us to overcome this limitation.

First, we select on Series A financing events, and hence we have reasonable uniformity

regarding stage. Second, the companies in our sample, including those financed by angels,

inhabit the traditional VC domains of information-technology and biotechnology. Third,

the size of the angel investments in our sample overlaps with the smaller VC investments;

entrepreneurs in our sample did raise similar investment amounts from both investor types.

Our data also includes a rich set of controls including risk, firm age, deal size, alliances,

product releases, geography, and more. Fourth, at least one side in all of the deals in our

sample was represented by Brobeck, which was a prominent law firm.4 This indicates that

the angels observed in this sample are likely to be sophisticated and represent the small

slice of angels that are most like VCs. This feature of our data would likely bias our results

against our central findings of differences between angels and VCs. We do not expect our

results to be representative of angel investors in ultra small start-ups in less prestigious

markets. This is important because it is plausible that the differences identified between

VCs and angels are likely more pronounced and more biased when samples focus on deals

in which angels and VCs do not likely compete directly.5 For a large share of the deals in

our sample, entrepreneurs had a meaningful choice between both investor types. With this

context in mind, we report four central findings.

1. When firms raise smaller amounts of capital, they do so from either angels alone, VCs

alone, or from both angels and VCs. In contrast, when larger investments are needed,

even sophisticated angels are insufficient and VC participation is generally necessary.

2. In Series A rounds, high-end angels take preferred shares and negotiate similar con-

tract terms alongside VCs. Nevertheless, the presence of sophisticated angels, either

investing alone or alongside VCs, is associated with weaker cashflow and control rights.

3. Angel-only financed deals experience longer times-to-resolution (where resolution is

defined as either a successful exit or failure). These longer durations are not correlated

3For example, Wong et al. (2009) conditions on angel participation and finds that venture capitalists
sometimes co-invest, while Kaplan and Stromberg (2003, 2004) condition on VC involvement. Similarly,
analyses of private equity returns by Cochrane (2005), Hall and Woodward (2007), Hochberg, Ljungqvist,
and Lu (2007), Kaplan and Schoar (2005), Ljungqvist and Richardson (2003), Moskowitz and Vissing-
Jorgensen (2002) and Woodward and Hall (2004) are based on investments by VCs or small privately-held
businesses. Wiltbank and Boeker (2007) present survey evidence on angel returns. Angels and VCs compete
for the same deals in Hsu (2004)’s study of competition for deals between private equity funders.

4This suggests that the deals surpassed a minimum quality threshold in the sense that Brobeck “certified”
the opportunity, and indeed we find a higher incidence of successful liquidity events for this sample relative
to other firms tracked by Venture Economics.Megginson and Weiss (1991) and Brav and Gompers (1997)
use a similar logic to explain the link between VC financing and successful IPOs.

5The mean investment of $150,375 made by angels in our sample is large relative to the $10,000 average
outside equity investment made by individuals as reported by Reynolds (2005). Shane (2008b) reports that
investments over $200,000 fall in the top one percentile of angel investments.
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with the degree of success, as angel-only deals are not more or less likely to experience

successful exit as compared to other deals except as described by Finding 4.

4. Among larger deals, those financed by VCs alone experience more successful exits than

those in which at least one angel participates. We do not observe a similar finding for

smaller deals. The superior performance of VC-only, larger deals is only present when

the board of directors is not firmly under the control of either common or preferred

shareholders.

The first finding indicates that in Series A investment rounds, deal size segments the

market. In particular, entrepreneurs who wish to raise funds from angels alone can do so

only when their capital requirements are modest. This situation will arise if angel investors

are liquidity constrained, which limits the amount of money they are willing to invest in

any particular deal. Alternatively, it may be more difficult to find angel investors if angels

do not advertise their presence and / or an entrepreneur’s network is limited.

Our second finding has both an important implication and raises a puzzle. First, the

many theories that have been offered to explain the nature of preferred equity in the VC

setting also appear consistent with the high-end angel setting (see Bengtsson 2012; Da Rin

et al. 2013; for reviews). However, it is puzzling that angel investors generally obtain weaker

control rights than do VCs, particularly given the commonly held assumption that angels

invest in riskier and less opaque earlier stage deals than do VCs (Ibrahim 2008; Wilmerding

2003), and the anecdotal and survey evidence that high-end angels also provide coaching

services just as VCs do (cf., Linde, Prasad, Morse, Utterback, Stevenson, and Roberts 2000;

Shane 2008a; Wong et al. 2009).

Three basic theories may explain this phenomenon. We discuss these next, and refer to

them as transaction costs, preferences and selection hypotheses.

The first class, transaction costs, assumes the standard moral hazard problem and also

that there are obstacles to its resolution through formal contractual solutions. For example

if angels invest in smaller deals, and it is too costly to involve lawyers to negotiate complex

terms, then we will be unlikely to see complex terms with angel investments (Bengtsson

2012; Casamatta 2003). Similarly, smaller investors may lack bargaining power to demand

strong rights. Alternatively, if individual angels cannot fully fund larger amounts due to

liquidity constraints, then such deals may be more likely to fall into a commons problem

with regard to the responsibility for enforcement (Rajan and Winton 1995). Angels would

then be reluctant to insist on terms that would be unlikely to be enforced.

The second class, preferences, assumes that angel preferences are more strongly aligned

with entrepreneurs than with VCs (perhaps due to a greater ability enforce contracts infor-

mally through informal social mechanisms (Freear, Sohl, and Wetzel Jr 1995), due to angels
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choosing deals with less potential for goal conflicts, due to a lesser interest in pecuniary

rewards (cf., Linde et al. 2000), or simple angel näıveté (Shane 2008a)). If moral hazard is

reduced through this channel of alignment, then there would be a reduced need for strong

investor protection in the first place (cf., Hellmann 2002). Alternatively, if the presence

of angels signals a greater need for entrepreneurial effort, then Aghion and Bolton (1992);

Broughman and Fried (2010) predict it would be efficient to favor common shareholders

with more rights.

The third class, selection, suggests that an unobserved state variable such as the firm’s

prospects, drives both investor composition and investor rights. The most direct form of

the selection argument is that certain deals are superior (on a “fast track” toward successful

liquidation), and VCs may preclude other investors from participating in these deals. This

situation would signal higher quality and better outcomes.6

We interpret our four findings as most supportive of angel preferences aligning more

with the entrepreneur and less with VCs. If fewer investor protections are due to reduced

deal size or a commons problem, we should observe that our results weaken when controls

for size and the number of investors are included. Instead, our results are fully robust.

If angel investors are näıve, then any link to investor rights should dissipate when angels

co-invest with VCs (who presumably are not näıve). Instead, we continue to find that

investor rights are weaker in mixed deals than in VC-only deals. Similarly, näıveté might

predict that angel deals will unconditionally underperform VC deals. Instead, we only find

evidence of under performance in large deals, and only when board control is split between

preferred shareholders and common shareholders (Findings 3,4).7 The finding that deals

associated with angels also take longer to resolve, suggests that one dimension in which

angels preferences are more aligned with entrepreneurs than VCs is patience. In this sense,

our findings are most supportive of the model of Fairchild (2011), who make this very

assumption and show that angels are less likely to expropriate funds from the entrepreneur.

Although many of our unique tests support the preferences hypothesis, we also note that we

cannot rule out the selection hypothesis, and that some of our findings are also consistent

with selection. It is, perhaps, unsurprising that both mechanisms may be in play.8.

A final note of caution. Our sample is small and this limits the power of our tests.

Nevertheless, our Finding 2 concerning control rights and cashflow rights is a multi-faceted

6Note that the preferences class of explanations embeds within it a selection argument, in that we would
expect angels to select deals with better ex-ante interest alignment, holding the underlying prospects of such
deals equal. In contrast, the selection class of explanations implies selection on the ex-ante quality of the
deal, holding the ex-ante perceived conflicts of interest equal.

7Using a clever identification strategy, Kerr, Lerner, and Schoar (2011) find that angels in angel groups
add value and that they earn returns similar to VCs in the study period.

8Conflicts of interest between different types of financiers has been studied in other contexts, such as
between bank and investment house underwriters (Puri 1996)
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result based on a series of different measures of these variables. This reduces the likelihood

of a spurious result. Analogously, our results regarding outcomes are interesting, and in part

are strengthened by our analogous results for the time to resolution and for the existence

of successful liquidation events. Hence our findings for outcomes have the more binding

limitation that they are based on just two tests from a small sample.

In the next several sections we describe the theoretical context, the data and results.

Section II describes relevant theoretical literature and empirical literature. Section III

provides an overview of our data and Section IV presents summary statistics. Section V

summarizes our results regarding deal characteristics and control rights. Section VI presents

the relationship between investor composition and outcomes. Section VII concludes the

paper.

II Theoretical Background

Private equity contracts between financiers and entrepreneurs are generally seen as a solu-

tion to the moral hazard problems identified by Jensen and Meckling (1976), Myers (1977)

and Smith Jr and Warner (1979). The assumption is that the entrepreneur will engage

in value-destroying behavior due to limited downside risk, a desire for private consump-

tion, or risk aversion. The basic logic is illustrated by Hölmstrom (1979) who shows that

given differing risk preferences, the optimal contract allocates any residual value to investors

in the case of an unsuccessful firm outcome (the same has been shown for limited liabil-

ity (Sappington 1983) and differing time horizons (Jovanovic and Szentes 2007; Lacetera

2009)).

Aghion and Tirole (1994) make the general point that when both the entrepreneur’s and

the investor’s effort can contribute to the success of the firm, the optimal effort allocation

will determine the allocation of control rights. The realization that VCs often provide

considerable value-added services led the problem to be viewed as a double-moral hazard

problem (Casamatta 2003; Gompers 1995; Hellmann 2002). As summarized by Da Rin

et al., the implications of these information-asymmetry problems is that A. investments

should be staged, B. some control rights should be allocated to the investor, and C. greater

cashflow rights should be allocated to the investor in the event of a poor outcome. The

empirical finding that VC investors stage investments (Gompers 1995) and invest with

convertible preferred equity that allocates control rights and greater cashflow rights in the

case of mediocre or poor outcomes (Kaplan and Stromberg 2003, 2004; as well as a series

of papers by Bengsston and his coauthors) is broadly interpreted as showing support for

these theories.

While the underlying theory has been focused on understanding why staging and pre-
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ferred equity is used or not, in practice there is considerable within variation in the degree

of protections afforded by these contracts. This has led to a series of articles attempting

to relate investor and firm characteristics to contractual features. The strength of investor

protections theoretically should be a function of severity of the goal conflict between the

two parties, the optimal amount of required effort by both parties, and relative bargaining

power. For this reason, Bengtsson and Sensoy (2011) attribute their empirical finding that

more experienced VCs systematically invest with weaker formal protections to experienced

VCs’ better monitoring abilities. Supportive of this, Kaplan and Stromberg (2003) find

that VCs obtain greater board control when a firm lacks a product, though there is no

evidence that they have greater formal rights to shut down the firm.9 However, using a

broad, representative sample of US venture capital financing rounds, Bengtsson (2011) and

Bengtsson and Sensoy (2011) find that investors obtain stronger control rights for more ma-

ture firms, as proxied by firm age.10 Rajan and Winton (1995) hypothesize and Bengtsson

(2011) interprets their evidence as supportive of the hypothesis that this may be because

there is too low a salvage value to motivate allocation of rights to VCs when firms are less

mature.

Our finding that angels sometimes invest with preferred securities is also consistent with

this theory (Finding 2).11 Wong et al. (2009) also find suggestive evidence of staging. He

reports a large number of follow-on investments, with 40% of these including investors from

previous rounds. Given that many firms do not require a second round, or do not perform

well enough to warrant one, it is difficult to say if this is a high or low number.

The second part of Finding 2, that angels invest with weaker protections than VCs,

has puzzled the literature due to its apparent inconsistency with the standard theoretical

framework (Shane 2008a; Wong et al. 2009). Most evidence suggests that angel investments

are typically very early stage companies, and more rarely later stage (Shane 2008a). Early

stage companies are likely to be more risky, both offering greater opportunities for moral

hazard and greater exposure to external risk factors. In his study of VCs, Dessein (2005)

predicts that investor control will increase with both information asymmetry and ex-post

uncertainty. This theory is motivated by the findings of Kaplan and Stromberg (2003)

that VCs receive greater control rights in earlier stage firms in more volatile industries

9Formally, these rights are enshrined in “redemption” clauses by which a majority of preferred stock
holders can vote to redeem their shares, which effectively shuts down the firm.

10Kaplan and Stromberg (2003) do not include a control for firm age, so this prevents a direct comparison
of the results.

11Since we select on the use of preferred securities (Series A), our data cannot inform about the pervasive-
ness of this phenomenon in the general population. Fenn, Liang, and Prowse (1995) based on the Survey
of Small Business Finance, report that angels generally invest using common shares. Using a sample that
is also likely comprised of mostly higher-end investments, Wong et al. find that angels often take preferred
equity or convertible notes, but also take common equity about 40% of the time. Unfortunately, we do not
know much more about how often common or preferred securities are used in general (Shane 2008a).
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and Kaplan and Stromberg (2004)’s follow up study that finds that investor control is

increasing in moral hazard risk and external risks. Similarly, Lerner and Merges (1998)

find that principals retain more control in R&D firms in early stage projects. Thus, the

literature focused on VCs does not explain this finding well and sets up our hypothesis that

weaker angel rights are motivated by stronger ex-ante incentive alignment.

Other theoretical approaches have also examined the puzzle though they do not appear

consistent with our results and the evidence in the literature. Casamatta (2003) suggests

that common shares provide stronger incentives than preferred as downside events are less

protected. When investment amounts are low, common equity will more strongly motivate

the needed effort of common stock investors and entrepreneurs. Thus, the theory predicts

investor rights should be weaker in smaller deals. However, our results hold for angels con-

trolling for deal size. An additional solution to this empirical puzzle has been to simply

assume that angels do not provide any managerial coaching (Chemmanur and Chen 2006).

However, this assumption does not sit well with some evidence that more sophisticated

angels sit on boards and provide coaching (Freear et al. 1995; Wong 2009, as well Finding

2). An alternative solution is to assume that angels lack the ability to stage due to finan-

cial constraints (Schwienbacher 2007). Though this is consistent with Finding 1, it is not

consistent with Wong’s finding that angel investors do stage.12

III Data Sources

The law firm Brobeck, Phleger & Harrison (Brobeck) had a rich history spanning more

than seventy-five years of successful practice, and the failure of the giant firm is a signature

event in the history of American legal practice. Founded in San Francisco in 1926, Brobeck

served corporate clients in California and the western United States. In 1980, the firm

opened a satellite office in Palo Alto from which it developed one of the largest law practices

representing technology startups in Silicon Valley and elsewhere (it subsequently opened

offices in Austin and the East Coast). The Internet boom of the late 1990s led the firm to

pursue a “Big Bet, Big Debt” growth strategy that relied upon rapid growth to support

increased infrastructure costs. However, when the technology boom quickly reversed, a self-

reinforcing cycle of defections and falling revenues pitched the firm into a “death spiral,”

with lease obligations and other fixed costs soaring as a percentage of revenue. The firm

decided to cease operations in February 2003, and seven months later creditors forced the

liquidating firm to seek bankruptcy protection.13

12We cannot reliably observe whether there were follow on angel rounds, and hence cannot speak to this
issue in our study.

13Since the firm announced its intention to close, many articles in the legal and business press have looked
at the specific reasons for the failure. Kostal (2003) is the most readable account, but the perspective of the
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In partnership with the National Digital Information Infrastructure Preservation Pro-

gram of the Library of Congress and assisted by a blue-ribbon advisory council and a team

of legal and technical experts, one of the authors has focused on preserving a subset of

the digital records of the failed firm. On August 9, 2006, Judge Dennis Montali of the

United States Bankruptcy Court, Northern District of California, San Francisco Division,

recognized the historic value of these materials and authorized the creation of a Closed

Archive allowing a significant fraction of these records to be saved. The Court Order speci-

fied that the Brobeck Closed Archive will be established under the direction of the Library

of Congress and directed the Closed Archive to maintain the confidentiality of the digital

records while allowing social science research to proceed using an access model substantially

similar to that employed by the U.S. Bureau of the Census.

The present work is the result of an experimental project designed to test the feasibility of

conducting social science under the proposed user model. According to the court-approved

methodology, access is restricted to archivists and scholars who have signed strict non-

disclosure agreements. Access takes place in an on-site, non-networked, institutional setting,

and only for specific, enumerated purposes that, among other restrictions, protects the

anonymity of investors. Only aggregated or redacted data are allowed to leave the secure

area. This solution balances the need to safeguard legal confidentiality while still supporting

approved scholarly access.

Brobeck represented both new ventures and investors. Under the experimental protocol,

we analyzed documents related to “Series A” investments, as identified by legal practition-

ers. While there may be some variance as to how this term is used broadly in practice, in

our sample it ubiquitously identified a company’s first preferred stock financing round. To

identify a research sample, an initial query was performed on a subset of the Brobeck digital

corpus. The subset consisted of approximately 3.7 million digital records which included

word processing documents, spreadsheets, and other electronic miscellany. We focus on

six categories of Brobeck representations (matters) that had usable electronic documents

concerning relevant deals for the purposes of this study.14 We identify 182 Series A funding

rounds with sufficiently complete electronic records and an indication of deal closure. The

earliest deal occurs in 1993 and the latest deal in 2002.

We carefully examine a number of documents for each deal. The Stock Purchase Agree-

ment establishes the basic terms of the sale of stock, including the type and amount of

stock being sold, its purchase price, and numerous conditions for closing and other repre-

bankruptcy trustee is also highly relevant (Murphy et al. 2005).
14Each matter was categorized and also contained a short description of the nature of that particular

legal representation. The categories for which there were some matters with the words “Series A” in their
descriptions were (with the matter counts shown in parenthesis): ”Venture Finance/Company Side” (429),
”Venture Financing/Investor Side” (264), ”Venture Fund Formation” (133), ”Other Financing” (109), ”Gen-
eral Business and Technology” (79), and ”General Corporate Representation” (44).
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sentations. It also identifies the date of closing, and some information regarding the cap-

italization prior to closing. This document, along with the term sheet, identifies investors

involved in the deal in a capitalization table. The Amended and Restated Charter sets forth

investor rights including dividend rights, liquidation preferences, redemption rights, voting

rights, and conversion rights/anti-dilution protection. The Voting Agreement sets forth the

composition, size, and conditions of election of the Board of Directors. Other documents

including Co-Sale and First Refusal Agreements, and Investor’s Rights Agreements, provide

additional information including details regarding additional rights, restrictions, and option

plans. The documents in the Brobeck corpus are very similar to the samples provided by

the National Venture Capital Association on their website.15

For each firm in our sample, we also collect complete histories and outcomes based on

public sources including Lexis-Nexis, Hoovers, SEC filings, the Internet Archive (archive.org),

and Thomson Financial’s Venture Economics. In particular, we have a record of each firm’s

internet presence (from 1996 to present) as well as a complete record of every press re-

lease and article about the firm in the popular press. This allows us to identify liquidations,

bankruptcies, acquisitions, IPOs, and major company milestones such as strategic alliances,

product releases, and subsequent VC investments in the firms.

While we provide a detailed description of the companies in our sample in Section IV,

it is useful to point out at the outset that we can generally categorize these firms as high

growth potential ventures. Most deals inhabit the traditional VC domains of information-

technology and biotechnology (even those financed exclusively by angels). It is also rea-

sonable to assume that Brobeck selected deals with high-growth potential. Vronsky (2007)

finds evidence that leading Silicon Valley law firms, such as Brobeck, certified deals in the

same way that VCs certify deals at the time of IPO in the sense of Megginson and Weiss

(1991) and Brav and Gompers (1997). Hence Brobeck had both reputational and monetary

incentives to ensure that the deals it represented were of high quality.16 We also find that

VCs investing in deals in our sample were of higher prominence than the general population

of VCs, and the deals in our sample performed well relative to the universe of VC-funded

ventures, independent of whether they were financed by VCs, angels, or both.

We also note that we do not believe that the failure of Brobeck is indicative of the

quality of the investors, firms or deals in our sample. First, the causes of the bankruptcy

do not appear attributable to low quality clientele, but rather to idiosyncratic features of

the Brobeck partnership (Kostal 2003) and / or to poor strategic decisions and real-estate

investments by the firm’s senior partners (Murphy, Dillman, and Johnston 2005). Second we

15See http://www.nvca.org/model documents/model docs.html.
16Law firms commonly rely on either implicit or explicit contingent payment schemes from entrepreneurial

companies they represent (Dzienkowski and Peroni 2002; Vronsky 2007). Leading law firms seek to refer
strong deals if they wish to work with prominent VCs (Bernstein 1995).
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compare the venture capitalists in our sample to the general population of VCs (below). The

evidence suggests that the investors in the sample were of high status and more successful

than the median VC investors.

IV Descriptive Statistics

A Investor Composition and Deal Size (Finding 1)

We begin with a description of the firms in our sample, in which we document support

for our first finding that deal size segments the market. We then describe the investors.

Through a comparison between our sample and the universe of venture capitalists in Venture

Economics, we ascertain that the sample is comprised of high quality, California-centric

investors and firms.

We classify participants in the Series A deals based on three major categories – founders,

VCs, and angels. Founders are identified using a two stage process. First, founders are often

explicitly identified in the records. When founders are not explicitly identified, but common

shareholders are, we identify founders using the following three step rule: (1) the largest

common shareholder is identified as a founder; (2) any other common shareholder holding at

least 30% as many shares as the largest common shareholder is also identified as a founder;17

and (3) any common shareholder holding the position of president or CEO is also identified

as a founder. Founders ubiquitously hold common shares. For the 165 companies in our

sample for which we have founder data, there were a total of 458 founders, leading to an

average of 2.78 founders per company, and a range of 1 founder (for 56 companies) up to a

maximum of 22 founders in one company (only four companies have more than 8 founders).

We identify venture capitalists primarily by cross-referencing investor names with in-

vestors appearing in the Venture Economics database, but we also label as VCs investors

with names sharing a common word root with the term “venture”.18 This category includes

VC arms of banks and corporations which are included in Venture Economics. In addition,

there are a small number of professional angel investment groups in our sample. Although

angels are the main source of capital for these groups, we put them into the VC category

given that their investment process closely resembles that of VCs. In total, there were 482

different VCs that participated in 150 of the 182 deals in our sample.

17This threshold is arbitrary, and we only include this analysis for the purposes of illustration. Our
study’s focus is on how VCs and angels invest in Series A financings (which almost universally do not
include founders).

18There were a few occasions where investors had the word “venture” in their names but were not in
Venture Economics and were not venture capital organizations in the institutional sense we refer to here. In
each such case, their investment sizes were under $50,000. These small investment organizations are often
set up for estate planning purposes. We classified these investors as angels.
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There is considerable variation in the literature and in practice regarding the exact

definition of angel investors. We label as angels all investors who are not otherwise classified

as founders or VCs according to the definitions above. This category, which consists of

2,528 different investors across 144 of our 182 sample firms, is predominantly composed of

individuals, who invest either directly in their name, or through trusts and other investment

vehicles, such as companies set up by individuals for investment purposes.19 Although

we cannot accurately identify friends and family, we note that investors with the same

name or ethnic origin as founders appear to represent a relatively small proportion of

the angels and the overall angel investment in our sample.20 We also include as angels

universities, governments, and other non-VC entities, including Brobeck itself. Since some

of the investors we categorize as angels may be viewed as belonging to distinct classes

that should be separated from the stereotypical individual angel investors, we later conduct

robustness tests to ensure that these non-individual investors do not have a significant

impact on any of our key results, and we find that our results are indeed robust. We

provide more detailed information on both the angels and VCs in our sample in Section

C. However, the high-potential nature of deals in our sample, as well as the large average

amounts invested by angels, suggest that our sample includes sophisticated angels.

Figure 1 shows the distribution of investor composition for deals in our sample. The

histogram in the top panel shows the share of investors who are angels. Thirty-two of our

deals (18% of the 182 deals) rely solely on angel investments, 38 (21%) have only venture

capital investment, and the other 112 deals (61%) draw on both angel and VC investment,

with a reasonably uniform distribution of the mix between the two groups of investors.

Note, however, that the bottom panel of Figure 1, which is based on dollars invested

rather than number of investors, indicates that venture capitalists systematically invest

more money. This suggests that deals involving VC investments are larger, which is indeed

the case. Figure 2 shows the distribution of deal size, i.e., dollars invested in Series A

deals, for three investor composition categories: angel-only, mixed, and VC-only deals.

Angel-only deals are predominantly smaller deals, with a median of $1.12 million, relative

to the overall median of $3.5 million for our whole sample of Series A deals. Mixed deals

tend to be somewhat larger (median of $4.49 million) than VC-only deals (median of $3.53

million). While there are numerous VC-only and mixed deals with investment size below

the overall sample median, only 3 of the 32 angel-only deals have investment size larger

19Wong et al. (2009) formally defines angels as those that are “accredited investors” according to SEC
Regulation D, Rule 501. Rule 501 states that accredited investors must have a net worth of over $1M
or annual income of over $200,000. While most angels in our sample are accredited investors, we do find
occasional unaccredited investors participating in deals.

20Some researchers such as Fenn and Liang (1998) specifically exclude family and friends from their
definition of angels. Our general definition of angels, however, is intended to capture investors who are not
professional managers of venture capital.
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than the sample median. The presence of VCs thus appears to be virtually a necessity

for closing large deals. Interestingly, the paucity of large angel deals in our sample is

consistent with the contemporary informal impressions of practitioners of how the market

is segmented (Linde et al. 2000). Moreover, these general characteristics of our data suggest

that there are five subsamples of our overall data that deserve closer scrutiny, as they may

indicate distinctly different deal types in each category: three subsamples based on investor

composition (angel-only, VC-only, and mixed deals), and two subsamples sorted on size

(large and small deals).

B Firm Characteristics

Table I reports means (standard deviations in parentheses) for numerous characteristics of

the 182 firms in our overall sample, as well as across the five subsamples. We assess the

representativeness of our overall sample by comparing the characteristics of our firms against

those of 9,901 US-based firms with a first recorded investment occurring between 1993 and

2002 (our sample period) for firms founded between 1967 and 2002 (reflecting founding dates

in our sample) that are recorded in the Thomson Financial Venture Economics database.

We exclude deals labeled as buyout, acquisition, other or unknown. Out of the 182 deals

in our sample, 111 also appear in the Venture Economics database (but without the full

information to which we have access). We weight statistics from the Venture Economics

sample to reflect the (below described) over-representation of recent deals in our sample. A

detailed description of this comparison is found in the Appendix. Our sample is more West

Coast- and Texas-centric than the full sample of Venture Capital deals, over represents the

period 2000-2002 relative to 1998-2000 and pre 1998, and covers slightly more smaller deals

(mean $6.14 million) with younger firms. The mean age in our sample 1.8 years vs. 3.1

years in VentureXpert. This difference is not due to the angel-only deals in our sample.

Regarding industry, our sample is representative.

Panel B of Table I also shows three additional firm characteristics for which there are

no comparable Venture Economics statistics. We find that most firms did not achieve

milestones prior to Series A funding, with only 13% having products and 10% being involved

in strategic alliances. These findings are consistent with the young age of our firms. Finally,

for the firms in our sample, Brobeck represented the company 62% of the time, almost twice

as often as they represented one or more of the investors for the deals in our sample (and

this is relatively consistent across our subsamples).
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C Investor Characteristics

We now provide more detailed information regarding the investors and investor composition

of our deals. Panel A of Table II shows statistics regarding the pre-Series A ownership

distribution. We obtain this information from the Series A capitalization tables, but the

archive also contains explicit information describing pre-Series A financing using common

shares in about a quarter of the cases (as shown in the last row of Panel A). Not surprisingly,

founders retain most of the ownership of the company (approximately 90%) prior to the

infusion of significant capital in the Series A round, with statistically insignificant differences

in founder ownership across subsamples. As we report earlier, there are on average 2.78

founders per firm, but Panel A shows that smaller firms and firms that have only angel

investors in the Series A round have fewer founders on average. Perhaps smaller scale firms

require fewer principals to achieve the firm’s objectives, but it could also be that companies

with fewer founders are unable to attract the same level of capital as firms with deeper

management teams. As expected, the pre-Series A investment largely comes from angels

(they obtain 7.6% of the common shares, compared to 2.9% for VCs).21

Panel B of Table II provides information related to the Series A round investors. The first

two rows summarize key statistics reflected previously in Figures 1 and 2, most prominently

that only 3 of the 91 large deals are angel-only deals, while 29 of the 91 small deals do not

involve any VCs.

Founders sell on average almost half of their firm (46.2%) to investors during the Series

A round, and somewhat more in larger deals (56.2%). Founders rarely invest money in

their own firms in a Series A round (less than .1% of the total investment). In mixed deals,

23.4% of the investment comes from angels, and the balance from VCs. Finally, Panel B

shows that, on average, 12.8 angels invest in angel-only deals, 4.8 VCs invest in VC-only

deals, and a total of 14.5 investors participate in mixed-deals. Since angels typically do not

have as much capital as VC firms, more angel investors are needed to fund an angel-only

round.22 Mixed deals are larger, and thus should be expected to have more investors. This

variation is helpful in identifying whether Finding 2 is related to a commons problem.

We find that only 9.3% of angels investing in Series A deals had previously invested in

the same companies, though this proportion is twice as high for angel-only deals. Thus,

the common perception that angels who participate in mixed deals are repeat investors

21All of the ownership percentages reported are based on shares issued in the seed and Series A round,
rather than fully diluted shares that take into account warrants and options outstanding. To ensure that
dilution does not have an impact on our regression results reported in the paper, we account for the existence
of options and warrants, and for their dilutive effect (e.g., on the fraction of ownership sold in a Series A
round), and find that our results are robust to these controls.

22In our sample, the mean investment by an angel is $150,375, while the median investment size is $25,000,
thus representing a highly skewed distribution which reflects the diverse set of investors captured in our angel
category.
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from the seed round is not supported by our data. However, it does suggest that, at least

for early rounds, these investors do stage at the same rate as VCs. We observe the same

VCs participating in both pre-Series A and Series-A rounds for a given company (7.1% on

average). Panel B also shows that Brobeck invested in approximately one quarter of the

deals it handled (either in common or preferred shares), and more so in the larger deals.

Additional investor characteristics are shown in Panel C of Table II. The post-money

ownership figures follow from the pre-Series A and Series-A ownership fractions of the

different investors, together with the fraction of the company sold in the Series A round.

On average, founders retain majority ownership of their company following the Series-

A round only in angel-only deals and small deals. Of course, as we shall see later, this

does not necessarily translate into retaining full control of the firms given that founders

hold common shares while outside investors predominantly hold preferred shares with more

powerful control rights, including board seats.

Finally, in Panel B, we report proximity measures based on the zip code of investors

relative to the zip codes of the corporate headquarters, using an automated Mapquest query

(we observe zip codes for investors only in 136 of the deals). We find that investors were

generally in similar geographic locales as the firms they invested in: 60% were within 3

hours of driving time from the firms they invested in, and 18% were within the same zip

code. Investors are closer to the firm in smaller deals, and most likely to be in the same zip

code for angel-only deals.23

Given the restrictions we face in the use of our data, there is limited additional informa-

tion that we can provide to better characterize the angels in our sample. For instance, we

are unable to conduct searches that would provide additional information regarding angels’

backgrounds (education, and technical and managerial experience), their prior investment

experience, their age and wealth, and their relationships to the founders and to the other

angels and VCs that invest with them in the deals. The only finer information we can

provide is a summary of angel types, which we show in Figure 3. Approximately 70% of

investors appear as individuals in the records documenting the Series A rounds. We believe

that most of the 10% of investors that are categorized as “small company” are also individ-

uals, investing through corporate vehicles for tax and estate-planning purposes. Together,

these two categories make up over 80% of the dollars invested by angels in the mixed and

angel-only Series A deals, and even a larger fraction in the angel-only deals. “Companies”

and “others” (which include universities, non-profits, and governments) play relatively mi-

nor roles relative to individual investors. Note also that while Brobeck invested in a quarter

of the deals, their overall stake (dollar weighted participation) in these companies is very

23We also consider (unreported) probit models examining the likelihood that a given deal will be angel-
only and VC-only financed given its other characteristics, and we confirm the univariate results reported in
the paper.
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small.

Figure 3 shows that angels who invest on their own are more likely to be individuals

(82%) than those who invest alongside VCs (66%), though the difference is much smaller

(88% versus 82%) if smaller companies and individuals are bundled together as a single

category. We have also separately calculated the mean angel investment in angel-only and

mixed deals, which are $78,016 and $55,771, respectively, for small deals, and the medians

in both cases are very close to the overall angel median investment size of $25,000 (since

there are few large angel-only deals, it is not relevant to provide the analogous comparison

for large deals). Though we have limited information about the angels in angel-only versus

mixed deals, it does not appear that there is any significant difference between angels

investing in either of these types of deals.

We consider robustness to two potential changes to our definition of angel investors.

First, some of the investors we are classifying as angels may not necessarily be angels,

and they also are likely not suitable to classify as VCs. These include the investors we

tag as Other or Unknown in Figure 3, and include Universities, governments, and banks,

for example. In our test of robustness, because these investors may not be suitable as

either angels or VCs, we consider dropping these investors from consideration regarding

our computation of our investor composition variables. Second, we examine robustness to

reclassifying the investors in the “company” category in Figure 3 as VCs. Many of these

companies are larger companies, and although they do not show up as VCs in our database

by virtue of their not being in the Venture Economics database, they may still be investing

in a manner consistent with traditional VC or CVC investment. For these investors, we thus

consider reclassifying them from angels to VCs. We also note that we control for Brobeck

itself as an investor, and hence we do not alter our consideration of this investor, which we

do not treat as an angel or a VC. In all, we find that our results are highly robust to these

alternative definitions of angels and VC investors.24

As shown in Table III, compared to the population of VCs in VentureXpert, the VCs in

our sample are more likely to be US- and California-based, more likely to manage early stage,

but not seed stage nor buyout funds, are older, and have higher prestige and performance.

This higher prestige and performance is most prominent in the subset of larger deals. Details

of this comparison are found in the Appendix.

24We summarize robustness in detail here. Our cashflow rights and control rights results are all robust
except that our small and large subsample results for the redemption variable lose significance. All of our
results regarding time to resolution, the prediction of successful exits, and the tests of our COI hypothesis
are fully robust. Our results for billable hours are robust for the whole sample, but the small deal subsample
result loses significance. In all, our results are robust to these alternative definitions of angel and VC
investors.
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V Deal Characteristics

We turn now to specifics about deal structure, including the types of securities issued and

the terms involved. Preferred stock was sold in all but three of the Series A rounds in our

sample. Table IV shows that warrants were also sold in 15% of the rounds, and more so in

the smaller deals (20%). Employee option plans were set up in 69% of the rounds, and were

more prevalent in the large deals (80% of the time) than in the small deals (only 57% of the

time), perhaps due to the need to attract a larger and more diverse talent pool for these

larger deals. Interestingly, we observe multiple within-round closings in 45% of the deals.

This phenomenon, in which investors purchase more shares of the company at identical

terms over a period of time, is referred to by Kaplan and Stromberg (2003) as “ex-ante

staging”, and appears to be much less prevalent for VC-only deals. This might be due to

the tighter control held by the few VC investors in these deals, and the deeper pockets

of these VCs, allowing them to commit to immediate funding along with stronger terms.

This might also lead to a more easily structured subsequent Series B round as soon as it is

required and merited. We find that the average time between first and second closings is

153 days, though it is much longer for large deals (198 days on average).25

One of the interesting facets of our data is that we are able to observe the number of

hours billed by attorneys for each deal. Panel A of Table IV shows that the Series A deals

resulted in an average of 169 billed hours per deal. We find that larger deals lead to more

billed hours, as do mixed deals (and VC-only deals) relative to angel-only deals. Since one

might not expect that the mere scale of a deal should be related to the amount of legal

work, we surmise that the higher billed hours of larger deals may reflect that these deals are

more likely to involve VCs, who may demand more complex contract terms and be more

persistent in negotiating the terms of the deal.

We now turn to documenting the relationship between investor composition and cash-

flow and control rights. In Panel B of Table IV, we summarize the rights associated with

the Series A preferred stock based on a review of the closing documents for all the firms

in our sample. Gompers (1999) and Kaplan and Stromberg (2003) document that pre-

ferred stock is typically differentiated from common stock through superior cashflow rights,

voting rights, board representation, liquidation rights, redemption rights, and anti-dilution

provisions (See, Bengtsson 2012; for a broader summary of existing empirical findings).

Moreover, investment deals are often supplemented by a requirement that the founder’s

stock be subject to vesting requirements. Consistent with these existing studies, we find

substantial variation in the existence and extent of cash flow and control rights, particu-

larly liquidation preferences, redemption rights, cumulative dividend rights, and seats on

25The presence of multiple closings correlates little with outcomes.
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the board of directors.26

We classify board seats as being assigned to common shareholders using a two step

procedure. First, in many cases, the documents identified which board seats were to be

designated by common shareholders or Series A shareholders. Second, for cases in which

seat ownership was not specified by share class, but individuals were, we used a fuzzy name

matching algorithm to link specific board members to specific investors. As shown in Table

IV, common and preferred shareholders have roughly the same representation (46% versus

54%) on the boards of companies across our whole sample. Not surprisingly, firms with VC-

only and mixed Series A deals have more board seats assigned to preferred shareholders, as

do larger deals, likely due to the larger size and higher concentration of VC participation

in those deals.

Turning to cashflow rights, preferred shareholders sometimes have stronger residual

cashflow claims in the form of cumulative dividend rights as opposed to regular dividend

rights. With regular dividends, an annual payment, often a percentage of investment (gen-

erally 8%), is paid conditional on a positive shareholder vote. With cumulative dividend

rights, this amount accumulates each year. The cumulative dividend clause is included in

relatively few Series A deals (9% of our deals), and never appears when the deal has only

angel investors. Cumulative dividends are seen as an investor-friendly term, and provide a

strong incentive for the firm to accelerate to a successful exit event. We find that the term

is most prevalent in VC-only deals, consistent with the notion that VCs are less patient

investors and that they can exert stronger influence on deal terms when they invest on their

own.

The variable Liquidation is a dummy variable indicating whether preferred shareholders

have special liquidation cashflow rights going beyond their initial investment. A value of

zero indicates that, after preferred shareholders receive their initial investment, all remain-

ing proceeds upon liquidation go to common shareholders. The dummy variable Cap on

Common, which takes a value of one for only two deals, indicates that common liquidation

amounts are capped. When the Liquidation dummy takes a value of one, preferred share-

holders have cashflow rights beyond their initial investment, and in all cases but two, they

share these additional cashflows equally with common shareholders (in the two cases, all re-

maining proceeds go to preferred shareholders up to a specified cap). The mean liquidation

dummy of 0.42 indicates that 42% of our sample deals provided strong liquidation rights

to Series A investors. The dummy variable Cap on Preferred ’s mean of 0.47 indicates that

47% of these stricter deals had an upper limit on the amount that can be paid to preferred

shareholders. Because many preferred liquidation rights are capped, it is important to note

26Practitioners classify these terms as investor friendly, entrepreneur friendly or neutral (Wilmerding
2003).
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that when the company value upon liquidation is sufficiently high, preferred stockholders

waive their liquidation rights, and convert their stock to common. Note that the liquidation

preference specified in angel-only deals is much less favorable towards the investors, indicat-

ing that while angels enjoy some benefits of ownership of preferred, rather than common,

shares, their cashflow rights are still relatively weak.

Finally, we find that preferred shareholders have the right to redeem their shares at will

in about one quarter of our deals, typically after a period of time and usually conditional

on a Series A majority or super-majority vote. Such a right would be invoked when a firm

is not performing well, and is considered to be an investor-friendly term. Angels investing

on their own seldom demand such a redemption right in their stock purchase agreements.

Given that Kaplan and Stromberg (2003) (KS) examine cashflow and control rights for

a similar number of deals, but from a different source and an earlier time period, it is useful

to provide a quick comparison of the terms of our respective deals. Our samples differ in

important respects. Our data represent 182 series A investments in 182 portfolio firms made

by 482 distinct venture capital firms. In contrast, KS analyze 213 investments (of which

98 are series A) in 119 portfolio firms made by 14 VC firms and their affiliates (KS do not

report the total number of distinct VCs who invested in the deals in their sample). While

they do not distinguish between pure-VC and mixed deals, KS find that non-VCs own, on

average, a 20% (non-diluted) stake in investment targets following series A rounds, which

compares to the 16% for mixed deals in our sample. In general, the deals in our sample

involve weaker control right provisions.27 For example, we find that only 8.8% of deals

involve cumulative dividend rights, which is considerably below the frequency of 43.8% in

KS. We also find that 23.6% of our deals have redemption features, compared to 78.7%

reported in KS. (Interestingly, KS reported that 12.9% could redeem shares at fair market

value, which is only slightly lower than the 16.4% in our sample). Finally, we find that

85% of our deals include anti-dilution provisions, with the weighted average method used in

92% of those cases, similar to the 95% of deals in KS that include anti-dilution protection,

and the 78% of them that use the weighted average method.28 The differences between

our respective samples likely reflect the stage of the deals we analyze, and the presence of

angel-only deals in our sample.29

27It is difficult to compare the success rates of the two samples, as KS do not report outcomes as hazards
which would allow comparison of the likelihood of a given outcome.

28We do not focus on anti-dilution provisions in our study given that there is little cross-sectional variation
across the deals.

29Gompers (1999) notes certain characteristics of his sample of fifty VC private placement agreements.
These appear consistent with our sample. For instance, 51.4% of board seats are controlled by VCs, which
is between the 47.8% we find for the VC-only deals and the 60.2% we find for mixed deals in our sample.
However, redemption rights are found in 68% of the deals in Gompers’ sample, which is more in line with
KS than with our sample, again likely reflecting that their sample includes more later-stage rounds.
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A Determinants of Deal Characteristics (Finding 2)

Simple crosstabs based on Table IV illustrate our finding quite well. Two measures of

downside cash-flow protections are largely absent from angel-only deals. For cash flow

rights, none of the angel-only deals receive cumulative dividends (compared to 16 in the

broader sample). This univariate relationship is significant at the 5% level. Similarly, only 4

of 32 angel-only deals contain provisions for redemption rights (significant at the 1% level),

as compared to 72 of the 150 deals that include VC investors. The presence of angels in VC

deals is also associated with weaker rights. 10 of 102 (10%) of mixed deals have cumulative

dividend rights, while 6 of 32 ( 19%) of VC-only deals have cumulative rights. In larger

deals, liquidation rights are present in 10 of the 18 VC-only deals, but only 24 of the 73

mixed deals.

Table V reports the results of probit models predicting the likelihood of investor-friendly

cumulative dividend and liquidation rights. Table VI reports the results of an OLS model

predicting the fraction of board seats allocated to common shareholders (we have fewer

observations for this test, 147, due to missing board data for some firms), and a probit model

predicting the likelihood of redemption rights. All independent variables are standardized

(except dummy variables), and we report marginal effects for all probit models in order to

give our reported coefficients simple economic interpretations (how much a one standard

deviation increase of a given variable impacts the dependent variable evaluated at the mean,

or alternatively a switch from 0 to 1 for a dummy variable).

Table V and Table VI both illustrate that angel investors are associated with more

founder friendly deal terms and here we provide evidence in support of our second key

finding. We find evidence in Table VI that angel-only financings cede 19% greater board

control to common shareholders (significant at the 10% level for the whole sample and for

smaller deals). Given the mean value of 0.46, this is large. The table also shows, intuitively,

that common shareholders receive greater board control (roughly 11% more per standard

deviation) when a smaller fraction of the firm is being sold. In addition, in larger deals,

VC-only deals have greater liquidation rights (73% more), and VCs are 39% more likely to

have the ability to redeem shares. We do not find that VCs have more or less board seats

or cumulative dividend rights when investing together with angels.

Finally, some additional results emerge in Table V and Table VI. Firms with more

concentrated Series A investors (measured using a C4 index summing the shares of the

four largest investors) are associated with weaker cashflow rights, but only for larger deals.

This result is intriguing, as one might have expected greater investor concentration to

be associated with greater bargaining power by the concentrated investor(s), and hence

stronger investor rights. One explanation for the negative coefficient is substitution: the

concentrated investor(s) may already have significant power over the firm and hence they
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prefer to bargain for cashflow rights. The result is inconsistent with Rajan and Winton

(1995)’s prediction that commons problems should lead to weaker investor rights.

Biotechnology firms are associated with 23% more board control for common sharehold-

ers, especially for smaller deals (30% more). This might be due to the more knowledge-

intensive nature of this business. We also find that investors in firms that are more mature

(measured by firm age) are roughly 7% more likely to seek cumulative dividend rights,

especially when deals are large. Dividend rights strengthen incentives to speed up the com-

mercialization and exit process, and this may only be effective when firms are mature enough

to offer cashflows that might be used to pay future dividends. Deals in which Brobeck in-

vested had stronger liquidation rights, suggesting that they either encouraged terms that

were more investor-friendly, or they were more likely to invest when terms appeared to be

more favorable to investors.

VI Outcomes

We now explore the relationship between investor composition and two dimensions of the

firm’s outcome: time to resolution and the rate of successful exit via merger or IPO.

In Table VII, we provide some descriptive statistics regarding the outcomes of the 182

firms in our sample as compared to 9,902 firms in Venture Economics that recorded an initial

financing during the comparable 1993-2002 time period. We further condition the Venture

Economics comparison sample on US-based venture capital investment targets founded

after 1967 with the first investment not labeled as buyout, acquisition, other or unknown.

Outcome variables of the Venture Economics sample are as reported in that database, but

weighted to reflect the distribution of deal origination dates in the Brobeck sample. We

identify acquisitions and IPOs in our sample through archival sources such as press releases,

as does Venture Economics for their universe of firms.30

“Non-exited survival” for our firms is defined as the firm still being an ongoing private

concern, and an independent company, as of December 2012. This status is based on the

web and other public sources. Failure for firms in our sample indicates that the firm is

not surviving and did not experience a positive liquidity event. Outcome variables for the

Venture Economics sample are as reported in that database. Since firm failure is often

a silent event, only liquidity events are reported reliably in Venture Economics. Finally,

we use Venture Economics to identify which of our firms received a subsequent round of

financing involving at least one VC investor.

30Since we are unable to accurately value companies that have been acquired or continue as private com-
panies, we cannot ascertain investors returns. Thus, we focus on determining the success of the companies in
terms of survival and profitable exits, rather than measuring the magnitude of investment returns (Gompers,
Kovner, and Lerner 2009).
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The success of the firms in our sample closely parallels that for the Venture Economics

firms. In our sample, 39.8% of the firms experience a successful liquidity event (IPO or

acquisition), 14.4% are non-exited surviving firms, and the remaining 45.9% are failures.

While the precise figures shown in Table VII for our sample and the Venture Economics

data differ somewhat, the only statistically significant difference between them is that the

incidence of acquisitions for our sample (36.5%) is significantly higher than that for the

Venture Economics firms (17%). Looking across the different subsamples in Table VII, there

are a couple of statistically significant differences in failure (larger companies have lower

incidences of failure), acquisitions (larger companies are more likely to be acquired), and

time to resolution (angel only deals are more likely to experience longer times to resolution).

We will shortly examine these differences more carefully using multivariate regressions.

Finally, note that roughly half of the firms in our sample and three-quarters of those in

Venture Economics have a subsequent financing round documented in Venture Economics

(and thus involving at least one VC), but for angel-only firms, the fraction is much lower.

Since it is known that the majority of companies having an IPO do not have VC backing,

it is possible that many of the firms in our sample with angel-only Series A rounds simply

continue to eschew VC financing over time. However, in unreported multivariate probit

regressions, we find that while the incidence of future VC-backed financing is negatively

related to angel-only Series A financing, the relationship is not statistically significant upon

controlling for other factors. We find that the incidence of future VC financing is higher

when the fraction sold at the time of the Series A round is higher (potentially indicating a

more capital intensive business), the firm is older at the time of the Series A round, there

are no product releases before the Series A round (suggesting perhaps that the firm is not

able to self-finance quite as quickly), and the firm is not in the IT industry.

A Investor Composition and Time to Resolution (Finding 3)

Table VIII examines whether investor composition at the time of a transaction can predict

the length of time it takes to observe final resolution, defined as either failure or a successful

exit via merger or IPO. This test is motivated by the fact that institutional constraints

give VCs a likely preference for faster resolution. If some firms foresee a longer time to

resolution, such as a firm focusing on R&D with a potentially long development cycle,

we would expect this firm to match more with angel investors who may not face these

constraints. Analogously, many studies suggest that VCs play an active role in managing

portfolio firms, and may “groom” these firms in a way that accelerates resolution. In this

case, we would expect that the presence of VCs should predict a faster resolution. In the

tests that follow, we include controls for various investor and firm characteristics, as well as

industry and time dummies, and in all cases we report robust standard errors.
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Table VIII displays the results of hazard models (columns 1, 3, 5) and a basic OLS model

(columns 2, 4, 5) where the number of years to resolution is the dependent variable for all

deals, large deals, and small deals, respectively. We display results for the Cox proportional

hazards model, but we also note that our results are robust to using the Exponential Hazard

Model or the Gompertz Hazard Model (not reported). For the Cox model, the table depicts

the impact of each regression variable on the hazard rate.31 The negative and highly

significant coefficient for Angel Only financing in columns 2 and 4 indicates that hazard

rates are indeed lower when only angel investors are present and no VCs are present. This

result obtains for the overall sample and for the small deals subsample. We do not find

results for the large deal subsample because this subsample does not contain adequate angel

only deals to run this analysis per earlier discussions.

Although the hazard model offers more consistency, we also include results for an OLS

model where the dependent variable is the number of years to resolution. The results remain

highly significant when compared to the hazard model as expected. We continue to find

that deals financed by angels alone experience a longer time to resolution.

We conclude that investor composition is strongly related to the time to resolution. This

finding might be due to increased patience on the part of angels (or a more pro-active focus

on quick resolution by VCs), or it might be due to the fact that investors with weaker control

and cashflow rights might lack the power, or the will, to force a generally unsuccessful firm

to liquidate. Consistent with angels playing a more passive role, we later show that billable

legal hours are lower for deals financed by angels alone.

B Investor Composition and Successful Exit (Finding 4)

We document the evidence in support of Finding 4 with multivariate probit regressions to

further analyze the relationship between investor composition and successful exit. Table

IX displays the marginal effects for probit models for the full sample as well as the large

and small deal subsamples. The dependent variable is a dummy set equal to one for firms

experiencing an IPO or an acquisition, and zero otherwise. We find that VC-only financed

firms are more likely to experience these successful liquidity events, but only in the sample

of large deals. This suggests a unique role for transactions where non-VC investors do not

participate in the Series A round.32 The most direct explanation relates to certification, as

31As is customary with hazard models, for ease in interpretation, we report the odds ratios (OR) instead
of coefficients. For example, for a dummy variable, the OR is the odds of IPO/Merger if the dummy equals
1 divided by the odds of an IPO/Merger if the dummy equals 0. ORs greater than 1 indicate a positive
effect while ORs less than one indicate a negative effect.

32We conduct many additional (unreported) robustness checks to ensure that our categorization of angel
investors (e.g. angel investment groups, corporations, and Brobeck itself) does not affect our results. These
tests uniformly produce results consistent with those displayed. In addition, we examine the impact of using
cutoffs other than 100% when categorizing deals as angel-only or VC-only to see whether our results depend
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full VC participation in a large deal could signal that the deal is on a fast track to resolution.

We examine specific channels regarding this result in the next section.

C Conflicts of Interest and Managerial Characteristics

A key finding in the last section is that large deals are more likely to exit via merger

or IPO when they have a venture capital only investor composition. Because large deals

are almost never funded by angel investors only, this finding indicates that venture only

deals outperform deals with mixed angel and VC investor composition. The most direct

explanation is a selection argument and relates to certification. The strong form of the

argument is that full VC participation in a large deal signals that the deal is on a fast track

to resolution. Savvy entrepreneurs with high quality opportunities match with VCs, and

choose not to accept funding from investors. The weaker form of this arguments adds that

these savvy entrepreneurs are successful in matching with VCs in part because they have

similar goals. The absence of angels further improves the firm’s prospects as it improves

the efficacy of firm governance.

If angels are present, and their preferences are more closely aligned with entrepreneurs

than are VCs, this may affect firm governance. Because angels typically invest less than

VCs in the Series A financing, we do not expect potential conflicts of interest to be driven

by direct battles of control among the Series A investors. Instead, we expect that angel

investors may form coalitions with the founders that might be pitted against the interest

of the VCs. Because the founders typically control the majority of the common shares,

and VCs control the majority of the Series A shares, we expect these potential conflicts of

interest to arise when founder-friendly angel investors are present, and board seats are close

to evenly split between common and preferred shareholders.33 Fortunately, sufficient data

on the strict purity investor identification. Since the lowest VC share in the mixed deal group is 26.3%, there
are no “near angel-only deals”. In contrast, there are a number of mixed deals that have relatively minor
angel participation (“near VC-only deals”); for instance, there are 62 deals that have at least 95% VC share
Series A participation, which is dramatically larger than the 38 that are pure VC-only deals. Hence, there
is some clustering near the VC-only extreme. In examining robustness to these less stringent definitions of
“VC-only”, we find only minor changes in our results.

33It is worthwhile to consider why an angel’s preferences might be more closely aligned with entrepreneurs
than with VCs. One clear reason is that venture capital firms are known to seek liquidation within a
fixed time frame, are often more pre-disposed to liquidate, and lead venture capitalists generally to seek to
influence the way the firm is being run. In contrast, angel investors may prefer a slower and more certain
resolution, may have strong opinions on management style given their technical expertise, and may still have
other perspectives given they are often industry experts or friends of the founder. (Friends of the founder
are often referred to as “family & friends”, while angels are sometime considered “outside” private equity.
We are unable to distinguish between these two categories in our data.) Indeed, some surveys of angels
ascribe non-pecuniary motivations (in a way that have been labeled “guardian angels” Linde et al., 2000).
These characteristics may generate goal conflicts between the investors, or between the investors and the
founder(s), or both. We conjecture that if angel preferences are more aligned with entrepreneurs than are
VCs, the inferior performance of mixed composition deals noted in the last section should be more likely
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exist to identify whether board seats are allocated to common or preferred shareholders,

although we are unable to reliably identify if a board seat is occupied by a specific VC or

angel investor. 34

One strategy to separate between the selection (or certification) and preferences ex-

planation is to try to control for firm quality directly. While it is quite difficult for the

econometrician to measure quality, we can make some (admittedly limited) progress on this

front. For example, if the explanation is one of simple certification, we might expect char-

acteristics of the entrepreneurs to be associated with investor composition. In particular,

we should see relationships between investor composition and performance, and manage-

rial characteristics. In particular, CEOs with more refined personal networks may be more

likely to attract angel financing, and in turn, these managerial links may jointly explain

investor composition and performance. Supportive of the first part of this prediction, Table

X shows that managers who have an MBA, or those who worked at prior startups, might

be more savvy and attract VC investors. The observation count for this test, which is also

based only on large deals, is reduced to 66 due to the availability of CEO data to include

in this study. To examine whether this link can explain outcomes, we examine if our per-

formance results are robust to controls for these managerial characteristics in the outcome

regressions.

Table XI examines the above predictions of the preferences and selections arguments.

Following Table IX, we use probit regressions in which the merger/IPO dummy is the

dependent variable. However, we restrict attention to large deals as our goal is to explain

the results in Table IX regarding the superior performance of large VC-only transactions.

The first column reproduces the key result from Table IX, but now based on the smaller

subsample of 77 large deals for which we have board data. We find that the key VC-only

variable is positive and significant in this subsample.

The second column adds the split-control dummy. We further distinguish between in-

vestor composition and split control by adding an interaction term between the split-control

dummy and the VC-only dummy as well as an interaction term between one minus the split-

control dummy and the VC-only dummy. The second column shows that only the former

when the firm’s governance is most sensitive to conflicts of interest. This problem will manifest when board
seats are more evenly balanced between common shareholders and preferred Series A shareholders.

34We thus define a split-control dummy as being equal to one if preferred shareholders hold between one
third and two thirds of board seats (inclusive of the boundaries), and zero otherwise. Close to half of the
firms in our sample qualify as split-control under this designation, indicating that we have ample power to
test this hypothesis. Of course, a finding of a correlation between split-control and firm performance does
not necessarily imply causality. For example, even though our results suggest it may be harmful to do so,
VCs may work to create cleaner governance structures including split boards that alleviate potential issues
with entrenchment or agency problems related to private benefits of full control. Alternatively, firms with
split control might reflect the need for more diverse advice and skills. These types of firms may be more
difficult to bring to successful exit.
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term is positive and significant. In contrast, the second term is negative and insignificant.

The third column restates the same result as in the second column using a level plus cross

term approach. These findings suggest that the superior performance of VC-only deals

relative to mixed investor composition deals is most extreme for deals that have a board

composition reflecting split control between founders and VCs. This result is consistent

with both the strong and weak forms of the selection argument. If these deals are indeed

better ex-ante, then savvy entrepreneurs will match with VCs and refuse to match with

angels. Given the high deal quality they will have greater bargaining power and VCs will

invest with fewer protections. The weaker form of the argument would suggests that VC

preferences are more strongly aligned with these entrepreneurs than in other deals in which

angels are involved. This would suggest that the presence of angels either creates more

conflict between the entrepreneurs and VCs, or angels were invited by the entrepreneurs

because of better preference alignment, and weaker alignment with VCs.

The fourth column of Table XI explores one dimension in which preferences might

diverge. The hypothesis is that the time to resolution should also be longer if angels prefer-

ences differ in terms of time horizons. In particular, we thus predict that the same variables

that predict merger or IPO outcomes in the first three columns should be negatively related

to the time to resolution. We focus in particular on the Split Control x VC Only cross term.

The results show that this variable is indeed negatively related to the time to resolution,

and this result is significant at the 5% level. As was the case in the outcomes regression,

the split control dummy and the separate VC only levels variable are not significant. We

conclude that the same mixed and VC-only deals that have inferior outcomes that are re-

lated to split control also indeed have longer times to resolution. Note that while a selection

argument based on angel näıveté also predicts that angel associated deals should have in-

ferior outcomes, this inferiority should be associated with the presence of angels generally,

and not large deals that also have VCs involved.

To the degree that entrepreneur’s characteristics are associated with deal quality, the

fifth column of Table XI examines further examines the selection hypothesis. Although

some managerial characteristics are related to outcomes (managers who have an MBA are

less likely to exit via merger or IPO, significant only at the 10% level), the key finding

in this specification is that these controls do not subsume the VC-only variable. In fact,

when compared to the first column, the VC-only coefficient actually becomes stronger when

managerial characteristics are added. VC-only is also significant at the 1% level, as com-

pared to the 5% level in column one. Thus if VCs are selecting higher quality deals, these

characteristics are not easily measured by the econometrician.

We caution that this is a small sample and hence eonly a small number of deals fall into

these sub-categories. Testing whether large deals that are also VC-only with split control
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have differing performance is pushing the limits of the information in the data. As such, we

should interpret our results regarding exits as interesting, and have a bit more confidence

in our results regarding time to resolution as this is a more high-fidelity measure. This

contrasts with our results regarding investor rights, which is tested on several different

control and cashflow rights measures.

Our final test is indirect. If angels are either naive or preferences are more closely aligned

with entrepreneurs, and this drives the weaker investor rights in angel deals, this should

be reflected in the use of legal representation in these deals. A unique characteristic of

our sample is that we can observe billable hours. We can test whether there will be fewer

billable hours due to contract simplicity and the likelihood that angel investors will raise

fewer legal issues than institution-minded venture capital investors.

Table XII displays results of regressions where the natural logarithm of total hours billed

(specifically due to the Series A financing) is the dependent variable. The table shows that

angel-only transactions indeed generate fewer billable hours. This result is significant at

the 10% level and thus only weakly supports the expanded hypothesis. In small deals,

VC-only deals are associated with significantly more billable hours. Thus, the presence of

angels is associated with less legal representation in these smaller deals. Taking into account

the similar outcomes in smaller deals, it does not appear that the angels are making poor

investment decisions relative to VCs. However, we do note that the presence of angels is

associated with fewer billable hours in larger deals. Thus, this test provides mixed support

for our hypothesis.35

We also consider one additional test of the different preferences hypothesis that focuses

on angel and founder coalitions in particular, which we do not report to conserve space. We

note that 33 of the deals in our large firm subsample have more than one closing date for

the Series A financing. The interesting question is whether angels or VCs participate more

aggressively in the first closing as compared to the second closing. If angels participate more

aggressively in the first closing, it is more likely that the particular angels in the deal were

35The table also documents that size, concentration (c4) of angel investors (in small deals) the number of
closings, and the existence of warrants are positively correlated with the number of billable hours. These
variables likely proxy for deal complexity, as more complex transactions likely require additional legal pro-
tection. Regarding size, potential reputation and legal risk for a law firm may be more significant when
dealing with larger companies (otherwise, there are less benign explanations for why larger clients are asso-
ciated with higher billed hours). These findings lend some indirect support to Rajan and Winton (1995)’s
hypothesis that a commons problem leads to fewer investor rights. While not reported, the relationship
between angel-only and billable hours is robust to the inclusion of the control rights measures Liquidation,
Redemption, Cumulative and Common or VC Board seats. The table also shows that billable hours are
negatively correlated with the fraction of the firm being sold. This result might be driven by firm maturity,
as firms selling a larger fraction might be younger firms, which in turn require less legal expertise due to
their simpler corporate structures. Alternatively, naive entrepreneurs may simultaneously sell large shares
of their firm and not negotiate hard on terms. Finally, note that billable hours increase somewhat in the
later periods of the sample, and are significantly higher for Californian start-ups.
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invited to participate by the founder. In this case, the conflicts of interest we propose, in

particular those associated with the founder and the angels acting as a coalition potentially

opposing the VCs, is more likely to apply. We thus predict that deals having this “angels

lead and VCs follow” pattern in the multiple closings are more likely to experience inferior

outcomes and longer times to resolution as we found in the above tests. Analogously, if

VCs lead in the first closing, and angels invest more in the second closing, it is more likely

that the VCs invited the given angels to participate in the deal, and the given configuration

would thus be less consistent with our preferences hypothesis rooted in angel and founder

coalitions. We thus do not predict any abnormal performance for these “VCs lead and angels

follow” transactions. Of the 33 deals with multiple closings, we find that 5 are “angels lead

and VCs follow” and 12 are “VCs lead and angels follow”. Although these samples are

small and power is limited, we find suggestive support for our preferences hypothesis. In

particular, we find that the deals in which “angels lead and VCs follow” indeed experience

inferior outcomes. All five of these deals fail, and overall this status is correlated with

less successful exit and also a longer time to resolution, both being statistically significant

despite the small sample. This status also correlates positively with having a split board,

but in this case the significance level is just below the 10% level with a p-value of 14%.

Analogously, we do not find any significant results for the 12 deals that are “VCs lead and

angels follow”.

Overall, we find support for the preferences hypothesis. This suggests that VCs do

not simply certify deals, but that investor composition itself might also improve the gov-

ernance quality of the deal. We also test whether another set of observables, in particular

entrepreneurial characteristics, can subsume our VC only coefficient results and find that it

cannot. This final result suggests that if our results are due to VC certification, it is likely

that the VCs are certifying based on more difficult to observe firm intangibles.

D Additional Robustness

There are other potential explanations for our key finding that VC-only deals have a higher

incidence of successful liquidation vis a vis mixed deals. The superior performance of

larger VC-only deals might also arise if some deals require more VC-coaching effort than

others, and if VCs seek to disallow angels from free-riding when the cost of their managerial

effort is high. This hypothesis is consistent with the stronger control rights we observe for

VC-only deals, as greater control might be necessary to leverage the effectiveness of this

effort. This greater effort, in turn, can explain the superior outcomes we observe, and can

also explain why these outcomes are only superior for larger deals where the incentives to

provide effort are greatest. However, we view this as being nested within the preference-

differences hypothesis described in the last section. The issue of free riding versus reward
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for managerial effort is a specific form of conflict of interest. Because we find some support

for hypothesis that angel preferences differ from VCs, our findings are not inconsistent with

this more specific hypothesis.

It is also possible that VC-only deals outperform in the large deal sample because such

deals attract higher quality VCs. This hypothesis rooted in heterogeneous VC quality is

distinct from the earlier discussed hypothesis suggesting that full VC participation in itself

serves as a separate form of certification. Higher quality VCs may simultaneously demand

more investor friendly terms, and due to their greater abilities, are also able to better guide

the project post-financing. Hsu (2004) finds evidence that entrepreneurs will pay more for

high status VCs. However, in contrast to the findings of Bengtsson and Sensoy (2011).

additional tests reveal that the outperformance of VC-only deals in the large deal sample

likely cannot be attributed to certification. Based on a number of measures including

age, size, successful exit rates of investments targets, and centrality (Piskorski and Anand

2007), we do find that VCs investing on their own have slightly higher prestige than those

co-investing with angels. However, the difference in prestige between VCs investing in VC-

only and mixed deals is rather small relative to the very large difference in prestige between

VCs investing in Brobeck deals relative to the non-Brobeck VCs in Venture Economics.

This likely explains the contrasting findings to Bengtsson and Sensoy. Hence, it is perhaps

not surprising that (in unreported regressions) we find that the prestige of the VCs investing

in a company is not significantly related to control rights, liquidation rights or outcomes.

Moreover, the VC-only variable remains significant when we include various controls for

prestige and ability.36 This result is also inconsistent with a bargaining power hypothesis

if we expect that top VCs simply demand greater rights as in Hsu (2004).

It is also possible that mixed deals with split boards are inherently more complex than

others, and because of this, experience inferior outcomes. If so, this would be a phenomenon

isolated among larger deals, which is not a clear prediction, as we fail to find any analogous

results for smaller deals. Nevertheless, our analysis alone cannot rule out this selection

argument.

VII Conclusion

This experimental project stemming from the proposed Brobeck archive provides a unique

opportunity to better understand the role of angels in financing startups. Two unique

features of our sample make it ideally suited to examine how VCs and angels interact when

36We use a variety of different prestige variables constructed from the statistics in Panel B of Table III,
as well as an index based on these measures. The VC prestige for each of the 150 firms’ Series A deals in
which there is non-zero VC investment is based on a dollar weighted average or an equal weighted average
of the prestige scores for the VCs investing in the deal.
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both groups are active investors in the same group of transactions. First, our sample offers

a high degree of heterogeneity in investor composition. Second, entrepreneurs in these deals

have a meaningful choice between both investor types.

Consistent with conventional wisdom, we also find that angels make smaller investments

than do venture capitalists while obtaining weaker control and cashflow rights (Ibrahim

2008; Wiltbank and Boeker 2007; ?). However, our results do not fully support the con-

ventional wisdom that angels tend to invest only in common stock, and exert influence

mainly through social networks rather than through formal control rights (Ibrahim 2008;

Wilmerding 2003). We find that angels frequently invest alongside VC firms, purchase the

same preferred stock as VCs, and do obtain some formal control rights by doing so.

We interpret our results as supporting a hypothesis that, on average, angel investors’

preferences are more aligned with entrepreneurs than with VCs. This can explain why angels

invest with weaker investor rights than do VCs. Simply put, weaker conflicts of interests

require fewer protections. Thus, we offer a simple explanation to an apparent paradox that

angels invest with weaker rights than VCs, even under greater uncertainty. We cannot rule

out all alternative explanations, and in particular all selection arguments. However, our

results are best interpreted in the light of the extensive survey evidence, as summarized

in Shane (2008a) which describes the diversity of motives of angel investors. While some

seek only profit, most have longer time horizons, and seek non-pecuniary rewards from their

investment activities. Thus, it should not be surprising that such investors are also willing

to forgo draconian contracts.
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Appendix: Sample Comparisons to VentureXpert Data

A Target Firm Comparison

From Panel A of Table I, one can see that our sample has a locational bias consistent with

Brobeck’s geographical footprint, with a much higher concentration of deals associated with

firms based in California (53% vs 36%) and Texas (21% vs 6%). In the “other states” cat-

egory, 7% of the Brobeck firms are from Colorado, 8% are from the Northeast Corridor

(Pennsylvania, New York and New England), and the remaining 11% are scattered in the

Midwest, South, Mid-Atlantic, and Washington State, while over 20% of the Venture Eco-

nomics deals are from the Northeast Corridor and only 2% are from Colorado. However,

there are no statistically significant differences in location across the two size subsamples

and the three investor composition subsamples.

We use the Venture Economic Industrial Classifications (VEIC) to identify industries,

and classify the 71 deals from our sample that were not also in Venture Economics using

information from the Brobeck corpus, the World Wide Web and press accounts. We classify

73% of our sample firms as Information Technology firms, as compared to 69% for the

Venture Economics firms. Another 12% of our sample firms are Medical/Health/Life Science

companies versus 13% of the Venture Economics firms. The remainder of our firms are either

non-high-technology or unclassified. Overall, our sample firms are quite representative in

terms of the concentration in technology and life science industries found for new ventures

tracked by Venture Economics. Furthermore, there are no significant differences in industry

classification across the size and investor composition subsamples.

In Panel B of Table I, we show that our sample over-represents deals from the most

recent subperiod of our study. Half of our Series A rounds occurred after March 2000

(when the Nasdaq index began its precipitous drop), as compared to 35% for the subset

of Venture Economics firms we examine (with a comparable proportion during the boom

period of 1998 to 2000). This may reflect a deliberate surge in Brobeck’s business from

2000 to 2002, or alternatively, an increasing reliance on electronic record keeping. Note

also that smaller deals are more concentrated in the earlier periods, which likely reflects

the propensity to favor larger deals over time (in part due to the fact that deal size is in

nominal dollars). However, we do not find any significant increasing or decreasing trends

in the occurrence of angel-only or VC-only deals over time.

With respect to deal size, the mean investment size for Series A deals in our sample is

$6.14 Million, which is statistically smaller than the mean of $7.15 Million for the Venture

Economics firms. While not shown in the table, key percentiles of the deal size distribution

for the Brobeck firms (and Venture Economics firms in parenthesis) are: 25th percentile is

$1.49 Million ($1.5 Million); median is $3.50 million ($3.89 Million); and 75th percentile
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is $6.96 Million ($8.0 Million), so there is a marked similarity between the low end of the

distribution of deal size within our sample relative to the Venture Economics sample, but

the right tail of the Venture Economics sample is longer. As was also shown in Figure 2,

angel-only deals are much smaller than mixed deals. There is no statistically significant size

difference between VC-only and mixed deals. Because we also have information regarding

the fraction of each firm that is sold at the time of the Series A deal, we also can report that

the average post-money valuation of firms in our sample is $14.9 million, as compared to

$24.4 million in Venture Economics. This number is also smaller for angel-only deals ($6.1

million) versus either VC-only or mixed deals (roughly $16.5 million for both groups).

In terms of age, our sample is overwhelmingly composed of firms that are true start-ups

with very recent incorporation dates. The average age is 1.8 years (we can only identify

incorporation dates for 85% of the firms in our sample). In contrast, firms experiencing

Series A rounds in Venture Economics over the same time period have an average age of 3.1

years (97% of firms have available data). Hence, it appears that Brobeck represented firms

that were somewhat less mature than Venture Economics firms.37 In the Venture Economics

sample, deal size and valuations are correlated with firm age. Hence the differences in age

in the samples is consistent with the differences in deal size and post-money valuations.

We find that angel-only deals are just under two months older than VC-only deals on

average (2.1 years vs 1.8 years), and three months older than mixed deals (1.7 years). Thus,

the fact that Venture Economics does not track angel-only deals does not explain the higher

average age for the Venture Economics firms relative to the firms in our sample. We observe

age for 28 of the 32 angel-only deals. At time of funding, the youngest quartile of firms is less

than 4.6 months old, the median firm is 9 months old, while the top quartile is over 1.5 years

old. The oldest angel-only backed firm is 24 years old, reflecting a skewed distribution. For

the 95 mixed deals for which we observe age, the youngest quartile, median, oldest quartile,

and maximum age are two months, 6.5 months, 1.2 years and 34.5 years, respectively.

Finally, for the 32 venture only deals, these four statistics are 5 weeks, 4 months, 1.75 years

and 15 years, respectively. A cautionary note is in order. Based on public sources, it is

often not possible to ascertain the date of founding with precision. The Venture Economics

database commonly assigns January 1st as a founding date when only the founding year is

37To calculate age for companies in the Brobeck sample we first looked to documents in the Brobeck
collection, which often included incorporation dates. When dates were absent from the Brobeck records,
we consulted public sources such as company websites, the Internet Archive (www.archive.org) and press
releases. Finally, we relied on Venture Economics if the firm was venture backed and we were unable to date
the company based on other sources. To check if this caused any biases, we compared the age in Venture
Economics to that from the other sources for 102 of the companies for which we observe age from both
sources. Based on Venture Economics, these companies were approximately six months older at time of
financing than based on the other sources. However, this difference is not statistically significant. Hence,
biases in the data sources do not explain the age differences between the Brobeck sample and the Venture
Economics sample.
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known. To maintain comparability, we followed this convention.

Our sample is thus quite representative relative to firms with Series A deals in the

Venture Economics database in terms of industry, but there are also systematic differences

with regards to timing, size, age and location. Biases associated with sample selection could

affect our results if, for example, there are systematic differences in control rights between

the East and West coasts, as suggested by Gupta (2000), or changes in the structure of

deals following the peak in new technology venture creation in 2000. We thus control for

firm characteristics in the multivariate regressions we present later, both to ensure that the

unique characteristics of our sample do not drive any of our results, as well as to see whether

the cross-sectional variation in these characteristics within our sample are systematically

related to the structure of deals and company success.

VC-Firm Comparison

Since most of the VCs investing in Brobeck deals are included in the Venture Economics

database, we can provide a more in-depth comparison of the VCs that invest in the 150

Brobeck deals involving VCs relative to the other VCs tracked by Venture Economics. Table

III documents various attributes of these VC firms, and highlights any differences between

VCs investing in small versus large deals, or in VC-only versus mixed deals. All data, except

the centrality measures, are obtained directly from the Venture Economics database.38 For

each private equity fund that invested in one of our sample deals, we aggregate the fund-

level information to the VC firm level (and identify this as a “Brobeck VC Firm”). For the

universe of Venture Economics VC firms, we exclude firms whose last investment occurred

prior to 1993 or whose first investment occurred after 2002 (i.e., outside of our sample

period), which yields 5,585 “Non-Brobeck” VC firms.

Panel A of Table III shows that VCs participating in Brobeck deals are more likely to

manage US-based funds, in particular California-based funds. They are also more likely

to manage early stage funds, but not seed stage funds. In addition, these private equity

managers are more likely to manage VC funds and less likely to manage buyout funds.

Private equity firms investing in VC-only deals are more likely to manage US funds and

with slightly less of an early stage VC focus, as compared to those investing in mixed

deals in our sample (while VCs in small and large deals are fairly similar across all these

dimensions). We find that Brobeck VC firms are older, and particularly those investing in

VC-only deals.39

38We thank Mikolaj Jan Piskorski for sharing centrality measures based on Venture Economics data.
Piskorski and Anand (2007) calculate eigenvector centrality (Bonacich 1972) through 1999. We matched
Piskorski and Anand’s 1999 centrality measures to VC firms in our sample.

39We have also conducted a multivariate analysis predicting whether a VC firm becomes affiliated with
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Because age is likely related to long-term success as well as greater VC experience, it

appears that VC firms investing in Brobeck deals have higher prestige. Panel B of Table III

includes other variables that may proxy for prestige. For example, we find that VC firms

that invest in Brobeck deals have a higher incidence of IPOs and acquisitions across all of

the companies they invested in through all of their funds.40 We also find that Brobeck PE

firms have raised more venture funds, have managed more capital (per fund and overall),

and have a higher centrality measure. While VCs participating in large vs small Brobeck

deals do not differ across these dimensions, those investing in VC-only deals in our sample

have higher success through liquidity events, more funds under management, and more total

capital raised than those in mixed deals. Overall, this suggests that VC firms investing in

Brobeck deals, and particularly in deals where there are no angels, appear to have high

prestige. This is consistent with our belief that Brobeck’s reputation allowed it to attract

higher quality clients – both more prominent VCs, and higher quality start ups.

a Brobeck Series A deal, and this analysis yields similar conclusions to those indicated by the univariate
statistics.

40Ivanov, Krishnan, Masulis, and Singh (2008) find a positive relationship between IPO rates and VC
reputation.
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Figure 1: Angel share of deals by number of investors and dollars.

The figure depicts how deals vary in their investor composition. Top panel: frequency of different investor
compositions (fraction of angel investors in deal), unweighted by investment amounts. Bottom panel: frequency of
different investor compositions weighted by dollars invested. Both graphs are based on the entire sample (182 firms).
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Figure 2: Investment size distribution by investor composition

The figure depicts the distribution of investment size for 32 deals where only angels participated (angel-only deals),
111 deals where both angels and VCs participated (mixed deals) and 38 deals in which only VCs participated
(VC-only deals). The size of the deal is measured in millions of dollars. The distribution of the 20th, 40th, 60th,
80th and 90th percentiles are noted by 20, 40, 60, 80 and 90 respectively. The number of deals of magnitude above
or below the 50th percentile of all deals for each of the investor composition groups appears to either side of the
median deal size vertical line.
20

20

2040

40

4060

60

6080

80

8090

90

9020

20

2040

40

4060

60

6080

80

8090

90

9020

20

2040

40

4060

60

6080

80

8090

90

90median deal size = $3.5M

median deal size = $3.5M

median deal size = $3.5Mn=29

n=29

n=29n=44

n=44

n=44n=18

n=18

n=18n=3

n=3

n=3n=68

n=68

n=68n=20

n=20

n=201

1

12

2

23

3

34

4

46

6

67

7

78

8

89

9

911

11

1112

12

1213

13

1314

14

1416

16

1617

17

1718

18

1819

19

190

0

05

5

510

10

1015

15

1520

20

20Size of deal (millions of USD)

Size of deal (millions of USD)

Size of deal (millions of USD)VC only

VC only

VC onlyMixed deal

Mixed deal

Mixed dealAngel only

Angel only

Angel only

41



Figure 3: Composition of Angels

The figure depicts the average frequency of angel investor types using a deal weighted average (over all deals having
at least one angel, angel-only deals, and mixed deals) and a dollar weighted average over all deals having at least one
angel. A company is an investor that is incorporated. A small company is an investor that is not incorporated, for
example, investors containing the suffixes LLC, LLP or LTD. Angels categorized as others include universities,
non-profit organizations, government, and institutions. Unknown are ambiguous investors that we were not able to
classify.
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