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Abstract

What are the general equilibrium effects of retail investor entry into private markets?
The conventional debate focuses on direct effects: potential benefits (portfolio diver-
sification, access to high-return assets) versus costs (excessive fees, inefficient capital
allocation by retail investors). We identify a countervailing mechanism: retail investors
fund experimentation with unproven general partners (GPs), enabling institutions to
free-ride by poaching proven talent. We document that 34% of value created by institu-
tional investments in private markets comes from GPs who started with retail capital.
We formalize this stepping-stone mechanism by extending Berk and Green (2004) to
venture capital with heterogeneous investors and uncertain manager skill. New GPs
with moderate perceived ability initially raise retail capital to reveal their true skill;
after observing performance, skilled GPs graduate to institutional capital while un-
successful GPs exit. Retail investors pay for information production, but institutions
capture benefits through better manager selection. Our calibrated model shows that
retail investor entry increases aggregate welfare when stepping-stone benefits exceed
inefficient allocation costs. Policies restricting retail access may harm efficiency by
restricting this talent discovery path.
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1 Introduction

What are the general equilibrium effects of retail investor entry into venture capital mar-
kets? Access to venture capital has traditionally been limited to institutional investors and
wealthy individuals, with retail investors largely excluded from this asset class. Recently,
however, policymakers worldwide have shown increasing interest in broadening access to pri-
vate investments. The JOBS Act (2012) and SEC amendments (2020) in the United States,
alongside similar initiatives in Europe such as MiFID II (2018) and the revised ELTIF frame-
work (2023), reflect this trend.!

The conventional debate about retail access focuses on direct effects weighing potential
benefits against costs (Balloch et al., 2025; Miller et al., 2025). On the benefit side, retail
investors could diversify their portfolios and gain access to high-return assets, contributing
to financial democratization. On the cost side, retail investors may face excessive fees, lack
the sophistication to evaluate venture investments properly, and allocate capital inefficiently,
potentially leading to net wealth destruction. This traditional view evaluates retail access
primarily through its impact on retail investors’ own returns.

We argue that this perspective misses indirect effects. For example, retail capital’s role in
talent discovery may create positive externalities for the entire private markets ecosystem.
We begin by documenting a striking empirical pattern. As shown in Figure 1, most new
general partners (GPs) start their careers by raising capital from retail (individual) investors,
with a gradual transition toward institutional capital as GPs establish track records over
subsequent funds. The pattern is clear and pervasive: substantial numbers of first and second
sequence funds raise capital from retail investors, while institutional capital dominates later
fund sequences.

This pattern has major economic implications. We show that 34% of the value created
by institutional VC investments comes from GPs who initially raised retail capital. This
fraction is even higher for established funds: among GPs managing their ninth fund or
later, those who started with retail capital now account for 67% of institutional assets under
management and 44% of institutional value creation. Since institutional capital dominates
overall value creation in venture capital, retail investors’ role in talent discovery generates
substantial positive externalities for the entire ecosystem. Rather than serving merely as
a temporary funding source, retail capital functions as a crucial pathway for discovering
talented managers who subsequently create substantial value with institutional capital.

What explains retail capital’s substantial indirect value creation? We argue that retail
investors serve a critical information production role. By funding unproven GPs, retail
investors generate performance signals that reveal manager skill. Institutional investors then
benefit by selectively investing in GPs who have demonstrated talent with retail capital. We
formalize this stepping-stone mechanism through a model of venture capital fundraising with
heterogeneous investors and uncertain GP skill.

Building on the skill-learning framework of Berk and Green (2004), we extend it to in-
corporate key institutional features of venture capital that fundamentally alter the model’s
logic. Unlike mutual funds, venture capital involves sequential fundraising with infrequent
learning signals over long fund cycles (typically 7-10 years), limiting opportunities to learn

Tn this paper, we use individual investors and retail investors interchangeably.
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Figure 1: Distribution of Funds by Capital Source and Fund Sequence. This figure
shows the fraction of venture capital funds by fund sequence (the Nth fund raised by each
GP), separately for retail and institutional investors. The classification follows Form ADV
filings: funds relying on Section 3(c)(1) of the Investment Company Act are retail, and those
relying on Section 3(c)(7) are institutional. The gray line, using the right axis, reports the
total number of funds.



about GP skill. Investor types are heterogeneous: institutional investors have lower admin-
istrative costs per dollar but require larger minimum fund sizes, while retail investors accept
lower expected returns due to access constraints, portfolio benefits, or behavioral factors.
Finally, venture capital creates real value through entrepreneurial investment, contrasting
with the near zero-sum redistribution in mutual fund settings. These features generate mar-
ket segmentation and information production dynamics absent from the original Berk-Green
framework.

Our model reveals how investor heterogeneity and skill uncertainty generate market seg-
mentation. GPs with low perceived skill cannot raise capital from any investors. Those with
moderate perceived skill can only access retail investors, whose lower return requirements
and smaller minimum fund sizes make them accessible to unproven GPs. Those with high
perceived skill prefer institutional capital due to its lower costs and larger scale economies.

Our modifications to the Berk-Green framework are not ad hoc: they generate empir-
ically realistic patterns. Specifically, the model naturally produces the persistent return
differentials observed in venture capital markets. In the original Berk and Green (2004)
model, capital flows eliminate performance persistence. However, our extensions—discrete
fundraising cycles and investor heterogeneity in return requirements—generate persistent
outperformance by GPs who graduate to institutional capital. These managers maintain
performance advantages because they benefit from lower costs and larger scale while being
selected through demonstrated skill. This prediction aligns with extensive empirical evidence
documenting return persistence in venture capital (Kaplan and Schoar, 2005; Harris et al.,
2023; Nanda et al., 2020), suggesting our institutional features capture economically relevant
frictions.

Most importantly, retail investment creates significant social value through information
production. By funding GPs with moderate perceived skill, retail capital generates perfor-
mance signals that reveal true ability. This creates option value: skilled GPs graduate to
institutional capital in subsequent funds, while unsuccessful GPs exit. The market thus dis-
covers talented managers who would otherwise remain unfunded. This information produc-
tion generates a striking welfare trade-off. Retail investors bear the costs of experimentation
and may experience losses in expectation, while institutional investors capture the benefits
through superior manager selection. We show that retail entry can increase aggregate welfare
even when retail investors earn negative expected returns, provided the stepping-stone bene-
fits—improved capital allocation and talent discovery for the institutional segment—exceed
the direct costs of value destruction in the retail segment.

Our analysis has important implications for the ongoing policy debate on expanding retail
access to venture capital. We develop a welfare framework that endogenously determines the
optimal degree of retail access to maximize overall economic impact. The framework high-
lights the fundamental trade-off: expanding retail access enhances talent discovery through
the stepping-stone effect but may also induce value destruction when retail investors allocate
capital inefficiently. The optimal policy balances these forces, potentially tolerating retail
losses for long-term gains in talent identification and capital allocation efficiency.

Recent regulatory initiatives across jurisdictions—such as the JOBS (Jumpstart Our
Business Startups) Act of 2012 and the SEC’s 2020 amendments to the accredited investor
definition in the United States, as well as similar initiatives in Europe—reflect growing



efforts to increase retail investor access to venture capital and other alternative assets. These
reforms have created natural experiments for assessing the broader consequences of financial
market democratization. Prior research in this area, however, has largely focused on direct
investor protection concerns and micro-level regulatory outcomes. For example, Howell et al.
(2025) documents that Rule 506(c) of the 2013 JOBS Act, which allowed public advertising
in private markets, was adopted disproportionately by less-networked and underrepresented
managers, while the need for hard information in arm’s-length fundraising imposed signaling
costs that limited uptake. Similarly, Rosenberg (2002) and Sensoy et al. (2014) study how
legal and market design features shape venture capital partnership structures, limited partner
performance, and investor sophistication over time.

Our model complements and extends this literature by providing a theoretical framework
to evaluate macro-level welfare implications of expanding retail access. Specifically, it quan-
tifies the option value created when a more inclusive investor base improves the discovery of
skilled venture capital managers. Unlike previous work and policy discussions that emphasize
investor protection alone, our framework highlights the positive externalities of retail par-
ticipation: enhanced information about GP skill that ultimately benefits the entire market,
including institutional investors, through more efficient capital allocation. This perspective
underscores the importance of designing regulations that balance investor protection with
the broader social benefits of financial market democratization.

The remainder of the paper is organized as follows. Section 2 reviews the related literature
and positions our contribution. Section 3 presents our model setup. Section 4 derives the
optimal fund size and investor choice decisions. Section 5 characterizes explicit thresholds
for investor participation and GP preferences. Section 6 analyzes the option value of learning
and the stepping stone mechanism. Section 7 quantifies the economic value of retail investor
access and derives the optimal retail bias for welfare maximization. Section 8 discusses
policy implications for expanding retail access to venture capital. Section 9 presents our
data sources, sample construction, and summary statistics. Section 10 provides numerical
results and empirical evidence supporting our theoretical predictions. Section 11 concludes.



2 Literature Review and Contribution

Our work contributes to several interconnected strands of literature in financial economics:
learning about fund manager skill, venture capital performance persistence, market segmen-
tation in capital allocation, and retail investor access to alternative assets. We develop the
first theoretical framework that explains how retail capital can serve as a stepping stone for
venture capital general partners while creating broader economic value through improved
skill discovery.

2.1 Learning About Fund Manager Skill

Our study adapts the seminal framework in Berk and Green (2004) for mutual funds to
venture capital, where key institutional features lead to fundamentally different implica-
tions. Our approach relates to broader literature on delegation and investor misperception
in financial markets (e.g., Gennaioli et al. (2015)).

The venture capital setting differs fundamentally from mutual funds in ways that affect
learning dynamics and equilibrium outcomes. Metrick and Yasuda (2010) discuss how the
institutional design of venture capital funds, including fee structures, investment horizons,
and illiquidity, create different incentives than those in public markets. Cochrane (2005)
analyzes the risk and return characteristics of venture capital after correcting for selection
bias and compares the risk-adjusted performance of VC relative to public markets.

Our key theoretical innovation demonstrates that the institutional differences between
venture capital and mutual funds enable GPs to use retail capital as a stepping stone,
demonstrating their skills to investors through the Berk and Green learning mechanism
before graduating to more efficient institutional capital.

2.2 Market Segmentation and Capital Allocation

Our work contributes to the literature on market segmentation in financial markets and its
effects on capital allocation efficiency. Theoretical work by Gennaioli et al. (2015) shows
how delegation can lead to market segmentation when investors have different levels of
sophistication, risk tolerance, or trust in financial intermediaries. Greenwood and Hanson
(2013) examine how fluctuations in the composition of bond issuers — particularly the
prevalence of low-credit-quality issuance — predict future corporate bond returns. They
interpret these patterns as evidence that demand-driven, segmented credit markets can lead
to time-varying mispricing and inefficient capital allocation.

In the venture capital context, several papers examine different forms of market segmen-
tation. Hellmann et al. (2008) study how bank-affiliated venture capital funds differ from
independent venture capital in their investment behavior and performance. Lerner (2012)
provides a comprehensive analysis of government interventions in venture capital markets
and their mixed track record, showing how targeted or poorly designed policies can create
segmentation and distortions in entrepreneurial finance ecosystems. Ewens et al. (2022) show
that contract terms vary systematically with startup and investor characteristics, reflecting
a trade-off between incentive alignment, control rights, and risk sharing.



Our contribution is to provide the first formal model of how heterogeneity in investor
performance sensitivity and administrative costs (or value creation) can lead to beneficial
rather than destructive market segmentation. Crucially, we show that this segmentation im-
proves overall capital allocation efficiency by creating a graduated entry path for emerging
managers, enabling skill discovery that would not occur in a unified market. This perspec-
tive contrasts with much of the segmentation literature that views market fragmentation as
reflecting inefficiencies or market failures.

2.3 Retail Investors in Alternative Assets

A growing literature examines retail investor participation in alternative assets, an area
traditionally dominated by institutional investors due to regulatory restrictions, high invest-
ment minimums, and complexity. Lerner et al. (2007) document the historical dominance of
institutional investors in private equity, though they find significant heterogeneity in sophis-
tication and performance even among institutions.

Recent work has examined new vehicles for retail participation in alternative assets.
Gupta and Van Nieuwerburgh (2021) examines how to value private equity investments
using cash flow data (“strip by strip”).

In venture capital specifically, the primary evidence comes from labor-sponsored venture
capital corporations (LSVCCs) in Canada. Cumming and MacIntosh (2006) and Brander
et al. (2015) find that while LSVCCs underperform traditional venture capital funds, they
may serve a useful role in developing local venture capital ecosystems and providing capital
to early-stage companies that might otherwise lack funding. Da Rin et al. (2006) analyze how
public policy affects the creation of active venture capital markets across different countries,
providing context for policy interventions.

Our theoretical contribution is to develop the first comprehensive framework for ana-
lyzing when and why retail investment in venture capital creates value, both for individual
participants and for the broader economy. While previous work has focused primarily on
the direct costs and benefits to retail investors themselves—typically finding that retail in-
vestors are disadvantaged—we identify an indirect stepping stone function that retail capital
can play in the venture ecosystem. This perspective shifts the analysis from retail investor
protection to the broader economic benefits of expanding market access, including improved
capital allocation and skill discovery.

2.4 Venture Capital Performance Persistence

A substantial empirical literature documents strong and persistent performance differences
across venture capital funds, presenting a puzzle relative to other asset classes. Kaplan and
Schoar (2005) provide seminal evidence of performance persistence in private equity funds,
with GPs whose funds outperform in one period significantly more likely to outperform in
subsequent funds. More recently, Harris et al. (2023) find that venture capital performance
remains remarkably persistent across funds raised by the same GP, while buyout fund persis-
tence has weakened over time. Nanda et al. (2020) provide additional evidence of persistent
returns and link them to GPs’ ability to maintain access to high-quality deal flow.



This persistence contrasts sharply with mutual funds, where performance persistence
is typically weak (Carhart, 1997). Several explanations have been proposed for venture
capital persistence, including skill differences among GPs (Korteweg and Sorensen, 2017),
privileged access to deal flow (Nanda et al., 2020), network effects that create barriers to
entry (Hochberg et al., 2007), and market segmentation that prevents competitive arbitrage
(Lerner et al., 2007).

Our model contributes a novel mechanism that complements these existing explanations.
We show how the interaction between skill uncertainty and investor segmentation creates
structural persistence that cannot be eliminated through capital flows, even when investors
learn about GP skill over time. Unlike previous explanations that focus primarily on GP
characteristics (skill, networks) or market access (deal flow), we demonstrate how the demand
side of the market—specifically investor heterogeneity—contributes to persistence patterns.
This perspective helps explain why performance differences persist even as the venture capital
industry has matured and become more competitive.

2.5 Broader Stepping Stone and Entry Literature

Our work also connects to a broader literature examining how market entrants can create
value for incumbents through segmentation and stepping stone mechanisms, challenging
traditional competitive entry models that focus solely on rivalry and displacement. This
literature spans industrial organization, labor economics, and information theory, though
applications to financial markets remain limited.

Resource partitioning theory (Carroll, 1985) provides a foundational framework showing
how markets can accommodate both large incumbents and small entrants without destruc-
tive competition through size-based segmentation. Progressive entry frameworks (Bourreau
and Drouard, 2010) demonstrate how service-based competition phases allow entrants to
gradually acquire market experience before full competitive entry. These models primarily
focus on operational competition across industries rather than financial market dynamics.

Arrow’s learning-by-doing framework (Arrow, 1962) and knowledge spillover models (Glaeser
and Kerr, 2010) identify how competitive participation generates valuable information with
positive externalities, while empirical work documents stepping stone patterns across sectors
from investment banking talent pipelines (Morrison and Wilhelm Jr, 2004) to broader pro-
fessional mobility patterns. However, these theories lack formal mechanisms for quantifying
option values in financial markets.

Our venture capital model contributes to this literature by formalizing the option value
mechanism through which graduated market access operates in financial intermediation. We
extend the theoretical foundation by developing a formal framework that quantifies how
investor heterogeneity and performance preferences create natural market segmentation in
venture capital. Unlike previous stepping stone research that documents descriptive patterns
(Carpentier and Suret, 2019), our model provides theoretical tools for understanding when
and why retail capital access creates option value for skill discovery, moving beyond empirical
observation to formal economic modeling within the venture capital context.

Our framework advances the information production strand of this literature by providing
formal tools to evaluate the option value of learning externalities. We fill a gap by developing
a theoretical framework that calculates the option value generated when retail investors en-



able marginal GPs to enter venture capital markets and potentially discover high skill levels.
By formalizing the option value of graduated access mechanisms, our framework offers a
foundation for future welfare analysis and policy design in financial market democratization.

3

Model Setup

We consider a two-period model where GPs and investors share uncertainty about the GP’s

skill.

GPs raise capital at times ¢ = 0 and ¢ = 1, invest, observe returns at times t = 1 and

t = 2, and update beliefs about skill. They can raise capital from investor type j € {I, R}
with I for institutional investors and R for retail investors.

3.1

Key Variables and Parameters
0;: GP 4’s true skill, unknown to all parties including the GP
to: Initial perceived skill based on observable characteristics

iy1: Updated perceived skill after observing first period return

+ N

o;: Variance of skill estimate at time t € {0,1}

Ap: Fund size chosen at ¢t = 0 (first fund)

Ajp: Fund size chosen at t = 1 (second fund)

r1: Return realized at ¢ = 1 from first fund

ro: Return realized at ¢t = 2 from second fund

cr: Administrative cost per dollar for institutional capital
cr: Administrative cost per dollar for retail capital, with cg > ¢; > 0
m: Management fee rate

p: Performance fee rate (carried interest)

b: Diseconomy of scale parameter, b > 0

0: Retail investors’ utility adjustment parameter

B: Discount factor for future payoffs

A? . Minimum viable fund size for institutional capital

AL+ Minimum viable fund size for retail capital, with AL . > AZ. > (

A key distinction in our model is that we explicitly account for the possibility that
the maximum amount of capital that can be raised given investor participation constraints

(A7™%) might be smaller than the minimum required fund size (A’

). In such cases, the

min

GP cannot start or continue the fund with that investor type.



3.2 Prior Beliefs, Fund Performance, and Learning

Initially, all parties (GPs and investors) share a common prior about a GP’s skill:
0; ~ N (o, 05;)- (1)

We suppress the subscript ¢ for the problem of one GP in the following sections and recover
it when discussing the entire distribution of GPs. The expected fund returns from the
perspective of time ¢ are:

Elri|uo] = po — bAg (2)
Elra|p] = p — bA;. (3)
The realized returns are:
lee—bA0+€1 (4)
T9 :e—bAl—l-EQ, (5)

where ¢, ~ N(0,¢?) is performance noise.
After observing the return r; at time t = 1, investors update their beliefs about the GP’s
skill according to Bayes’ rule:

g (11 + bAo) + o2

= 6

H1 03+062 ( )
2 2

o7 = D% )

ot + o?

3.3 Fee Structure
The GP charges:

e Management fee: m - A;
e Performance fee (carried interest): p - max{r; - A;,0}

The expected total fee from the perspective of time ¢ is:
Elfeelpu] =m- A +p- (e —bA) - Ay (8)

To preserve both the analytical tractability of the model and the economic relevance of the
performance fee in our benchmark setting, we abstract from the asymmetry introduced by
return noise. Specifically, we use p - (us — bA;) as a proxy for E(p - max{r;A;,0}) and focus
on equilibrium fund sizes for which p; — bA; remains positive. We investigate the case with
negative expected returns (i.e., with p; — bA; < 0) later in Section 6.3.

In Appendix Section C, we retain the asymmetric payoff E(p - max{r;A;,0}) of the per-
formance fee and show that the stepping-stone effect persists. However, all results must be
obtained numerically due to this asymmetry.

10



3.4 Investor Participation Constraints

Institutional Investors:

(1 =p)(e — bA;) —m =0 (9)
Retail Investors:
(1 —p)(e —bA) —m+5>0 (10)
At Z Afun

The parameter § > 0 represents a wedge between retail and institutional investors’ re-
quired returns. This wedge can arise from several mechanisms:

e Access constraints: Retail investors face greater barriers to accessing VC invest-
ments, whether from regulatory restrictions (accredited investor requirements), infor-
mational frictions, or limited distribution channels. This restricted access can create a
premium that retail investors are willing to pay for available opportunities.

e Portfolio considerations: VC investments may provide particularly valuable diver-
sification benefits for retail investors with limited exposure to private markets, relative
to institutional investors with broad alternative investment access.

e Behavioral and informational factors: Differences in sophistication, belief for-
mation, or non-pecuniary utility from participating in venture capital may lead retail
investors to accept different expected returns.

The parameter § captures the net effect of these factors in reduced form. It can be inter-

preted either as reflecting inherent differences between investor types or as a characteristic
that can be influenced by policy choices regarding disclosure, education, and access restric-
tions. In our welfare analysis in Section 6.3, we treat d as representing behavioral biases or
distortions that do not directly enter retail investors’ utility. This provides a conservative
framework for evaluating optimal policy. To the extent that J captures genuine diversifica-
tion benefits or other real utility gains to retail investors, these additional benefits would
strengthen the case for retail access.
The minimum fund size A7 . > 0 represents the threshold below which investor type j will
not participate, reflecting concerns about operational efficiency and portfolio diversification
at the fund level. We assume A%, < Al capturing institutional investors’ preference for
larger, more established funds.

3.5 GP Profit
The GP’s expected profit from a fund raised at time ¢ is:

ElML|pm] =m- A +p- (e —bA) - Ay — ¢j - Ay, (11)

where j € {I, R} indicates the investor type.

11



4 GP’s Decision Problem

4.1 Decision att =1

At t = 1, after observing the first fund’s return r; and updating beliefs to 1, the GP chooses
whether to raise a second fund and from which investor type. The GP’s value function is:

Vi) = max{ B[] - 1. BT ] - 1,5 0. 0} (12)

MlZMLR

where E[I1!|p,] and E[I1£|u,] are the expected profits from raising the second fund from
institutional and retail investors, respectively. The indicator functions reflect that the GP
can only raise from a particular investor type if the perceived skill meets the minimum
threshold for that investor type, which now includes the constraint that A7 > A, ;..

4.2 Decision at t =0

At t = 0, the GP makes decisions based on 1o and anticipates how these decisions will affect
learning and future options. The GP’s value function is:

Vo(po) = max{E[IT{| o] - 1,;02%7;'" + BE[Vi ()| o, 1], (13)
By pto] - Ly i + BE[Vi(111) ko, B], 0} (14)

This formulation explicitly accounts for the option value of learning about skill through
first-period performance.

5 Optimal Fund Size and Investor Choice

5.1 Optimal Fund Size

Proposition 1. Given that the maximum fund size A{’max determined by investor participa-
tion constraints exceeds the minimum viable fund size Apn, the profit-mazimizing fund size
for a GP with perceived skill p; raising from investor type j € {I, R} is:

% . m + by — €4 j,max

m—39

where AP™ = ”ﬁbﬁ and AP = W% are the mazimum fund sizes allowed by
investor participation constraints.
If AT™* < Apin, then the GP cannot raise capital from investor type j at time t.

If AP < A < AP then the GP sets Al* = Ay

Proof. The GP’s expected profit is:

E[Hﬂut]:mAt—{—p(ut—bAt)At—c7At (16)

12



Taking the derivative with respect to A;:

OE[TT]
0A,
Solving for the unconstrained optimal fund size:
j,unc m + bl — €4
D 18

However, the fund size is constrained by investor participation. For institutional in-
vestors, the constraint is:

(1= )t — bA) —m = 0 (19)
m
A, < ’ut_—blTP (21)

S0 Al{,maw _ Nt_b% ]

For retail investors, the constraint is:

(1—=p)(pe —bA) —m+6>0 (22)
m—20
py — DAy > 1—p (23)
He — m=0
A< ———t (24)

m—34

R Ht—7=
So Afbmer — My

Additionally, we have the minimum fund size constraint A, > AJ . For the fund to be
viable, we need A" > Al .
If A7 < Al .. then the GP cannot raise capital from investor type j.

If A7™ > A7 we need to consider the unconstrained optimum A7"":

. min’ . : .
1. If A" > A’ . then the optimal fund size is A7 = min{A7“"° A"
t p ¢ A

2. If AP < Al < AP™ then the GP sets A = A7 since profit is increasing in
fund size when A, < A}"" O

min min’

5.2 Investor Participation Thresholds

Proposition 2. For a GP to be able to raise capital from institutional investors, the perceived
skill level must satisfy:

l—=p

For a GP to be able to raise capital from retail investors, the perceived skill level must satisfy:

(25)

-0
He > /Jﬁm = bAﬁm + %7 (26)
where pl > puR. since § >0 and AL, > AR

min min*

13



Proof. For institutional investors, we need A;"™* > Al = to satisfy both the participation

constraint and the minimum fund size requirement. This condition implies:

Al (27)
L—p
Similarly, for retail investors:
m—0
He — 5=,
2 AL, (29)
-0
L=p
Since 6 > 0 and A . > AR we have pul . > plt. . O

5.3 GP’s Investor Type Preference

We now derive the threshold pf that determines when a GP switches from preferring retail
to institutional investors. The correct derivation requires solving a quadratic equation and
checking which constraints are actually binding.

5.3.1 Determining When Constraints Bind
To determine the appropriate case structure, we first identify when constraints start binding;:
For institutional investors, the return constraint binds when:
m(1+2p)+cr(p—1)
p(l —p)
For retail investors, the return constraint binds when:

m(l+p)+crlp—1)—2p5 _ g

Ag,unc > AtI,max =y < = M?yz}ld (31)

AR,unc > AR,max = < = 32
t ” a p(1—p) e %
5.3.2 Case 1: Neither Constraint Binds
When i > pfip® > p'a?, we have:
m(1+2p)+cr(p—1)
M = 33
' p(1—p) (33)
1 — 1) —2pd
e > m(1+4p) +cr(p—1) —2p (34)
p(1—p)
In this case, comparing profits:
+ ppe — c1)?
B (] = 35
11 ] - (3)
+ ppe — cr)?
BIR || = ™ 36
i v (36)

14



Since ¢; < cg, we have E[IT}|x;] > E[I1f|11;]. Therefore, when neither return constraint
binds and both A" > A’ . institutional investors are always preferred.

min’

5.3.3 Case 2: Only Institutional Constraint Binds

When /g < py < py7?, only the institutional investor return constraint binds. The GP
compares:

pt — 1 p — 7
BT | ] = (m + i — pb% — CI) % (37)
+ ppr — cr)?
) =
[T1* ] o (38)

Setting E[II!|y;] = E[I1F|x] and simplifying gives the quadratic equation:

m dpm m
p2,ut2+(2mp—2pCR—4p<1 ’ —CI))#t—’— (m2_2mcR+c%+1pr (——61)) =0

I—p
(39)

Let a = p?, beoef = 2mp — 2pcp — 4p <1%p — (51), and Ceoer = m? — 2mcp + c%{ +

4dpm L
1-p \1-p -

The solutions are:

—beoe £ 1/ b

coef

2a

— 4accoef

py = (40)

The economically relevant solution is typically the smaller positive root that satisfies the
constraint conditions.

5.3.4 Case 3: Both Constraints Bind

When gy < min{py7?, iy’#*}, both constraints bind. The GP compares:

m pe — 7=
B | = (fp - CI) — (41)
m—a4
m—20 Mt — 7=,
R T (42)

Setting these equal and solving for p;:

15



5.3.5 Algorithm for Finding s
The correct pf is determined by

1. Calculate pf’p® and iy’

2. For Case 2 (only institutional constraint binds): Solve the quadratic equation and
verify that at the solution, A7"“" > Al and A/P"" < AfPme

3. For Case 3 (both constraints bind): Use the linear solution and verify that both A" >
A{,maz and Af,unc > Aﬁ,max

4. Select the valid solution based on which constraints are actually binding

5.4 The Complete Threshold Solution

The effective institutional threshold is u$ = max{u!, , pu*}. When p* > pl . the GP’s
decision rule is:

LoIf oy < pll,, =bAE, + ’{‘T}f: Cannot raise capital (no funding)

+ 1%, Must raise from retail investors (retail only)

3. If pl . < ps < ui: Prefers to raise from retail investors (retail by choice)

4. If py > p: Prefers to raise from institutional investors (institutional by choice)

where pf is determined using the algorithm above, ensuring that the constraints are correctly

verified at the solution.
I

When the institutional minimum fund size A.,, is relatively large, the corresponding
threshold level of perceived skill required for institutional participation, pl, , is also high.
Hence, the effective institutional threshold becomes p$T = pf . rather than ;. This captures
the empirical observation that institutional investors typically require substantially larger

fund sizes. The GP’s decision rule therefore simplifies to:

L. If gy < pf,: Cannot raise capital (no funding)
2. If plt, <y < pl,.: Must raise from retail investors (retail only)

3. If uy > pl . . Prefers to raise from institutional investors (institutional by choice)

This market segmentation creates the foundation for the stepping stone mechanism an-
alyzed in the next section.

We focus on the case pSt = pl . to capture an empirically realistic setting to analyze the
stepping-stone effect (SS). Under this condition, the GP optimally chooses to raise capital
from institutional investors when 1, ; > pl .
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6 Option Value of Learning and Stepping Stone Mech-
anism

6.1 Distribution of Initial Perceived Skill

We recover the subscript ¢ in this section to discuss the distribution of perceived skill of all
GPs. Let’s assume that the initial perceived skill 1 ; for the entire population of potential
GPs follows a normal distribution:

pioi ~ N(f1, 072) (44)

where ji represents the average perceived skill level across all potential GPs and ai captures
the heterogeneity in initial skill perceptions.
Given this distribution, the density function f(uo;) is:

fpog) = : 5 eXP (—M> (45)

2
2o, 20,

The proportion of potential GPs who fall into each market segment is:

fyin = 1
P(No funding) = P(uo, < ) — o (221 w
i Hinin — 1 Hiin —
Pt = Pt < <=0 (H28) o (a8) (i
Ou O
Hain, — J
P(Institutional) = P(ug; > pl, ) =1—® (%) (48)
m

where ®(-) is the standard normal cumulative distribution function.

6.2 Option Value of Retail Access

Option value of access to retail investors:

I

Hoin
OV (p10.:) = /R { B[ |10 + BEVA (1,6) 0] } f (o,6) o (49)
Hopin
Expected value in period 1:
EWa(m o) = [ Bl sl (50)
.
[ Bl ol 61)
Homin,

where the first term represents the profits from graduating to institutional capital (SS effect),
and the second term represents the direct profits of access to retail capital in period 1.
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6.3 Value Added to the Economy from Access to Retail Investors

We define the value added of the GP to the real economy (economic value added) as the value
created from the investment minus administrative costs, given the GP’s choice of investor

type j:
VA% = (ﬂtﬂ' — bAt)At - C]'At. (52)

The economic value added under the GP’s optimal choice of investor type j to maximize her
profits given the perceived skill p;; in period ¢ is denoted by V A(p,;). Total value added
of the GP conditional on its perceived skill 1, in period 0 is:

TV A(po:) = V Ao(pro.:) + BEIV Ar ()| pto.4], (53)

where the expected future value added in period 1 is:

I
Homin

B[V Ay (p1,4)| po,4] :/I VAl(Ml,z')f(Ml,z‘|Mo,i)dul,i+/R VA (p1) (il po)dper i (54)
iu‘min iu‘mzn

For GPs raising capital from retail investors in period 0 (i.e., po; € [u2,,, 1l .]), the first
term captures the value added from the stepping stone (SS) effect:

o0

V Ass(poi) = ) VA (pa) f (il pros) dpen - (55)

Homin

6.3.1 Value Added Under Optimal Fund Size

The general equilibrium characterization of fund size and economic value added depends on
the magnitudes of return wedge 0 and perceived managerial skill ji; ;. Our analysis identifies
three distinct regimes that emerge endogenously from the GP’s optimization problem. While
the complete theoretical framework encompasses all three regimes, we focus our analysis on
the case where 0 > m, a regime in which return wedge exceeds the management fee threshold,
enabling GPs to raise capital despite negative expected returns. This parameter configura-
tion generates a particularly sharp economic tradeoff: expanding access to retail capital
through higher return wedge facilitates talent discovery and potentially valuable stepping-
stone effects, yet simultaneously enables value destruction through negative expected return
investments. By examining this extreme case, we illuminate the fundamental tension between
the ex-ante benefits of broadening market access for talent discovery and the ex-post costs of
capital misallocation when investor protection mechanisms are weakened. For completeness,
we include the solutions under all three regimes in Appendix Sections B.1 & B.2.

Regime: Negative Expected Returns (6 > m)

When § > m, retail investors may participate even with negative expected returns and
the performance fee becomes zero (i.e., p = 0). The participation constraint becomes:

(110 — bA) —m + 6 > 0. (56)

E(re41)
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As shown, a higher § allows a larger fund size A; and a more negative expected return,
through this retail participation constraint.
The maximum fund size is:
fi+ 0 —m
b
Substituting Eq. (A.10) into Eq. (A.1) gives the value added as:

Aftmes — > 0. (57)

46—
VAR™ (1 8) = (m—6—cp) x ’HTm < 0. (58)
M ———

Per-$ destruction (< 0) Rome
Fund size A;""Y

This is always negative since returns are negative (,; — bA™" =m — ¢ < 0) and cp > 0.

6.4 Aggregate Economic Impact with Heterogeneous GPs and
Optimal Retail Bias

The total economic impact of retail access across the entire population of potential GPs is:
lu‘fni’n,
TEI = TVA(MO,i)f(MO,i)dMO,i-

R
Pmin

Complete Decomposition of the Objective Function: The total economic impact can
be decomposed as:

Homin

TEI) = . (6)VAO(MO,iv(;)f(,uQi)d,uO,i (59)

Fomin
A\ g

TV
Term 1: Direct value in period 0

I
Fomin, ©

+ 4 / VA (p13) f (i o ) dpen i f (pro.i) dpo s (60)

J/

~
Term 2: Value from stepping stone effect

+ /
i (9)

In this section, we optimize over the retail investor bias parameter ¢ to maximize welfare.

'u"fnin
o VA (p14,0) f(pailpo,i)dpn i f (po,i)dpto,s - (61)

J/

min

TV
Term 3: Direct value in period 1

6.4.1 Optimal Retail Access for Welfare Maximization

Problem Setup: A welfare-maximizing social planner chooses the optimal return wedge
0* to maximize total economic impact. We maintain consistency with the earlier model
assumptions.

Interpretation of the Welfare Function: Our welfare maximization framework im-
plicitly assumes that o represents a wedge between retail and institutional investors’ required
returns that does not directly enter retail investors’ true utility. This interpretation is most
appropriate when o captures:
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e Behavioral biases: Optimism bias, overconfidence, or irrational exuberance about
VC returns

e Perception distortions: Scarcity-induced willingness to overpay due to restricted
access

e Information frictions: Retail investors’ inability to properly assess expected returns

In these cases, the TEI(J) function correctly measures social welfare because retail in-
vestors’ willingness to accept lower returns reflects mistakes or distortions rather than genuine
utility gains. The optimal 0* then balances the stepping stone benefits against the costs of
enabling these distortions.

Alternative Interpretation: If § instead captures direct benefits to retail investors—such
as portfolio diversification gains, liquidity services, or consumption utility from VC partici-
pation—then these benefits should be explicitly added to the welfare function. In that case,
the social welfare function would be:

TEI™(§) = TEI(S) + Direct utility gains to retail investors from & (62)

~
Not captured in current framework

Our baseline analysis focuses on the case where  represents distortions rather than direct
benefits, which provides a conservative lower bound on the optimal bias. To the extent that

retail investors do derive genuine utility from VC access, our results understate the optimal
level of 9.

Model Assumptions:
1. Normal skill distribution: ji; ~ N(fi,07.) as defined in Section 6.1

0'(2) (r1 +bA0)+0'€2/1,07i 0'80'62

2 _ . .
o and o] = o2ror A defined in Section 3.2

2. Bayesian updating: p;; =

The graduation probability for a GP with initial skill z; is:

; fog — Juh
Pyrad(100:) = P(ft1i > il thoi) = @ <U—1mm> 7 (63)

where ®(+) is the standard normal cumulative distribution function. The expected stepping
stone value for a graduating GP with initial skill p; is:

VAss(po) = VA{WM)MCZMJ, (64)
i gr*ad(ﬂ(]}i)

where f(p1:]mo) is the normal density with mean o, and variance o?.

Let:

o uf. (6) = max{m — § +bAZ. 0} when § >m

min’
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The total economic impact decomposes as:

When 0 > m, all GPs operate with negative expected returns:

u’{n,’in
TEI(S) = VA" (10,4, 6) f (pt0.4)dpso.

R
Fmin (6)
Vv

Period 0: Negative returns (always < 0)

J/

u’vl’n,in _
+ Pyraalpoi)V Ass(100.4) f (to.i)dito;
N ﬂﬁm (%) .,
Stepping:trone effect
'uvln'in
+ . [1— Pgrad(ﬂ&i)]VA?meg(Nl,ia ) f(1o,:)dpo s
l’LnL'Ln((s)

Period 1: Negative returns (always < 0)

6.4.2 Optimal Retail Bias for Welfare Maximization

First-Order Conditions for § > m:

The total economic impact is:

TEI(6) = (m =0 —cg) [No(0) + BN:1(9)] +  BMs(9)
~ ——

N J L S
-

Per-$ destruction Aggregate fund sizes Stepping stone value

where:

M{nin _l_ 6 —m
M) = [ B g
“w

R(©) b
[Ty
min /’L + 5 —m
N0) = [ (1= Pt |2 o ] S
Mmin

The first-order condition is:

dT'ET
do

B Q Ny N\ dMs
= —[No+ BNy + (m -6 CR){%‘F»Bﬁ +5w—0

This yields the optimal bias for § > m:

45 — (No + BMNy)
8" =m —cp+ —P— AN
» T

For ¢"¢9* > m (Negative Returns):

negx __ %_(NO_FﬁNl)
0 = m — Cr + dNo ﬂle
dé + déd

~
Welfare Adjustment

Break-Even Bias
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The welfare adjustment term can be decomposed as:

Stepping Stone Effect

,—d/]F Value Destruction Costs
—N—
_ T;S - (No+BM)
Welfare Adjustment = N, N N, (74)
dé do

Marginal Participation
Economic Interpretation of Three Effects:

1. Effect 1 - Baseline Bias:

e For 9 > m: Break-even bias m — cg represents the threshold where value destruc-
tion begins

2. Effect 2 - Discovery Premium:

dMs

e Stepping stone effect: 5=

both regimes)

captures marginal talent discovery value (present in

e This effect pushes optimal bias upward when talent discovery is substantial
3. Effect 3 - Cost/Destruction Discount:

e For 0 > m: Value destruction costs Ny + SN; represent direct economic losses
from negative return investments

e This effect pushes optimal bias downward to minimize value destruction

The optimal policy may involve allowing § > m (negative expected returns and value de-
struction) when stepping stone benefits are sufficiently large. This represents a fundamental
insight: short-term value destruction can be socially optimal if it enables sufficient talent
discovery that benefits the broader economy.

7 Implications for Market Design and Policy

Our analysis of the value added from the stepping stone effect yields several implications for
market design and policy:

7.1 Information Externalities

The stepping stone mechanism creates positive externalities by generating information about
GP skill that benefits the broader capital market but is not fully captured by retail investors.
The value of this information production is:
Infovaue = 3 VA () = TG f G0}y £ (p0) dpg (75)
Himin Himin
This represents the difference between the total value added to the economy and the
private profits captured by the GPs. Policy interventions that acknowledge and compensate
for these information externalities can enhance welfare.
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7.2 Optimal Market Segmentation

Our model suggests that some degree of market segmentation between retail and institu-
tional investors is economically beneficial. The optimal gap between retail and institutional
thresholds balances:

1. Allowing sufficient entry through retail capital for talent discovery; 2. Maintaining
meaningful graduation incentives for skill demonstration; 3. Preserving efficiency advantages
of institutional capital for proven GPs.

Complete elimination of these differences might reduce overall market efficiency by re-
moving the graduated entry path for emerging managers.

8 Data and Measurement

This section describes the data sources, sample construction, and key variable definitions
used to test our model’s predictions and quantify the economic impact of retail investor
access to venture capital.

8.1 Data Sources

Our empirical analysis combines three primary data sources to construct a comprehensive
dataset of venture capital funds, their investors, and portfolio investments.

8.1.1 SEC Form ADYV Filings

To identify investor type composition, we utilize SEC Form ADV filings required under the
Dodd-Frank Act. Since 2012, all investment advisers managing private funds with assets
exceeding $150 million must file Form ADV, which includes detailed information about fund
structure and investor eligibility requirements.?

Critically, Form ADV requires funds to disclose which Investment Company Act exclu-
sions they rely upon. These exclusions provide a clear legal framework for distinguishing
between funds targeting retail (individual) versus institutional investors. The former uses
section 3(c)(1) exclusion, and the latter uses section 3(c)(7). We use these regulatory classifi-
cations as our primary measure of investor type, as they reflect legally binding restrictions on
investor cligibility and fund structure that are central to our theoretical framework. More
details of Investment Company Act exclusions and this classification are provided in Ap-
pendix Section A.

8.1.2 Data of Venture Capital Funds in PitchBook

We obtain fund-level data from PitchBook, which provides detailed information on venture
capital funds, including fund names, vintage years, total commitments (Assets Under Man-
agement), and geographic locations. Fund sequence number is calculated based on vintage

2The reporting requirement began in 2012 for all funds active at that time, providing a comprehensive
snapshot of the industry from that point forward.
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years of funds in the same GP company. The database covers a large universe of venture
capital funds globally, with particularly comprehensive coverage of U.S. funds.

8.1.3 Deal-Level Investment Data

We obtain deal-level investment information from PitchBook, including deal dates, deal sizes,
pre-money and post-money valuations, and exit outcomes. This granular data allows us to
construct bottom-up measures of fund performance based on actual investment cash flows,
complementing the fund-level return data. We also utilize cash flow data from Preqin for
robustness checks.

8.2 Sample Construction

We match SEC Form ADV filings to PitchBook funds using fund names and adviser (GP)
identities, achieving a match rate of approximately 8.4% (2,212 funds) of funds with ADV
filings through an exact matching of keywords and websites.

Our primary sample consists of venture capital funds with identifiable investor eligibility
classifications from Form ADV matched to PitchBook fund characteristics and deal-level
investments. We apply the following filters to the data:

1. Fund Type: We focus on venture capital funds, excluding buyout, growth equity, and
other private equity strategies to maintain sample homogeneity.

2. Vintage Year Restrictions: For our main analyses, we include all 2,212 matched
funds. We conduct robustness checks using funds with vintage years from 2003 onward
(2,065 out of 2,212), ensuring that all funds in the sample had the opportunity to
be captured in Form ADV filings initiated in 2012, given typical fund lives of 10-12
years. We conduct robustness checks using funds with vintage years from 2012 onward
(1,705 funds), and funds with vintage years before 2015 to ensure sufficient time for
performance observation (919 funds). Results are similar.

8.3 Key Variable Definitions
8.3.1 Fund Sequence and GP Career Progression

Fund sequence represents the ordinal number of a fund raised by the same general partner
(GP) or fund management company. We track fund sequences from 1 (first-time fund)
through 94 to analyze career progression and the stepping stone mechanism. Fund sequence
is determined at the GP entity level, linking all funds raised by the same management team.

Importantly, we track whether GPs switch between retail 3(c)(1) and 3(c)(7) structures
across their fund sequence. A transition from 3(c)(1) in early funds to 3(c)(7) in later funds
provides direct evidence of the stepping stone mechanism — GPs demonstrating skill with
retail capital and graduating to institutional capital.
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8.3.2 Value Added Measurement

We construct the measure of economic value added (VA) to capture the value creation gross
of fees and costs:

Deal-Level Value Added (Pre-Fee):

Following the methodology of Braun et al. (2025), which adapts the value-added frame-
work of Berk and Van Binsbergen (2015) to the venture capital and private equity setting,
we compute the value added (net present value, NPV) at the deal level using investment
cash flows and exit outcomes. For each portfolio company investment, we calculate

CF,
VAdeal = Z ( ‘ 5 (76)
t

1 + rbenchmark)t

where C'F; represents cash inflows (exits, dividends) minus cash outflows (investments) at
time ¢. Following the Public Market Equivalent (PME) approach in Kaplan and Schoar
(2005), we use the return on the S&P 500 index as the benchmark return rpepchmaerk for
discounting. We then aggregate deal-level value added to the fund level to obtain a measure
of gross value creation before management fees and carried interest.

8.4 Summary Statistics

Table 1 presents summary statistics for our main sample. Panel A reports the distribution
of our sample across Investment Company Act exclusion types. Of the 2,212 funds raised by
810 GPs, 57.1% rely on Section 3(c)(1) (Retail Funds) while 31.6% use Section 3(c)(7) (In-
stitutional Funds), with the remaining 11.4% employing both exemptions. Panel B reveals
substantial economic differences between these structures, consistent with the fact that retail
and institutional capital sources impose different constraints. Section 3(c)(1) funds average
$89.3 million in size compared to $503.9 million for Section 3(c)(7) funds—a 5.6-fold differ-
ence. This size gap reflects the targeting of different LP bases. Institutional funds require
higher median minimum investments ($0.25 million versus $0.10 million) but attract mod-
estly larger investor bases (69.1 LPs versus 52.9 LPs), suggesting that qualified purchasers
commit larger individual checks despite the higher entry barriers.

Panel C demonstrates the evolution of fund characteristics across the GP lifecycle, provid-
ing evidence for our model’s learning and graduation mechanism. First-time funds average
$108.3 million and attract 47.2 investors with a median minimum investment of $0.10 mil-
lion. By the sixth fund and beyond, the mean fund size increases nearly fivefold to $548.2
million with 85.1 investors—growth consistent with reputation building and successful per-
formance signaling. This expansion trajectory aligns with our model’s prediction that GPs
with uncertain ex-ante skill initially access smaller pools of retail capital under the 3(c)(1)
structure, then graduate to larger institutional capital under 3(c)(7) as they establish track
records. The 810 first-time funds in our sample represent potential entrants to this step-
ping stone path, while the declining sample sizes across sequences (503 second funds, 601
funds in sequences 3-5, and 298 funds in sequence 6+) reflect both natural attrition and the
selection process through which only successful GPs raise follow-on funds. The increasing
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dispersion in fund sizes across sequences (standard deviations rising from $198.0 million for
Fund 1 to $1,173.5 million for Fund 64) further supports the model’s prediction of widening
performance divergence as learning resolves uncertainty about GP quality.

9 Numerical Results and Empirical Evidence

This section presents comprehensive numerical simulations of our theoretical model, gener-
ating figures that illustrate key mechanisms and validate our analytical predictions. Using
calibrated parameters consistent with venture capital industry characteristics, we demon-
strate the stepping stone mechanism, market segmentation patterns, and value creation
dynamics predicted by our theory.

9.1 Simulation Setup and Parameters

Our simulations use the following parameter values, calibrated to match venture capital
industry characteristics:

m = 0.02 (2% management fee) (77)
p=0.20 (20% carried interest) (78)
b=0.001 (diseconomy of scale parameter) (79)

AR =1 ($IM minimum fund size for retail investors) (80)
Al =10 ($10M minimum fund size for institutional investors) (81)

c; = 0.001 (0.1% institutional cost) (82)

cr = 0.005 (0.5% retail cost) (83)
0 =0.015 (1.5% retail utility adjustment) (84)

os =0.03% (initial skill uncertainty) (85)

o? = 0.005% (performance noise) (86)
p=0.02 (2% mean abnormal return) (87)

on =0.02° (distribution of prior ) (88)
S =0.9 (discount factor) (89)

The simulation considers a population of 10,000 potential GPs with heterogeneous initial
skill perceptions drawn from pg; ~ N(0.02,0.02?). This distribution ensures meaningful
representation across all market segments while maintaining realistic skill variation observed
in venture capital markets.

9.2 Market Segmentation and Talent Discovery
9.2.1 Theoretical Distribution of GPs

Figure 2 illustrates our model’s key insight: retail capital access allows significantly more
GPs to participate in the market and reveal their potential. The figure shows the distribution
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of GPs across different skill levels and their access to capital markets under two scenarios:
with and without retail investor access.

Distribution of Perceived Skill (With Retail Option) Distribution of Perceived Skill (Without Retail Option)
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Figure 2: Talent Discovery from Retail Access (Theory). This figure shows the distribution
of perceived (true) skill in period 0 and period 1 with retail option and without retail option
in the upper(lower) panels.

As shown in the upper-left panel of Figure 2, general partners (GPs) with perceived skill
1 to the right of the green dashed line can raise capital from retail investors, while those
to the right of the purple dashed line can raise capital from institutional investors. The
red shaded region indicates GPs who actively remain in the market in the second period.
Comparing the upper-left panel with the upper-right panel, which excludes the retail option,
reveals that the total number of GPs able to raise institutional capital (i.e., to the right of
the purple dashed line) is significantly larger when the option to raise capital from retail
investors in the first period is available. Moreover, as shown in the two bottom panels, the
number of GPs with high true skill 0 is also substantially greater when the retail capital
option is present.

This simulation under the current parameters show that:

e Without retail access: Only 23% of potential GPs can raise capital in the first period.
e With retail access: 74% of potential GPs can participate in the first period.

e This expanded participation creates substantial opportunities for talent discovery (i.e.,
a larger number of GPs with high true skill 9).

Next, we plot the distribution of GPs benefiting from the stepping-stone effect.
As shown in both panels of Figure 3, the option to raise capital from retail investors
brings a substantial amount of GPs into the market in period 0 (as captured by the blue
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Figure 3: Retail Access as a Stepping-Stone (Theory). This figure shows the distribution of
GPs starting with retail capital in period 0 (blue shaded region) and switch to institutional
capital in period 1 (green shaded region) for true skill in the left panel and perceived skill
in the right panel. The gray shaded region is for all GPs in period 0.

shaded region), many of whom are eventually revealed to be skilled in period 1 (as captured
by the green shaded region).

9.2.2 GP Distribution across Periods and Investor Types

Figure 4 shows the theoretical prediction for fund distribution across periods and investor
types. As shown in the left panel, the majority of GPs start with retail capital in period 0. In
period 1, the number of GPs with retail capital decreases substantially and a large fraction
graduating to institutional capital. Without the retail option (as shown in the right panel),
only a small fraction of the total population of GPs can start with institutional capital in
period 0, and an even smaller fraction remains in the game in period 1. This sharp contrast
confirms the importance of retail option in price discovery.

This patter is consistent with the actual distribution of funds by fund sequence of GP and
investor type in the data as show in Figure 1. The data shows that substantial numbers of first
and second sequence funds raising capital from retail investors, with this pattern gradually
shifting toward institutional capital as GPs establish track records. This distribution exactly
matches our model’s prediction that GPs with moderate perceived skill levels (u2, < pg <
pl ) initially access retail capital and potentially graduate to institutional capital based on
performance.

9.3 Value Creation and the Stepping Stone Mechanism

Next, we investigate the distribution of value creation across fund sequence and investor
type and the effect of the stepping stone mechanism on the society’s total value added.
9.3.1 Value Added Patterns

Figure 5 demonstrates our model’s prediction for value creation patterns across periods and
investor types. The figure shows how value added evolves as the market sorts GPs efficiently
through the stepping stone mechanism.
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Figure 4: Number of Funds by Capital Source and Period (Theory). The figure shows the
model’s prediction for how fund distribution evolves from Period 0 (initial funds) to Period
1 (follow-on funds). In Period 0, many GPs start with retail capital due to skill uncertainty.
In Period 1, successful GPs graduate to institutional capital while others remain with retail
investors or exit the market.

As shown in Figure 5, while the total value creation of funds with retail capital remains
small, the total value creation of funds with institutional capital increases substantially in
Period 1 as skilled GPs graduate from retail to institutional capital, accessing larger fund
sizes and lower costs.

This prediction is confirmed by the data pattern in Figure 6. The data shows that value
added by institutional funds increases dramatically with fund sequence, reflecting both the
graduation of skilled GPs to institutional capital and the optimal scaling that occurs when
skilled managers access more efficient capital sources. This validates our model’s central
mechanism linking skill discovery, graduation, and value creation. In contrast, the total
value added of funds with retail capital remains small as the fund sequence increases.

9.3.2 Value Added from Switching

In this section, we focus our model prediction on the value added of funds switching from
retail capital to institutional capital. The left Panel of Figure 7 illustrates the economic
importance of the stepping stone mechanism by showing the distribution of value added
across different GP switching type across their life cycles.

As shown in the left Panel of Figure 7, a significant fraction of total value added comes
from the stepping stone effect — GPs who switch from raising retail capital to institutional
investors. This highlights the economic importance of maintaining retail access as a pathway
for talent discovery and development.

The value added by switch types in the data (as shown in the right Panel of Figure 7)
confirms this prediction. The data shows a dramatic increase in value added when GPs
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Figure 5: Value Added by Capital Source and Period (Theory).
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Figure 6: Value Added by Fund Sequence and Investor Type (Data). Value added of in-
stitutional funds increases substantially with fund sequence, while individual investor funds
show more modest growth, consistent with our model’s graduation and optimal scaling pre-
dictions.
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Figure 7: Value Added by Switching Type. Left panel shows theoretical prediction; right
panel shows data. Both show a large increase in value creation when GPs switch from retail
to institutional capital, validating the stepping stone mechanism.

transition from raising capital from retail investors to institutional investors. This provides
strong support for our model’s prediction that skilled GPs benefit substantially from grad-
uating to institutional capital through access to larger fund sizes and lower administrative
costs.

9.3.3 Economic Value of Stepping Stone Effect and GP Migration Patterns

Our model’s central prediction is that retail capital serves as a stepping stone, allowing
GPs to demonstrate skill and graduate to institutional capital and create substantial value.
Figure 8 shows total value added by investor type and separate the value added of GPs
starting with retail capital and those starting with institutional capital. The data confirms
that institutional funds create the majority of total value in the venture capital industry,
consistent with our model’s prediction that skilled GPs with p; > uf . optimally choose
institutional capital due to lower administrative costs and better terms. Furthermore, about
34% of the total value added of institutional funds comes from GPs starting from retail
capital. This result confirms the economic importance of retail capital serving as a stepping
stone, allowing GPs to demonstrate skill and graduate to institutional capital and create
substantial value.

Figure 9 provides more direct evidence for this mechanism. Among institutional funds
in later sequences (funds 6-9+), a substantial and increasing fraction began their careers by
raising capital from individual investors. This directly validates our model’s prediction that
skilled GPs initially perceived as having moderate skill levels can demonstrate their abilities
through retail-funded investments and subsequently graduate to institutional capital.

More importantly, Figure 10 shows that the percentage of institutional funds’ total AUM
and value added from GPs starting with retail capital increases substantially over fund

31



Total PME Value Added by Investor Type and Starting Capital Source
(Using PME-Based Methodology, Dec 2024 $)
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Figure 8: Total Value Added by Investor Type (Data). Value added is measured by the

total valued of LPs in dollars using the PME based methodology and S&P 500 index as the

benchmark.
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Figure 9:
tion of institutional funds that started with retail capital increases substantially over fund
sequence, providing strong evidence for the stepping stone mechanism predicted by our

model.
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sequence. By fund sequences 7-9+, about 29% to 67% of the assets under management and
value added by institutional funds comes from GPs who initially started by raising capital
from individual investors, which is substantially larger than the 18% in fund sequence two.
This finding demonstrates that the stepping stone mechanism is not merely a theoretical
possibility but represents a major channel for value creation in the venture capital industry.

Market Share Analysis: Discounted AUM (Billions) vs PME Value Added (Millions)
(AUM discounted to December 2024, PME already in Dec 2024 $)

Percentage Distribution of Total AUM by Sequence Percentage Distribution of Total PME Value Added by Sequence
(by Starting Capital Source - Discounted to Dec 2024) (by Starting Capital Source - Dec 2024 $)
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Figure 10: Distribution of Institutional Funds’ Value by Starting Capital Source (Data). The
percentage of institutional funds’ total AUM and value added from GPs starting with retail
capital increases substantially over fund sequence, demonstrating the substantial economic
impact of the stepping stone mechanism.

The magnitude of this effect suggests that policies restricting retail access to venture
capital could have significant negative consequences for long-term capital allocation efficiency
and innovation financing, validating our model’s welfare analysis.

10 Conclusion

This paper develops a theoretical framework for understanding the role of retail investors in
venture capital markets. By extending the Berk and Green learning model to incorporate
key institutional features of venture capital-—including minimum fund sizes, investor hetero-
geneity, and discrete fundraising—we demonstrate that retail capital can serve as a valuable
stepping stone for emerging managers.

Our main contributions are threefold. First, we show that retail investor access creates
significant economic value through a learning option mechanism that enables talent discovery
and improved capital allocation. Second, we provide a rigorous analytical framework for
understanding when and why market segmentation between retail and institutional investors
enhances welfare. Third, we derive testable empirical predictions that can guide future
research and policy evaluation.
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The corrected solution for the preference threshold p* ensures that our theoretical pre-
dictions are mathematically sound and empirically testable. By properly accounting for
constraint binding conditions and using the appropriate case structure, our model provides
reliable guidance for both researchers and policymakers interested in expanding access to
venture capital.

Our findings suggest that policies aimed at broadening retail access to venture capital
can generate substantial economic benefits, provided they are designed to preserve the bene-
ficial aspects of market segmentation while protecting investor interests. The stepping stone
mechanism we identify represents a previously unrecognized channel through which financial
market democratization can enhance innovation financing and economic growth.

Future empirical work should focus on testing our model’s predictions using compre-
hensive venture capital datasets that track GP career progression, fund performance, and
investor composition over time. Such research will be crucial for validating our theoretical
framework and informing evidence-based policy decisions in this rapidly evolving area of
financial regulation.
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Tables and Figures

Table 1: Summary Statistics

This table reports summary statistics for the VC funds in our sample. Panel A presents the full
sample of 2,212 funds, Panel B breaks down the statistics by LP type, and Panel C by fund sequence.
Funds are classified into three categories based on their Form ADV exclusions: (i) Retail Funds
relying on Section 3(c)(1), (ii) Institutional Funds relying on Section 3(c)(7), and (iii) Mixed Funds
using both exclusions. Fund sequence denotes the Nth fund established by a GP based on vintage
year.

Panel A: Overall summary statistics

Characteristic Value

Total Funds 2212
Total GPs 810
Vintage Years 1973-2023
Mean Vintage Year 2015
Retail Funds (3cl) 1262
Institutional Funds (3¢7) 698
Mixed Funds 252
% Retail 57.1
% Institutional 31.6
% Mixed 11.4

Panel B: Summary statistics by LP type

Fund Size($M) Number Minimum Investment

LP Type N Mean  SD of LPs Median($M)
Retail (3cl) 1262 89.3 2184 52.9 0.10
Institutional (3c7) 698 503.9 933.2 69.1 0.25
Panel C: Summary statistics by fund sequence

1 810 108.3  198.0 47.2 0.10

2 503 171.6  355.4 52.6 0.10

3-5 601 319.5  625.7 58.3 0.13

6+ 298 548.2 1173.5 85.1 0.05
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Internet Appendix

A Investor Type Classification via Investment Com-
pany Act Exclusions

We classify funds based on their reported Investment Company Act exclusions in Form ADV,
which provide legally binding frameworks for investor eligibility and fund structure. U.S.
venture capital funds typically rely on one of two exclusions from registration as investment
companies:

Section 3(c)(7) Funds (Institutional-Oriented):

Funds organized under Section 3(c)(7) of the Investment Company Act (15 U.S.C. §
80a-3(c)(7)) are exempt from investment company registration if:

(i) owned exclusively by “qualified purchasers”, which requires substantially higher wealth
thresholds: $5+ million in investments for individuals or $25+ million for institutional
investors.

There is no limit on the number of investors, as long as all are “qualified purchasers”.
The qualified purchaser requirement aligns with our model’s characterization of institutional
capital.

Section 3(c)(1) Funds (Retail-Oriented):

Venture captial funds organized under Section 3(c)(1) of the Investment Company Act
(15 U.S.C. § 80a-3(c)(1)) are exempt from investment company registration if they satisfy
two conditions:

(i) no more than 250 beneficial owners

(il) no more than $12 million in aggregate capital contributions and uncalled capital com-
mitments

This type of VC funds may include accredited investors who do not meet the higher “quali-
fied purchaser” standard. Therefore, most of them target accredited individuals with lower
wealth levels, aligning with the characterization of retail capital in our model.

Therefore, we classify funds into three categories based on their Form ADV reported
exclusions:

e Retail Funds: Funds that rely exclusively on the Section 3(c)(1) exclusion.
e Institutional Funds: Funds that rely exclusively on the Section 3(c)(7) exclusion.

e Mixed: Funds that report using both exclusions. These represent a small fraction of
our sample and are excluded from our main analyses but included in robustness checks.



B Value Added Under All Retail Capital Regimes

B.1 Value Added to the Economy from Access to Retail Investors
(Complete)

We define the value added of the GP to the real economy (economic value added) as the value
created from the investment minus administrative costs, given the GP’s choice of investor

type j:
VA = (u — bA)A, — ¢; A, (A1)

The economic value added under the GP’s optimal choice of investor type j to maximize her
profits given the perceived skill y; in period t is denoted by V A;(p). Total value added of
the GP conditional on its perceived skill i in period 0 is:

TV A(po) = V Ao(po) + BEV A1 (p1) | o), (A.2)

where the expected future value added in period 1 is:

[e.9]

EIV Ay(u2) o] = / VAl + / "V A Sl (A3)

Fmin Fopin

For GPs raising capital from retail investors in period 0 (i.e., po € [pf,., pul . 1), the first
term captures the value added from the stepping stone (SS) effect:

o0

VAss(po) = [ VA () f(pulpo)dpa (A.4)

Homin,

B.1.1 Value Added Under Different Retail Capital Regimes

The GP’s optimal fund size and resulting value added depend on three distinct regimes based
on perceived skill p; and retail bias d:

Regime 1: Binding Retail Constraint (y, < pf'p?, § < m)

bind _ m(l+p)—cr(1—p)—2ps

When g1y < pi;'g as in Eq. (32), the GP raises maximum allowable

. . p(1-p)
retail capital:
_ m=¢
ARmaz _ T 1 (A.5)
b
Substituting Eq. (A.5) into Eq. (A.1) gives the value added as:
m—9
in m—9 maz m—0 He — T
VAR (g, 6) = (m - CR) AmeT — <m —c ) %- (A.6)
m—9

The sign of value added depends solely on whether T > CR; independent of ;.



Regime 2: Interior Solution (p; > ui’f}id, J <m)

When p; > uffgd, the retail constraint does not bind and the GP chooses optimal fund
size:

Afvint _ Pt 7 T CR A.
Substituting Eq. (A.7) into Eq. (A.1) gives the value added as:
Ryint (:ut —m— CR)2
VAt ’ (,U/t) = > 0. (AS)

4b

Note this is always positive when the GP chooses to operate and is independent of 9.
Regime 3: Negative Expected Returns (6 > m)

When § > m, retail investors may participate even with negative expected returns and
the performance fee becomes zero (i.e., p = 0). The participation constraint becomes:

(e — bA) —m + 6 > 0. (A.9)
The maximum fund size is:
ARomes — W > 0. (A.10)

Substituting Eq. (A.10) into Eq. (A.1) gives the value added as:

,ut+5—m

VAR (e, 0) = (m = 0 — ep) =

< 0. (A.11)

This is always negative since returns are negative (y; — bA;™ =m — § < 0) and ¢ > 0.

B.2 Aggregate Economic Impact with Heterogeneous GPs and
Optimal Retail Bias (Complete)

The total economic impact of retail access across the entire population of potential GPs is:

p"{nin
TET= | " TV A(uo) f (no)dpio.

R

Fmin

Complete Decomposition of the Objective Function: The total economic impact can



be decomposed as:

iu"{nin
TEI() = G V Ao(o,6) f (1o)dpto (A.12)

Homin
N >

Term 1: Direct value in period 0

Hinin o
w8 [ [ VA )i o) (413

R

[

~
Term 2: Value from stepping stone effect

lu{nin 'u’”rlnin
+8 [ V Ay (g, ) f o) o (o) (A.14)
pl () Jult. (8)

min
" J/
-

Term 3: Direct value in period 1

In this section, we optimize over the retail investor bias parameter ¢ to maximize welfare.

B.2.1 Optimal Retail Bias for Welfare Maximization

Problem Setup: A welfare-maximizing social planner chooses the optimal retail investor
bias 0* to maximize total economic impact. We maintain consistency with the earlier model
assumptions.

Model Assumptions:

1. Normal skill distribution: j ~ N(fi,07) as defined in Section 5.1

2 bA 2 2 2 . )
JO(”B—W and o} = 527 as defined in Section 2.2
oytoz oytoz

2. Bayesian updating: p; =

The graduation probability for a GP with initial skill gy is:

I [0 = [
Prpuin) = Pl = ) = (2022 ). (A1

where ®(-) is the standard normal cumulative distribution function. The expected stepping
stone value for a graduating GP with initial skill py is:

[e.o]

VAgs(io) = /1 VA{(M)%dm, (A.16)
Mmi'n, agra

where f(u1|uo) is the normal density with mean jg and variance o?.

The total economic impact must account for all three regimes. Let:

o plt.(6) = max {bAf’Lin + TT_;,O} when § < m

o uf. (0) = max{m — § + bAZ. 0} when § >m

min’

when 6 < m

in m(1 —cpr(1—p)—2pd
° ,ul])% d((S) _ (+P)p(1pr) p)—2p



The total economic impact decomposes as:
Case A: § < m (Positive Expected Returns)

When 6 < m, we have two sub-regimes:

#ll){l’nd(5) . 'u’{n’i'n .
mez/' V%WWW®MWWW/, VAG™ (o) f(mo)dpo (A7)
I H7in (9) i)
Period 0: Bh;iring constraint Period 0: In?errior solution
M'{rnn
t8 [ o Pyraa(po)V Ass (o) f (1o)dio (A.18)
Fmin 4
Stepping ;gone effect
/l’mzn
. ( )[1 — Pyraa(ko)) E[V AT (11, 8) 1o, no grad] f (s10)dpo, (A.19)
Honin 4

~
Period 1: Continuation

where the Period 1 continuation value is:

pbind(s) )
B[V AR (11, 8)| 0,0 grad] = varoma(, 5 Salm) g oy )
WE.,(5) 1 = Pyraa(fio)
Homin : f (1l o)
+ / Y ARt T Ulke) G A21
pbind(5) ! ( 1)1 - Pgrad(/l’()) ' ( )

Define the period 1 continuation components:

y"{nin Hl})??nd((s) ,ul — —m_5 f
21 — 1 | b
Mi] d<5) = / [1 - Pgrad(,uo)] / b L=p 1 _<Pl‘ 0) d/Llf(/Lo)d,Uo (A22)
il (6) HE,,(6) grad (o)
. Fimin Bhin ( —m—-c )2 f( | )
o) = [ = Patp)) [ BT TR )
1 “fzm(‘s) ! M%nd(fs) 4b 1— Pgrad(,U/O)

(A.23)

Case B: § > m (Negative Expected Returns Allowed)

When 0 > m, all GPs operate with negative expected returns:



:u‘{nin
TEI($) = / - VAE™ (1, 0) f (110)dpo (A.24)
Fmin ,

Period 0: Negative returns (always j 0)

Hoin _
+0 ( )Pgmd(#O)VASS(Mo)f(Mo)dMO (A.25)
Homin 4 P
Stepping:tr()ne effect
M'Ilnin
+ 5 [1- Pgrad(MO)]VA?’neg(ﬂla 0)f (o) dpo (A.26)

N ﬂﬁin (6)

Period 1: Negative returns (always j 0)

J/

B.2.2 Optimal Retail Bias for Welfare Maximization

First-Order Conditions for § < m:
Define the components:

Mg (5) = / PO i (A.27)

:"“gm(’;)

. /'L'{nin —m — C 2

wpe) = [ R g (A.25)

phind(8)

'uinz'n _
Ms(5) = / o P )V Ass )£ ) (A.29)
'“’min

The total economic impact can be written as:

TEI(}) = (T—_d — cR> [ME(8) + BMT™(8)] + M™ () + BM{™(8) + BMg(9).

—D
(A.30)
The first-order condition becomes:
dT'ET 1 ) . m—20 A Mbind d)Mbind
— A{bznd Mbmd . 0 1 A 31
a5 l—p[ 0"+ BMY™] + 1o, R o5 T (A.31)
dMg”t d]\ﬂ”t dMg
=0. A.32
T TP T w (A.32)

This yields the optimal bias for § < m:

BL—p) S + (1 —p) (B + 2 ) — (Mg + pMp)

d]\[gznd /BdM{;ind
dd dd

5int*

=m—(1—p)cg+

(A.33)



First-Order Conditions for 6 > m:

When 6 > m, the total economic impact is:

TEI(5) = (m — 5 — cx) [No(6) + BN1(8)] + BM () (A.34)
where:
Fain +d—m
No(0) :/ M)Tf(#o)duo (A.35)
“ar,m(‘s)
Hinin Hn1 + d—m
Ni(9) = [1 — Pyraa(pto)| £ T!ano grad | f(1o)dpo (A.36)
“ﬁ,m(‘s)
The first-order condition is:
dTET

5 =0 (A.37)

= P

o =~ Wt BN+ (m 0 cn) | T2 4+ 450 4 8T8

This yields the optimal bias for § > m:

BYs — (Ny + BNy)
e

" =m —cp+ (A.38)

B.2.3 Three-Effect Decomposition

The optimal bias in each regime can be decomposed into three effects:
For ¢"* < m (Interior/Binding Mix):

- 1) (25 52) — o g
=m — (]‘ - p)CR + dM(I))ind dM:lln'nd
—_———
Value-Neutral Bias dd ds
-~
Welfare Adjustment

5int*

(A.39)
The welfare adjustment term can be further decomposed as:
St::pping %Eone Effeft ~ fnterior Eﬂijcjency Gains —~  Binding Constraint Costs
dM AN dMint — —
Bl—p)—= +(1—p) [ —0—+B—2— ) — (M{™ + My
. do do do
Welfare Adjustment = ! i
o do do |

Marginal Participation

(A.40)
For ¢"¢9* > m (Negative Returns):
s — (Ny + BN
A “mfom?ﬁ (A.41)
— & T

Break-Even Bias

~
Welfare Adjustment



The welfare adjustment term can be decomposed as:

Stepping Stone Effect
e N Value Destruction Costs

dMsg —
' 5~ (No+ BN
Welfare Adjustment = N, N, (A.42)

- _I_ E—
dé dé
—_———
Marginal Participation

Economic Interpretation of Three Effects:
1. Effect 1 - Baseline Bias:
e For 6 < m: Value-neutral bias m — (1 — p)cg ensures zero direct value cre-
ation/destruction from binding constraint GPs
e For 0 > m: Break-even bias m — cg represents the threshold where value destruc-
tion begins

2. Effect 2 - Discovery/Efficiency Premium:

e Stepping stone effect: 6% captures marginal talent discovery value (present in
both regimes)

dM dMint
w5 TP~

e Interior efficiency (only for 6 < m): (1 — p) ( ) captures efficiency
gains from GPs with non-binding constraints

e These effects push optimal bias upward when talent discovery and efficiency gains
are substantial
3. Effect 3 - Cost/Destruction Discount:
e For § < m: Binding constraint costs MY + BMP" represent resource misallo-
cation from overinvestment by low-skill GPs

e For 0 > m: Value destruction costs Ng + SN, represent direct economic losses
from negative return investments

e These effects push optimal bias downward to minimize inefficiency and value
destruction

B.2.4 Optimal Policy Selection

The welfare-maximizing retail bias is:

ot if TEI(6™*) > TEI(m) and §™* < m

m —e¢ if TEI(6™*) < TEI(m) and stepping stone value is high

§nes if TET(5"9%) > max{TEI(6™"*), TEI(m)} and 6"9* > m
0 if all TET < 0 (shut down retail market)

(A.43)

Key Policy Insights:



1. Moderate Bias Regime (0* < m): Optimal when stepping stone benefits and inte-
rior efficiency gains outweigh binding constraint inefficiencies

2. Boundary Solution (6* = m — €): Optimal when maximizing participation while
avoiding value destruction is critical

3. High Bias Regime (6* > m): Only optimal when stepping stone benefits are ex-
traordinarily high, justifying temporary value destruction for talent discovery

4. Market Shutdown (6* = 0 or no retail): Optimal when administrative costs and
inefficiencies overwhelm all benefits

The optimal policy depends critically on:
e The distribution of GP talent f(u)

e The learning technology (variance reduction through experience)

The relative magnitude of stepping stone value vs. direct value creation

Administrative cost differentials between retail and institutional capital

The discount factor /3 for future value realization

C Model with Hurdle Rates

We consider a two-period model where GPs and investors share uncertainty about the GP’s
skill. GPs raise capital at times ¢ = 0 and ¢ = 1, invest, observe returns at times ¢t = 1 and
t = 2, and update beliefs about skill. They can raise capital from investor type j € {I, R}
with [ for institutional investors and R for retail investors.

C.1 Key Variables and Parameters
e 0;: GP ¢’s true skill, unknown to all parties including the GP

e /i Initial perceived skill based on observable characteristics

e 11: Updated perceived skill after observing first period return

Rl )

e o;: Variance of skill estimate at time ¢ € {0,1}
e Aj: Fund size chosen at t = 0 (first fund)

e A;: Fund size chosen at t = 1 (second fund)

e r: Return realized at t = 1 from first fund

e r5: Return realized at ¢t = 2 from second fund

e ¢;: Administrative cost per dollar for institutional capital



cg: Administrative cost per dollar for retail capital, with cg > ¢; > 0

e m: Management fee rate

p: Performance fee rate (carried interest)

b: Diseconomy of scale parameter, b > 0

0: Retail investors’ utility adjustment parameter

(. Discount factor for future payoffs

AL . Minimum viable fund size for institutional capital

min*

AL - Minimum viable fund size for retail capital, with Al .= > AR >0

C.2 Prior Beliefs and Learning
Initially, all parties (GPs and investors) share a common prior about a GP’s skill:
0; ~ N (1o, 07) (A.44)
After observing the return r; at time ¢ = 1, beliefs about the GP’s skill are updated:

od(r1 + bAg) + o2

— A .45
f 0(2) + o2 ( )
2 9
9 0502
- A .46
o1 0(2) + o2 ( )

where r; = 6; — bAy + ¢; is the fund’s realized return, and ¢; ~ N (0, 0?) is performance
noise.

C.3 Fund Performance

The realized returns are:

r="0; —bAy+ e (A.AT)
To = gz — bAl + € (A48)

From the perspective of time ¢, the return 1 ~ N(p; — bA;, 07 + 02).

C.4 Fee Structure with Hurdle Rate

Key Change: The GP now earns performance fees only on positive returns, reflecting
standard industry practice with a hurdle rate at zero.
The GP charges:

e Management fee: m - A,
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e Performance fee (carried interest): p - max{r;;; - A, 0}

The expected total fee from the perspective of time ¢ is:
Elfeesi1|pme] = m- Ay + p- Ay - Elmax{ry1, 0} ] (A.49)
where:

Elmax{rei1, 0} pe] = (e — 0A)P(20) + 0e110(2) (A.50)

with z, = 2224 5, = /o2 + 62, and ®(-) and ¢(-) are the standard normal CDF and

Ot+1

PDF, respectively.

C.5 Investor Participation Constraints

Institutional Investors:

(1—p) - E[max{ry1,0}|p] —m >0 (A.51)
A > Al (A52)
Retail Investors:
(1 —p) - Elmax{ry1, 0t pe] —m -+ >0 (A.53)
A, > AR (A.54)

C.6 GP Profit

The GP’s expected profit from a fund raised at time ¢ is:
Elllgq|m) =m-Ai+p- Ay - Elmax{ri1,0}| ] —¢j - A (A.55)
Substituting the truncated normal expectation:

Elllp|p] =m- Ay +p- Ap- [(e — 0A)P(20) + 01110(20)] — ¢ - Ay (A.56)

D GP’s Decision Problem

D.1 Decision at t =1

At t = 1, after observing the first fund’s return r; and updating beliefs to p1, the GP chooses
whether to raise a second fund and from which investor type. The GP’s value function is:

Vi(ur) = max{ B[] - 1, s BT |p] - Lys e, 0} (A57)

MZHTTR
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D.2 Decision at t =0

At t = 0, the GP makes decisions based on 1 and anticipates how these decisions will affect
learning and future options. The GP’s value function is:

Voljuo) = max{ BT ] - Lyysyipen + BEIVi (11, T, (A58)
B[ 0] - Ly e + BEV (1) |0, ], 0} (A.59)

E Optimal Fund Size and Investor Choice

E.1 Optimal Fund Size with Hurdle Rate
Proposition 3. The profit-mazimizing fund size for a GP with perceived skill p; raising

from investor type j € {I, R} solves:

OBy 1 |ps]
0A;

This yields the first-order condition:

0
=m—¢j +p . a_&[Af . E[max{rtﬂ, O}|[/,1H =0 (AGO)

m—c; +p(pe —bA)D(2)) + or10(2;) — bA;D(2]) + adjustment terms] =0 (A.61)

where the adjustment terms arise from the dependence of z; on Ay.
The optimal fund size A" must be solved numerically and is subject to:

Al" = min { A}, AP} (A.62)
where A" is the unconstrained optimum (solved numerically) and A is determined
by investor participation constraints.

Key Difference from Original Model: The optimal fund size no longer has a closed-
form solution. The hurdle rate introduces non-linearity through the truncated normal dis-
tribution, requiring numerical methods.

E.2 Investor Participation Thresholds

Proposition 4. For a GP to be able to raise capital, the perceived skill level must satisfy:
Institutional tnvestors:

Blwax{ren, 0lpu, Ay = AL > 1= (A.63)
Retail tnvestors:
-0
Blmaxtreps, 0}, A= A > T (A.64)

The minimum skill thresholds pl . and pZ. must be solved numerically from these con-
ditions.

Comparison with Original Model: The thresholds are now implicitly defined through
the truncated normal expectation rather than having explicit linear forms.
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E.3 GP’s Investor Type Preference

The threshold p; determining when a GP switches from preferring retail to institutional
investors solves:

B[ 1] = B[ |iy] (A.65)

This requires comparing:
mAp + pArl(p; — bADP(21) + 001¢(27)] — 1 A7 = (A.66)
mAgp + pAg[(ui — 0AR)P(2R) + 0r10(25)] — crAR (A.67)

where A7 and A}, are the optimal fund sizes for each investor type at skill level puy.

F Option Value of Learning and Stepping Stone Mech-
anism

F.1 Distribution of Initial Perceived Skill
As in the original model:
po ~ N (i1, o7,) (A.68)

The proportion of potential GPs in cach market segment remains structurally similar,
though the specific thresholds change.

F.2 Option Value of Retail Access

The option value of access to retail investors is:

M”{nn’:
OV (o) = |~ {EM|po] + BEVA(u)lpo]} f(ro)dpo (A.69)
lu‘m,i,n
where:
E[{ o] = mAf + pAf (1o — bAG) @ (=) + 010(21)] — crAf (A.70)

F.3 Value Added to the Economy from Access to Retail Investors

Important Note: The economic value added remains as in the original model, representing
the total value created minus administrative costs:

We define the value added of the GP to the real economy (economic value added) as
the value created from the investment minus administrative costs, given the GP’s choice of
investor type j:

VAl = (u — bA) A — ¢; A, (A.71)
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This represents the expected gross return to investors plus the GP’s skill-based value
creation, minus the administrative costs. The economic value added under the GP’s optimal
choice of investor type j to maximize her profits given the perceived skill y; in period t is
denoted by V A;(pt).

Total value added of the GP conditional on its perceived skill yg in period 0 is:

TV A(po) = V- Ao(po) + BE[V Ax(p1) | o], (A.72)

where the expected future value added in period 1 is:

o0

H{nin
EV A1 (1) o] = /1 VA () f (| o) dpn +/R VA () f (| o) dpa. (A.73)
Hoin Pmin
For GPs raising capital from retail investors in period 0 (i.e., po € [uZ,,, 1l . 1), the first
term captures the value added from the stepping stone (SS) effect:

VAss(uo) = [ Vi) (A.74)

Hmin

F.3.1 Value Added Under Maximum Retail Capital

When the GP optimally chooses to raise the maximum amount of capital from retail investors

(which occurs when the perceived skill is relatively low), the maximum capital that can be

raised from retail investors must satisfy the participation constraint with the hurdle rate
structure:

m— 0

Elmax{ri;1, 0}, A{™™] = 1-p (A-75)

This implicitly defines Af*"*" as a function of ;. The value added when raising maximum
capital is:

VAf7maz(‘u/t) _ (Ht _ bAf,max)Af,max o CRAf.ma:c (A76)

Key Insight: While the fee structure has changed to include hurdle rates, the funda-
mental economic value created (before fees) remains (p; — bA;)A;. The hurdle rate affects
the distribution of this value between GPs and investors through the fee mechanism, but not
the total value created.

F.3.2 Comparison with Original Model

In the original model without hurdle rates, when the return constraint binds:
m—9
A p
— % (A.77)

With hurdle rates, Af’m"’m must be solved numerically from the participation constraint,
but the value added formula remains:

VAP () = (= BAFT ) AP — cu AT (A7)

The sign and magnitude of value added now depend on the implicit relationship between
p and AT through the truncated normal expectation.

Af,maa:
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F.3.3 Heterogeneous Retail Investors

To allow for optimal equilibrium, we consider heterogeneous retail investors with bias param-
eters ¢; distributed according to density function g(d) over support [0min, dmaz|- Fach retail
investor type ¢ with bias §; will only invest in GPs meeting their participation constraint:

m—5l-

Elmax{r1,0}|pe, As] > 1—

(A.79)

The retail capital market equilibrium determines which investor types participate and
the resulting aggregate value added.

F.4 Aggregate Economic Impact with Heterogeneous GPs and
Optimal Retail Bias

The total economic impact of retail access across the entire population of potential GPs is:

'u'zlnin
TEI= [ = TVA(uo)f(po)dpo.
Fmin
Complete Decomposition of the Objective Function: The total economic impact can
be decomposed as:

M{'nin
TEI(5) = / V Ao(j10,8) f (o) bt (A.80)
/Lﬁm((s)

~
Term 1: Direct value in period 0

7

I
Homin o

+6/ / VAL (pa) f (| o) dpn f (po) o (A.81)

R I
Hmin(&) Hmin

J/

TV
Term 2: Value from stepping stone effect

+ ()/ )VAl(ul,5)f(u1\uo)du1f(uo)duo (A.82)
& Jult. (5

R
Homin

min

Term 3: Direct value in period 1

where value added in each term is calculated as VA{ = (e — bA)A, — cjA,.

F.4.1 Optimal Retail Bias for Welfare Maximization

The welfare-maximizing social planner chooses the optimal retail investor bias 6* to maximize
total economic impact. The first-order condition for optimal bias becomes:

ATEI
_ A.
=0 (A.83)

This condition is more complex than in the original model because changing ¢ affects fund

sizes through the hurdle rate constraint rather than through a simple linear relationship. The
optimal 0* must be solved numerically, accounting for:
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1.

2.

3.

G

How § affects the participation threshold 2, (§) through the truncated normal expec-
tation

How ¢ affects optimal fund sizes A} (i, 0) through the modified profit maximization

How these changes propagate through the stepping stone mechanism

Key Similarities and Differences

G.1 Preserved Results

1.

min min

Stepping Stone Mechanism: GPs with py € [uF*™, u7*"| can still start with retail
capital and potentially graduate to institutional capital after successful performance.

Learning Dynamics: Bayesian updating of skill beliefs remains unchanged.

. Value Added Formula: Economic value creation still follows VA{ = (g — bA) A, —

C]' At .

. Heterogeneous Investors: The distinction between institutional and retail investors

through costs (¢; < cg) and bias (§) is maintained.

Threshold Structure: The qualitative ordering pB™ < p"™ < u* persists.

G.2 Modified Results

1.

Fee-Profit Relationship: While value added remains unchanged, the relationship
between fees and profits is now non-linear due to the hurdle rate.

. Optimal Fund Size: No closed-form solution; requires numerical optimization. Gen-

erally smaller than in the original model due to performance fee asymmetry.

Participation Constraints: Binding constraints now involve truncated normal ex-
pectations rather than simple linear relationships.

. Threshold Values: All thresholds must be solved numerically and generally require

higher skill levels due to the hurdle rate.

GP Incentives: GPs face asymmetric payofts, earning performance fees only on pos-
itive returns while bearing downside through reduced future fundraising.

G.3 New Economic Insights

1.

2.

Risk-Return Tradeoff: GPs must balance expected returns against the probability
of earning performance fees, creating more complex fund size decisions.

Volatility Effects: Return volatility (o41) directly affects expected profits through
®(2¢), but not economic value added.
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3. Distribution vs. Creation: The hurdle rate affects how value is distributed between
GPs and investors but not the total value created.

4. Enhanced Learning Incentive: Understanding true skill §; becomes more valuable
as it helps GPs optimize fund size given the hurdle constraint.

H Implementation and Empirical Implications

H.1 Numerical Methods Required

The hurdle rate model requires:
e Numerical optimization for optimal fund sizes
e Numerical solution of implicit equations for thresholds
e Monte Carlo simulation for welfare analysis

e Numerical integration for value functions

H.2 Testable Predictions

1. Fund Size Distribution: Funds should be smaller on average than predicted by
models without hurdle rates, particularly for GPs with moderate skill levels.

2. Performance Clustering: Returns should cluster above zero as GPs manage fund
size to avoid negative returns.

3. Skill-Size Relationship: The relationship between perceived skill and fund size
should be steeper and potentially non-monotonic.

4. Value Creation vs. Fees: The ratio of economic value added to fees should vary
with skill level differently than in linear models.

5. Stepping Stone Prevalence: The hurdle rate may increase the importance of retail
capital as a stepping stone by making institutional access more difficult.

I Conclusion

Incorporating a hurdle rate structure into the stepping stone model provides a more realistic
representation of the asset management industry while preserving the key economic insights.
The main qualitative results—the stepping stone mechanism, heterogeneous investor types,
and the option value of retail access—remain valid.

Critically, the economic value added formula VA{ = (e — bA;) A, — ¢;A; remains un-
changed, reflecting that hurdle rates affect the distribution of value between GPs and in-
vestors rather than the total value created. However, the hurdle rate introduces important
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non-linearities in the fee and profit functions that affect optimal fund sizes, participation
thresholds, and the dynamics of the stepping stone mechanism.

The model shows that performance fee asymmetry creates additional frictions in the
talent discovery process, potentially strengthening the case for retail investor participation
as a stepping stone for emerging managers. While analytical solutions are no longer available
for many components, the framework provides a richer set of empirical predictions about fund
behavior and more realistic policy implications.

Future work should focus on calibrating the model parameters using industry data and
conducting numerical simulations to quantify how hurdle rates affect the welfare-maximizing
level of retail investor bias and the efficiency of talent discovery in financial markets.

18



