ALL-OR-NOTHING VS KEEP-IT-ALL: COMPARING CAMPAIGN DESIGNS IN
REWARDS-BASED CROWDFUNDING PLATFORMS

ABSTRACT. We compare the two most popular campaign designs employed by rewards-based
crowdfunding platforms: AoN, in which the entrepreneur collects the money pledged by back-
ers only if the project can raise the funding goal, and KiA, in which the entrepreneur collects the
money pledged by backers even when the project is partially financed. KiA reduces backers’ will-
ingness to pay relative to AoN, as the risk that the project may never see the light of day due to
a lack of funds increases. However, achieving partial financing of the project under KiA provides
cash, which the entrepreneur may choose to keep for herself, as well as a tangible proof of demand
for the product, which may in turn unlock additional financing, allowing the project to move for-
ward. We find that (i) a KiA campaign always raises less money relative to an AoN campaign;
(ii) despite this, KiA leads to higher profits for projects with low ex-ante financing probability and
high retail potential; and (iii) the advantage of KiA stems not from the extra revenues obtained by
appropriating backers’ funds, but from increasing the odds to ultimately carry through with the
project. KiA further improves when backers can withdraw their pledges before the campaign ends.
A new design employed at Seed&Spark, where the campaign succeeds if a minimum fraction of the
goal is raised, can dominate both AoN and KiA even when constrained to set the same minimum

goal completion for all campaigns, provided that said campaigns share the same retail potential.
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1. INTRODUCTION

Crowdfunding is a growing phenomenon. The global crowdfunding market in 2019 was valued at
$12.3B," and by some estimates it is expected to reach $25.8B by 2026, with a 11.2% CAGR (7).
Rewards-based crowdfunding, which is the most popular form of crowdfunding and is the focus of
our study, accounted for 74% of total revenues in 2019 (?).

In rewards-based crowdfunding, an entrepreneur (she) creates a web page on a crowdfunding
platform describing the product she is working on, in an attempt to induce users of the platform
to become backers and financially support the project. Importantly, at this stage the product is
still under development: while a functioning prototype of the product typically exists already, more

IThis number includes rewards-based, equity-based, and donation-based crowdfunding.
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2 COMPARING CROWDFUNDING CAMPAIGN DESIGNS

funds are needed to finalize development (e.g., quality testing, design for manufacturing, etc.), man-
ufacture, and deliver the products — hence the need to launch a crowdfunding campaign. Most
projects are creative endeavors of different kinds: at Kickstarter, the largest rewards-based crowd-
funding platform, a large majority of the funds are raised by projects that aim to develop technology
gadgets, products with innovative designs, or games, but campaigns for music albums, documen-
taries, and fashion items are also not uncommon. In exchange for their money, the entrepreneur
promises backers a reward, typically in the form of a unit of the final product, as soon as devel-
opment has been finalized and the actual product is available, usually several months after the
crowdfunding campaign ends. Besides the product description and the pledge amount that backers
must contribute in order to receive a unit of the final product, each crowdfunding campaign also
features a funding goal, which represents the money a creator needs to complete her project (?).

Different crowdfunding campaigns may work according to different rules depending on which
crowdfunding campaign design is employed. In particular, two campaign designs remain popular
to this day: the All-or-Nothing design (henceforth AoN) also known as Fixed Funding, and the
Keep-it-All design (henceforth KiA) also known as Flexible Funding. The largest rewards-based
crowdfunding platform, Kickstarter, has employed the AoN design for all of its campaigns since
its inception in 2009, while the second-largest platform, Indiegogo, has let entrepreneurs choose
between the AoN and KiA designs since 2011 — and a vast majority of entrepreneurs have since
chosen and still choose KiA over AoN. These two designs work the same way except for one crucial
difference. Specifically, in the AoN design, the funding goal acts as a provision point, meaning
that the entrepreneur collects all funds pledged by backers only if by the time the campaign ends
— typically after a month — these funds are equal or higher than the campaign’s funding goal.
In this case, the campaign is considered successful, and the entrepreneur can move forward with
the project. If the sum of all the pledges is instead less than the funding goal, the campaign is
considered failed: pledges are refunded in full to backers and the entrepreneur gets nothing. By
contrast, in the KiA design, the entrepreneur collects all the money pledged by backers at the end
of the campaign even if these are less than the funding goal.

Given the existence of two alternative, popular crowdfunding campaign designs, it is of interest
to understand what their respective advantages are. Theoretical results on this topic are very recent
(?, ?) and portray a somewhat controversial picture: It is found that the AoN design always leads
to higher profit than the KiA design (a discussion on these papers and their assumptions is done in

Section 2). This conclusion is controversial because it contrasts with what can be observed in the
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crowdfunding industry, where both the AoN and KiA designs have been employed successfully for
well over a decade.? Our work aims to revisit this conclusion.

Specifically, we model an entrepreneur who needs funds to finalize development of a new prod-
uct, and to this end, decides to launch a crowdfunding campaign, choosing either an AoN or a
KiA campaign design. Once developed, the product can be sold to the retail market. Consistent
with practice, we assume that the entrepreneur may take advantage of crowdfunding’s uncertain
regulatory framework by misappropriating backers’ money at no cost and at any point in time (in
Sections 3.3.2 and 4.4, we take more moderate stances on moral hazard). Our model identifies two
potential drawbacks and two potential advantages of KiA, relative to AoN. On the negative side,
KiA reduces backers’ willingness to pay relative to the AoN design, and therefore, also the chance
of meeting the goal. This is because of the risk that backers may lose their money without receiving
any product is higher under KiA, given that the entrepreneur always keeps backers’ money, even
when the money raised is not enough to finance development. We also show the risk born by bakers
can be too much and render crowdfunding simply infeasible, and while this holds in general for both
designs (Corollary 1), we show that in certain settings KiA suffers from this problem to a larger
extent than AoN does (Section 4.4).

On the positive side, KiA provides an extra source of revenues for the entrepreneur, backers’
pledges, which are always collected — even if development is not attempted. Moreover, the funds
collected from backers reduce the financial needs of the project and constitute tangible proof of
existing demand for the product, which may help unlock financing from a third party (e.g., a bank),
allowing the entrepreneur to move forward with the project.

After evaluating all the pros and cons, our analysis shows that KiA can indeed outperform AoN.
This happens for campaigns with a high enough retail potential — that is, campaigns to develop
products whose retail market is larger than the crowdfunding market — and with low odds of
success — campaigns that are difficult to finance with crowdfunding alone, due for example to a
combination of low expected crowdfunding demand, less attractive product features, and higher
development costs. However, in some cases, choosing the KiA design for low-odds campaigns can
turn a difficult campaign into a hopeless one, due to excessive risk born by backers under the KiA

design (Theorem 6).

2The use of the KiA design can, to some extent, be explained by its suitability for projects with a flexible budget,
e.g., community projects, where any dollar raised can be put to good use. While the extent of a project’s financial
flexibility is likely to play a role in the choice of the campaign design, this is at best a partial explanation. This can
be seen by noting that, on the Indiegogo platform, in the Innovation category — which hosts projects whose budget
is typically inflexible — 9 projects out of 10 choose KiA over AoN.
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We also identify that the key driver of KiA’s advantage is its ability to increase the carry-through
probability of a project (the probability of financing, developing, and delivering the product to
backers). We do so by first showing that this ability is necessary for KiA to outperform AoN
(Proposition 3) and then showing that the other potential advantage—funds misappropriation—is
not an advantage at all (Theorem 2).

We complete our analysis by extending our base model in multiple directions. We consider
AoN’s access to external funding (Section 4.1), endogenous goal setting (Section 4.2), pledge with-
drawals (Section 4.3), and a different take on moral hazard, more aligned with anecdotal behavior
of entrepreneurs (i.e., development is preferred to misappropriation, Section 4.4). We conclude by
studying a relatively recent design employed at Seed&Spark, where funds are collected only when
80% of the goal has been met, and compare it with KiA and AoN.

To summarize, the contribution of our work is to develop a stylized model that, in contrast
to existing models, can (i) identify and explain the relative advantages of the two most popular
crowdfunding campaign designs employed in practice, (ii) provide guidelines to help entrepreneurs
in the choice between existing crowdfunding designs, based on project characteristics, (iii) inform
entrepreneurs as well as crowdfunding platforms on the implications of pledge withdrawal policies
at the platform level, and (iv) advise platforms and entrepreneurs on the benefits of a new design,

which has been employed by Seed&Spark with great effectiveness.

2. LITERATURE REVIEW

The papers most closely related to ours are 7 and ?. Like ours, these papers use game-theoretic
models to compare AoN with KiA. Both papers show that AoN always leads to a higher profit
than KiA. Our paper is different from these papers on a number of dimensions — we focus on
two in particular. The first difference is that in both papers, the only implication of setting the
funding goal under the AoN design is to set the provision point of the campaign, that is, determine
whether the campaign is successful (pledged funds are equal to or more than the goal, funds are
collected) or not (pledged funds are less than the goal, backers get refunded). While focusing only
on this implication is a fine choice in models that consider only the AoN design, it is not without
consequences when comparing AoN with KiA. An implicit shortcoming of such assumption is that
an AoN campaign with a funding goal set to $0 is equivalent to a KiA campaign, in that the
entrepreneur always collects any amount pledged by backers. This perspective relegates KiA to be
a special case of AoN, and thus be dominated by it — a conclusion that appears to contrast with
practice, where both designs have been employed for over a decade, and that we aim to reevaluate

with this paper.
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In a nutshell, our paper argues that AoN is at a disadvantage compared to KiA when it comes
to raising funds from a third party to compensate for the fact that crowdfunding funds do not fully
cover development needs. While KiA keeps all the money raised via crowdfunding, and can use
them as proof of a tangible interest from backers, AoN can either use the crowdfunding signal as a
proxy for interest, which is arguably less credible, or can lie and lower the campaign goal below the
amount needed, which can undermine the credibility of the project. We cover these extensions in
Sections 4.1 and 4.2.

A second difference with the existing literature is that our paper accounts for a potential advantage
of the KiA design that stems from its distinguishing characteristic and has not been considered so
far. As mentioned in the introduction, collecting backers’ pledges even when these are less than the
funding goal, as allowed under KiA, reduces the financial needs of the project and provides tangible
proof of existing demand for the product, which may help unlock financing from a third party (e.g.,
a bank), allowing the project to be fully funded. Once these differences are accounted for, we show
that KiA can outperform AoN for projects with certain characteristics.

Our paper belongs to the recent and growing theoretical literature on crowdfunding, which has
so far focused almost exclusively on the AoN design, and which we succinctly mention hereafter. ?
compare rewards-based crowdfunding with equity-based crowdfunding. ? investigate the interaction
between product line decisions, customers’ valuation heterogeneity, and the campaign settings of
a crowdfunding campaign. They find that product lines are less heterogeneous in quality when
offered via crowdfunding compared to more traditional strategies. 7 use a dynamic model to study
the implications of backers’ pledging behavior over time, and understand how the informational
cascades that ensue can affect the probability of success of a project. 7 consider a setting in which
product quality is private knowledge of the entrepreneur and show that an entrepreneur can signal
higher product quality by setting a goal that is larger than the funds needed. 7 consider a signaling
model where quality is endogenous and the entrepreneur has either high or low competence, and
show that the entrepreneur can signal high competence by price discriminating customers. 7 study
how crowdfunding affects competing VC firms’ investment decisions. ? study the use of contingent
stimuli as a way to help campaigns reach their goal. ? develop a revenue management model of
crowdfunding to obtain insights on how to maximize revenues. ? studies the value of crowdfunding
in the presence of bank and VC financing. ? develop a model to study backers’ strategic waiting;:
They show that it can explain the notorious last-minute surge of pledges, it hurts profit, and it can

be profitably deterred by employing early bird discounts. ? use a game theoretic model to study
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the effect of reciprocity and social ties in crowdfunding investment decisions. None of these papers
compare the AoN and KiA designs.

The empirical literature on crowdfunding is also rapidly growing, and we do not attempt to
provide an overview here. A worthy mention is 7, who analyze a data set of projects launched
on the Indiegogo platform, where entrepreneurs can choose between AoN and KiA. Our results
in Corollary 1 and Theorem 1 are consistent with their finding that AoN campaigns meet their
goal more often relative to KiA campaigns. Our model offers a different — though potentially
complementary — explanation for this finding. 7 hypothesize that the choice of AoN increases
the odds of meeting the campaign goal by acting as a quality signal. In our model, we find that
campaigns with higher ex-ante odds of meeting the goal choose AoN over KiA to begin with. For
a review of crowdfunding papers, we refer the reader to 7.

Our work is broadly related to the literature on crowdsourcing platforms, where users are asked
to participate in a project with ideas, rather than money. Among the earlier works, 7 find that the
level and structure of prizes in tournaments have a significant impact on participants’ performance,
while ? provide recommendations on the rules to be employed in a contest depending on the type of
problem at hand. Recent works include ?, which develops a game-theoretic model to guide platforms
in designing problem specifications, and ?, which studies how a crowdsourcing platform can design
welfare-improving interventions when multiple contests compete for solvers’ participation. See 7 for

a review.

3. MODEL

3.1. Model Setup. An entrepreneur with a functioning prototype of a new product needs capital in
the amount of C' to finalize its development (e.g., further testing, design for manufacturing, quality

3 To this end, she decides to launch a crowdfunding campaign. This setting could

control, etc.).
capture the situation of an entrepreneur who is unable to raise capital from traditional financing
channels, such as a bank or a VC, due for example to a lack of reputation, connections, or solid
market prospects. The timeline of the model is organized around four sequential periods (see Figure

3.1).

Time zero: The market. The size of the consumer market for the product is the sum of the crowd-
funding market X, which is comprised of consumers who regularly browse crowdfunding projects and
can therefore decide to contribute funds to the campaign, and the retail market Y, which comprises

of all other consumers who are interested in purchasing the product when it will be made available

3At Kickstarter, projects in the technology category are required to have a functioning prototype of their product
before they can launch a campaign.
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in the retail market, with X and Y being positively-correlated continuous random variables. Let
the unconditional density of X be g, (), with support over R* and a finite mean, and let G (z) be
its cdf. Consumers are assumed to be atomistic, hence the use of continuous random variables. The
sizes of the crowdfunding and retail markets are bound by the relation E[Y|X = x| = vy, where
x is the realization of the crowdfunding market. In other words, the size of the retail market is, in
expectation, v times the realized size of the crowdfunding market, with v > 0. The use of a linear
relation keeps the analysis simple and has no qualitative bearing on our results. The positive cor-
relation between X and Y captures the intuitive idea that, everything else being equal, a campaign
raising more capital via crowdfunding is expected to do better also in the retail market. We refer
to v as the retail potential. A campaign with a v < 1 is one for which crowdfunding backers are
expected to account for a majority of sales, while a v > 1 indicates a campaign that expects to sell
a majority of units in the retail market, once the product has been finalized. Customer’s valuation

for the product is equal to v.

Time 1: The crowdfunding stage. This is the time window between the launch of the crowdfunding
campaign and its end, typically after about a month from its launch. Below is the sequence of
events within this time window.

(a) Launch. Upon launching the campaign, the entrepreneur chooses the campaign design d, which
can be either All-or-Nothing or Keep-it-All, henceforth referred to as AoN and KiA respectively —
these designs will be described in detail later. She also chooses a pledge price, pg, where d € {A, K}
identifies the design chosen, either AoN or KiA. The goal of the campaign is set equal to the funds
needed, C.4

(b) Pledges. Once the campaign has been launched, crowdfunding consumers observe the cam-
paign parameters and independently and simultaneously decide whether to pledge py (they become
backers) or not. At this time, pledges in the amount of z = vYxp, are accrued by the platform,
where z is the realized mass of the crowdfunding market and %) is the fraction of crowdfunding users
who decide to pledge.

Time 2: The post-crowdfunding stage.

(a) The goal is met. If at the end of the campaign the sum of all the pledges, z, is equal to or
higher than the funding goal, i.e., z > C, the platform releases all such funds to the entrepreneur.
At this point, the entrepreneur can choose to use these funds to attempt development, as promised
to backers. However, she can also decide to terminate the project if she so prefers. When this

happens, we henceforth assume that the entrepreneur keeps all backers’ money in her possession

4Section 4.2 covers the case of endogenous goal setting.
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FIGURE 3.1: Timeline of the model

without incurring any negative consequence, which is unfortunately consistent with practice (7, 7,

?).5

(b) The goal is not met. Conversely, if the sum of all the pledges is strictly less than the funding
goal, z < C, things work out differently depending on the design d chosen by the entrepreneur, that
is, either AoN or KiA. Specifically, in this contingency:

e AoN. Under the AoN design the platform refunds all backers — the campaign “fails”, and

the project is terminated.

e KiA. Under the KiA design, instead, the platform releases all funds raised to the en-
trepreneur — that is, even if these are less than the funding goal. Raising money from
backers provides tangible evidence that demand for the product exists — and this may, in
turn, unlock financing from a third party, like a bank. Specifically, upon raising z from
backers, with probability & (z), the entrepreneur can borrow the missing funds, C' — z, from
a bank, at an interest . We assume that ¢ :[0,C] — [0,1] is (weakly) increasing in the
amount of funds raised, z. The entrepreneur can decide to terminate the project (and keep

backer’s money) or, if financing is available, may choose to borrow C — z from the bank and

attempt development.

5We relax this assumption in Section 3.3.2 by making misappropriation probabilistic, thereby making refunds possible,
and in Section 4.4, by making misappropriation an option only when development is not possible.
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Time 3: Development. If the entrepreneur has managed to raise (at least) the capital needed, C,
either from backers or with the help of the bank, at this time she uses it to finalize development of
the product. The outcome is uncertain. With probability ¢, development succeeds: the entrepreneur
delivers the product to all crowdfunding customers who pledged pg during the campaign, and offers
the product to all other customers (all retail market customers, plus the crowdfunding customers
who did not pledge during the campaign) at a retail price r4 of her choosing. We assume that the
marginal cost of production is zero — this assumption is common in the crowdfunding literature (?7)
and has no qualitative bearings on our results. If the entrepreneur borrowed money from the bank,
she uses the profit earned to pay back the bank, in the amount of (C' — z) (1 4 7), with the interest i
being exogenous — we will relax this assumption later. With probability 1 —§, development instead
fails (e.g., the product turns out to be infeasible), all invested funds are lost, and the project is
terminated.

All game parameters are common knowledge, including the joint distribution of X and Y (but

not their realizations), and all players are risk neutral.

Brief discussion. The model presented in this section is parsimonious, and includes simplifying
assumptions. For example, the entrepreneur always misappropriates backers’ money instead of
refunding backers when development is not pursued; after a failed AoN campaign, the entrepreneur
cannot gain access to the lending market; the funding goal of an AoN campaign is exogenously set
equal to the funds needed; once made, pledges cannot be withdrawn; and, the entrepreneur shuns
development if misappropriation is more profitable. . These assumptions were made to keep the
model tractable, and the effects easier to interpret. After solving the base model in Section 3.2, we
will relax these simplifying assumptions (see Sections 3.3.2, 4.1, 4.2, 4.3, and 4.4). All results and
intuition from the base model are qualitatively confirmed in these extensions, which also allow us

to obtain additional insights (for example to identify the drivers behind our results).

3.2. Equilibrium outcome.

3.2.1. Equilibrium outcome for the All-or-Nothing design (AoN). We now solve for the subgame per-
fect Nash Equilibrium of the game that starts at time 1, for the subgame in which the entrepreneur
chooses to employ the AoN design for her crowdfunding campaign. The equilibrium analysis for
the choice of the KiA design is covered next in Section 3.2.2. Henceforth we use subscript A to
refer to actions taken under the AoN design, and further use superscript * to indicate equilibrium

strategies.
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Using backward induction, it is easy to see that the profit-maximizing price that the entrepreneur
charges to customers who purchase the product at the end of time 3, after it has been developed, is
)y = V.

At the beginning of time 2, if the goal is not met, the platform refunds all backers, as dictated
by platform’s rules, and the project is terminated. If the goal is met, on the other hand, the
entrepreneur will terminate the project and take backers’ pledges p%x if doing so is more profitable
to her than investing in development and selling the product to the retail market, which yields an
expected profit of phyx — C + dvry. This means she will terminate the project if and only if, after
observing the crowdfunding market size x, she expects the retail market size not to be large enough,
or
(3.1) x < 557’
and she will attempt development otherwise.

We now distinguish between two cases. Fist, we are going to assume that the entrepreneur sets
a price such that she is always better off choosing development over termination. This means that,

at time 1(b), backers will pledge on the campaign if and only if ©

+00 +oo
(3.2) / (—py +60) g, (2) do > / 5w — %) gy (2) da,
——
C/pA C/pA =0

that is, if the expected surplus of a backer from pledging during the campaign (if the goal is met,
pay the pledge price and get the product if development succeeds, left hand side) is higher than the
surplus from buying the product in the retail market (which is zero),” and where z is the realized
crowdfunding market size. Simplifying, we obtain p4 < dv, hence the highest price backers are

willing to pay is
(3.3) P, = ov.

Note that when v > 1, equation 3.3 implies condition 3.1. This means that when the retail
potential is higher than or equal to 1, and the entrepreneur sets the pledge price according to 3.3,

then indeed she prefers to attempt development rather than terminating the project, making 3.3

6Equation 3.2 is conditional on all other consumers pledging. As typical in coordination games, there also exists a
Nash Equilibrium in which no consumer pledges because no one does, but it is easy to show that such equilibrium is
Pareto dominated by the equilibrium in which customers pledge, which is why we henceforth focus our analysis on
this equilibrium.

"We normalize backers’ outside option to zero without loss of generality.
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the equilibrium price. We henceforth assume that C' < 2dwvu, to rule out the uninteresting case in
which AoN cannot reach the goal even in the highest market state.

We now consider the remaining cases, those in which it could happen that, upon meeting the goal,
the entrepreneur, rather than attempting development, finds it optimal to terminate the project (and
keep backers’ pledges). In particular, this happens if the observed crowdfunding market size x is
large enough to meet the goal (i.e., larger than C'/p4) but not large enough to justify development
(i.e., lower than C'/ (6v7y)). In short, this will happen with some positive probability if and only if

(3.4) D, > dvy.

In this case, the pledge price p, must solve

C/(6vy) +oo +oo

/ (—py) gx (z) dz + / (—py + 60) gy () dz > / 5(v — %) g, () da,
~——

C/py C/(6v) Clpy =0

which simplifies into ~
G, (C/ (5v7))
Gy (C/pa)

In order to find a tractable expression for p,, we henceforth assume that the crowdfunding market

p, <o

size is uniformly distributed between 0 and 2x. Hence, we obtain
11—y
3.5 =0 —C——;
( ) pAZ 27/}(] )
moreover, substituting p’, into condition 3.4 yields v < 1, meaning that prices p’ and p’_,
together, cover the full parameter space of the model.
Before we can present the equilibrium outcome of AoN, it is convenient to introduce the following

definition.

Definition 1. Define the crowdfunding hazard index of a campaign as H = TR

The crowdfunding hazard index H compares the capital needed for the project, C, with the
expected value of the crowdfunding market, measured as the expected size of the crowdfunding
market, u, times the willingness to pay of a consumer before development uncertainty is realized,
dv. The numerator is higher when the sum needed for the project is bigger. The denominator is
higher when the expected amount of money raised via crowdfunding is larger. Thus, a higher H is
associated with projects that are less likely to raise the capital needed via crowdfunding — hence

the name. The next proposition summarizes the equilibrium price and profit under AoN.
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3.

AoN

[ feasibility
Y region
[ H, AoN
infeasibility
L region ]
0 . .
> 2

FIGURE 3.2: AoN infeasibility space, as a function of crowdfunding hazard rate H
and retail potential ~.

Proposition 1. AON EQUILIBRIUM

o IfH <Hu, then:
the pledge price under AoN is given by

(3.6) P = vd (1 y <12_77> +> ,

and the profit under AoN is given by

. ooty —H - (-] ify>1
(3.7) = 12 |, #2(1-)]| _ 29-H - ;
5Uu[1+7—7-l7+7 5 }2”/—71(1—7) ify<1

o if H > Hy, the AoN design is infeasible; that is, consumers do not pledge, and the profit is

2€70,

where Ha £ 27.

The first point in Proposition 1 gives closed-form solutions to the equilibrium price and profit of
the AoN design. In particular, equation 3.6 highlights that pledging on a crowdfunding campaign is
not like buying products from an established vendor, like Amazon or Walmart. By pledging on an
AoN campaign, customers incur additional risk, due for example to the possibility that development
goes wrong and no product is developed, which lowers willingness to pay down to vd, but also that,
in some cases (i.e., when v < 1), the entrepreneur may terminate the project without refunding
backers, a risk captured by the term 1 — H (1_77) In order to induce customers to pledge, the
entrepreneur must offer them a low-enough pledge amount, one that compensates them for the

additional risk they incur by pledging during the campaign instead of waiting.



COMPARING CROWDFUNDING CAMPAIGN DESIGNS 13

The second point in Proposition 1 states that for some projects, AoN is infeasible, that is, the
entrepreneur cannot raise any funds under AoN when the crowdfunding hazard index H is larger
than the threshold H 4, no matter how low a pledge price she sets. We have plotted the threshold
H 4 in Figure 3.2 — the crowdfunding hazard index is naturally bound to be between 0 and 2 in
our setting. The reason for this infeasibility result is best explained by looking again at the pricing
condition 3.6. When meeting the goal is not very likely (high #), the odds that backers will pledge
on the campaign and get nothing in return are higher, forcing the entrepreneur to offer a discount to
compensate backers for such contingency, so to induce them to pledge. However, while a lower price
can be a good strategy in a normal retail setting if one wanted to increase sales, in crowdfunding
campaigns a lower pledge price means that less money will be collected in the first place, making
development even less likely. When H > H 4, there exists no price, no matter how low, that would

convince backers to pledge on the campaign (i.e., condition 3.6 yields a negative price).

3.2.2. Equilibrium outcome for the Keep-it-All design (KiA). We now solve for the subgame perfect
Nash Equilibrium of the game that starts at time 1, for the subgame in which the entrepreneur
chooses to employ the KiA design.

As for the case of AoN, backward induction reveals that the entrepreneur extracts all consumer
surplus in the retail market, r}; = v.

At time 2, if the goal is met, the entrepreneur is faced with the same choice as under AoN.
This means she will terminate the project if and only if condition 3.1 holds, and she will attempt
development otherwise. If instead the goal is not met, but financing is not available, she will
terminate the project.

Finally, if the goal is not met and financing is available, she must decide between attempting
development and terminating the project. Let o (2) : R™ — {0,1} be the development decision of
the entrepreneur after raising z = p,x < C when she can borrow from the bank, where o = 1 if she
borrows, and o = 0 if she terminates the project. Then we have
(3.5) o* (zp..) = 1 ifEyp, [(&)Y —(C —zp,) z)+] > TP, 7

0 otherwise
that is, the entrepreneur develops if and only if the expected profit from borrowing and developing
— computed as the expectation over the retail market size Y, given z, of the positive value of the
revenues earned in the retail market, vY, multiplied by the development risk, J, minus the interest
paid to the bank, (C'—zp, )i — is higher than the funds she raised from backers, xp, , else she

terminates the project.
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At time 1b, backers will pledge on the campaign if and only if their expected payoff from doing

so is higher than waiting and buying in the retail market,

(3'9) —Px + (I)K (px) v Z (PK (pK) (U - Tf{)a
=0
where
C C
c c max(a’m)
2y max (2 55 ) o) L
(310) @, (p) =0 » - 08 (ap,) o (o)
0

is KiA’s carry-through probability, i.e., the probability that the entrepreneur will carry the project
through and ultimately finance, develop, and deliver the product to backers, either by raising all
money from backers (the goal was met, she invests, first term), or by borrowing the missing funds
from the bank (second term), and where o* (z) € {0, 1} is given by equation 3.8. Clearly, ®, < 1.

Rearranging the terms in condition 3.9 and knowing that r; = v, we obtain

(3.11) P SV, (py)-

The equilibrium price under the KiA design, p,, is the highest price that satisfies condition

3.11. Henceforth, we use @7 to indicate the carry-through probability under the equilibrium price,

@, (P)) -
The profit under the KiA design can be written as

C C
max(v@;{ ? Jv'y)

2p
(3.12) IIg = / [—C + @ x + dvary] Q;d:c + / [0®* z] 2%udau
max(v g}} %) vq%(
o/
+ [{¢ (v@j{:z) o* (v@j{x) Ey s [(0vY — (C — zp,) z)ﬂ + [1-¢ (U@Zm)] v@?a:} 21Mda:,
0

where the three terms consider the market states in which the goal is met and development is
attempted, is met and development is not attempted, and is not met, respectively, and where the
last term further distinguishes between the case in which additional funding is or is not raised by
the bank.

Before we proceed further, we add some structure to our model, with a twofold objective. First

of all, we need to simplify some equilibrium conditions — for example the implicit inequality in
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condition 3.11 and the profit expression 3.12 — in order to obtain expressions that are analytically
tractable. Furthermore, it is desirable that the external financing probability £ be derived endoge-
nously from the model. This would have the advantage of reducing the degrees of freedom of the
game by rejecting functional forms for £ that would be inconsistent with the behavior of a rational
third party lender — in other words, the willingness of the bank to finance the project should not be
independent from the characteristics of the project, rather, it should be higher for projects with a
larger expected market, a lower risk of development, and so on. To this aim, we henceforth assume
that the crowdfunding market state X is distributed uniformly over the interval [0,2u], and that
the bank acts as a rational lender operating in a competitive lending market (?7). This means that
the bank will lend money to the entrepreneur if and only if doing so earns a non-negative expected
profit, and that the interest it charges is only as high as needed to break-even in expectation.

We can now characterize the external financing probability £ (-), which is given in the next lemma.

Lemma 1. EXTERNAL FINANCING PROBABILITY IN A COMPETITIVE LENDING MARKET
Suppose the bank acts as a rational lender operating in a competitive lending market; then, the

external financing probability function takes the following form:

1 ifz>2
(3.13) £(z) = with = %;
0 otherwise, Py o+ 0vy

that is, conditional on the campaign raising z, the bank offers to lend C — z to the entrepreneur

if and only if the funds raised via crowdfunding, z, exceed a threshold amount Z.

The bank will lend the missing funds if and only if the campaign raises enough. The threshold
strategy arises because raising more funds has two implications: the prospects of the project in the
retail market look better, and less capital will be needed from the bank, both of which increase the
attractiveness of the project for the lender.

Leveraging the above assumptions, we can also express the entrepreneur’s borrowing strategy o*,

characterized in (3.8), in a much simpler form.

Lemma 2. Under KiA, upon failing to raise the goal, the entrepreneur will seek financing if and

only if

C 4.

and she will misappropriate backers’ money otherwise.
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The above condition is quite useful. Upon closer inspection, it can be seen that condition 3.14 is
always tighter than the condition for financing to become available in (3.13) — when the profit-to-go
is positive but small, the bank is willing to lend the money, but the entrepreneur prefers diverting
backers’ funds instead. This means that financing is always governed by condition 3.14, and this
is good news, because this condition, unlike condition 3.8, is not a function of the price charged to
backers, p,.. It may not be readily obvious why the money on hand, p, x, does not actually matter
for the decision of whether to misappropriate said money or seek financing. The intuition is as
follows. Backers’ pledges, if not diverted by the entrepreneur, will be used as down payment to the
bank, who will then reduce the interest charged to the entrepreneur, to account for the lower risk
it bears. This means the use of such funds carries the same expected payoff to the entrepreneur no
matter what she chooses to do with them, making such funds inconsequential for her choice.

Thanks to these observations, we can use condition 3.14 to compute the carry-through probability
@7 and obtain a tractable closed form, which we can use to compute both the pledge price and the
profit under KiA.

We now present the equilibrium strategies and profit under the KiA design.

Proposition 2. KIA EQUILIBRIUM PRICING AND PROFIT
o If H < Hpy, the entrepreneur sets the pledge price Py =0v (1 — %) and the profit is

. 1 (H  H?
19 fi= 102 (5 =)

— if H > Hp, the KiA design is infeasible, that is, there exists no price that consumers
are willing to pledge; consequently, the campaign raises no funds and the profit is equal
to zero,

where Hy = 2.

Corollary 1. EQUILIBRIUM OUTCOME COMPARISON BETWEEN AON AND KIA
o The infeasibility region is the same under KiA and AoN, that is, H £ Hy = Ha = 2.
o When H < 2v (crowdfunding is feasible):
— the pledge price is lower under KiA than it is under AoN, that is, p’ > p;. > 0;
— the probability of meeting the goal is lower under KiA than it is under AoN.

Proposition 2 describes the equilibrium pledge price and profit for the KiA design, using closed-form
expressions. Together with Corollary 1, it also remarks that KiA, relative to AoN, charges a lower
pledge price, due to the higher risk born by backers, and as a consequence, has lower odds of meeting

the goal. Despite the higher risk born by backers under the KiA design, its infeasibility region is the
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same as AoN’s. The reason is that, while backers’ willingness to pay is, ceteris paribus, higher under
AoN than that under KiA (hence the higher pledge price), backers’ willingness to pay becomes equal
to zero in the same conditions under both designs. Formally, as H — 297, p, — 0T, and since
p’, > p;. > 0, we also have that p* — p} . In Section 4.4, we will revisit this result by studying a
model in which the entrepreneur chooses to appropriate backers’ funds only if development is not

possible, and we will see that, in that case, feasibility is actually different across the two designs.

3.3. Comparison between AoN and KiA. Comparing expressions 3.15 and 3.7 we obtain the

next useful result.

Lemma 3. When H > H (i.e., both designs are feasible), the ratio II%/Il% can be expressed as a
function of only two parameters, H and . It follows that the choice of the best performing design
depends on no parameters other than H and ~. Here, H is defined in Corollary 1.

The above lemma, together with the fact that the feasibility threshold Hy is a function of v
alone, implies that the relative profitability of AoN and KiA is only a function of two parameters,
the crowdfunding hazard index H and the retail potential .8 For this reason, we structure the
presentation of our results and the ensuing discussion solely around H and -, since all other project

characteristics — C, §, u, and v — only affect the comparison through .

H

crowdfunding
is infeasible
0L T T :

0 % 2

FIGURE 3.3: Design-equivalence threshold ¥, feasibility threshold #, and domi-
nance regions for different crowdfunding designs, as a function of a project’s hazard
index H and retail potential ~.

Theorem 1. PROFIT COMPARISON OF CROWDFUNDING DESIGNS

8We do not claim this property to be general, and it may be a function of the assumptions made in the model, e.g.,
uniform demand. It does, however, help a lot to condense the exposition and provide intuition for our results.
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Suppose crowdfunding is feasible, i.e., H < 2v. Then, KiA outperforms AoN if and only if the
retail potential, 7, is large enough. Formally, 1T} > IT% if and only if v > 4 (H), where the threshold
A (H) is decreasing in H, and is given by

. 1 2 3
=ty T

The result of Theorem 1 is depicted in Figure 3.3, which shows the dominance regions of the AoN
and KiA designs as a function of the crowdfunding hazard index #H and retail potential v (thanks
to Lemma 3, no arbitrary choice of parameter values was made to plot this figure). The blue line on
the top, 4, contains the points in which KiA and AoN are equally profitable, and also demarcates
the two regions in which KiA earns a higher profit than AoN and vice versa. The blue line at
the bottom, H, is the feasibility threshold discussed in Corollary 1, below which neither design is
feasible.

The first important message from Theorem 1 is also a simple one: KiA can outperform AoN.
This is an important message because, as discussed in the introduction, the existing theoretical
literature has so far argued that the AoN design is always more profitable than the KiA design, a
result that is difficult to reconcile with the popularity of the KiA design over the last decade.

The second important message from Theorem 1 pertains to when KiA outperforms AoN. The
two designs are equally profitable along 4 — see Figure 3.3 — and KiA is the most profitable design
anywhere above this curve (i.e., for a higher v). In short, we can say that KiA is more profitable
than AoN when the retail potential 7 and the crowdfunding hazard index H are high enough (the
“top-right” area of the graph). This finding implies that projects that are better off choosing the
KiA design are also, on average, projects with lower odds of reaching the goal, which is consistent
with empirical findings that AoN campaigns are, on average, more successful (i.e., meet the goal
more often) compared to KiA campaigns (7).

The fact that KiA outperforms AoN when H is large means this design is quite useful for plat-
forms’ bottom line. The reason is that crowdfunding platforms typically earn a commission if the
entrepreneur collects the money pledge by backers, and earn no commission otherwise. When H
is large, a platform rarely earn any commission under the AoN design, while it always earns a
commission under the KiA design. Although the pledges made by backers tend to be higher under
AoN (remember the price ranking from Corollary 1), the balance quickly tilts in favor of KiA once
‘H grows high enough.

What Theorem 1 does not say is why KiA can outperform AoN. To understand this, it is useful

to remember that so far, we have uncovered one drawback of the KiA design relative to the AoN
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design, namely the lower pledge price (and consequently lower chance to meet the goal, Corollary
1), and two potential advantages, namely, that when the campaign raises less than the goal, the
entrepreneur may leverage the funds raised from backers to raise money from the bank, and the fact
that under KiA, the entrepreneur always keeps all the money pledged on the campaign (that is, even
if the goal is not met and /or development is not attempted, while under AoN the entrepreneur raises
nothing when the goal is not met). The next two subsections investigate the role played by these
two potential advantages, to better understand the reason why KiA can, in some cases, outperform

AoN.

3.3.1. On the role of carry-through probability. In this section, we aim to understand the role played
by one of the two potential advantages of KiA—a potentially higher carry-through probability, that
is, its ability to ultimately deliver the product to backers, thanks to the possibility to use the funds
raised to unlock additional financing. In Section 3.2.2, we have defined ®. as the carry-through
probability under KiA, in equilibrium. Let ®} represent the same measure for the AoN design,
that is, the probability that under AoN the entrepreneur raises enough funds, invests, develops, and

delivers the product to its bakers — again in equilibrium. We have the following result.

Proposition 3. ON THE ROLE OF CARRY-THROUGH PROBABILITY

o &% — @7 increases in vy; @ > @3 if and only if v > 1;

o Il > IT}} only if ®} > @} ;

e When H — 0T, &} — 1 and ¢} — 1.
The first point of Proposition 3 reveals that, despite the lower pledge price, the KiA design can
lead to a higher carry-through, and this happens when the retail marker is large enough, and in
particular, larger than the crowdfunding market. Here is why. When the retail potential is larger,
raising money from the bank is easier, as every dollar invested in the project can potentially yield
more once the product hits the retail market, making the investment more attractive. This, in turn,
is beneficial for KiA in two ways. First, because its ability to unlock extra financing is more effective
(the amount of funds needed to unlock bank financing, Z, decreases in ). And second, because this
in turn makes backers more hopeful to receive a product: This means the entrepreneur can charge
a higher pledge price to backers (remember condition 3.11) thereby increasing the money raised via
crowdfunding.

The second point of Proposition 2 identifies the higher carry-through probability that the KiA

design can grant to the entrepreneur (relative to AoN) as a necessary requirement for KiA to out-
perform AoN. In other words, this point establishes that granting a higher carry-through probability

is a crucial advantage of KiA, as without it, KiA cannot outperform AoN.
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Lastly, we note that when H — 0 (third point), that is, when the cost of the project is negligible
compared to its market value, the funds can be raised almost surely under both designs. In such
case, we have &7 — &% — 0 and ®} — 1 and p; — p’. That is, KiA’s advantages and draw-
backs disappear. This means that projects with extremely favorable odds fare well no matter what
crowdfunding design is chosen.

We are now in a position to reflect on the result in Theorem 1, that is, why KiA is more profitable
than AoN when the retail potential v is high enough and the crowdfunding hazard index H is high
enough. A high-enough retail potential is crucial, as without it, KiA loses its higher carry-through
probability, a key element to outperform AoN. We also understand the apparently ambivalent role
of the crowdfunding hazard index H. A project with high H is difficult to finance via crowdfunding
alone. For this type of projects, the ability of KiA to unlock extra financing when the goal is not met
can be very valuable — when the upside potential is high, because it increases the odds of financing
the project — but can also lead to failure — when the upside potential is low, since backers will

refuse to pledge on the project because it’s too risky.

3.3.2. On the role of funds misappropriation. A second, potential advantage of KiA over AoN con-
sists in its ability to retain backers money not only when the goal is met, as AoN does, but also
when the goal is not met. To investigate the role played by this extra form of revenue, and to what
extent this is driving KiA’s superiority, we extend the base model described in Section 3.1. In this
extension, when the entrepreneur does not deliver the product to backers, she misappropriates back-
ers’ funds with probability n € [0, 1], rather than doing so with certainty as in the base model, and
refunds them otherwise. This uncertainty could capture the degree of media exposure the campaign
gets, or how vocal bakers are on social media, in short, situations in which misappropriating backers’
money may come at a substantial cost, thus making refunds the better option. By varying the value
of 1, we can thus study how funds misappropriation affects KiA’s performance relative to AoN. We
also assume that development always works, § = 1, to obtain tractability.” The equilibrium analysis

can be found in the Appendix Section A.

Theorem 2. PROBABILISTIC REFUNDS AND THE ROLE OF MISAPPROPRIATION
(1) When refunds are possible but not guaranteed, (0 < n < 1):

(a) KiA outperforms AoN if and only if the retail market potential is large enough, i.e.,
7 > II'Y if and only if v > 4, where 4, > 1.

9Since both designs are subject to development risk, this assumption does not provide unfair advantage to any one
of them. When development can fail (6 < 1), in order to derive the equilibrium pledge price, one needs to compute
the refund that each backers will receive in expectation. This is a function of the capital raised, hence of price itself,
and it also depends on how much leftover capital is divided over a varying number of backers, thus rendering the
equilibrium price expression intractable.
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5@

FIGURE 3.4: Profit-maximizing  design  choice  (and feasibility
threshold) for different values of the misappropriation probability 7.
The value of n for the four different curves, from left to right: n = 0.25,0.5,0.75,1,
where n = 1 corresponds to the base model.

(b) KiA’s relative advantage over AoN decreases in 7, that is, % Iz /) <o.

(2) When refunds are guaranteed, n = 0, KiA weakly outperforms AoN, i.e., I} > II'}".
Theorem 2, point 1(a), shows that even when considering funds misappropriation to be not as
prevalent as in the base model, our main finding that KiA outperforms AoN when the retail potential
is large enough continues to hold. Perhaps more surprisingly, point 1(b) in the theorem reveals that
KiA’s ability to always keep backers’ money, even when the goal is not met, does not constitute an
advantage of KiA, and in fact, it actually hurts KiA’s performance. The extra revenues collected by
the entrepreneur when she does not deliver anything to backers do not come as a free lunch, rather,
they translate into higher risk for backers — risk of getting nothing in exchange for their pledges.
Backers account for it when they decide whether to pledge, and this, in turn, reduces the pledge
price they are willing to pay. Our result shows that the lower pledge price outweighs the higher odds
of keeping the pledges. This finding allows us to clearly identify the higher carry-through probability
not only as a necessary advantage of KiA, as done in Proposition 3, but also as a sufficient, and
ultimately unique, advantage of KiA relative to AoN.

Point 2 in Theorem 2 shows that, in the extreme case of n = 0, which means the entrepreneur
always refunds backers when she cannot deliver the product, KiA (weakly) outperforms AoN in the
entire parameter space. While this is, unfortunately, an overly-optimistic case, it is useful because it
shows that the one thing holding KiA back is the possibility of entrepreneurs’ misconduct, and the
consequent lack of trust backers have in them. Unfortunately, this is a tough problem to solve, since
it is intertwined with the still largely immature regulatory framework that surrounds crowdfunding,

and with the hands-off stance taken by all major platforms. Nevertheless, identifying the root cause
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of KiA’s under-performance is a first, important step on the path to further improving the KiA

design.

4. ADDITIONAL EXTENSIONS

4.1. Raising funds after a failed AoN campaign. In the base model we have assumed that,
when an AoN campaign fails to meet the goal, the entrepreneur will terminate the project. In this
extension, we relax this assumption, and allow the entrepreneur to attempt to raise funds from
the bank when the campaign “fails” and the goal is not met. In this scenario, as done per KiA,
a lender observes the funds that were pledged at the end of the campaign, p%x, infers the size of
the crowdfunding market, z, extrapolates the expected size of the retail market, yx, and decides
whether to lend the missing money or not. However, there are two important considerations to be
made on the difference between AoN and KiA when the goal is not met.

The first consideration is that a lender may be wary of trusting the pledge level of an AoN
campaign as a truthful signal of the underlying market. Remember that under AoN, unlike KiA,
pledges are refunded to backers when the campaign fails, therefore money does not change hands
— the pledge level p¥z is not a transaction, but rather a declaration of intent, and this weakens the
credibility of the signal (there is extensive research on the intention-behavior gap). It is possible,
for example, that some backers decided to pledge on the campaign close to the end date, when
it was already clear it would not meet the goal, only to inflate the market signal — it would be
costless for them to do so, since their pledges will be refunded. By contrast, in a KiA campaign,
backers literally “put their money where their mouth is” because every pledge is a transaction. To
account for this difference, we assume that a lender will trust the signal of a failed AoN campaign
only with probability £, and will refuse to lend otherwise. We refer to 8 as signal credibility, and
we use superscript 8 to identify equilibrium actions and profits for this extension.

The second consideration is that, after a failed AoN campaign, refunded backers may not show
up in the retail market — they could find a better alternative, run into financial hardship, or simply
lose interest, since it may take more than a year before the product is actually developed. Thus, we
assume that only a fraction ¢ of backers will show up in the retail market. We refer to  as backers’

retention, and we use superscript ¢ to identify equilibrium actions and profits for this extension.

Theorem 3. PROFIT COMPARISON WHEN AON CAN RAISE FUNDS AFTER A FAILED CAMPAIGN

(1) Partial retention: Suppose ¢ < 1 and B = 1. Then, KiA outperforms AoN if and only if
retail potential is large enough. Formally, Formally, 113, > Hi‘* if and only if v > 4 (H),

where 4% (H) is decreasing in H, increasing in ¢, and always larger than 1.
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Full credibility 8 = 100%
Backer retention ¢ = 50%

Credibility 8 = 90%
Backer retention { = 67%

Credibility 8 = 50%
Full Backer retention { = 100%
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FiGURE 4.1: Profit-maximizing design choice (and feasibility threshold)
for different values of the signal credibility S and backers’ retention (.
The dashed curve is 4 from Theorem 1 and Figure 3.3, and is plotted to better appreci-
ate the change from the base model.

(2) Weak signal credibility: Suppose B <1 and ( = 1. Then, KiA outperforms AoN if and only
if retail potential is large enough. Formally, Formally,IT}, > Hi* if and only if v > 4% (H),

where 45 (H) is decreasing in H, increasing in B, and always larger than 1.

Theorem 3 considers two models, one for each of the drawbacks AoN suffers from (relative to
KiA) when attempting to raise funds and develop the product after a failed campaign. When some
backers do not show up in the retail market, a large enough retail potential makes KiA better than
AoN even if one assumes the market signal of a failed AoN campaign is as credible as under KiA (see
Figure 4.1, panel a). Similarly, when the market signal of a failed AoN campaign is not as credible
as the one of a KiA campaign, a large enough retail potential makes KiA better than AoN even if
one assumes that all backers show up in the retail market (see Figure 4.1, panel c¢). The advantage
of KiA is intuitively higher when such drawbacks are stronger, i.e., lower ¢ or 5. Figure 4.1, panel
(b), shows a case where both drawbacks are at work, but are milder. In addition, Theorem 3 states
that under both models, a higher crowdfunding hazard rate makes KiA perform better relative to
AoN.

Overall, Theorem 3 shows that even when AoN can attempt to raise funds after a failed campaign,

our main results continue to hold.

4.2. Endogenous goal setting. In the base model, we assumed that the goal of a crowdfunding

campaign is set equal to the funds needed, as recommended by all major platforms. In this extension,
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we let the entrepreneur set a goal in the range [0, C]. This helps the AoN design, because it can set
a goal lower than what needed, keep the funds, and then attempt to borrow from the bank.

As discussed in Section 2, if launching an AoN campaign with a goal lower than the real funds
needed could be done without suffering any adverse consequence, the AoN design would be trivially
superior to KiA, because it would be a more general design — one could “obtain” KiA by setting
the goal of an AoN campaign equal to zero. However, setting a lower, untruthful goal comes with a
host of negative consequences. We will mention two here for brevity, the interested reader will find
a more extensive discussion in the Appendix Section B. One is credibility: The goal is defined as
the amount needed to complete the project, hence it must be realistic given what the entrepreneur
set off to achieve. Nobody would pledge on a campaign to send a rocket to Mars if the goal was just
$1000. Another one is goal-pursuit: Crowdfunding users not only are more likely to fund projects,
but also contribute greater amounts of money prior to goal attainment compared to after the goal is
reached (7). In short, setting a lower goal hinders fundraising. In the model, we account for this by
modifying the amount pledged by backers to be wpjx when the goal is set to wC, with w € [0, 1],
thus recovering the base model when w = 1 and the goal is set truthfully to C.!° We assume that
the goal set during the campaign does not affect the dynamics in the retail market.

We use superscript w to identify equilibrium actions and profits for this extension where the goal

can be set lower than the funds needed. The next lemma provides the optimal goal for each design.

Lemma 4. ENDOGENOUS GOAL

o Under KiA, the optimal goal adjustment is 1, that is, wy = 1.
e Under AoN, the optimal goal adjustment is w% = 1 wheny < 1, and w*% = max [1/y, min [1, 0]]

otherwise, where W is given by

oy 112
=T =46+
YET3TV T

The KiA design always chooses a true goal, since it gains nothing by choosing a lower one. For
the AoN design, when v < 1, setting a goal equal to C is optimal, because when the goal is not met,
the market state is not promising enough to secure financing from the bank, making a lower goal
suboptimal. When « > 1, by contrast, the entrepreneur may be better off setting a goal lower than
the amount needed, to expand the states of the world in which she is allowed to keep the pledges

in order to pursue development. Figure 4.2, panel (a), shows the equilibrium goal strategy for the

100ne could wonder whether AoN might benefit from increasing the goal beyond the amount needed, and why we do
not model this. Any benefit of a higher-than-needed goal can be mimicked by KiA without problems by setting the
same goal. But a higher-than-needed goal would reduce probability of funding for AoN. And it would not help with
moral hazard when KiA beats AoN, that is, when y > 1, because AoN does not suffer from moral hazard when y >
1. So, increasing the goal of AoN beyond C would be pointless, which is why we only consider lowering the goal.
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FI1GURE 4.2: Optimal goal strategy for the AoN design (panel a) and optimal design
choice (and feasibility threshold) when the campaign goal is endogenized (panel b).
The dashed curve in both panels is 4 from Theorem 1 and Figure 3.3, and is plotted to better
appreciate the change from the base model.

AoN design. As it can be garnered from the figure, AoN is better off lowering the goal below C
when the goal is hard to reach (high H) and the retail potential is not too low.
The profit of AoN is given by

H2w*2 H2U)*
I = dvp wZ+7H(V+WZ)< 4A>+ 2A],

where w’ is given in Lemma 4. The next theorem shows the optimal design choice, which can

once again be plotted solely as a function of H and v — see Figure 4.2, panel (b).

Theorem 4. PROFIT COMPARISON WITH ENDOGENOUS GOAL
o KiA outperforms AoN if and only if the retail potential is large enough. Formally, 117 > I1Y{
if and only if v > 4" (H), where 3 (H) > 1.
o When the crowdfunding hazard risk is low enough, the AoN design performs as in the base

model. Formally, if H < H, then I1Y{ = II';, where

2
VI+2y

Theorem 4 confirms our main findings from the base model: KiA outperforms AoN when the

HY =

retail potential is large enough. Figure 4.2, panel (b), illustrates the choice regions as a function of
‘H and v, and also depicts with a gray dashed line the border 4 (H) identified in the base model. It
can be seen that the comparison is remarkably similar to what seen in the base model, with KiA
dominating AoN in the top-right area of the H — ~ space. It can also be seen that, as presented

in the theorem, the border on which the two designs perform equally well is the same as under the
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base model, 4 (H), as long as the crowdfunding hazard index is low enough — in this case, the funds
needed will be raised most of the times even when the goal is set truthfully, so setting a lower goal
is not worth it. Overall, our main findings from the base model are qualitatively confirmed under

this extension.

4.3. Pledge withdrawals. In the base model from Section 3, backers’ decisions about whether
to pledge on the campaign or not are final. In practice, many platforms (including Kickstarter
and Indiegogo) allow backers to change their mind and withdraw their pledge, provided this is
done before the campaign ends. In this section, we relax the base model by allowing backers to
check the status of the campaign right before it ends, and to withdraw their pledge if they so
wish (the platform refunds their pledge). Specifically, after all pledges have been made, but before
the campaign ends, a fraction 1 — ¢ of backers observe the total funds raised by the campaign and
independently and simultaneously decide whether to withdraw their own pledge, while the remaining
fraction ¢ of backers forget — or is otherwise unable — to do so. The parameter ¢ affects the extent
to which backers may decide to withdraw their pledge, and thus subsumes backers’ behavior as well
as a platform’s decisions, for example regarding its withdrawal policy. At one extreme, the case
¢ = 1 describes a setting in which no withdrawals are allowed and all pledges are considered finals,
as in the base model, while at the other extreme, the case ¢ = 0 describes a setting in which
not only the platform allows pledges to be withdrawn before a campaign ends, but all backers
punctually verify the status of the campaign shortly before it expires, without exceptions, possibly
also thanks to reminders issued by the platform — in short, a frictionless withdrawal process. We
call ¢ withdrawals’ friction. Understanding the role played by ¢ is important, and will allow us to
answer two questions: How does the possibility of withdrawals change backers’ behavior in the two
designs under study? Under what conditions are withdrawals beneficial /harmful for entrepreneurs
and for platforms?

We use superscript ¢ to identify equilibrium actions and profits for this extension. The equilibrium
solution and discussion can be found in the Appendix Section A. Here, we want to briefly note that
the withdrawal option is used by bakers under the KiA design when the funds pledged are low
enough, since this makes misappropriation more likely; by contrast, when the retail potential is
low enough, no backers withdraw their pledge under the AoN design, because when the goal is not
met, refunds are automatic, and when the goal is met, backers prefer to stick with their decision

to pledge. In other words, when the retail potential is low enough, the withdrawal decision backers
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make under the AoN design is contingent on the outcome of the campaign in a way that is perfectly
aligned with backers’ interest.!!

Next, we investigate the role played by withdrawal’s friction ¢.

Theorem 5. IMPACT OF WITHDRAWALS’ FRICTION ¢

As ¢ gets smaller:

e The price py weakly increases, the price px strictly increases, and the price ratio px/pa
strictly increases.

o KiA’s relative advantage over AoN increases, that is, % (H?/Hﬁ*) < 0.

The first point of Theorem 5 highlights that both designs can charge backers a higher price when
withdrawals’ friction ¢ is lower. This is because, thanks to withdrawals, backers may take their
money back when the funding is low and they expect their money to be misappropriated, and this
increases their willingness to pay. This is particularly true for the KiA design, because it always
collects all the pledges, and this makes misappropriation more likely. As a consequence, a lower
withdrawal friction increases the price under KiA to a larger extent than it does under AoN (Figure
4.3, panels a and b).

The second point of Theorem 5 states that a lower ¢ also makes KiA more profitable relative
to AoN. This is the result of two conflicting effects. On the one hand, a lower ¢ means that more
customers will withdraw their pledge, and the entrepreneur will collect — hence misappropriate —
less money. On the other hand, for the very same reason, backers are willing to pledge more money,
as stated in point 1. The net result of these two effects is always an increase in the expected profit
for the entrepreneur. The reason is that the entrepreneur would rather get more of backers’ money
when the crowdfunding market is large enough and the project can be financed, as it happens by
allowing withdrawals (remember point 1), as opposed to when the crowdfunding market is too small
and the project cannot move forward, as it happens when withdrawals are not allowed, because in
the former case the extra money may enable development and allow her to get access to the retail
market, while in the latter case it does not. In other words, withdrawals (i.e., a lower ¢) increase
profit of the entrepreneur on average, but decrease it conditional on not attempting development,
leading to a higher alignment between the entrepreneur’s and backers’ payoff as a function of the
underlying market state X. This effect is, once again, stronger under KiA, because of the larger role
misappropriation has under this design. It is worth noting that such improved alignment is likely

beneficial beyond what already observed in our model; for example, in the presence of information

Hwithdrawals could play a role for other reasons, for example, if users were prone to changing their minds after
pledging, but this is outside the scope of our model.
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FIGURE 4.3: Pledge prices as a function of withdrawals’ friction ¢, when v < 1
(a) and v > 1 (b), and optimal design choice and feasibility threshold, for dif-
ferent values of withdrawals’ friction: From right to left, ¢ = 0.75, 0.5, 0.25.
For panel (a) we used H = 1 and v = 0.6, for panel (b) we used H = 1 and v = 2.
In panel (c), the dashed curve in light gray is threshold 4 from Theorem 1, and is plotted to
better appreciate the change from the base model.

asymietries, the entrepreneur and the backers are more likely to coordinate on an equilibrium that
benefits all of them. The effects described in Theorem 5 can be appreciated in Figure 4.3, where,
as ¢ decreases (moving from panel a to panel b) the infeasibility area of KiA shrinks and the area
in which KiA outperforms AoN grows larger.

The results in Theorem 5 point to the fact that enabling withdrawals and making them as seamless
as possible (low ¢) is clearly advantageous for the entrepreneur. Moreover, it can be shown that
it also leads to more funds raised on average and to a higher probability of meeting the funding
goal, meaning that a lower ¢ is also in the interest of the platform since this will earn higher profit
(platform fees are typically a percentage of the funds collected) and attract more entrepreneurs (a
higher success rate of projects hosted on the platform can help attract entrepreneurs and backers
alike). Since backers in our model earn zero surplus in equilibrium, this means that a lower ¢ also

improves total welfare.

Practical implications for platforms. Our findings are consistent with the rules in place at Indiegogo
(and most other platforms), where pledge withdrawals are allowed. However, based on our findings,
we can recommend some changes to how withdrawals are currently handled. As of today, a new user
who decided to skip the “How It Works” portion of the website, would only learn about the possibility
of withdrawals after deciding to pledge on a project. Since the main advantage of withdrawals is to
encourage users to pledge, not knowing about the possibility of withdrawals until after the decision

to pledge has already been made takes away this advantage, and does in fact reduce profit for the
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entrepreneur. This means the mere existence of a withdrawal option can work in the opposite way
than intended. To avoid this, such option should be well advertised, possibly even on the campaign
page itself. Moreover, while a user can pledge without verifying her email, he cannot withdraw
his pledge, nor contact support, until her email has been verified, something that, as we have
experienced ourselves, can take several days. This should also be remedied, as withdrawals should
work seamlessly. Finally, backers on the Indiegogo platform are not reminded that a campaign they
pledged on is about to end. Our findings suggest that Indiegogo, and crowdfunding platforms in
general, should take a more active role in reminding backers that the end of a KiA campaign is
approaching. Sending an email 48 hours before the campaign ends would be a simple and cost-
effective way, but the platform could go as far as making automated voice phone calls to all backers
24 hours before a campaign ends, much alike many service businesses do these days to remind
customers of an upcoming reservation: This would make it safer for backers to pledge, to the

benefit of everyone.

4.4. Development is preferred to misappropriation. In the base model, we have assumed
that the entrepreneur appropriates pledges whenever doing so maximizes her own profit, and in
particular, never refunds backers. In Section 3.3.2, we tempered this assumption by making misap-
propriation probabilistic, thereby allowing refunds. Here, we temper misappropriation in a different
way: The entrepreneur attempts development whenever possible, and only misappropriates funds if
development is not possible, that is, either because she does not have enough funds, she cannot bor-
row, or development failed. This preference structure captures anecdotal behavior of entrepreneurs
who are obsessed with their product idea to the extent that they intend to pursue it even when,
on average, it may not be worth it — possibly due to risk-seeking behavior, or because they derive
private benefit from attempting development either by developing a network of contacts, improving
their CV, or simply by gaining personal satisfaction. As we are going to discuss, such a small
change in the entrepreneur’s preferences (for most market realizations, the entrepreneur behaves as
in the base model, since development is either not an option, or it is more profitable than pledge
misappropriation) has quite a significant impact on the relative feasibility of the two designs under
study.
We use superscript D to identify equilibrium actions and profits for this extension where development

is preferred to misappropriation. The equilibrium analysis can be found in the Appendix Section

A. Here, in the interest of brevity, we present directly the dominance and feasibility results.

Theorem 6. PROFIT COMPARISON WHEN DEVELOPMENT IS PREFERRED TO MISAPPROPRIATION
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(1) The AoN design is feasible in the entire parameter space. The KiA design is feasible if and
only if H < HP, where HP is given by
gp _ 2+l
2 b

and it is always higher (i.e., looser) than H from Corollary 1.
(2) The KiA design outperforms the AoN design if and only if the retail potential is large enough.
Formally, TIY. > 119 if and only if v > AP.
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FIGURE 4.4: Optimal design choice and KiA feasibility threshold when
the entrepreneur prefers attempting development to misappropriating pledges.
The dashed curves in light grey are 4 from Theorem 1 and H from Corollary 1, and are
plotted to better appreciate the change from the base model.

Theorem 6 states that the AoN design is always feasible, while the KiA design is not. This is
quite a strong departure from the base model from Section 3, in which both designs were infeasible
under the same conditions. When development is preferred to misappropriation, the AoN design
is a much safer bet for backers, as in this case, they either enable the entrepreneur to attempt
development (the goal is met) or get their money back (the goal is not met). By contrast, the
KiA design still suffers from an infeasibility problem. The reason is that, by construction, the KiA
design enables the entrepreneur to keep any money pledged on the campaign, and this may not be
enough to finance development, or even enable bank financing. The entrepreneur may attempt to
sweeten the deal by lowering the pledge price, but doing so can be a double-edged sword. On the
one hand, backers are more willing to pledge because less money is demanded from them. On the
other hand, if each backer is pledging less money, less funds will be raised in total, thus reducing
the probability that the project is ultimately financed, making it more likely that backers will lose
their money and receive nothing. The result of these effects is a downward pressure on the pledge

price, which must be lowered to entice backers into pledging because, due to price reductions, the
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risk that the project will not be financed has increased. In short, somewhat paradoxically, one could
say that the pledge price must be lowered because it’s too low. When H is too high, this dynamic
leads to a self-reinforcing downward spiral on the pledge price, and as a result, there exists no price,
no matter how low, that makes backers willing to pledge under the KiA design.

To summarize, on the one hand, this extension allows us to uncover an important difference
between the two designs in terms of feasibility — KiA is more prone to infeasibility than AoN —
while on the other hand, it confirms once again that the KiA design outperforms AoN when retail

potential is large enough, especially when the crowdfunding hazard rate is large.

4.5. Beyond AoN and KiA: Seed&Spark. In recent years, we have begun to see new ideas
and design changes being implemented by crowdfunding platforms, with the objective to deter
entrepreneurial misconduct (?) but also improve crowdfunding outcomes. So, while our paper
focuses on the comparison between the two most popular designs, AoN and KiA, we want to say a
few words about a design that has been developed in relatively recent times.

Specifically, the platform Seed&Spark has been employing a campaign design in which the cam-
paign is successful — the entrepreneur can collect backers’ pledges — even when the goal is not
met, as long as at least 80% of the goal has been raised. This design is interesting for two reasons.
First, the very existence of such a campaign design, where the provision point is decoupled from
(and set lower than) the goal of the campaign, speaks to the fact that the goal of the campaign
is more than just a provision point, and setting it too low comes with negative implications, as
already discussed in Section 4.2 (if it wasn’t so, the design employed at Seed&Spark would have no
reason to exist, as lowering the goal of an AoN design would achieve the same thing). Second, this
design seemingly attempts to strike a middle ground between AoN and KiA: on the one hand, it
allows partially financed projects to move forward, as KiA does, on the other hand, it offers some
protection for backers by requiring a minimum threshold of funding below which pledges are re-
funded, as AoN does. A few years ago, the Seed&Spark crowdfunding platform reportedly achieved
some of the highest funding rates (percentage of campaigns that are successful) ever registered by
a crowdfunding platform: a noteworthy 75%, compared to Kickstarter’s rate for film projects of
around 43% (7). We will refer to the design employed at Seed&Spark as the SS design. In such a
design, the entrepreneur will collect backers’ pledges as long as at least yC is raised on the cam-
paign, where y € (0,1) is the minimum goal completion set by the platform. Since this is the same
for all campaigns (at Seed&Spark, this is y = 0.8), we will consider y exogenous for the purpose
of studying SS’s performance on a single campaign, though we’ll also discuss what the optimal y

would be for a given campaign. The next theorem compares the dominance region of the SS design
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when compared to the AoN design and to the KiA design. We break ties by letting AoN and KiA
be preferred to SS due to their design simplicity.
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FIGURE 4.5: Optimal design choice between SS and KiA (panel a), be-
tween SS and AoN (panel b), and three-way comparison of SS, AoN, and KiA.
For the SS design, the value of the goal completion level, y, has been set to 80%.

Theorem 7. SS DESIGN: PROFIT COMPARISON AND OPTIMAL GOAL COMPLETION

o The set of parameters in which SS outperforms KiA is larger than the set in which AoN
outperforms KiA, for any y € (0,1).

o The set of parameters in which SS outperforms AoN is larger than the set in which KiA
outperforms AoN, for any y € (0,1).

e In a three-way comparison among SS, AoN, and KiA, for any y € (0,1), there exist two
thresholds, 45° (y) and 432 (y), such that the optimal design choice is AoN wheny < 455 (y);
it is SS when 5% (y) < v < 427 (y); and it is KiA when v > 427 (y).

e For any given campaign with v > 1, the optimal goal completion level for the SS design is
equal to y* = 1/v. At the optimal goal completion level, the SS design strictly dominates
both AoN and KiA.

Theorem 7 is best discussed with the help of Figure 4.5. The first two points in the theorem are
illustrated in panels (a) and (b) respectively: There, we can appreciate how swapping the SS design
with either of the two basic designs, AoN or KiA, always reduces the dominance region of the design
it is compared with, for any value of y € (0,1). This means the SS design is a solid competitive
choice for a platform that aims to attract entrepreneurs, if that platform intends to focus on a single
design, as most crowdfunding platforms choose to do. This is a rather strong result, and it is best

explained by noting that the SS design shares some of the characteristics of AoN (it cannot always
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collect the funds pledged) but also some of KiA (it can collect the pledges even when the goal is not
met), and this gives it a competitive advantage on a 1-to-1 comparison. This is best explained with
an analogy, in which crowdfunding designs are political parties, with the right wing and left wing
party being AoN and KiA, and where entrepreneurs are voters. If either party (AoN or KiA) were
to be replaced by SS, which would be a center-left or center-right party, then SS would get more
votes than the party it replaced, because being a moderate party, it would be politically closer to
the party it competes with, and is thus in a better position to attract voters from either of them.

The third point shows that in a three-way comparison, the SS design outperforms both AoN and
KiA for projects with an intermediate retail potential. This can be seen in Figure 4.5, panel (c),
where SS is the optimal choice for an intermediate range of retail potential, which is very wide
when the crowdfunding hazard rate is small.'? This is consistent with the fact that Seed&Spark is
a platform with a high project success rate, which corresponds to a low crowdfunding hazard index
H.

The fourth point of Theorem 7 states that for any given campaign with retail potential higher
than 1, if the goal completion level y is set optimally at 1/, SS strictly dominates both AoN and
KiA. The reason is that in this case, SS can raise funds in all states in which development is worth
attempting, and refunds backers in all states in which misappropriation would happen. A clear
limitation of SS, as employed at Seed&Spark, is that the platform sets the same goal completion
level for all campaigns. A possible explanation is that having a different goal completion level for
each campaign could be quite confusing for the average backer. Given this, it is quite interesting
to observe that the optimal goal completion level is simply the inverse of retail potential; and
even more interesting to observe that the optimal goal completion level does not depend on any
other project characteristic, such as project budget, development probability, product valuation,
or expected crowdfunding market size. This means that setting the optimal goal completion level
for SS does not need any complex formula, and it can work near-optimally for a lot of different
campaigns even if set to be the same for all of them, as long as they share a similar retail potential
— and this might just be what Seed&Spark is doing.!® Overall, the study of the SS design shows
that this is quite a promising design, especially for platforms focusing on a single design, or that
host campaigns with similar retail potentials.
12pigure 4.5 plots SS for a completion rate of 80%, the one used at Seed&Spark, but this observation holds true in
%ggefri;urse, there could be other reasons for why goal completion has been set at that level that go beyond our
model. For example, it is conceivable that allowing entrepreneurs to collect pledges when a low fraction of the goal
has been raised could fuel fears in backers that their money will be wasted in a project that will never be financed,

and this would quickly become a self-fulfilling prophecy. Ours is just a first step on a longer journey to understand
all the implications and limitations of the optimal use of the SS design.
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5. CONCLUDING REMARKS

When it comes to comparing existing crowdfunding campaign designs, there currently is a gap
between academic theory and real-world practices, with the former praising AoN as the superior
designs, and the latter having witnessed both KiA and AoN being employed for well over a decade.
Our work aims to fill this gap and help entrepreneurs navigate the current choices in the crowdfund-
ing world. On the one hand, our results caution entrepreneurs on the use of the KiA design, which
can allocate excessive risk on backers, and in so doing, cripple fundraising, or even doom a campaign
to failure. On the other hand, our results clearly identify an unexplored advantage of the KiA de-
sign — the possibility to increase financing and carry-through probability by unlocking third—party
financing — which leads to a higher expected profit than that of the AoN design, for campaigns
with a large retail potential that are unlikely to raise all the funds they need via crowdfunding alone.
We also identify that what holds KiA back in terms of performance is entrepreneurs’ misconduct:
Without it, KiA would always outperform AoN. Our many extensions confirm the robustness of our
results, the importance of allowing pledge withdrawals to further boost the performance of KiA,
and the surprising effectiveness of the relatively recent design employed at Seed&Spark, even when
it cannot be optimized on a per-campaign basis.

Our analysis is based on a parsimonious model and, as such, rests on simplifying assumptions
that have been made to preserve tractability and ease the exposition — we discuss some of them
below.

We assume that the only cost of accessing bank financing is the interest charged by the bank,
but there could be other costs, including red tape, which may be country-specific. Predictably, the
advantage of the KiA design would be diminished if bank financing was more costly or less accessible
than what assumed in our model.

In our model, consumers and the entrepreneur have the same information on the crowdfunding
market size distribution. An alternative approach would be one in which both have the same
prior information, and consumers form a posterior belief conditional on their own existence in the
market (7). This latter approach would result in the entrepreneur being more pessimistic on the
odds of their project being financed compared to consumers, which may not be too realistic, the
entrepreneur being often the most optimistic person about the success of her own project. One
way to reconcile the latter approach with the one used in the paper is to note that crowdfunding
entrepreneurs are often times consumers of their own product, and for this reason may share the

same expectation on the market size distribution.
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Our model abstracts away from platform fees, since these are relatively small (typically 5% of
the funds raised plus processing fees) and unlikely to change our results as long as their magnitude
is similar across the two designs studied.

There are many questions around crowdfunding design that still remain unanswered and are
worth pursuing. For example, in our model consumers’ valuation of the product is known to them,
however, it is possible that consumers may face uncertainty with respect to their valuation for a
product, if such product is of a kind never seen before; moreover, backers in our model pledge
simultaneously, but in reality, backers pledge sequentially, and it is possible that different designs
may be affected differently by these characteristics which are currently not present in our model.
It is also possible that different designs may induce different effort on the part of the entrepreneur
or backers to advertise the campaign. We leave these as promising directions of investigation for
future research.

We conclude with two observations. Our analysis reveals that KiA is not inferior to AoN, and in
fact can outperform AoN in some cases. While the KiA design is employed by some of the largest
rewards-based crowdfunding platforms in the world (e.g., Indiegogo and GoFundMe) its adoption is
not as common as that of the AoN design. In light of our findings, one possible explanation could
be the fact that crowdfunding platforms are often compared to one another based on the average
success rate of the campaigns they host, that is, on the percentage of campaigns that reach their
goal. Our results show that everything else being equal, a KiA campaign meets its goal with a lower
probability compared to an AoN campaign (Corollary 1) and moreover, that KiA outperforms AoN
for those campaigns that have a low likelihood of meeting the goal to begin with (i.e., high #, see
Figure 4.3). Thus, it is possible that the adoption of KiA in the crowdfunding world may have been
hindered by the bad publicity (in terms of lower % of campaigns that reach their goal) that it might
bring to a platform that decided to employ it.

Our work is just a first step towards a better understanding of crowdfunding designs. We hope
our results will rekindle the discussion on the relative merits of existing designs, which we believe
has been prematurely called off, and inspire others to devise new campaign designs, like the one

employed by the Seed&Spark platform, to harness the full power of this innovative business model.
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APPENDIX A. PROOFS

Proof of Proposition 1

It is shown in the body of the paper. Profit expressions are obtained using H = C ((51)/1,)_1 with
simple algebraic manipulations.

Proof of Lemma 1

When the crowdfunding market is x, the bank would need to lend C' — xp,., which decreases in
x, and may receive in expectation up to dyzv (i.e., it can be paid back at most the profit accrued
at time 2), which increases in x. This means that, upon lending, the bank can break even in
expectation if and only if > Zx, where the state Zx solves C' — Zxp,. = dyZxgv. Therefore, the
financing decision of the bank follows a threshold strategy, where the bank lends C' — zp,. if and
only if backers pledge at least Z, where 2 = Zxp, = Cp, (p, + 51)7)_1.

Proof of Lemma 2

Upon raising p, x and therefore observing z, the entrepreneur has a choice. If she does not
invest, she gets p, . If she invests, the entrepreneur gets dvay in expectation, which is the value
generated by attempting development (since the bank breaks even by the competitive lending market
assumption) minus the money borrowed from the bank, which is C' — p, x. In short, the choice is
between p, x on one hand, and dvzy — (C — p,x) on the other. So the net benefit of investing,
rather than misappropriating the funds, is Jvxzy—C'. Hence, borrowing and attempting development
is undertaken when z > C (Jvy) ™ £ .

Proof of Proposition 2

The price under KiA is the highest one that satisfies p,, < § v®

Kkia» MEANING p = 5@% =
6v—C (2uy) "t Tt follows that pr. < 0 (KiA unfeasible) whenever 20vuy < C, or equivalently H >
2~. The profit expression is obtained from IT; = Oi"KiA [p% ] (2p)~" dx—i—f;;A [—C + pt.x + dvary] (2p) "t da
substituting H = C (dvp) .

Proof of Corollary 1

It follows directly from Propositions 1 and 2, from (3.11), and the fact that &} <1.

Proof of Lemma 3

IT} can be written as dvp [14—7—7—[— HTQ(V— 1)} cSince Ilf, = dvp |1 +~v—H — % (% - %)},
their ratio is only a function of H and ~.

Proof of Theorem 1

The profit of the two designs are best rewritten as

X H?
Iy =dvp[l+~—H] - AAoN(SUNT (v-1)
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i 1 (H H?
Mg =dvp[l+v—H] - AKiA(iU/J; (2 - 4>

where Aoy = 5UMHT2 (v—1) and Agia = 57}#% <% - %) Clearly, KiA outperforms AoN if
and only if the ratio between Ag;4 and Aa,n is less than 1. Note also that when v < 1we have

Agia > 0> Agon, so clearly KiA can outperform AoN only if v > 1, which we hereafter assume.
So,

2
52 (y-1)
1 (H H? H?
;(7—7) < T0O-D
=4 < (-1
1 H HA2 H
271 <~ 4V T
0 < I -Tr+i-3
0 < HY?—Hy+H—-2

Whose solution is v > % 44/ % — %, the other root being negative. It is easy to verify that when
this holds, KTA is feasible.

Proof of Proposition 3

For the first point, we know that £ 4oy = pH and that Tx;4 = %, so we can derive the financing

5 : 2u—% 2u—pH H Qu—E g 2u— L%
probability of both designs as ®% = =& QMA"N = =5 lj‘ =1- % and 93, = & QNKZA = 5= =
1 — 2£. Hence ®j > @} if and only if 7 > 1.

The second point also follows from ®7 being increasing in «y, while ®% is not a function of .

The third point follows from Theorem 1, the first point of this proposition, and by noting that
F+y/E—3>1when0<H <2

The fourth point is obtained by taking the limit of ®7, and ®%.

Proof of Theorem 2
Equilibrium outcome for the All-or-Nothing design (AoN). Here, we solve for the subgame perfect
Nash Equilibrium of the game that starts at time 1, for the subgame in which the entrepreneur
chooses to employ the AoN design for her crowdfunding campaign.

Similar to the base model, we now distinguish between two cases: (i) v > 1 and (ii) v < 1.

(i) When v > 1, in the base model, development is always worth doing and there is no stealing.
Therefore, even if we introduce 7, which makes stealing probabilistic, there will be still no stealing.

So, this case in unchanged, and the profit remains the same:

21 1
oo = [ (~Hou+ po(1+7)0) 5 -do.
Hu 12
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Integrating out and simplifying the expression delivers:

1
HZ&|7>1 = _Z(H - 2)#”(’}’<H + 2) - H+ 2)~

(ii) When v < 1, the case is more nuanced.

Let us suppose that the state needed to reach the goal is lower than the state needed to make
development worth it, i.e. pl > v7. So that it can happen that we meet the goal but we don’t
have the market that is large enough to make development worth it, so that stealing can happen.
Consumers pledge if the expected surplus is non-negative, and the entrepreneur extracts all the
surplus from the consumers, which translates into the following equation for the consumer surplus

equal to zero:

C/(w) ) 24 )
/ —pgﬂll? + / (—=p1 + v)ﬂ(x) dr =0
C/py C/(w)
which delivers the optimal pledge price p’y = U(WC% 517655;2(;;? - V), Using the expression for C' via H
(C = Hvu) , we obtain the alternative expression for the optimal pledge price: le = %

The feasibility condition H < 2y again ensures that p} > 0, so there is no change in feasibility
condition under this extension as compared to the base model.

Let us write down the expected profit of the entrepreneur:

| —/H#M z(v(2y +nH — H)) 1 /2“( v(2y+ynH — H)
Al — T -

n—dx+
Hp/y 2y+nH —H

1
— Hop + vmy) —dx.
Hopfph, 2 +nH —H 2 2

Integrating the above delivers the final expression for the expected profit of the entrepreneur:

1T ey — po(H —29) (=8 (y + 1) + (y = 1)(n — 1) H?(2yn — 1) — 2yH*(v(2n = 3)(yn — 1) + n — 1) — 4y*H((v + 3)yn — 37y — 1))
A=t 4422y + (n — D H)(2y + H(yn — 1)) ‘

Equilibrium outcome for the Keep-it-All design (KiA). Here, we solve for the subgame perfect Nash
Equilibrium of the game that starts at time 1, for the subgame in which the entrepreneur chooses
to employ the KiA design for her crowdfunding campaign.

Let & be the market size needed for development to be worth doing. We assume that Z is no
larger than the highest possible state 2u (so, % < 2uor H < 2v, where H £ %), otherwise
crowdfunding will never result in development of the project.

Consumers pledge only if their expected surplus is non-negative, and the price that the en-

trepreneur sets is such that it squeezes all the surplus from the consumers. If the market realization



COMPARING CROWDFUNDING CAMPAIGN DESIGNS 39

zis such that it is lower than Z, then consumer gets (0 — pJ.) + (1 — ) - 0 = —np},; if the market
realization xis larger or equal than %, then the consumer’s surplus is v — p?(. Therefore the expected

consumer surplus is given by LHS of the below:

C/(yv) ) 2p ) Hy/~ . 2p )
(A1) / —nanﬂdx + / (v—1pJ) ﬂdx = / —nanﬂdx + / (v —pJ) de = 0.
0 C/(yv) 0 Hp/v
v(2y—H)

. . 17 _
Solving the above delivers p;- = S —H "
The expression for the optimal price confirms that the feasibility condition remains unchanged
under this extension as compared to the base model. In particular, as long as H < 2v, KiA is
feasible.

The expected profit is given by the following expression:

Hpy/v . 20 1
(A2) Iy = / ("7'1977;(4‘(1—77)'0)@(136-1— / (~Hpv + pj - x4y - ) ﬂdx
0 Hpy/y

We plug in the expression for the optimal price into the above and obtain:

i 2y —H) \ 1 1 (29 — H) 1
* v ’}/— v /'}/_
o’ = T ) g —H ikt Sl AV cx) —d
K / (n 27+77H—H> 2t / < Sy x> 2"
0

Hp/v
Straightforward integration and algebraic manipulations deliver the final expression for the opti-

mal profit under KiA:

o HoUH = 2) (=4y*(y+ 1)+ (v = 1)(n— 1)H? — 24*(n — 2)H)
K 4932y + (n—1)H) '

Profit comparison for 7 = 0. We split the analyses into two cases.

(i) If v > 1, then the below confirms that under n = 0 KiA is strictly dominated by AoN.

The profit ratio of KiA to AoN in this case is given by
() = (=) (2y—H) (=472 (v+1)+(y=1)(n—1)H2—2y*(n—2)H )
I = T - DH) () (H-2) ((H+2)—H+2)
which for 7 = 0 reduces to
_ @ H)(=) (=4’ (1) = (v=1) H>+47°H))
90) = = emE -G
Simplifying

(7) = —4P2 (D)= (=D H? 442 H 4P 4’ Hidy? (1) H? 494y’ H 4y 4+ (y—1)H?
I = TR GEA)-HT2) | B HT 2 (-DH? T AP ayH Ay iy (1) H2
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Let A(y) = 472 — 442 H + 442, Here, A(y) = 472 —492H + 472 = 472(y +1 - H) > 0 Vy > 1
and H < 2.

A(y)+(y—1)H?
Then g(y) = I

Since (y — 1)H? > 0 and 72(1 — y)H? < 0, for ¥y > 1, therefore, g(y) = % > 1

vy > 1.
(ii) If v < 1, then the below confirms that under n = 0 KiA delivers the same profit as AoN.

The profit ratio of KiA to AoN in this case is given by

() = (=42 (v+1)+(y=1)(n—1) H2=2v*(n—2)H ) (2y+H(yn—1))
I\ = EP DT (- D -0 H3 (2yn—1) -2y H2(7(27-3) (yn— 1)+ 11— 1) — 42 H((7+3)77—37—1))

which for 7 = 0 reduces to

(7) = PO O DH 22 (-2) ) () H)
I = E8P G+ G- DHP = H By =D+ 472 H37+ 1)

Expand the numerator of g(v) as follows:
(4 (v+ 1) + (v = D(=DH? = 29*(=2)H) (2y — H) =
—8y! +1293H — 8v® — 692H?* + 4v*H + vH® + 2yH? — H?

Expand the denominator of g(v) as follows:

—8V3(y+ 1)+ (y - 1)H? —2yH?*(3y — 1) + 4y2H(3y + 1) =

—8y* +1293H — 893 — 672H? + 47?H + vH? + 2yH? — H3

Hence g(v) = 1.
Profit comparison for n > 0. In what follows we show that profit ratio of KiA to AoN decreases in
n.

We split the analyses into two cases.

(i) If v > 1, then the profit ratio of KiA to AoN is given by

(n) = (—1)(2y—H) (=492 (y+1)+(y—=1)(n—1) H2 =22 (n—2) H )
) = P A =D E)(— ) (H=2)(((H+2)~H+2)

and gy (n) = A/(H—2)(2(v+12)ilgf—712)’19)2(27+(n—1)H)2 < 0 because the numerator is positive (2H(H —

2v)2 > 0) and the denominator is negative ((2y + (n — 1)H)? > 0,(H —2) < 0 VH < 2 and
(2(v+1)+(y—=1)H) > 0Vy > 1 and H > 0). Therefore, the profit ratio g(n) decreases in n Vy > 1.

(ii) If v < 1, then the profit ratio of KiA to AoN is given by

(n) = (H=29)(=47*(y+ D)+ (=) (=D H2 =27 (n—2)H)
IV = By D +—D (=D H32yn—1) =2y H (1(20=3) (yn—D)+1— 1)~ H(+3)71-37=1)

Take the derivative of this expression with respect to n. The denominator is always non-negative.

The numerator is a quadratic function of 1: an? 4+ fn + ¢. We will consider «, 3, separately and
will show that they are all non-positive.

Consider v = vH*(H — 2v) (4(y + 1)v* + (v — 1)2H? — 2 (v* + v — 2) v?H). The expression in
the brackets is a quadratic function of H. Given v € (0, 1), it is always non-negative. Hence, given

H < 27, we have a < 0.
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Consider now 3 = —2yH?*(H — 27)* ((y = 1)H — 29*) ((v — 1)H — 2y(y + 1)). Clearly, it is
non-positive.

Finally, consider ¢ = vH(H —27)3((y — 1)H — 27)((y — 1)H — 2y(y +1)). It is also non-positive
given that v < 1 and H < 27.
Comparing the performance of KiA and AoN for v < 1. Let us now show that, if v < 1, then AoN
beats Kia all the time. That is: ; <1Vy <1

Denote the profit ratio g | by g(7y). Substituting the expressions for the profits into the ratio

delivers:
po(H=27) (=492 (y+1)+(v—1) (- 1) H2 —242(n—2)H )
g(7) = 42 (2y+(n—1)H) )
po(H—27) (=8v3 (v + 1)+ (y=1) (1= H3(2yn—1) ~2yH2 (v(2n=3) (yn =D +n—1) ~ 472 H((7+3)yn =37~ 1))
492 (2v+(n—1)H)(2v+H(yn—1))

Note, that aslongas 0 < H <2, 0<n<1,0<vy<1, H <2y, then 2y+ (n—1)H > 0.

Simplifying the above, we obtain:

() = (=472 (v+1)+(y—1)(n—1)H2 =2y (n—2) H ) (2y+H (yn—1))
IV = AT D - D E =) -2y H (1 (20-3) (yn—1)+n— 1)~ 22 H((7+3)71-37-1)

In what follows we show that the above expression is always < 1.

2vH
H2(1—7)—2H(1—7%)+4v(1+7)

smaller than 1 because H?(1 — ) — 2H (1 — %) + 4v(1 + ) is positive on H < 2v (evaluate this

which is

When  — 0 it is equal to 1. When n — 1 it is equal to 1 —

expression at H = 2 to obtain 8y% > 0 and also find its minimum H = 147 > 27y since vy < 1). We
now know that the original expression is decreasing in 7. Also there are no points where this function
is discontinuous — the denominator of the function is always strictly negative under our range of
parameters. To see that, notice that the denominator is a quadratic function of 1 with coefficients:
—2yH? ((1 —v)H + 29*) <0 (in front of n?); —H(2v— H) (2(y +3)v*+ (1+~v —2v*) H) < 0 (in
front of n); and —(H — 27)%((1 — v)H + 2vy(y + 1)) < 0.

Comparing the performance of KiA and AoN for v > 1. Let us now show that, if v > 1, then for

n
a large enough 7, KiA beats AoN and otherwise AoN betas Kia. That is: 35 > 1 : % > 1
AlY
n
Vv > 7, and otherwise % < 1.
v>
Denote the profit ratio | - by g(7y). Substituting the expressions for the profits into the ratio

delivers:

po(H=27) (=47 (v D)+ (=) (=) H*~2+*(n—2)H
9(v) = ( 42 (2y+(n—1)H) )/(_

Simplifying the above, we obtain:

() = (H=27)(=49*(y+ 1)+ (y=1)(n—1) H2 =22 (n—2)H )
I\ = TR D E) (— D) (H—2) (y(H+2)—H +2)

In what follows we show that 35 > 1 such that Vv > 4 we have g(v) > 1, and otherwise g(vy) < 1.

First, evaluate profit ratio at v = 1 which yields % <1

D(H - Doy (H +2) - H +2)

(given that 0 < H < 2 and
0 < n < 1). Taking the limit of the profit ratio at v — oo yields ﬁ > 1. Now compare profit
ratio to 1. After algebraic simplification this is equivalent to comparing 47?1 — (7 — 1) (72 + 1) (n—
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1)H? —2vH (73 — Y+ y+n-— 1) with 0. We will show that there is only one root such that v > 1.
Substitute v =t + 1. Obtain:

—2Ht*+¢* (1 — n)H? — 6H)+t* (4n — 2(n — 1) H* — 8H )+t (8n — 2(n — 1)H® — 2H (n + 2))+2n(2— H).

Then we need to show that there is only one root such that ¢ > 0. We will use Descartes’ rule of
sign to determine the number of real zeros of this polynomial of ¢. The sign of the coefficients in front
of t* and t3 is negative. Also, 21(2 — H) > 0. We will show that it is never possible that the sign in
front of ¢? is positive while the sign in front of ¢ is negative. From that it will follow that there is only
one change of signs of the coefficients and thus there exists only one such root that ¢ > 0, which is
equivalent to showing that there is only one root such that v > 1 — profit ratio intersects 1 only once.
To show the above rewrite the coefficient in front of t? as a = 2H?(1—n)—8H +47. Similarly rewrite
the coefficient in front of t as 3 = 2H?(1 —n) —2H(n+2) +8n. Then B —a =2H (2 —n) +4n > 0.
Hence, f > a. Then if o > 0 it must be that 8 > 0 and hence it is not possible that simultaneously
a > 0 and B < 0. This completes the proof.

Proof of Theorem 3

We develop this model with two possible sources of cost. Since having both makes the model
intractable, in the end we have to isolate either cost to hope to get some analytical result. We
assume that (i) some backers are lost in the retail market. After a failed campaign, only a fraction
¢ of backers will buy the product in the retail market. And that (ii) AoN signal is less credible.
After a failed campaign, with a probability of 1 — 3, the bank will choose not to finance the project
regardless of the signal observed in the failed campaign.

When AoN fails the goal, the entrepreneur can decide to raise money from the bank to sell the
product to the retail market plus the fraction ¢ of backers. After observing a market signal z, the
expected profit from investing C' into the project is then —C + §(vzy + (vx). So the bank will
finance the project (and the entrepreneur will borrow) if and only if the retail market will at least
repay the loan. The lowest state in which the bank is willing to finance the project xp is one for
which the retail market will barely repay the loan: dvay(¢ + ) = Hdvu, so xp = % Here, xy is

always lower than the market size needed to make development worth when backers have already

pledged: zp < & = %

The market size needed to hit the goal is same as in the base model, Hu. We now distinguish

between two cases: (i) v <1 and (ii) v > 1.
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Case (i): v < 1. In this case, the goal is not enough to justify investment, we need a higher x
than that. Yet, after failing the goal, it may be worth investing since now some backers will also
buy. This happens if the goal is enough to justify investment when selling to some backers and
retail, or (assume funding is available): —C' + dvz|_ ¢ (v + ¢) > 0. Paradoxically, feasibility might
be higher than in the base model. When g is high arfg ( is also high, failing to meet the goal might
make it worth developing because now both backers and retailers will buy.

The pledge price in this case is the same as in the base model, since when goal is not met, backers
are refunded, so for them the game is not different (the only equilibrium in pure strategies is, once
again, all backers pledging, as long as waiting does not yield a higher surplus, which is impossible
since surplus in retail market is zero).

So the profit is, meet the goal and raise enough to get NPV> 0 and develop, or, fail to meet the
goal, but raise enough to make it worth develop when some backers also will buy the product, and

if the bank lends, borrow and develop. In math, this is:

Hyp

2 Hp
I = / (x(ov) — Hévp + 6x’yv)id:z + B/ (—Hdévp + dvx(¢ + ’y)idx
241 L 2p

Which is equivalent to:

2 — — _
Iy = ié/w (4(7 114 200+ 1)7(2%(15 D+ =¢) 4H) .

Now, let us show that KiA can not beat AoN when v < 1.

The profit gap between Kia and Aon is given by
2 _ _ —
g(v) = (dvp) [(74_ %f _ % —H+1)-1 (4(’Y+ 1)+ H2(y (=D (By(y =D+ =) 4H>} = (Svp) f(v),

72 (v+0)
where dvp > 0 and let

_ H2 H 1 H?2 (y(y (=D (By(y+¢=1)+1) =)
f('y)—(7+@—5—H+1)—z(4(7+1)+ (0 _4H)'

Simplify f(7) as follows:

H(2v(y+)+vH (By(v+¢(—=1)>—1)+((—H)
7)== e WP pein)

We need to show that g(7) < 0if0< H <2,0<~v<1,H<2y,0<(<1l,and 0 < p < 1. To

show this, in what follows we will prove that f(y) <0on 0 <~y < 1.

—1)2— _
(a) To show that f(7) = _H(2y(v+o+w(gyz(&i<o 1)2-1)+¢(—H))

that the numerator of this expression H (2y(y+ () +vH (By(y+( —1)* = 1) + ((—H)) is nega-

is negative, it is enough to show

tive. We take out H > 0 and work with the remaining expression denoted by r(v,n, 3, H) and
given by r(v,n, 8, H) = 2y(y+ () +vH (57(7 +¢—1)2 - 1) + ((—H). We isolate two special cases
(n=1and 8 =1) and show for each that r(y,n, 3, H) < 0.

Consider the first special case. Simplify r(vy,n, 8, H) and evaluate at n = 1 to get:
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r(v, 1,8, H) = y(H — 2v) + (H — 29) + (-1)BH~*".

Recall that H < 2 for feasibility. Hence, the expression r(v, 1, 3, H) is always negative. Which
means that, in the first special case, the profit gap is always less than 0 when ~ < 1.

Consider the second special case. Simplify r(v,n, 5, H) and evaluate at 5 =1 to get:

r(y,n, 1, H) = =22 = 2v¢ + 74 (—H) — 273CH + 23 H — ~*C?H + 2v*CH — v*H +~vH + CH.

This expression increases in H because riy(v,1,1, H) = —v* + 2731 =) +4* (-(* +2¢( - 1) +
Yy+(¢>00n0<~vy<1,0< <1 (This is because is a concave quadratic function of ¢ which is
positive and has a positive derivative at ¢ = 0, furthermore, at ¢ = 1 it becomes 1 + v — v* > 0).

2 2
—% which is clearly negative.

Now, evaluate this expression at H = 2vy. r(vy,n,1,2y) =
Hence, r(vy,n,1, H) is negative on H € (0,27),0 < v < 1,0 < ¢ < 1. Which means that, in the
second special case, the profit gap is always less than 0 when v < 1.

This completes the proof of the fact that KiA can not beat AoN when v < 1.

Case (ii): v > 1.

When v > 1, as in the base model, if we conjecture that meeting the goal means development is
worth it, i.e., ]% > %, we find that the pledge price is equal to dv, and under this pledge price, the

conjecture holds iff v > 1, because the conjecture translates into % > %. Thus, price is vd, hence

the goal is % When the campaign is unsuccessful, x < %, so the expected profit for this range of

BOH? pv(y+¢—1)?

70 . We now

market size is fﬁ (—Hévu—i—évm((—i—’y))ﬁdw, which can be simplified to

v+¢
(H2(v+¢-1)?)

group dpuv out to obtain 5/11)5 , which is always positive because the bank will surely

Now, group duv out to obtain:

4(v+¢)
not finance when the signal is less than % We put together all states and obtain the AoN profit
2 _1\2
when v > 1: II(v) = fff;(az(csv) — Hévp + (5.%71))%6&17 + ﬁ5#v(11(7(r<r)c D ) Integrating out leads
(%Lﬁ)(v5v+5v)—5Huv(2u—Hu) 2112
to HZ(’}/) _ 2 B(H ('Y""C 1) )

) , 2 R G
117 — 2
g(y) = 20D _ BH?(y4+¢-1) + % ((’Y-i— 1) ( _ H7> —H(2- H))

dpv 4(v+¢)
Let us show that when v > 1, KiA beats AoN when + is large enough. The profit ratio of
: e o _ (Y4+Q) (H —27) (H—-2(y+1))
KiA to AoN is given by g(y) = YA+ () +HH? (B(y+¢—1)? =y (v+0)+v+C) —4H (v+()) We start from
the general model but then zoom in on the two special cases: ( = 1 and 8 = 1. The de-

nominator of this expression is positive. Therefore showing that g(n) > 1 for large enough 7 is
equivalent to showing that the numerator minus denominator of g(7) is bigger than zero for large
enough . Numerator minus denominator is simplified to the following function: s(v, H,3,() =
HHC-7vBO+C¢—1)?=v(y++v+¢—1)) —2(y+()). This function is in the form —aH+
bH?, where a < 0. So the function is zero when H = 0, then decreases, and either keeps decreasing

or goes up and eventually goes into positive. Therefore, KiA beats AoN if and only if H is large
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enough. Now, evaluate s(v,H,3,¢) at v = 1. s(1,H) = H ((-1)8¢*H + ((H —2) + (H — 2)),
which is always negative. This proves that profit ratio is less than 1 when v = 1.

Now consider two special cases mentioned above. Then, we equate s(vy, H, 3, () to zero, so that
profit ratio is equal to 1. We do this for each special case, starting with 5 = 1. s(v, H,1,¢{) =
72 (H2 — CHQ) + v (—§2H2 +(H? — 2H) + (H? — 2CH, this is a quadratic function of ~; it is
convex and since at v = 0 it’s value is negative ((H? — 2(H = H((H — 2) < 0), it has one positive
and one negative root. Also, s(1,H,1,{) = H (CQ(—H) +(¢(H—-2)+H - 2) < 0. So, clearly, on
v > 1, s(v, H,1,() crosses zero only once when + is large enough, and such = is larger than 1.

Consider the second special case: ¢ = 1. s(v, H, 3,1) = y*H?(1—3)—~v(2H)+H(H —2). Thisis a
3rd degree expression with no second degree term. When ~ = 0, it is clearly negative. The derivative
at v = 0 is negative. As =y increases, eventually the third degree term, which is the only positive
term, becomes prevalent and the function shoots up. Also s(1,H,3,1) = —H(BH —2H +4) < 0.
So, clearly, this crosses zero only once when 7 is large enough, and such ~ is larger than 1.

We have proven that KiA beats AoN when « is large enough in either model. Such threshold ~
is larger than 1.

Proof of Lemma 4 and Theorem 4

One could argue that AoN might benefit from increasing the goal. Any benefit of higher goal
can be mimicked by KiA without problems. A higher goal would reduce probability of funding for
AoN. And would not help with moral hazard when KiA beats AoN, that is, when + > 1, because
AoN does not suffer from moral hazard when v > 1. So, it would be pointless. Therefore, we only
consider lowering the goal.

In this extension, when setting the goal to wC', pledges are reduced from psa down to wpax, on
account of all the goal-related effects discussed in the paper.

Under the new base model, when AoN lowers the goal, it can increase the probability that funds
are stolen. Specifically, when the true-goal stat, %, is lower than development state, %, lowering
the goal to less than C does no good to AoN, since it adds stealing probability, which in the best
case is neutral, and reduces pledges due to goal-related effects. Thus, when v < 1, optimal goal
is the true funds needed C' since a higher goal would only increase stealing, hence (weakly) reduce
profit.

So, our analysis from the base model should change only when v > 1, which is the relevant part.
Here, it could make sense for the entrepreneur to lower the goal, but never so low to collect funds in
states lower than & (this would add stealing without increasing carry-through probability, hence

ovy
would be bad). This means when v > 1, there is no stealing. Let wC € [0,C] be the goal chosen
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by the entrepreneur, with w € [0, 1]. If %, which is the lowest funding state (state in which funds
are collected), can never be less than %, which is the lowest investing state (because again, this
would induce stealing), this means that w must be no less than % Ok, so we know that % <w*<1
(condition 1).

Assume v > 1 since this is the only relevant case. Goal met, hence develop, so there is no stealing,

hence pledge price is dv. The AoN profit is given by IT* = fjé‘mw)(x(év)w — Hévp + (51"7@)%6&',
Tov
(QMZ—%HQMZLUQ)(75v+5vw)—5H;w(2u—Huw)
2p
We must find optimal goal w*. First, notice that AoN profit is concave in w because second
— H? 12 (ydv+6vw) — 28 H? 2 vw
2u

which can be further simplified to IT%y =

which can be further

derivative of the profit with respect to w is given by

. . §(—H?)p? 3 . . . . oy
simplified to ( );Mv(7+ ) which is clearly negative. Therefore, we will use first order conditions

to find a potential optimal w. The derivative of the AoN profit with respect to w is given by
%5/11) (H2 (—2’yw — 3w? + 2) + 4). This is a quadratic concave function of w, which at w = 0 is

positive, therefore, it has two roots: one negative and one positive. The positive root is equal

to \Y2HA*+6H44-12H2—~vH?

I and is the potential optimal w. It is indeed optimal if it lies within

the boundaries provided by condition 1 from above: % < w* < 1. Which means w*(H,v) =

. A/ _ 2
max{%,mln{l,w(H,y)}}, where w(H,v) = VHILGH F12H—yH -3+ %\/% +6+~2 (In

3H?
Explore the properties of w(H, ). (1) Take a derivative of w(H,~y) with respect to v and simplify

the main body of the paper we denote this value by w.)

: o1 ~H? 1 . ~H?
to obtain the expression: =z — 1. Factor out £ to obtain -
3 (v2+6)H*+12H? 3 /(72 +6)H +12H?
2
Given 0 < H < 2 and v > 0, this expression is negative, because oLl -1 < 0iff

V(2 +6)H 12H2
YH? <\/(v*+6) H* + 12H? iff ¥*H* < (v +6) H*+ 12H? iff 0 < 6H* + 12H?, which holds true

for H > 0. Thus, w(H,) degreases in v on 0 < H < 2 and v > 0. (2) Take a derivative of w(H,~)
4

HA\/H2((v2+6)H2+12)’

negativeon 0 < H < 2and~y > 0. Thus, w(H,y) degreasesin H on 0 < H < 2and «y > 0. (3) Recall

. A/ _ 2 X
that w*(H,~) = max{%,mm{l,w(H, v)}}, where w(H,vy) = 72H4+6§;+212H2 7 Since w(H, )

with respect to H and simplify to obtain the expression: — which is is clearly

degreases in H (shown in point 2), there exist two threshold values on H: Hi(vy) and Ha(7y); where
Hs() is such that VH < Ha(7): w*(H,~v) =1 and Hy(y) is such that VH > Hi(v): w*(H,v) = %
Let us find the exact values of these thresholds. Hj(y) solves w(H,~) = 1. Substitute for w to
obtain: 72H4+61;IZ—212H2_7H2 = 1 which is equivalent to /H?2 (72 + 6) H2 +12) — (y+ 3)H?> =0
since H > 0. Let t = H? > 0 to obtain \/t((v2+6)t+12) — (v + 3)t = 0, solving for ¢ and

getting back to H yields H = ﬁ = Hi(vy). Note that Hi(v) decreases in . Ha(7y) solves

. . 2 4 4 2_ 2 . . .
w(H,v) = % Substitute for w to obtain: Y2 +6]§HJ;12H 72— % which is equivalent to —y2 H2+

v/ H2 (v2H2 + 6H2 +12) — 3H? = 0. Let t = H? > 0 to obtain v/t (v2t + 6t + 12) = ¢(3 + +?),
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solving for ¢ and getting back to H yields H = % = Hy(vy). Note that Hy(7y) increases in +.

Further, Hy(y) = Ha(v) = % if y=1.

Given point (3) from above, we now can slice up the (H,~) space (for v > 1) into three re-

gions. A “left” region where w* = 1 (here, H < Hi(7)), a middle region where w* = w(H,v) =

/~2 4 4 2_ 2
rH +6gH—;12H LIRS (%, 1) (here, Hi(y) < H < Hx()), and a “right” region, where w* =

2=

(here, H > Hs(7y)). The profit gap between KiA and AoN is given by (where we factored out pvd

(H=27)(H=2(y+1))
4y

3 ((’y + w*) (2 - w) —H(2- Hw*)), where w* = w*(H, ). In what follows, we analyze re-

as this multiplicative term does not impact the ensuing analyses): r(H,vy) =

gion by region and show that, for each region KiA beats AoN iff V4 > 4 > 1, where the value for ¥
is specific to each region.

Since the left region is the same as the base model, we know that KiA beats AoN iff v is
large enough and such a threshold ¥ is strictly larger than 1. Now, let us show that this also
holds true for the right region. In the right region, the profit gap between KiA and AoN is given

by 7(H,v) = H-2y)H=2(+1)) i ((fy + %) ( H—2> - H (2 — %)) which can be simplified as

4 - 272
4(y=1)y>+H%—2v2H
443

4(y=1)
~— >0
(for v > 1) when evaluated at H = 0. It has two positive roots: one equal to 27 and the other equal

. This is a quadratic function of H, it is convex in H and is equal to

to 2y (v —1). The function turns positive and stays positive indefinitely for any ~ that is larger
than the largest of the two roots. Hence 35 = max{2v,2vy(y — 1)} > 1 (because v > 1), such that
Vv > 74 profit difference between KiA and AoN is positive. Finally, since with these analyses we
focus on the case of v > 1, and r(H,1) = 1(H — 2)H < 0 (because H < 2), then for Vy < ¥ profit
difference between KiA and AoN is negative.

Last, consider the middle region and consider the difference between the KiA and AoN profits:

(H—-2y)(H-2(yv+1)) 1

& 3 () £ (2 Jue?) - e - Hut )

\Y2H*+6H44-12H2—~vH?

3H?

where w(H,~)= . This difference is negative at v = 1 and is positive when

v — o00. The derivative with respect to « has the following form after algebraic simplifica-

292 (7y/H2(2+6) H2+12)—6) +(27'+67%—9) H> + 18 H

36+2
creases with + for all ¥ > 1. Thus, we need to show that —2+2 (fy\/H2 (v 4+6)H?+12) — 6) +

tion: We will show that the profit difference in-

(274 + 672 — 9) H? 4 18H > 0 for v > 1. Rewrite this inequality as follows:

1292 + 294 H? + 672H? — 9H? 4+ 18H > 273\/H?2 ((72 + 6) H2 + 12)
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Notice that the left-hand-side is positive since 18 H > 9H? for H € (0,2). Then square the left-

and right-hand side and simplify the inequality as follows:

8y ((H +2)H? +2) +127%(2 - H)H (H*> +2) +9(2 — H)*H? > 0.

Notice that all the coefficients in this polynomial are positive. Hence, trivially, this inequality
is true. Thus, we showed that the profit difference increases in v for v > 1; and since the profit
difference is negative at v = 1 and positive at v — +o00; then there 35 > 1 such that KiA beats
AoN iff v > 4. This finishes the proof.

Proof of Theorem 5

Consider AON, v > 1. When the goal is met, development is worth it. So, if the goal is
met, entrepreneur develops, which is what backers want. No reason to withdraw then (if the
goal is met). If goal is not met, backers are refunded, so withdrawal option cannot change the
outcome. So, in this case nothing changes compared to the base model. The AoN profit is given by
I = f]‘;(x(év) — Hévp + vav)idw = —20(H = 2)pv(y(H +2) — H + 2).

Consider AON, ~ < 1. If the goal is not met, backers are refunded, so withdrawal option cannot
change the outcome. If the goal is met, entrepreneur may steal or may develop. If pledge level is
not large enough to warrant development, backers are better off withdrawing their pledge if they do
not forget to do so. So the expected surplus of a backer is the sum of: (i) if x < 1%, then O (refund),
(ii) if Z% <z < %, then —pa¢ (refund if you remember, else you lose your pledge), (iii) if z > %,
then d-(v—pa) (get the product if development works out), and (iv) if z > %, then (1—9)-(—pa)
(lose money if development fails). We replace C' with Hdévp, integrate over each state, and sum

e o) DO L8 G ) O o 0 G e 70 SR

those up to obtain the following: —

21 21 21
solving for p4 we obtain the optimal pledge price: pg = % This implies that, for v < 1

as long as H < 2v, AoN is always feasible. The AoN profit is given by the sum of (i) if x < 1%’

then 0 (get nothing), (ii) if pg <z< %, then paz¢ (get money of those who forget to withdraw),

A

(iii) if = > %, then ¢ - (paz — C + vyx) (get pledges, invest, get retail profit), and (iv) if z > %,
then (1 —¢) - (paz — C) (get pledges, invest, fail, keep the money). We replace C' with Hdvp, and

pledge price with the optimal pledge price, integrate over each state, and sum those up to obtain the
Hp

. « Sv(2y+yHp—H 2, Sv(2v+yHp—H
following: IT% = [ ”( ity (M’( 7;(71;}1_% )))ﬁdac—kfﬁ (az—v(zg_tg(é(_b}] ) —H5vu+'y5vx)id:z.
ov(2y+yHp—H ¥

INFHG—H

Which can be simplified to I =

2(y=D)y(H—-2v) | (y=1)H(H—-2v)
Spv(H —27) (74’727 ;W+I‘,}(¢*1>w + gv+H(v¢*1;/ +2(771)H)
4~2 :

Consider KiA. The pricing condition changes in the following way: @, (év — pk) + (1 —

¢, ., )(—pk) = 0. @, does not change: borrow iff retail market covers costs. So, we can find
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SHpv SHpv

<
dvy

o, as 2H;M and pg solves (replacing C' with Hévp): 2M7 ”6“ (6v — pK) + (5, )(—pk) = 0,
which simplifies to px = ;ﬂ(gi(%q) Hence, feasibility is the same as in the base model The KiA

Hpu
profit is given by I} = [~ qﬁx%)ﬂdaﬁ + fﬁ x% — Hévp + 5v’yx)ﬂdaﬁ which
vy

Spv(H—27) (=492 (v+1)+(v—1)H?(¢—1)—2v? H(¢—2))
472 (2v+H (¢—1)) '

Proof that price ratio £ decreases in ¢ for v > 1.

simplifies to II}, =

. . D . . 61}(H72'y) P .
The price ratio P& is given by —5=77=15 /(6v - 1). Take a derivative of 2 with respect to ¢
and simplify to obtain %, which is clearly negative because H < 2 and ~ > 1.
Proof that price ratlo decreases in ¢ for v < 1.
The price rat1o is given by — 2‘3355( ;V / J?Qizsz 1)131 ). Take a derivative of w1th respect
vH (H—27)

to ¢ and simplify to obtaln G+ HA$=1))2

Proof that AoN always beats KiA when v < 1.

which is clearly negative because H < 27.

Consider the difference between the profit of KiA and AoN. After algebraic simplification it can be

Ho(2y—H) (47 +(7—1) H?(p—1)~2y° H(¢—1))
4y(2y+H(¢—1))(2v+H (v¢—1))

multiplicative term (dvu) and conduct the analysis of this ratio without it. In the region under

rewritten as: (dvp) . In what follows, we take out the positive

2y _ _(d=—yH
5 TH(I ¢)  T-H(1 9 Lbhe

first term is negative since H < 2v. The second term is positive: 2y —H(1—~¢) > 2y—2v(1—~¢) =

consideration, the sign of this expression is defined by the sign of

2v2¢ > 0. Hence, the difference between the profit of KiA and that of AoN is negative.
Proof that profit ratio of KiA to AoN decreases in ¢ when v < 1.

The profit ratio of KiA to AoN can be simplified as:

—4(+ D)+ (- DH*(¢—1) —29°H(¢ — 2)
2+ 10— 1) (i — R GMIEET o, 1))
By taking the derivative with respect to ¢ and simplifying we obtain a quadratic function of
¢ ap® + Bé + ¢, where o = H? (4(74— Dyt + (y—1)2H? -2 (72 +y— 2) ’yQH), B = 2H(2vy —
H) (1 =9)H +29%) (L=7)H+2y(y+1)) > 0, and ¢ = (H—27)*(1—7)H+27)((1 =) H+2y(v+

1)) > 0. Hence, the function ap?+ B¢+ is first positive and then is negative when ¢ increases. Thus,

to show that this function is positive on ¢ € (0, 1) it is sufficient to show that a¢? 4+ B¢+¢ > 0 when
evaluated at ¢ = 1. Simplify o+ 8+ ¢ as 2¢% (H*(1 — 7)2(2y — H) + 8y*(y + 1) —4H(1 — 7)7?).
The first expression in the brackets is positive due to H < 2. For the other two expressions notice
that 872(y + 1) — 4H(1 — v)y? > 8y2(1 + ) — 8v3(1 — ) > 0, where the inequality follows from
H < 27. Hence, we showed that the derivative of the profit ratio in our range of parameters is
positive.

Proof that profit ratio of KiA to AoN decreases in ¢ when v > 1.
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The profit ratio of KiA to AoN is given by

(H=27) (=492 (y+1)+(y—1) H?(¢p—1)—272 H(¢—2)) Lo
2T HG-D) /(=3(H ~

2)(y(H +2) — H + 2)). Take a derivative of this expression with respect to ¢ and simplify to

2H (H—27)?
Y(H=2)(v(H+2)+(2—H))(2y+H(¢—1))

is negative since H —2 < 0 (because H < 2) and v(H 4+ 2) + (2 — H) > 0 (because H < 2). So, the

obtain >, Where the numerator is clearly positive and denominator

derivative of the profit ratio with respect to ¢ is negative, which concludes the proof.

Proof that there exists 4 > 1 such that KiA beats AoN for v >4 and AoN beats KiA for

1<~y <A,

Consider the difference between the profit of KiA and that of AoN. After algebraic simplification
H(=4v2¢+(v—1)(v*+1) H*(¢—1)+2vH (v* =7’ +y+6-1))
492 (2y+H(¢—-1))
we take out the positive multiplicative term (dvu) and conduct the analysis of this ratio without

it takes the following form: (dvpu) . In what follows,
it. It is easy to show that the limit of the above difference at v — 1 is negative while it is co at
v — 0o. We will show that the difference intersects zero only once. First, notice that the roots of the
denominator are all lower than 1. Then, we need to show that the numerator crosses zero only once
for v > 1. Substitute v = t+1. Obtain 2Ht*+¢* (H?(¢ — 1) + 6H) +1? (2H?(¢ — 1) + 8H — 4¢) +
t (2H?(¢ — 1) + 2H¢ + 4H — 8¢) —2¢(2— H). We will use Descartes’ rule of sign to show that there
is only one positive real root. Coefficients in front of t* and 3 are positive. While the last term is
negative. We will show that it is never the case that simultaneously o = 2H?(¢p—1) +8H —4¢ < 0
and 3 =2H?(¢—1)+2H¢ +4H — 8¢ > 0. This is because o > 3. Then for all other combinations
of signs of o and 3, we have only one change of sign of coefficients of the above polynomial. Hence,
there is only one positive root for t. This is equivalent to having only one root such that v > 1.

Proof of Theorem 6

To prove the first point in the theorem, note that under AoN no misappropriation ever happens,
since whenever the goal is met, development can be financed and it will be attempted. Hence, AoN
is always feasible.

For KiA, the price is the highest one that satisfies p, < 9 @K(pK), where @K is the probability
of financing development and is given by 2’;—;@, where z is the lowest state in which financing is
possible and solves C' — ;f:pf = §y2v, hence is equal to C (pg + 5117)_1. This means pf = Ju2-t,

2p
Solving for pf , we obtain



COMPARING CROWDFUNDING CAMPAIGN DESIGNS 51

2

pK v gum = 0

D C _
P — v+ 51)72#(195%”7) =0
p£22,u, + p2 [2udvy — 2p6v] — 2u6%v%y + 6vC = 0
p£22,u + p22pdv [y — 1] — 2u6%v?y + SvC = 0

D o 2,u5v(1—'y)+\/4,u252@2(1—7)2—8,u5v(0—2,u6v’y)
by - 4p

o (1—v)+\/(1—7)2—2(5w ~29)
_ 5U(1—7)+\/(1+7)2—2H
2

To obtain profit, we start from expression
-1
C(pﬁ—i—éfw) 2

1 1
IR = Dr—d Py — C + vy ——d
K O/ prQM T+ / [pr + Ux'y] 2 z,

C(pg +(5v'y) -t

which follows from Lemma 1, which now governs the decision of whether to attempt development
or misappropriate pledges, since development is pursued whenever possible, which means whenever
borrowing is possible.. Let pf = 0v (1 — py). We have that

___c
Hg B foav(l—pKM) [z6v (1 — p,.)] idw + fL [zév (1 — p) — C + dvar] ida:
5@(1—pK+"/)
(5v(1—pK) 4 2

_ I /A c? _
o 28202(1- pK-i-’y) 7 H v (=P ) 2 [ 2 26202 (1-pi+9)” } C(2M (1- pKJr’Y))

2
_ 1| e _ 1A 1
- 61}72“ 262112(1—PK+7)2:| +ov (1 Pt ’Y) 2p |: 2 :| ¢ <2M 1 PK+’V ) 2p

1 1

_ c?
= _&U'LVYWW' m +5UM(1_pK+7) 6@#6’0/’& <2'u (1 pK-i-V) 2

= [2(1)2] +ovp (1 — p +7) — Hév (u - M%W(C>

1—py +v 1—p+7)
= 6UAL-—4(1;}ZI2:FW)2+(1_pK+’7)_H<1_2(1_ZL+V)>:|
= ovp _1 —pty-HAE HTQ <1pi<+v N 2(1—91+7)2>:|
= v 1—,0K+7 7{_,_7-[2(?2%

When the radical in the p, expression, 1/(1 + 7)2 — 2H, has no real solution, the KiA design is
. . . 2 . 14+2v+~2
infeasible. This means (1 + )" — 2H < 0, or equivalently, H > =3+

To prove the second point in the theorem, we show that HI% — Hg > 0 holds if and only if v is

large enough.
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ng —1mg > o

2<14v+\/(1+w)2*27'¢ Ty
2 2
iy H - ] =~ 0
<1Jr+\/(1+~r)2—21-¢+’Y ? [ T +5 (=)
2
2<1—w+\/<1+w>2—2ﬂ>

2
2_%(1_7) > 0

/ 2 2
w_;rfy_%_i_%

L1yt (147)2—2H 2
( +x2

1/ an
~1-9 /(=2 1=+ 2n +v)2+
2 2

HZ
o

2
1—y++4/(1+7)2 —2H
) ( ol (2 ) ""Y)

5 <1fv+\/(12+’y)2;27-£> by (1—

7—[7”1”2)272”(H+7-{,7272)7H[1+77%+%77%727%”37”72+%2v] > 0
242y —HAHYy—HY —HY —H +Hy < (H+Hy—2)\/(1+7)°—2H;

that is, HIL;) — H{:A) > 0 if and only if the following holds

(A.3) (H+Hy—2)\J(1+7)° —2H > 2+ 2y — H +Hy — Hy* — Hy® — H2 + Hy.

We have two cases to discuss (the case H + H~y? — 2 = 0 then follows by standard continuity

arguments):

(1) When H + Hy? — 2 < 0, that is, H < #, the above condition becomes

2 242y —HAHy—HY? —Hy2 —H>+H?
R R o

which never holds because the RHS is negative due to the numerator, call it n (v, ), being
positive as long as K is feasible (i.e., H < H). Specifically, this can be shown by noting

that (i) n (v, #) is positive for all 4’s when H = 0, and it is equal to zero when either H =

M, — 17472473 +4/9-27—512 744295416 U — Ho — 1-7+7%47°—1/9-27 572744295496 ..
L= 2(v—1) of 7t =72 = 3-1) ; (i)

Hi ¢ [0, TQ'P]’ and (iil) Ho ¢ [O,max (ﬁ,’ﬁ)]
(2) When H + H~% — 2 > 0, that is, H > #, the above condition becomes

2 242y —HAHy—HY? —Hy2 —H>+H?
(1+7)2—2H > il S T,

When v < —1 + v2H the RHS is not defined because KiA is not feasible, so we are
interested in the other cases, that is, when v > —1 4+ v/2H. In those cases, the LHS is non
negative for all v’s and is strictly increasing in 7y, while the RHS decreases strictly in ~.
Moreover, as 7 — 400, the RHS tends to +o0o0 and the LHS tends to —oo. It follows that
for every H there exists a 4 (#) such that ITR — ITR > 0 if and only if v > 4 (H).

Proof of Theorem 7
We begin by proving points 3, since points 1 and 2 readily follow.



COMPARING CROWDFUNDING CAMPAIGN DESIGNS 53

(a) Profit comparison AoN v.s. SS (yy > 1)

Suppose % < y%, then there is no stealing by construction. This implies pg = dv, hence
this condition implies % < 95%7 or, vy > 1. This means, if v = 2, y can be as low as 50%

and there would be no stealing. In other words, the profit difference between SS and AoN is

equal to pledges + development profit, when pledges are less than goal Hp but more than y goal:

g(H,~,y) = fglj‘y(—éHuv + yévx + (5@1‘)% dz, which can be further simplified to g(H,~,y) =

%(% (1—=9%) (y+1) — (1 —y)), which is always positive. Hence SS beats AoN when vy > 1.
(b) Profit comparison AoN v.s. SS (yy < 1)

(H=27) (=4 (y+ 1)+ H? (yy—1)+H (47 —2(7+2)7y+2))

Profit difference between SS and AoN is given by r(H,v,y) = T HOE=D)

(—3(H — 2)(v(H + 2) — H + 2)), where we took out a constant dvu since it does not vary with

v or y. Take a derivative of r(H,~,y) with respect to v and simplify to obtain »'(H,v,y) =

1 2H?y? 2—H . . .
iH ((27+H(7y71))2 +5 + H) > (0. Hence profit difference increases in v when vy < 1. Recall

that SS beats AoN when yy > 1 (see previous point in the proof). And the SS profit is continuous

as v moves through % So we are done. It is anyway easy to check that at v = i, the gap is already

H?(1—y)(y?+1)
4y

(c) Profit comparison KiA vs SS (yy < 1)

positive: limy_)% r(H,v,y) = > 0. Done.

o) (= 2y _
Profit difference between SS and KiA is given by r(H, v, y) = (H=2)( 47(7“)4:2753133(71;4:?)547 204 2)+2))

(H_ZW)(ZIV_%WH)), where we took out a constant dvu since it does not vary with v or y. Take a de-
rivative of r(H,~,y) with respect to v and simplify to obtain r'(H,~,y) = % > 0.

ur(H,7,y) = 0 and
2

Hence profit difference increases in v when vy < 1. Now compute lim7 .

lim_ 1 r(H,v,y) = %Hy(2 — Hy) > 0. So, the two designs are the same when - is so low that they
Yy

are not even feasible. As soon as v increases and designs are feasible (pledge price above zero), SS

gains advantage over KiA, until v = % So, our profit gap increases in  and is positive when v =

1
Y

(which is equivalent to yy = 1).
(d) Profit comparison KiA vs SS (yy > 1)

Profit difference between SS and KiA is given by r(H,v,y) = 1 ((fy +1) ( - #) —H((2- Hy)) -

(H—2v)(H—2(y+1))
4y

, where we took out a constant dvy since it does not vary with v or y. Take a de-

H((H-2)—H~?y?)
o <0,

i.e. higher gamma shrinks the profit gap when vy > 1. And as -y goes to infinity, the gap becomes

rivative of r(H,,y) with respect to v and simplify to obtain »'(H,~,y) =

negative: limy_, o r(H,v,y) = —o0.
(e) Summary.
All in all, we showed that KiA outperforms SS if and only if v is large enough. We also showed

that such gamma is higher than %, which, in turn, is higher than the gamma that makes AoN and
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SS the same. So, we have also proven the relative position of these two threshold gammas: the
AoN’s threshold gamma is lower than the KiA’s threshold gamma.

For point 4, it suffices to note that IIgg — II’y when y=1 and Ilgg — II}- when y=0, and the
derivative of IIgg wrt y is positive when yy < 1, and negative when yy > 1, making y = 1/ the

optimal value of y.

APPENDIX B. GOAL-RELATED EFFECTS

In this section we provide context to explain why setting too low a goal under AoN comes with
a host of negative consequences, as briefly discussed in Sections 2 and 4.2. To this end, we discuss

a number of goal-related effects that arise in crowdfunding, together with their implications.

(1) A known effect of choosing the funding goal in an AoN campaign is to set the provision
point for the campaign — the minimum amount of funds that the entrepreneur must raise
to be allowed to actually collect such funds. This effect may provide an incentive for the
entrepreneur to set a goal lower than the true amount needed, in order to increase the odds
that some funds are indeed collected. Such provision point effect (which is absent in the
KiA design) is routinely present in game-theoretic crowdfunding models, including ? and ?.

(2) There is ample and growing evidence that the presence of a funding goal generates goal-
pursuit effects in crowdfunding, that is, backers’ pledging behavior is different before and
after the goal is reached. We know from the extensive literature on goal seeking (77, etc.)
that people exert more effort to reach unmet goals and relax effort after achieving goals,
and a similar phenomenon has been empirically documented in the context of crowdfunding
campaigns. In their paper, 7 find that backers are much less likely to pledge once a project
reaches its goal. 7 find that consumers not only are more likely to fund projects, but also
contribute greater amounts of money prior to goal attainment compared to after the goal is
reached. The effect is strong and robust: on average, the fundraising rate of a crowdfunding
campaign slows down by almost 60% after the goal is met, and in some cases stops altogether.
Other researchers have found evidence that points to similar dynamics (?, 7). Setting a low
goal therefore comes at the cost of raising less funds due to weaker goal-pursuit dynamics.

(3) A third effect of setting the funding goal hinges on what it represents, and its potential
role in fostering (mis)trust. At Kickstarter, the funding goal is defined as “the amount of
money that a creator needs to complete their project” (?) and all major platforms have
similar definitions. Consistently with this definition, crowdfunding platforms recommend

that the goal of a campaign be set equal to the money needed to complete the project (?,7).
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Increasingly, they are also recommending entrepreneurs to explain where the goal of their
campaign comes from and how the money raised from backers will be used. For example,
Kickstarter has recently developed and made available for campaign creators a web tool to
let them share the breakdown of the costs of the campaign on their campaign page (7). Being
transparent may indeed be a winning strategy: preliminary empirical evidence suggests that
entrepreneurs who explain where the funding goal of their campaign comes from by breaking
it down into its components raise on average more funds (?). Setting realistic crowdfunding
goals with a breakdown of costs that correspond to the amount needed is also a common
recommendation in business articles and blogs (?77?). These facts point to the existence of
a trust-building effect, which incentivizes the entrepreneur to truthfully set the funding goal
equal to the funds needed and explain its constituents to backers, as failing to do so would
hinder fundraising.

(4) A fourth effect, which also incentivizes entrepreneurs to truthfully set their goal, stems out
of moral concerns and the desire not to lie to one’s backers. This honesty effect has been
documented in several other contexts (see for example 7, who find that participants prefer
truth-telling to lying even when the former is costly and the latter is non-detectable, and

references therein).

When only the provision-point effect (1) is taken into account, there is no downside to set a goal
lower than the amount needed. In such context, endogenizing the choice of the campaign goal leads
to the dominance result: AoN can set a zero goal and be like KiA, or set any other goal, hence it
dominates KiA. This finding is difficult to reconcile with the wide use of both designs in practice
over the last decade. Thus, while focusing on the provision-point effect (1) alone is a very fine choice
in models that consider only the AoN design, doing so when comparing AoN with KiA has rather
undesirable effects on the comparison.

Since pairing all the above effects with an endogenous goal would render the model intractable, we
chose to exogenously set the campaign goal equal to C' in our model. This simplification is beneficial
in a number of ways, since it (i) helps keep the analysis tractable and results easier to interpret;
(ii) is consistent with recommendations by crowdfunding platforms and experts; and (iii) rules out
KA as a special case of AoN, opening the door for the possibility that KiA may outperform AoN.

Lastly, it should be noted that our model assumes that both designs set the same goal, C. One
way to interpret this is that (i) C is the profit-maximizing goal under AoN once all goal-related

effects are taken into account, and (ii) we constrain the KiA design to set the same (and potentially
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suboptimal) goal as AoN. Setting a potentially suboptimal goal for KiA is conservative with respect

to showing that KiA can outperform AoN, which is one of the main objectives of the paper.



	1. Introduction
	2. Literature Review
	3. Model
	3.1. Model Setup
	3.2. Equilibrium outcome-0.2cm 
	3.3. Comparison between AoN and KiA

	4. Additional Extensions
	4.1. Raising funds after a failed AoN campaign
	4.2. Endogenous goal setting
	4.3. Pledge withdrawals
	4.4. Development is preferred to misappropriation
	4.5. Beyond AoN and KiA: Seed&Spark

	5. Concluding Remarks
	References
	Appendix A. Proofs
	Appendix B. Goal-related Effects

