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1 Introduction

Information asymmetries hamper capital markets in alocating capital across the most productive investment
opportunities. Firmsin demand for capital need to inform potential capital market investors of the prospects of
thelr investment opportunities, but in doing so they may simultaneously inform third parties with countervailing
interests. The latter includes informing potential opponents like product market competitors, which may result
in the opponent taking some adverse actions that harm the firm. Particularly, firms that consider an initial public
offering are faced with this confidential or proprietary information problem.! Instead of a public placement, the
firm can choose to issue privately which alowsit to inform investors directly thereby reducing the incidence of
leaking proprietary information. The extent to which private capital markets may mitigate proprietary information
problems will typicaly depend on the difference in disclosure requirements with respect to the leskage of
proprietary information between both capital market types. In addition to these disclosure considerations, other
factorsmay influencethe cost differential between both capital sources. Inthispaper werelate possiblecapita cost
differences with the discl osure problem of |eaking proprietary information and show its effect on the going-public
decision.

Financing and disclosure are two important corporate activities, whose interaction appears to be strongest
in the going-public decision. Central in our model are private firms that meet the requirements for listing and
that are faced with a (positive net present value) investment opportunity. We assume that the internal financing
means fall short or that the investment outlay is just too high so that the firm has to look for outside financing
opportunities.

The problem of selecting the appropriate financing source is not limited to sorting out the cheapest form of
capital. Other factors may also influence this choice. Amongst these are the costs related to the communication
with capital suppliers. A natura difference in communication costs between an initia public or private offering
are the higher direct costs to listing. Because these disclosure costs are too a large part fixed, their influence
on the going-public decision is rather straightforward: the larger the capital need, the more attractive public
capital becomes, ceteris paribus. In the present study, we are much more interested in the more intangible and
important source of disclosure costs that stems from leaking confidential information to opposing parties. We
posit that going-public has a large impact on the incidence of leaking confidentia or proprietary information.
First, a going-public firm has to deal with unknown investors that it can primarily reach via public disclosures.
Second, exchange authorities make high demands upon public disclosures. They normally impose additional
disclosurerules and watch more closely over the timeliness, compl eteness and precision of corporate disclosures.
Third, publicfirmswill attract more attention from financial analysts and the press, which further increases public
scrutiny. Finaly, being caught for fraudulent disclosurein public has far more serious consequences. Litigation
and reputation costs, for instance, are likely to be higher because more investors will be harmed and the negative

1The focusis on initial public offerings, for these firms will experience the largest changein disclosure environment. Firms considering
a seasoned public offering may also consider proprietary information problems since each public offering itself comes with additional
(disclosure) requirements. These firms, however, have already experienced the conversion to a more demanding disclosure environment and
have already adapted to the longer-term public disclosure requirements. For thisreason we consider theinitial public offering firm asthe most
appropriate examplefor our study.



news will be disseminated more broadly. Summarizing, public firms will face more pressure on their disclosure
activitiesand will have lessflexibility in choosing their disclosurechannels. Asaresult, disclosurecostsstemming
from the leakage of proprietary information, henceforth referred to as proprietary disclosure costs, are expected
to be higher for public firms and, hence, are likely to affect afirm’s going-public decision.

This paper analyzes the influence of disclosure environments on the going public decision of thefirm. In
our game-theoretical model, afirm can choose to financeits businesson the private or on the public capital market,
each of which having its own cost of finance and disclosure regulations. The going public decision is then a
trade-off between the cost of finance and the disclosure related proprietary cost. Roughly speaking, we find that
in equilibriumthe relatively better firms prefer private financing to public financing.

One of thefirst papersthat explicitly examines the question why firms go publicis Pagano (1993). Pagano
views the going public decision as a trade-off between portfolio diversification benefits and listing costs. In his
model the propensity of afirm to go public within a particular economy depends on the going public decision
of other firm's. The more firms are willing to bear the private listing costs the more efficient can be the genera
diversification opportunities. Thisexternality, however, can create severa equilibria, oneof them featuring a stock
market with very few companies listed. Zingales (1995) focuses solely on corporate control aspects associated
with going public. In hismodel going-publicistheresult of aval ue-maximizing decision made by aninitia owner
who wants to sell his company. By first going public the initial owner can increase his gains from eventualy
sdlling the whole company to a large shareholder.? Pagano and Roell (1998) also view monitoring to be an
important consideration on the side of an initial owner in deciding how to offer equity. To balance the benefits
stemming from the firm's market value and future private benefits, the initial owner weighs against each other
the cost of (over)monitoring® and the cost of providing a liquid market. The optimal solution contains some
level of monitoring and some measure of dispersion. An interesting prediction of the model that relates to ours
is that more stringent disclosure environments increase incentives to go public, because it offers more efficient
monitoring.

In Chemmanur and Fulghieri (1999) the going public decision involves trading-off the bargaining power
of privateinvestors against information production costs. Large sharehol ders have more bargai ning power which
enhances the possi bility of enforcing ahigher return on their investments so asto compensate theidiosyncraticrisk
run on therelatively large shareholdings. By publicly selling equity to numerous small well-diversified investors
the firm can mitigate the bargaining problem. Information production costs born by the issuer are higher in case
of public placements though. In the model firms go public only when a sufficient amount of information about
them has accumul ated in the public domain.

More related to our study are Maksimovic and Pichler (1998b) and Yosha (1995). Instead of concentrating

2 Other papers that consider an IPO as part of an overall value-maximizing strategy of selling a firm are Mello and Parsons (1998) and
Stoughton and Zechner (1998).

3n the paper the term overmonitoringis used from the perspectiveof theinitial owner of the firm. Assuming that he wantsto keep control
over thefirm, theinitial owner will also be interested in future private benefits when selling part of the firm. In this case the optimal level of
monitoring from the perspective of other investors, i.e. thelevel of monitoring that maximizesthe market value of the firm, need not coincide
with the level of monitoring that maximizesthe utility of the initial owner.



on control issues, Maksimovic and Pichler (1998b) focus on the influence of leaking confidentia information to
product market competitors on the decision to go public or stay private. They too model the choice of outside
financing as a trade off between a difference in cost of capita and indirect information disclosure costs. Their
focus, however, is more on the timing of the going-public decision than on the decision itself. All firmsin their
analysis go public eventually. Early investing firmsin an emerging or chancing industry trade-off the higher cost
of private capital against the higher likelihood of prematurely informing potentia entrants by going public a an
early stage. In contrast to the present study, they do not explicitly model the disclosure opportunitiesavailable to
public and privateissuers (i.e., they do not consider opportunitiesof strategic disclosure).

Yosha (1995) analyzes the effect of information disclosure cost on the decision between bilateral and
multilatera financing, which can be related to private and public financing, respectively. Besides utilizing the
somewhat uncommon view of public capital being more costly than private capital,* the effect of proprietary
cost on firm valueisrather limited in that model. This becomes particularly clear if one abandons Yosha's view
and supposes that private capita is relatively costly compared to public capital. For in that case, the effect of
proprietary cost on firm valueis negligibleand al firms prefer public to private financing.

In our paper the financing decision is the result of atrade-off between the cost of capital on the one hand
and proprietary cost on the other hand. With respect to the cost of capital, we consider both scenarios: public
capital may be cheaper or more costly than private capital. The first scenario is believed to be the most general
one, however, adverse selection and agency costs can be so high for young and relatively unknown firms that
it can make public capital more expensive than private capital. In addition, the cost of capital may be defined
more broadly than just the price set by the capital market. One may, for instance, also include the fixed cost
involved with preparing and disseminating theinformationthat i ssubj ect to disclosureinthe appropriatedisclosure
environment.

These two financing scenarios are studied under two different disclosure regimes. First, we consider the
case in which firms must disclose their proprietary information when they go public and, second, we consider the
case in which firms can disclose thisinformation voluntarily. In both disclosure settingsit is assumed that private
firms do and can not publicly disclosetheir proprietary information in acredibleway;® they disclosetheir private
information exclusively to their investors.

The appropriate disclosure environment depends on the extant disclosure rules of a particular exchange
applying to the informational item that is considered to be proprietary of nature. For example, if the proprietary
information can be thought of as the firm’'s earnings figure, © a public firm in amost all developed countriesis
obliged to disclose it, whereas in most jurisdictions- most notably that of the US - a private firm can withhold

4 The explanation for thisis that a bilateral financing arrangement involves communication with fewer agentsthan amultilateral financing
arrangement. Therefore, private capital should be less costly. Herewith, Yosha (1995) disregards other factorsthat are generally believed to
be of moreimportancein distinguishing public from private capital, like liquidity and diversification arguments. We refer to Maksimovicand
Pichler (1998a) for a general explanation of the relatively lower cost of public capital. The cost of public capital needsto be distinguished
from the cost of financing, which may differ dueto other factorslike proprietary disclosure costs.

5For example, because private markets lack disclosure standards that can be warranted by auditors or because private placements are
usually not warranted by an investment banker.

6 Other generally used examplesof proprietary information are earnings expectations and segmented information, although a large array
of corporate information hasthe potential of being proprietary in nature.



it. In EU-countries, where disclosurerules are predominantly code instead of listing based, differencesin formal
reporting requirements between public and potentia public firms are smaller than in the US. One thus might
conclude that our model is less appropriate in these instances. A firm's disclosure environment, however, is not
solely determined by formal reporting requirements. Issues like public scrutiny, and the changes of being caught
for breaking the rules as well as punishments adhered to it are as or even more important. It is clear that these
informal disclosure requirements are higher for public as for private firms.”

The basic model that we present includes four risk neutral decision-makers. a privately informed firm,
the public and private capital market, and an opponent.® At some stage of the game, the firm receives private
information about its firm value, eg. earnings. Private information ranges from relatively bad to relatively
good with the interpretation that better private information results in a higher firm value. The kind of private
information that a firm receives, depends on itstype. Types can be ordered from good to bad on the basis of first
order stochastic dominance, i.e. a better type receives valuable private information with higher probability. The
game is then played as follows. Dependent on its type, the firm decides between public and private financing.
Since we consider thefinancing decision to be the more fundamental decision with more long-term consegquences
relative to the disclosure decision, the financing decision is made before the firm receives its private information
in more detail. Once the financing decisionismade, thefirm learnsits private information about firm value that it
disclosesintheappropriateway. Subsequently, thecapital markets and the competitor observe thefirm’sfinancing
and disclosure decision and update their beliefs about firm value accordingly. Dependent on these beliefs, the
competitor can decide to take an adverse action that imposes proprietary cost on the firm. It is assumed that
the competitor benefits from taking the adverse action if and only if it believes that firm value exceeds a certain
threshold value (cf. Wagenhofer (1990)). Thegoal of thefirm isto maximize theresulting firm value, as perceived
by itsinvestors, including the cost of capital and the proprietary cost due to any adverse action by the competitor.

The second model introduces disclosure flexibility for the public firm in that disclosure of the private
informationisnot longer mandated. Thissettingis applicablewhen theitem that contains proprietary information
is not subject to mandatory disclosure. Such adisclosure environment need not imply that the firm remains silent
about its private information. Verrecchia (1983) and Wagenhofer (1990) show that firms may have an incentive
to revea their proprietary information. By introducing a voluntary disclosure environment for public financing
the disclosure decision gets separated from the financing decision. The possibility of withholdingthe proprietary
informationis no longer directly attached to the choice of financing.

We show that in these settings several sequentia equilibria may arise. The two extreme cases are a full
private financing equilibriumand afull public financing eguilibrium, in which al types choose private and public
financing, respectively. In the intermediate case of a partia financing equilibrium, both privately and publicly

71n the model we develop the main disclosure differences between going public and staying private can be represented by the emission
prospectus that all public exchanges require newly listed firms to publish. This document can be seen as a device rendering credibility to
public disclosures. Most of theinformation it containsis usually audited and additionally backed up by the sponsor(s) and other partieswhose
reputationsare at stake. Although private firms haveto inform their capital supplier(s) too, they do not haveto follow asstrict disclosurerules
leading to an equally secured prospectusthat can be publicly consulted.

8 For ease of notation we restrict ourselvesto one opponent. The results presentedin this paper still hold true though, if we allow for more
than one opponent.



financed types occur. The existence of either equilibrium depends mainly on the relative difference between the
proprietary cost and the capital cost differential. Furthermore, inapartia financing equilibriumonly therel atively
better types opt for private financing. The latter result can be explained as follows. Suppose that the cost of
private capital exceeds the cost of public capital. Then we can show that in equilibrium, the competitor refrains
from taking the adverse action when observing private financing, implying that a privately financed firm incurs
no proprietary cost. Since private capital is relatively costly, private financing is beneficial only for those firms
that will most likely incur proprietary cost under the mandatory public disclosure rule of public financing, i.e.
the relatively good types. Similar reasoning holds when public capita is relatively costly compared to private
capital. Then we can show that in equilibrium the competitor will take its adverse action when observing private
financing. Since public capital is relatively costly, public financing is beneficial only for those firms that will
most likely avoid incurring proprietary cost in case of public financing, i.e. the relatively bad types. Hence, the
relatively good typesfinance privately. Furthermore, theresult that in apartial financing equilibriumtherelatively
good firms prefer private financing turns out to be robust to changes in the disclosure environments.

The paper proceeds asfollows. Section 2 introducesand analyzes the basic model in which publicfinancing
comeswith amandatory public disclosure. Then Section 3 discusses the adjusted model in which publicfinancing
comes with a voluntary public disclosure. Section 4 presents some extensions and shows the robustness of our
results while Section 5 discusses the implications of our study. Finally, Section 6 concludes.

2 TheMode

Let us start with providing a mathematical description of the model. First, all parties participating in the game,
i.e. the firm, the opponent, and the private and public capital market, are assumed to be risk neutral and rationa
decision makers. At some stage of the game the firm will receive private information about its firm value that is
proprietary of nature. This privateinformation will be denoted by y € IR and belongsto theinterval Y = [y, 7].
Examples of what this private information can represent are profit figures, turnover, R& D expenses, production
costs, or product quality. Infact, it can begiven any meaning, aslong asit can berepresented by aone-dimensional
compact interval. So, what the private information cannot contain is information about both qudity and costs.

The privateinformation y determinesfirmvaluev(y) € R;. Weassumethat v(y) isstrictly increasing and
continuousin y. Hence, we can interpret y as relatively bad and i as relatively good information. Furthermore,
since v is assumed to be strictly increasing, we may assume without loss of generaity that v(y) = y for all
y € Y.? Sincewe assumed the firm to be risk neurtral, the firms objective of maximizing expected firm valueis
equivalent to maximizing the expected change in firm value, which, in fact, can be represented by the change in
stock price. Hence, we can also state the firm's objective as maximizing the expected change in stock price.

The kind of private information that a firm can receive, depends on itstype@. Given afirm of type?#, also
referred toasfirm @, the privateinformation that it receivesisdetermined by arandom variable g, with probability
distribution function F'(y, ¢) and density function f(y, ¢). A firm’stype may be interpreted as a measure of the

®Forif v(y) # v forsomey € Y wecan consider theinformationset Y’ = {v(y)|y € Y }. Since v isstrictly increasing and continuous,
Y is compact and there is a one-to-one correspondence between Y and Y. By defining v’ (y) = v for al y € Y’ we obtain the desired
result.



Figure 1: Stochastic dominance of firm'stypeséd, ' € © withé > ¢'.

firm’spotentia performance or long-termprofitability, for it describes, abeit indirectly, the probability distribution
of the firm’'s future value. Note that there are many factors that determine a firm's potentia performance. Some
of these factors like the product market in which it operates or the state of the economy are publicly observable.
Many other factors, however, like technology used, capacity, know how, and experience, are not. Since thereis
no direct, verifiable evidence of how much each of these factors contribute to the firm’s potentia performance,
we assume that it isimpossible for a firm to make a credible revelation of its type to either the capita markets,
the opponent, or both. If the firm wants to communicate any information about its type, it can only do so by
strategically making its publicly observable financing and disclosure decision.

The type space © C IR equals [0, 0] by assumption. A firm's type is determined by a random variable
g with probability distribution function G and density function g. We assume that ', f, G, and ¢ are common
knowledge, that () is continuous in @, and that F'(y, #) is continuous in y and decreasing in ¢. The latter
assumption impliesthat F'(y, ) < F(y,6') fordl y € Y if > ¢, so that g, stochastically dominates g+ (see
also Figure 1). Consequently, we can order firm types on the basis of first order stochastic dominance from the
relatively bad type @ to the relatively good type 6.

A description of the order in which the game is played is depicted in Figure 2. First, nature determines
the firm's type. Subsequently, the firm makes its financing decision while taking into account that each type
of financing comes with its own particular cost and disclosure environment. Private capital comes with a cost
Cy > 0. Furthermore, a privately financed firm can disclose its private information exclusively to its investor(s),
but cannot make a credible public disclosure. Public capital, on the other hand, comes with acost €, > 0 and
a mandatory public disclosure of its private information. Since we focus on the relation between the choice of
financing and the disclosure environment, we assume that the firm can aways acquire the necessary capital on
the market that it desires. Once the firm has made its financing decision, the firm receives private information
about itsfirm value and discloses thisinformation in the appropriate way. We assume that due to some anti-fraud
rulethefirm isnot able to misrepresent itsinformation so that any public disclosureistruthful. Subsequently, the
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— Firmlearnsits type 8 and makes its financing decision

—  Opponent and shareholders observe financing decision

— Nature determines the firn’ s privete informationy,
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A privately financed firm discloses y, exclusively
— toitsshareholders, and a publicly financed firm

discloses y, to the public

Shareholders and opporient observe public disclosure (if any)
and updete their beiefs about firm vaue

—  Opporent decides on his adverse action

— Payoffsredize

Figure 2: Time schedule of the game

opponent and the sharehol ders update their beliefs about firm value and the opponent makes a decision regarding
hisadverse action. For modeling the opponent’ sbehavior we take the same approach as Wagenhofer (1990). This
meansthat it isbeneficial for the opponent to take the adverse action, and thereby impose proprietary cost C,, > 0
on thefirm, if and only if he believes that the expected firm value exceeds a certain threshold value K € Y.

Since the disclosure environment completely determines a firm's disclosure decision, the only decision
that remains to the firm is the financing decision. A financing strategy is described by a pair (03, ©,,) with the
interpretation that a firm of type # € ©, chooses for private financing while afirm of type ¢ € ©,, chooses for
public financing. Note that in the forthcoming analysis we confine ourselves to pure financing strategies only, so
that randomization between private and public financing is excluded.

In our model, we abstract from any agency problems, and assume that the manager of the firm strives to
obtain the goa of its investor(s), which is to maximize expected firm value including the cost of capital and
possibly the proprietary cost. With regard to the latter cost, recall that the opponent takes the adverse action, if
his beliefs regarding the expected firm value exceed a certain threshold value K € Y. Thus, we can mode the
opponents action by



) 1, ifg> K, "
a =
0, iIfg <K,

where 5 € Y denotes the opponent’s beliefs about expected firm value. Note that since a publicly financed
firm @ makes a mandatory public disclosure of its private information yy, the opponent learns the firm's private
information y,. Hence, we only need to specify the opponent’sbeliefsif he observes private financing.

Let 3,(©s, ©,,) denote the opponent’s beliefs about the expected firm value of a privately financed firm
when the financing strategy is(©;, ©,,). Recdl that the probability distribution functions I and G of g, and g,
respectively, are common knowledge. Thus, the opponent’s prior beliefs about expected firm value equal E(g;).
Next, supposethat private financing occurs with strictly positive probability, that is]P(é € 03) > 0, then we can
update the opponent’s prior beliefs as follows. Given that only firms ¢ € ©; are privately financed, his beliefs
concerning the expected firm value conditiona upon observing private financing equal E(379~|§ € 0y). If private
financing occurs with zero probability, that isIP( € ©;) = 0, then the conditional expectation does not exist. In
this case, the beliefs about expected firm value upon observing private financing may be any firm valuey, € Y.
The beliefs iy, may be considered as the so-called out-of-equilibrium beliefs.

Summarizing, the beliefs of the opponent upon observing private financing equal

E(9;10 € ©y), ifIP(6 € ©y) >0,

o (2
Yp, if ]P(9 € @b) =0,

35(05,0m) = {
wherey, € Y.

Now, we can determine the expected payoff of the firm. Since a privately financed firm of type # can
disclose its private information exclusively to its investors, firm value equals yy minus the costs C; of private
capital and, in case the opponent takes the adverse action, minus the proprietary costs C,. The expected payoff
of private financing thus equals

Vo(0,(05,0m)) = E(y; — Cp — Cpa(B(O, 01)))
= E(gs) — Cp — Cpa(Bs(Op, Om)). 3

Note that the beliefs of the opponent only affect a privately financed firm’s payoff through the proprietary cost.

Since a publicly financed firm of type # makes a mandatory, truthful public disclosure of its private
information y,, the opponent’s beliefs about the firm's private information equal yy. The expected payoff of
public financing thus equals

Vin(0,(06,0m)) = E(gs — Con — Cpa(ge))
= E(§) — Cn—P(§s > K)C,
= E(§)— Cn—(1-F(K,0)C, 4

A sequential equilibrium (cf. Kreps and Wilson (1982)) consists of a financing strategy (05, ©7,) and
beliefs 5;(07, ©%,) concerning the expected firm value upon observing private financing, such that
(8 privatefinancing isthe optimal choice for each firm & € ©; with respect to the beliefs 3,(05, ©F,), that is
Vu(6,(05,05)) > V,,(0,(0;,0%)) fordl § € 07,



(b) publicfinancing isthe optimal choice for each firm 6 € ©}, with respect to the beliefs 3,(0}, ©F,), that is
Vin(0,(65,05,)) > V4(6,(65,05,)) fordl 6 € 05,

(c) thebdliefs 5,(©7, ©r,) are as defined in (2).

Condition (3) states that the beliefs 3;,(07, ©%,) are sequentialy rational with respect to the financing strategy
(05, 05,). Wewill not gointo theformal details of sequentially rational beliefs. For this, theinterested reader is
referred to Kreps and Wilson (1982). If for some typethe firm isindifferent between public and private financing,
it may arbitrarily choose one of them. Since we consider a continuum of types, the choice of the indifferent type
isirrelevant.

We call a sequential equilibrium a full private financing equilibriumif IP(§ € ©;) = 1 and afull public
financing equilibriumif IP(4 € ©,,) = 1. If inequilibriumboth P(§ € ©;) > 0 and IP(f € ©,,,) > 0, then we
speak of a partia financing equilibrium. The following theorem concerns the existence of full private and full
public financing equilibria. The proof of thisand al forthcoming theorems are provided in the appendix.

Theorem 2.1 A full public financing equilibrium exists if and only if C\, F'(K, 6) > C,, — Cp. A full private
financing equilibrium existsif and only if

@ E(§;]0 € ©) < KandCp(1 — F(K,0)) > Cy — Cy,, Or

(b) CLF(K,8) <Cp— Ch.

A full public financing equilibrium arises from skeptical beliefs of the opponent, which imply that the
opponent takes the adverse action whenever he observes private financing. Skeptica beliefs, however, cannot
alwayssustain afull public financing equilibrium. Reason for thisisthat aprivately financed firm can exclusively
discloseitsprivateinformationtoitsshareholders. Consequently, theexact firm val ueas perceived by the opponent
is not that important to the firm, it is only the action that results from these beliefs that counts. Then the worst
that can happen from the firm’'s point of view is, that the opponent believes that the firm’s private informationis
valuable enough to take the adverse action, for such beliefs result in proprietary cost for the firm. Thus, a full
public financing equilibrium aways exists if private capital isrelatively costly, i.e. Cy,, < C3. For in that case,
the proprietary cost resulting from the opponent’s skeptical beliefs make private financing even more costly, so
that each type prefers public financing to private financing. A full public financing equilibrium, on the other
hand, need not dwaysexist if public capital isrelatively costly, i.e. C, > Cs. Inthat case, the publicly financed
firm’s expected advantage C), F'( K, 9) of incurring no proprietary cost should exceed the publicly financed firm's
disadvantage C,, — C} in capital cost. Thus, afull publicfinancing equilibriumonly existsif the proprietary cost
C), is sufficiently large compared to the difference in capital cost C,, — C, S0 that private financing becomes
more costly than public financing for all possible firm types.

In afull private financing equilibrium, skeptical beliefs are absent. What is important are the opponent’s
prior beliefs £(g;) about thefirm’sprivateinformation. These prior beliefsand thevalue of /& determinewhether
or not the firm incurs proprietary cost in afull private financing eguilibrium. If public capita isrelatively costly,
i.e. Cp > (), and the opponent’s threshold value K is sufficiently large, i.e. K > E(y;), then a privately
financed firm can always avoid incurring proprietary cost. Consequently, private financing is preferred to public
financing by all typesof firms. If publiccapital istill relatively costly, i.e. Cy,, > C, but the opponent’sthreshold
value K issufficiently small, i.e. K < E(%;), then aprivately financed firm can not avoid incurring proprietary

10



cost inafull privatefinancing equilibrium. Conseguently, private financing is preferred to public financing by all
types, only if the capitd cost advantage C',, — C; exceeds the proprietary cost disadvantage C, F'/(K, 6) related
to private financing. Thus, afull private financing equilibrium exists if the proprietary cost are sufficiently small
compared to the differencein capital cost C,,, — C3. Forinthat case, therelatively low cost of private capitd still
outweighsthe proprietary cost.

If private capita isreatively costly, i.e. C; > C,y,, and the opponent’s threshold value K is sufficiently
large, i.e. K > E(g;), then aprivately financed firm can again avoid proprietary cost in a full private financing
equilibrium. Private financing is then preferred to public financing if the proprietary cost advantage C,(1 —
F(K,0)) related to private financing exceeds the capital cost disadvantage Cy — C,,,. Thus, a full private
financing equilibrium existsif the proprietary cost are sufficiently large compared to the differencein capital cost
Cy — Cy,. Forinthat case thelower cost of public capital does no longer outweigh the expected proprietary cost
of public financing.

Theorem 2.2 Let (O, ©;,) be apartial financing equilibrium. Then the set of privately financed firms equals
05 = [07, 0] where

Cyo(1 = F(K,07)) — Cpra(E(9510 € ©3)) = Cy — Crn. (5)

Furthermore,

(&) if public capital isreatively costly, i.e. Cy,, > Cj, then a partid financing equilibrium exists if and only if
CoF(K,0) > Cp — Cy > CpF(K,0) and E(§;510 € ©5) > K;

(b) if private capital isrelatively costly, i.e. C),, < Cy, then apartia financing equilibrium existsif and only if
Cyo(1 = F(K,8)) < Cy — Cp < Cp(1 — F(K,0)) and E(g;]0 € 95) < K.

A firm prefers privateto public financing if, from aprivate financing point of view, the expected proprietary
cost advantage C,, (1 — FI(K,0)) — Cpa( E(§;]0 € ©4)) exceedsthe cost of capital disadvantage Cy, — C,,. Since
the proprietary cost advantage increases with the firm’s type and the cost of capita does not, the relatively better
firms prefer private financing to public financing in a partial financing equilibrium. Furthermore, if private capital
is relatively costly, then a privately financed firm does not incur proprietary cost, for otherwise it would have
gone public. This means that firms prefer private financing to public financing, if the additional cost of private
capital outweighsthe expected proprietary cost in case of publicfinancing. Sinceproprietary cost are morelikely
to beincurred by the better firms, the better firms choose private financing. Moreover, even though the opponent
knows that only the better firms finance privately, his threshold value K is that high that it does not pay to take
the adverse action.

If public capitad is relatively costly, then the opponent takes the adverse action when observing private
financing. Hence, afirm cannot avoid proprietary cost by choosing private financing. This means that private
financing is preferred to public financing if the cost advantage of private capita outweighs the possibility of
no proprietary cost in case of public financing. Since the better firms have relatively little chance of avoiding
proprietary cost when publicly financed, they prefer the cheaper option of private capital .

If there is no cost difference between private and public capitd, i.e. Cy = C,,, then only full financing
equilibriaexist. The explanation is straightforward. If there is no difference in capita cost, then the financing
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decision is completely determined by the opponent’s action when observing private financing. Suppose that the
opponent does not take the adverse action so that a privately financed firm avoids proprietary cost. If thisisthe
case, afull private financing equilibrium results because public financing yields proprietary cost with positive
probability. Similarly, suppose that the opponent does take the adverse action when observing private financing,
so that a privately financed firm incurs proprietary cost. Then afull publicfinancing equilibrium results, because
apublicly financed firm incurs no proprietary cost with positive probability,

Summarizing, in a partid financing eguilibrium, the relatively better firms choose private financing, what-
ever type of capital is more costly. Furthermore, private financing is a means to avoid incurring proprietary cost
only if private capital is more costly than public capital. Also note that in the absence of proprietary cost, i.e.
C), = 0, partial equilibriacease to exist. Depending on which of the two types of capital isleast costly, either a
full private or afull public financing equilibrium arises.

3 Public Financing in a Voluntary Disclosure Environment

In this section we change the disclosure environment of a publicly financed firm. Instead of a mandatory public
disclosure, a publicly financed firm may now decide by itself, whether or not to disclose its private information
to the public. More specifically, we implement Wagenhofer's voluntary disclosure model in our model so as
to introduce a less stringent disclosure environment for publicly financed firms. The more flexible disclosure
environment should make public financing more attractive to the relatively good firms, for it offers publicly
financed firms with additional possibilities to avoid proprietary cost. A voluntary disclosure environment is
applicable when the proprietary information is not subject to mandatory disclosure.

In this setting, a strategy of the firm comprises the financing decision and, in case of public financing, the
disclosure decision. Hence, it is described by the tuple (03, ©,,, {N¢ }oceo,, ), Where ©, C O represents the
privately financed firms, ©,, C © the publicly financed firms, and N, describes the nondisclosure set for each
publicly financed firm § € ©,,. The latter means that firm 6 € ©,, discloses its private information y, if and
onlyif yo ¢ Ny. Wemaintain the assumption that a public disclosureistruthful and completely revealsthefirm’s
private information.

Since the disclosure environment of a privately financed firm has not changed, the expected firm value for
aprivately financed firm é € ©, equas(3), i.e

Vi (0, (01, Om, {No}sco,.)) = E(Js) — Cp — Cpa(B(Os,0m, {No}oco,.))
where

E(9510 € ©y), ifP(6 € ©y) >0,

Oy, O, {1V, m) = 0
ﬁb( b { 9}96@ ) { Y, IfIP(HEG)b):O

are the opponent’s beliefs about the expected firm value of a privately financed firm (cf. (2)).
In order to determine the expected firm value for a publicly financed firm, we first have to determine the
opponent’sand the public capita market’s beliefs about firm val ue when they observe nondisclosure of apublicly
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financed firm. Similar to 3;, we distinguish two cases. If nondisclosure by a publicly financed firm occurs with
positive probability, i.e. IP(y; € Useo,, Ng|f € ©,,) > 0, then the updated beliefs about expected firm value
equal E(y;|y; € N@,é € ©,,). If nondisclosure by a publicly financed firm occurs with zero probability, i.e.
P(y; € U@E@m]\7§|6'~ € 0,,) = 0, then the conditional expectation does not exist. In this case, the beliefs about
expected firm value upon observing public financing may be any firm value y,,, € Y. Thus, we obtain that

E(gj€~|§€~ € N@,gE @m), if]P(ge” € UQE@mN9|é € @m) > 0,

TP / ©
Y, if P(9; € Useo,, Nol0 € ©p) = 0.

B (©b, Om, {No}sco,,) = {

wherey,, € Y.
Since the goa of firm # isto maximize the expected firm va ue as perceived by itsinvestors, firm valuein
case of public financing equals

B (08, 0m, {No }orco,, ) — Cm — Cpa(Bm (08, O, {No }orco,, )

if firm @ withholdsits privateinformationyy fromthe public, and it equalsys — C\,, — Cpa(ys) if firm 6 discloses
ys. The expected firm value then equal s'°

Vin(0,(04,0m,{No' }orco,,)) =
(1= F(Ng,0)) (E(gslge & No) — Cm — CIP(g = Klgo & Ny)) @
+ F(No, 0) (B (On, Om, {No }orco,.) = Cm = Cpa(Bm (O, Om, {Nos boreo,,)) -
In a sequentia equilibrium (©3, 07, , {N§ }sceox ), the financing and disclosure decision of the firm is
optimal with respect to the sequentially rational beliefs 5, (03, ©;,, { Ny }oco: ) ad 3,,(05, 05, { N }ocox, ).
Since sequential equilibria are subgame perfect, the (non)disclosure strategy N, must be the optimal
strategy with respect to the beliefs 3,,(0;, ©;,, {N; }sceox ). This subgame shows great resemblance to the
voluntary disclosure model discussed in Wagenhofer (1990). In equilibrium, private information y, is disclosed
to the publicif and only if disclosure resultsin a higher firm value than nondisclosure, that is

Yo — Cp — Cpa(ys) > Bm(On, Om, {Njteorco,,) — Crm — Cpa(Bm (05, Om, { Ny }orco,, )

Hence, in asequentia equilibrium (05, ©;,, { NJ }sco,, ) it holdsfor the nondisclosure set Nj that

N@":{yEY

forald € ©F,.
We distinguish two types of disclosure equilibria. Inafull disclosure equilibrium, a publicly financed firm

y— Cum — Cpa(i‘/) < )
E (3135 € N7, 0 € 03,) — Co = Cpa (E (35155 € N;. G € 03,) )

0 € 0, aways discloses its private information. Thus, N; = (. This equilibrium is supported by skeptical
beliefs. When the opponent and the public capital market observe nondisclosure of a publicly financed firm, they
believe the worst possible, i.e. y,, = min{y, K — C,}.

Inapartia disclosure equilibrium, apublicly financed firm @ withhol dssome of itsprivateinformationfrom
the public. The nondisclosureset V; ischaracterized by twointervals, one containing relatively bad information

10 For ease of notation we denote IP(§s € Ng) by F'(Ng, 6) in the remainder of this paper.
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Figure3: A partia disclosure equilibrium.

and theother containing rel atively good information (see Figure 3).'' When the opponent observes nondisclosure,
he cannot find out whether thisis because the private information is good and the firm wants to avoid proprietary
cogt, or just because the private informationis bad. Since the latter thought always dominates in equilibrium, the
opponent refrains from taking the adverse action when he observes nondisclosure.

The next proposition makes a statement about how the equilibrium nondisclosure sets of publicly financed
firmsrelate to each other.

Proposition 3.1 Let (03,07, { N }sce: ) be asequentia equilibriumwith IP(7; € Useox N|0 € O5,) > 0,
and define N* = [y, d}) U[K,d3), withd} = E (g€~|g€~ ENz b€ @;‘n) and & = min{y, d; + C,}. Then
d; < KandP(js € N* = N;j) =P(js € Ny — N*) = 0foral 6 € ©7,.

Proposition 3.1 states that al publicly financed firms essentially use the same disclosure strategy. The
intuition behind this proposition is clear. Since the opponent cannot distinguish between the various types of
firms that choose public financing, he cannot have skeptical beliefs for one type ¢ € ©7, and other beliefs for
another type ¢’ € ©F,. Asaresult, either adl publicly financed firms play afull disclosure strategy, or all publicly
financed firms play the same partia disclosure strategy.

Since full disclosure yields the same payoff as mandatory disclosure, Theorem 2.1 and Theorem 2.2 adso
apply if afull disclosure equilibrium occurs.

Theorem 3.2
(& A full public financing equilibrium that features a partia disclosure equilibrium exists if and only if there
exists N* = [y, d}) U [K, d%] such that

N* = {y €y ‘E(%I@?@ € N*,0 €0) - Cpa(E(j;l7; € N*,0 € ©)) > y — Cpa(y)} 9)

11 Figure 3 illustrates one of the two general forms of partial disclosure equilibria. The alternative is characterized by d, = % and implies
only one disclosureinterval.
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and
F(N*,0) (d} — E(igli5 € N7)) + Cpa(E(5510 € 7)) = Co(1 = F(d3,0)) > Cpo — Cy. (10)
(b) A full private financing equilibriumexistsif and only if
Cp(1 — F(K,0)) — Cpa(E(9;)) > Cp — Chn. (12)
(¢) Inapartia financing equilibrium with partial disclosure strategy N* = [y, d}) U [K, d%] # 0, the set of
privately financed firms equals ©; = [0, 6], where 05 € © issuch that
F(N*,05)(d; — Efosliins € N*) + Cpa(E(510 € ) = Cp(1 = F(d5.03)) = Co — Co.
Furthermore, 65 > 67, and if private capita isrelatively costly, i.e. Cy > )y, then it holds that E(379~|§ €
0;) < K.

A full publicfinancing equilibriuminvolves skeptical beliefsabout privately financed firms. The advantage
of publicfinancing consists of two parts, the proprietary cost advantage C,a(E(§;]0 € ©5)) — C,(1 — F(d3,0))
and the nondisclosure advantage F'(N*, 0) (d} — E(Jz|§i; € N*)). The latter advantage represents the misval-
uation of the firm by the opponent and the public capital market when they observe nondisclosure. Note that if
there is an undervaluation of the firm, there is actually a nondisclosure disadvantage for the publicly financed
firm. Thus, inafull public financing equilibrium, the proprietary cost advantage and the nondisclosure advantage
exceed the capita cost disadvantage C.,, — C} for al types.

Skeptical beliefs about firm value of a publicly financed firm is not necessary to sustain a full private
financing equilibrium. If, however, such an equilibrium exists with other than skeptical beliefs, then aso such an
equilibrium exists with skeptica beliefs. In other words, if skeptical beliefs cannot sustain afull private financing
equilibrium, than no other sequentially rational beliefs can sustain such an equilibrium. Furthermore, if private
capital ismore costly than public capital, i.e. Cy > ', then expression (11) can only be satisfied if £(g;) < K,
which implies that the opponent refrains from taking the adverse action. So, athough private capital is more
expensive, the benefits from no proprietary cost is sufficiently high to make all firms prefer private financing to
public financing.

In a partia financing equilibrium the relatively better firms still prefer private financing. In this regard,
nothing has changed compared to a mandatory disclosure environment. In a voluntary disclosure environment
though, public financing occurs more often than in a mandatory disclosure environment, because the opportunity
to disclose voluntary reduces the expected proprietary disclosure cost. Thisfinding reflectsthevalue of disclosure
flexibility that arises when the disclosure of proprietary information is not mandated.

4 Extensionsand Related | ssues

For both disclosure environments discussed thusfar it holdsthat in apartia financing equilibriumthe better firms
prefer private financing. Moreover, it can happen that privately financed firms incur proprietary costsin a partial
financing equilibrium. When thisis the case, a privately financed firm might want to publicly discloseits private
information when this information turns out to be relatively bad, for a disclosure of bad information keeps the
opponent form taking the adverse action. Privately financed firms, however, are assumed not to be able to make
credible public disclosures. Next, we examine how the results of Theorem 2.1 and Theorem 2.2 change if we

15



alow for such public disclosures. It turns out that relaxing the disclosure rules in this way will not radically
change the equilibria: therelatively better firms still prefer private financing to public financing.

4.1 CrediblePublic Disclosuresby Privately Financed Firms

Let us return to our basic model with mandatory public disclosures for publicly financed firms, and suppose
that privately financed firms are able to make a credible public disclosure about their private information. The
incentive to make such a disclosure arises when the opponent imposes proprietary cost on privately financed
firms. For if thisisthe case, a privately financed firm with bad private information could still avoid proprietary
cost by publicly disclosing thisinformation. Since such adisclosure environment makes private financing more
attractive, we should expect to see more firms choose private financing.

In such disclosure environments, a strategy is described by thetuple (©;, { Ny }oco,, Om), where©®, C ©
represents the set of privately financed firms, Ny C Y thedisclosure strategy of aprivately financed firm 6 € Oy,
and ©,, C O theset of publicly financed firms. Note that a privately financed firm ¢ € ©; publicly disclosesthe
information if and only if y ¢ Ny, and that such a disclosureistruthful by assumption.

In order to determine the expected firm vaue for a privately financed firm, we first need to specify the
beliefs of the opponent when observing nondisclosure. We distinguish two cases. If nondisclosure by a privately
financed firm occurs with positive probability, i.e. IP(§; € Usco, Ns|0 € ©3) > 0, then the updated beliefs
concerning the expected firm value equal £(y;|y; € N, 6 € ©). If nondisclosure occurs with zero probability,
ie. P(J; € Usco,Ngl0 € ©;) = 0, then the conditional expectation does not exist, so that the beliefs are
adlowed to be any value y, € Y. Hence, the beliefs 3,(0;, { Ny }sco,, Om) Of the opponent when observing
nondisclosure by a privately financed firm with strategy (0, { Ny }oco,, ©m) equd

E(§§|§§ S N@,éE @b) if]P(g@~ € Uee®bN9|é € @b) > 0,

| ! (12)
- if P(9; € Useo, Nol6 € Oy) = 0.

Bo(Oy, {Notoco,, Om) = {
Since the opponent learns y, if aprivately financed firm makes a public disclosure, the expected firm value
for private financing equals

Vo(0,(0s,{No' torco,, Om)) = E(Ys) — Cop — CpP(gp € No)a(By(Os, {No}oco,, Om))

(13)
—CyP(g5 & No)P(j5 > Kljs & Ny)) -

For apublicly financed firm ¢ € ©,,, the disclosure regulations are the same as in our basic model. Thus,
the expected firm vdue V,,, (6, (93, { N¢' }orco, , Om)) equals(4),i.e

Vi (0, (05, {No: }orco,,Om)) = E(gs) — Cm — Gy (1 = F(K,0)).

In asequential equilibrium (O3, { Ny }eco:, ©;,), thefinancing and disclosure decision are optimal with
respect tothebeliefs 3,(07, { Vg }eco;, 7, ). Subgame perfectionimpliesthat theequilibrium disclosurestrategy
Ny isoptimal against the beliefs 3, (07, { Ny }eeo; , O}, ). Since the opponent’sbeliefsonly affect expected firm
value of a privately financed firm through the proprietary cost C),, the firm is indifferent between disclosure
and nondisclosure for many kinds of private information. For instance, if the opponent’s bdliefs are such that a
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nondisclosing privately financed firm incurs no proprietary cost, this firm is indifferent between disclosing and
nondisclosing any informationy < K.
The next proposition makes a statement about the equilibrium disclosure strategy of privately financed

firms.

Proposition 4.1 Let (07, { Ny }oco:, O;,) be a sequentia equilibrium. Then for al ¢ € ©; it holds that
[K, 5] C Ny if By(©F, {Ng }oeo;, 05,) < K, and Ny C [K, ] if B(OF, {Ng }oeo;, OF,) > K.

If in equilibrium the opponent does not take the adverse action when observing a nondisclosing privately
financed firm, then a privately financed firm does not disclose relatively good information, i.e. y¥ > K. Notethat
also some bad information should not be disclosed so as to keep the opponent from taking the adverse action.
For if it would only conceal information y > K, then the opponent would know that the privately financed
firm possesses relatively good information y > K when he observes nondisclosure. Consequently, he would
impose proprietary cost on the firm. So, a privately financed firm should be careful not to release so much bad
information that it will change the opponents beliefs in such a way that he will take the adverse action when
observing nondisclosure.

If in equilibrium the opponent does take the adverse action when observing a nondisclosing privately
financed firm, then a privately financed firm discloses al its relatively bad information, i.e. ¥ < K. Note that
in this case the firm is indifferent between disclosure and nondisclosure of good information, that isy > K.
Furthermore, note that if bad information y < K is disclosed to the public, then the opponent’s beliefs when
observing nondisclosure always exceed the threshold value K. Hence, no inconsistency arises.

Theorem 4.2

(& A full publicfinancing equilibrium exists if and only if private capital is more costly than public capital, i.e.
Cy > Chy.

(b) If C,y > Cy, thenafull privatefinancing equilibriumawaysexists. If C;, > C,,, then afull private financing
equilibriumexistsif and only if C,,(1 — F(K,8)) > Cy — C,and E (37§|379~ € Ne*) < K.

() If apartia financing equilibrium exists, then private capita is relatively costly, i.e. C; > C,,, and the
relatively good firms finance privately, i.e. ©, = [03, 8], with 05 such that C,(1 — F(K,03)) = C} — Ch,.
Furthermore, 85 = 67 (cf. Theorem 2.2), and the opponent refrains from taking the adverse action when
observing nondisclosure by aprivately financed firm, i.e. £(y;|y; € Ny, fecor)<K.

A full publicfinancing equilibrium is driven by skeptica beliefs, which means that the opponent takes the
adverse action whenever he observes nondisclosure by a privately financed firm. The existence of afull private
financing equilibrium when private capital isless costly than public capita is obvious. For inthat case, private
financing with full disclosure of information dominates public financing.

The opportunity to credibly disclose private information to the public, does not change the preferences of
the firms between private and public financing. Compared to the situation where privately financed firms cannot
make any credible public disclosures, exactly the same firms opt for private financing. The only differenceis
that partial financing equilibriacan only exist when private capitd is relatively costly. That a partia financing
equilibrium does not exist in the opposite case, is dueto the fact that a privately financed firm can choose to fully
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discloseitsprivateinformationto the opponent. By choosing thisdisclosure strategy, the firm mimicsthe behavior
of apublicly financed firm. Thus, the difference between private and public financing isjust the difference in the
cost of capital. Since private capital isless costly than public capital, all types prefer private financing and a full
private financing equilibrium arises.

4.2 Credible Voluntary Disclosuresfor Private and Public Financing

In the second relaxation, we alow voluntary credible public disclosures by both publicly and privately financed
firms. Hence, asin the former subsection, a private firm can make a credible public disclosure in addition to
informing its private investors exclusively. A publicly financed firm is no longer compelled to revedl its private
information publicly. So, we can describe a strategy by (04, ©,,, {Ns }oce), Where ©; describes the privately
financed firms, ©,,, the publicly financed firms, and Ny the disclosure strategy of firmé € ©.

For determining the expected payoff for bothtypes of financing, recall that the beliefs of the opponent when
he observes nondisclosure by a privately and a publicly financed firm, are given by (12) and (6), respectively.
Hence, the expected firm value for private and public financing equals (13) and (7), respectively.

In a sequentia equilibrium (07, ©F,,{N; }sco), the financing and disclosure decision are optimal with
respect to the beliefs 3,(07, 0%, {N;tsco) and 3,,(07, 0%, {N;}sco). Subgame perfection implies that
Proposition 3.1 and Proposition 4.1 hold true. Furthermore, if a full disclosure equilibrium arises for publicly
financed firms, Theorem 3.2 also applies.

Theorem 4.3

(& A full publicfinancing equilibriumfeaturing partia disclosureaways existsif (9) holdsand if public capital
isrelatively cheap compared to private capita, that isif C,,, < Cj.

(b) If C,y > Cy, thenafull privatefinancing equilibriumawaysexists. If C;, > C,,, then afull private financing
equilibrium existsif and only if C,,(1 — F(K, 0)) > Cy — C and E (g9~|g9~ e Ng) <K.

(©) Inapartial financing equilibrium with E(g;|y; € N;,0 € ©;) < K, the relatively better firms choose
private financing, i.e. ©, = [;,0] In particular, it holdsthat 65 = @ (cf. Theorem 3.2). Furthermore, in
apartial financing equilibriumwith E(g;|7; € N@,é € 07) > K, public capital must be more costly then
private capita, i.e. C,,, > Ch.

Again, a full public financing equilibrium involves skeptical beliefs by the opponent when he observes
nondisclosure by a privately financed firm. Skeptical beliefs by the opponent impose proprietary cost on the firm
so that it wantsto disclose all its bad information. Such a disclosure strategy, however, dicits the same behavior
of the opponent as a full disclosure strategy for a publicly financed firm. And since public capita is relaively
cheap, al firms prefer public financing to private financing. Notethat in contrast with the previous models, afull
publicfinancing equilibrium may aso exist if public capital isrelatively costly. Thisequilibriumwill only arises,
of course, if the benefit from nondisclosure by publicly financed typesis sufficiently large.

Since a full private financing equilibrium features skeptica beliefs, the optimal disclosure strategy of a
publicly financed firm is full disclosure. Hence, the conditions for such an equilibrium are equivaent to that of
Theorem 4.2.
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Figure4: Firm value and proprietary cost with multiple opponents

If inapartia financing equilibrium privately financed firms can avoid proprietary cost, then the possibility
for privately financed firms to credibly disclose their information to the public does not make private financing
more attractive. Compared to the environment that excludes such disclosures, the sametype of firms prefer private
to public financing. If, however, in a partia financing eguilibrium the opponent imposes proprietary costs on a
nondisclosing privately financed firm, we cannot draw any conclusions but that public capital must be more costly
than private capital.

4.3 Multiple Opponents

In modeling the opponent’s behavior, we took the same approach as Wagenhofer (1990). This means that the
motives behind the opponent’s actions are not explicitly modeled. Instead, it is assumed that of all the decisions
that the opponent may make to obtain hisgoal, only one imposes afixed proprietary cost on thefirm. In addition,
it is assumed that the opponent takes this decision if and only if he believes that firm vaue is sufficiently high.
Agentsthat may act as an opponent includefor instance product market competitorsand governmental authorities.
The present model, however, only takesinto account one opponent. The results of our study remain valid though,
if we allow for more than one opponent. In the case of n opponents, each opponent i imposes a proprietary
cost Cp,, > 0 if and only if he believes that the expected firm value exceeds the threshold K; € Y, where
K1 < K3 < ...< K,. Thismeans that if the opponents'? believe that firm valueequas y € [K;, K;1+1), then
the firm incurs proprietary cost Cy, + Cp, + ...+ Cp, (see Figure4).

Notethat thisgeneralized setup can a so be used to vary the height of theproprietary cost withthe opponent’s
beliefs. So instead of yes or no proprietary cost, the proprietary cost may, for instance, be absent for low firm
values, low for average firm values, and high for high firm values.

12 Since all opponentsbehave rationally and possess the same information, they form identical beliefs about firm value.
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Figure 5: The existence of the different financing equilibriain relation to the exogenous variables.

5 Implicationsof the Model

Our analysis showsthat in equilibriumarelatively good firm prefers private financing to public financing. Inthis
regard, relatively good refers to the probability distribution of the privateinformationthat such afirm can receive.
That a firm possesses valuabl e private information need not necessarily imply that the firm is of arelatively good
type, for even areatively bad firm may possess valuable information from time to time. Asaresult, asingle
profit figure is no unambiguousindicator of afirm'stype. Indicators of afirm’s type should provide information
about the probability distribution of firm value like a (time) series of profit figures does'3 or a firm’s long term
profitability, i.e. afirm’s permanent earnings. Regarding the latter as a reasonable indicator of afirm's type and
assuming that a positiverelation exists between the firm's proprietary information and its profitability, our results
state that private firms are more profitable in the long term than public firms. Thisinference isin line with the
empirica results of Brav and Gompers (1997), Loughran and Ritter (1995), and Ritter (1991), who observe a
long-run underperformance by IPO's.

In our model, the exogenous variables C,, Cy — C,,,, and K partly determine the existence of the severa
financing equilibria. To illustratethe relation between the exogenous variablesand apartial financing equilibrium
consider the following example. Let the private information be described by §; = § + 0 where § and 6 are
uniformly distributed on theinterval [0, 1]. Hence, Y = [0, 2] and © = [0, 1]. Figure 5 showsthe existence of the

Cp—

=== theratio between the differencein capital cost and the

P

different financing equilibriain relationto X and
proprietary cost.

Since afull public financing equilibrium features skeptical beliefs of the opponent when observing private
financing, private financing yields proprietary cost with certainty. In accordance with Theorem 2.1, we see that
a public financing equilibrium always exists if public capita is relatively cheap compared to private capital.

13To have aproper view of the profit figures over time, the time series should, of course, be appropriately adjusted for factorslike economic
growth and inflation.
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Reason for thisis that a publicly financed firm may avoid proprietary cost with positive probability. Hence,
public financing has a capita cost advantage and a proprietary cost advantage. In addition, if the proprietary
cost advantage of public financing is sufficiently large compared to the capital cost disadvantage, a full public
financing equilibrium may also exist in case that public capitd isrelatively costly. That such an equilibrium can
only arise for K > 1 has the following explanation. If K < 1 then afirm of typed > K will aways incur
proprietary cost when it opts for public financing. Since in that case there is no proprietary cost advantage for
public capital, thisfirm prefers the cheaper option of private capital.

As Figure 5 shows, full private financing equilibria can only exist if private capita is less costly than
public capital. If K > E(y;z), then the opponent will not impose proprietary cost on a privately financed firm.
Since public capital yields proprietary cost with positive probability, private financing comes with a capital cost
advantage and a proprietary cost advantage, so that al firms prefer privateto publicfinancing. Note, however, that
even if the proprietary cost advantage of privatefinancing is sufficiently large, afull private financing equilibrium
cannot arisein case private capital isrelatively costly. To see this, observe that afirm of type @ < K — 1 will not
incur proprietary cost when it opts for public financing. Since in that case thereis no proprietary cost advantage
for private capital, this firm prefers the cheaper option of public capital. If KX < FE(g;), then the opponent
will impose proprietary cost on a privately financed firm. Since public financing yields no proprietary cost with
positive probability, there is a proprietary cost disadvantage for private financing. Then a full private financing
equilibriumonly arises if private capital is sufficiently cheap compared to public capital.

For the partial financing equilibria, we know from Theorem 2.2 that therel atively good firms choose private

financing, i.e. ©; = [6*,0]. Figure 6 pictures the ©; as a function of the threshold value K and Cb;pc’”. It

follows that partial financing equilibriaonly exist if the proprietary cost exceeds the difference in capita cost,

thatisC, > |Cy — C)n|. Furthermore, one can derive that more firms prefer private financing when the threshold
Cy—Com
C

value K decreases. Similarly, one can derivethat 6* decreases as decreases. Note, however, that the effect

of proprietary cost depends on which type of capitd isrelatively costly. If private capital isrelatively costly, that
isCy > (', anincrease in proprietary cost makes private financing more attractive. The intuitionisthat when
Cy > Chy, privately financed firms avoid incurring proprietary cost in a partial financing equilibrium otherwiseit
would not exist. If the proprietary cost increases, then the expected proprietary cost of public financing increases
so that privatefinancing becomes beneficia for morefirms. The oppositeholdsif publiccapital isrelatively costly,
that is Cy, > C%. Inthat case, privately financed firms incur proprietary cost in a partial financing equilibrium.
If the proprietary cost increase, then the cost benefit of private financing does no longer outweigh the proprietary
cost for the relatively bad privately financed firm. Hence, they prefer public financing.

It is a straightforward exercise to show that similar interdependencies can be derived for the genera case
in which public financing is subject to mandatory disclosure. Since Theorem 3.2 states that under a voluntary
disclosure rulemore firms go publicin a partid financing equilibrium than under amandatory disclosurerule, the
interdependencies should follow similar trends in a voluntary disclosure environment. So, we pose that public

Cye

CC’" increases. This assertion leads to the

P

financing occurs more often as the threshold value K increases or
following implications.
When proprietary cost is positively related to product market competition, the cost of leaking proprietary
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Figure6: The attractiveness of private financing in relation to the exogenous variables K and %

information is relatively high for competitive markets.'* Thus, competitive markets are characterized by high
proprietary cost, alow threshold value, or both. Asaresult, one should observe more privatefirmsin competitive
markets where private capital is more costly than public capital. Two remarks are in place here. First, our model
does not takeinto account differencesin therisk of returnsof different firms. Firmsin highly competitive markets
may have morerisky returns, making the premium for bearing idiosyncraticrisk in case of privatefinancing higher.
Instead, public capital markets allow better risk sharing opportunities. Hence, the capital cost difference for risky
firmsislarger and thereforeit is difficult to say what overall effect an increase in product market competition has
on the going-public decision. Second, if the ability to hide proprietary informationin highly competitive markets
ismoredifficult,'® theinfluence of differencesin the disclosure environments attached to the alternative financing
opportunitiesreduces.

When proprietary cost isrelated to the entry of anew competitor on the product market, amarket with high
entry barriers may be represented by a high threshold value. Assuming that the proprietary cost resulting from
entry is fixed, public financing should become more attractive as the entry barrier increases. Thisresult linksup
with Chemmanur and Fulghieri (1999). They suggest that firms from more capitd intensive industries go public
earlier.

Asin Yosha (1995) our model supports findings of positive stock price responses to the announcement of
private equity or debt placements. Firmsthat are on to something good might choose to attract private capita to
prevent having to disclose publicly about their investment plans. This consideration is aso applicable in case of
seasoned offerings.

14 Harris (1998), however, finds evidence that might point to a negative association between proprietary cost and competition. Her finding
suggeststhat areluctance towards disclosure is highest for firms enjoying abnormal returns. Assuming that abnormal returns are more likely
in less competitive industries yields a negative association.

15 Competitive marketsare typically characterized by lessinformation asymmetry, e.g. becausethe competition for proprietary information
isalso higher in such markets.

22



Finally, our model may al so have implicationsconcerning the discussion about the unification of accounting
rulesacrossjurisdictions. To the extent that proprietary disclosure cost considerationsinfluence afirm’sfinancing
decision, the decision to list on a domestic or foreign public capital market can be driven by differences in
disclosure requirements. For instance, American public security markets are generaly believed to be the most
liquid markets. These markets, however, are also known to have the most stringent disclosure regimes.'® Hence,
afirm considering an (initia) public offering of securities might forego the liquidity advantage offered by the
NY SE, ASE, or NASDAQ because proprietary cost considerations makes alistingto aless demanding disclosure
environment more attractive. This result is in contrast with Huddart, Hughes and Brunnermeier (1999) who
find that when several public markets compete in trading volume disclosure requirementsincrease. Their model
considerably differs from ours, particularly in the modeling of the proprietary cost and how disclosure resolves
theinformation assymmetry.

To return to our model, the proprietary cost argument might help to explain why we do not see all IPO’s
to be executed on American public capital markets. Moreover, our model predictsthat it are the relatively worse
(foreign) firms that will enter American stock exchanges. With regard to the ongoing efforts of harmonizing
accounting rules worldwide, the former argument might explain why stock market authorities are reluctant in
changing their disclosure requirements for listing to meet GAAP. Uniform disclosure regul ations across capital
markets favors those marketsthat offer theleast capital cost. Hence, representatives of lessliquid capital markets,
i.e. non-US capital markets, may oppose GAAP proposals that reduce disclosure flexibility in fear of loosing
their competitive disclosure advantage. On the other hand, US market officials might oppose obscure accounting
proposalsin an attempt to protect their liquidity lead.

6 Conclusions

This paper analyzes how differences in disclosure regulations between private and public capital markets may
affect the firm’s going-public decision. Disclosureregulations prescribe which of the firm'’sprivateinformationis
subject to disclosure. Particularly, any confidential information that is subject to disclosure may lead to the firm
incurring proprietary cost. In our study, the going-public decision is a trade-off between the difference in capital
cost and the difference in proprietary disclosure cost. The main result of our analysisisthat therelatively better
firms remain private and that the relatively bad firms go public. The latter result might explain the minimum
requirements for going-publicthat currently exist at public capital markets.

Our model implies that firms for which proprietary disclosure cost considerations are important, are more
likely to stay private as the private information that is proprietary in nature becomes more valuable. If this|atter
property can be associated with the value of growth opportunities, our model shows that the more valuable a
firm’s growth options, the more attractive private financing becomes. This implies that the recent tendency for
young fast- growing firms to enter public markets across jurisdictionsmay say more about differencesin capital
cost, particularly differencesin the efficiency of privatefinancing opportunities, than that it says something about
therelevance of confidential information in IPO-decisions. Furthermore, our analysis confirms the general notion

16 Moel (1999) documentsa differencein the rigor of disclosure rules across different American security markets.
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that more stringent disclosure requirements for public firms decrease the likelihood of an PO due to an increase
in expected proprietary disclosure cost.

There are of course severa other factorsinfluencing the public/privatefinancing decision that may confuse
proprietary disclosure cost considerations. A prominent candidate for additional public financing cost that are not
considered in the present study, are costs stemming from agency problems between managers and investors. For as
long as these costs are fixed, they can be captured in our model by broadening the definition of the cost of capital.
It may well be, however, that these costs vary with the quality of the firm. Underinvestment problems like those
introduced by Myers (1977) become more serious for lower qudity firms. Chances that a firm’'s management
creates or discovers profitableinvestmentsincreases with the quality of the firm and its management. Ininstances
where the firm’'s management wants to forego positive NPV-projects, a few private capital investors has better
opportunitiesto redirect the management’s investment decision than a large group of public investors has. The
introduction of such an agency cost may change our resultsin such away that adigoint set of privately financed
firmsariseinapartia financing equilibrium: besidesthe relatively better firms, aso therelatively bad firm prefer
staying private. The latter do so to benefit from the private investors influence on management.

7 Proofs

PROOF OF THEOREM 2.1: Let us start with proving the existence of a full public financing equilibrium, i.e.
(©5,05,) = (0,0). Since®; = 0 it holdsthat 3,(0,0) = y» € Y, so that the expected firm value for a
privately financed firm equals E(gs) — Cy — a(5:(0,0))C, = E(gg) — Cy — a(ys)Cp. Notethat a privately
financed firm can exclusively disclose its information to its investor(s), so that the beliefs of the opponent
only affect the presence of the proprietary cost. Since the expected payoff for a publicly financed firm equals
Vin(6,(0,0)) = E(ys) — Cr, — Cp(1 — F(K,6)), afull publicfinancing equilibriumexistsif and only if there
existsy, € Y suchthat V. (0, (0,0)) > Vi(6,(0,0)) fordl 6 € 0, i.e.

E(ge) — Cp — Cp(1 = F(K,0)) > E(gp) — Cp — Cpa(ys)

for al ¢ € ©. Sincetheright hand side of thisinequality isminimal for a(ys) = 1, such an equilibrium exists if
and only if

E(js) — O — Cp(1 = F(K.0)) > E(is) — Cy — Gy,

foral ¢ € ©. Rearranging terms gives C, F'( K, 8) > C,,, — Cy foral 8 € ©. From F(K, #) decreasing in 8 we

then obtainthat C, F/(K,8) > Cp, — Ch.
Inafull privatefinancing equilibriumit holdsthat (9}, ©%,) = (©,0). Thisisequivaentto V;(6, (©,0)) >
Vin(0,(0,0)) fordl 6 € ©,i.e

E(yg) — Cy — Cpa(B(0,0)) > E(gs) — Cry — Cp(1 — F(K, 0)),
foral ¢ € ©. Usingthat (0, 0) = E(3;) and rearranging terms yields

Cyo(1 = F(K,0)) — Coa(E(g510 € ©)) > Cy — Cp, (14)
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fordl # € ©. Since F( ,6) decreases with 4, it follows that (14) is satisfied for al ¢ € © if and only if
Cp(l—F(K,8)) - (E(gj 16 € ©)) > C} — C,,. Claim (a) then followsfrom a(E(g;)) = 0 if E(g;) < K,
while (b) foIIowsfrom a(E(gj ) =1ifE(g;) > K. ]

PROOF OF THEOREM 2.2: Recall that in equilibrium ¢ € ©j if
E(fs) — Cp — Cpa(E(y;510 € ©})) > E(Js) — Crn — Cp(1 — F(K,0)).
Rearranging termsyieldsthat § € O if
Chy — Cy — Cpa(E(§510 € ©7)) > —Cy(1 — F(K, 0)). (15)

Since the right hand side is decreasing in ¢, it follows that 8 € ©; whenever § € O} and ' > 6. Hence,
O; = [07, 0] where 8 € © issuch that

Cm = Cy = Cpa( B (5510 € ©7)) = —Cyp(1 = F(K,67)), (16)
or, equivalently,
Cyo(1 = F(K,07)) — Cra(E(g510 € ©F)) = Cy — Cr.

Next, we provepart (a). Therefore, let C, > C;. From1 — F/(K,6) > 0foral ¢ € © andCy — Cy, <0 it
followsthat expression (15) issatisfied foral 6 € Q if a(E(g;]0 € ©3)) = 0,i.e. E(g;/0 € ©;) < K. Hence, in
apartia financing equilibriumwe must havethat £(3;|6 € ©7) > K anda(E(j;|0 € ©F)) = 1,s0that 07 € Ois
suchthat C, F((K, ;) = Cp, — Cy. Furthermore, 7 € (8, 0) if andonly if C, F(K,8) > Cy, —Cy > C, F(K, 0).

For the proof of part (b), let C\,, < C;. From 1 — F(K,0) > Ofordl # € @ and Cy, — Cp, > 0 it
follows that expression (15) is satisfied for al § € © if a(E(g;]0 € ©3)) = 1, i.e E(§l0 € 0F) > K.
Hence, in a partia financing equilibrium we have that E(j;]0 € ©;) < K and a(E(j;0 € ) = 0,
so that #7 € © is such that C,(1 — F(K,07)) = Cy — Cy,. Furthermore, 85 € (6,6) if and only if
Co(1— F(K,0)) < Cp— Cp, < Cp(1 — F(K,0)). ]

PROOF OF PROPOSITION 3.1: let (O3, ©;,, { Nj }scox ) beasequentia equilibrium. In equilibriumit holds that

N@":{yEY

foral # € ©* . Now, suppose that £ (g9~|g€~ eN: e @’:n) > K. Thena (E (37§|37§ €EN; e 92‘,1)) =1
and

y— Cum — Cpa(i‘/) <
E (3135 € N7, 0 € 03,) = Co = Coa (F (35l55 € N3 0 € 03)) [

N = {er‘y—Cpa(y)SE(géWéENg’geer”) _Cp}
_ {yey ‘cp —Cpa(y) < E (379”|379” eN;be 62‘,1) _y}'
SinceC, —Cpa(y) > Oweobtainforal 6 € ©F andaly € N; that £ (379~|379~ € Ng‘,ée @fn) > y. Obviously,

thisisa contradiction. Hence, £ (379~|379~ €Nz e @’;n) < K.
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Next, define
N*™ = [y,d]) UK, d3),

whered; = E (gj€~|g€~ EN:be @’;n) < K anddj = min{g, dj + C,}. If N; isfirm #’snondisclosureset, the
expected payoff equals

| v Gaware + [ di-atdar(,o) an
Y-Ny Py
Similarly, if N* isfirm #’s nondisclosure set, the expected payoff equals
| v Gawaree) + [ di-atdar(.o) (19
Y N* *
Subtracting expression (17) from (18) and using that a(d}) = 0 yields
| v-Gewrwo+ [ G
Y-N* N=*
- [ v-Gawdre - [ daree)
Y-Ny Py

| v-Gawaree - [ darwo

SN SN

[ v Gewirwo - [ dareo)
*_Ng *_Ng

_ / y— Cpaly) — didF(y, 0) — / y— Cpaly) — didF(y, 0)
- e

> 0

bl

where the inequality follows from the following two observations. First, if y € N* — N; theny € N* which
impliesthat y — Cpa(y) < dj. Second, if y € N — N* theny ¢ N* whichimpliesthaty — C,a(y) > d}. Since
at least one of the inequalitiesis strict if either P(gs € N* — Nj) > 0 or IP(gs € Nj — N*) > 0, it follows
that in equilibrium P(gs € N* — N;) = 0 and P(gs € Ny — N*) = 0. For if thisis not the case, afirm of
typed can improveitsexpected payoff by playing adisclosurestrategy with nondisclosureset V* instead of V.0

Lemma7.1l Let (0,05, {N;}sco- ) beapartia financing equilibriumwith P(y; € Useos N |0 € ©7,) > 0
and let N* = [y,d) U [K, d5) be such that &5 = E(j;li; € N3, € ©7,) and ds = min{g, i + C, }. Then
F(N*,0)(d} — E(ge|gs € N*)) — Cp(1 — F(d3,0)) isdecreasing in 6.

PrOOF:; Since

/ yf(y, 0)dy

5

yf(y, 0)dy + / ny(y, 0)dy

/
Fr

F(.6) dxdy+/ /fy, Jdedy

0

/O/d f(y,@dydx—i—/ / fly, Ndydx +
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/0 3 /Kd : fy,0)dydz + /K - / - Fy, 0)dyda
/fF(cr;,a) F(y e>dx+/f F(dE,0) — Fle,0)d +
/OK

F(d5,0) — / F(d3,0) — F(x,0)dx

dl
= QF(d’{,H)Jr/ F(d},0) — F(x,0)de +
Y

3

K (F(d5,0) — F(K,0)) + / F(d3,0) — F(x,0)d,

K

= F(d,0) / (x,0)de + F(d3,0)d; — F(K,0)K —
¥
.
/ F(z,0)de,
K

F(N*,0) (d = E(Gslds € N)) = Cyl1 = F(d3,0) = FO,0)d; = [ uf(u.0)dy

it followsthat

dy
= (F(d;,0) + F(d3,0) — F(K,0)d; — F(d},0)d; + / F(y. 0)dy
y
sy

P, 0085 + FEOK + [P0y — G- F(d3.0)
K

= /d’{ F(y, 0)dy + F(d3,0)(Cp — (dy — d)) + F(K,0)(K - dy)

ds
+/ F(y,0)dy — C,. (19)

K
Since d5 = min{y, d} + C,}, we obtain that C, — (d5 — dj) > 0. Then dj < K and the fact that F'(y,¢)
decreases in 6 prove the result. O

PROOF OF THEOREM 3.2: Let (03,07, { Ny }sco: ) be asequentia equilibrium with IP(g; € UGE@;NG*WN €
©7,) > 0. First, we make some preliminary calculations. Since for al publicly financed firms ¢ € ©}, we have
that Ny = N* = [y, d7) U [K,d3) with di = E(§|9; € N;,0 € ©,) < K and d3 = min{y, d; + C,}, it
followsthat
Vin(0,(05, 07, {Ng }orcos, )
(1—F(Ne*,9))( (@el@?e@?NJ)—Cm—CplP(@?ezIF 7)) +
F(N;,0) ( § € NG 0€0,) = Cr—Coa (E (3155 € N5.0€6;,)))
= ( ( ))( (yelye@?N)—Cm—Cp]P(@eZK~ )+
( ( Jilis € N0 €0},) — O = Cpa (P (53155 € V™0 € ©5,))
fyoy iF0,0) de Z e> oGP € [K,mmY—N*))) |

= (- T 1— F(N*,0)
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F(N*,0)(d} = C — Cya(d})
- / ydF(y,0) — (1= F(N*,0))Crn — Gy P(js > d3) + F(N*,6) (d — Ci)

- / ydF (y,0 / YdF(y,0) — Co — Cp(1 — F(d3,0)) + F(N*, 0)d:
Y

—  E(§) - F(N 9)%_%_cp(1_F(d;,a))+F(N*,9)d;
= E(fs) — F(N*,0)E(fsls € N*) — Cry — Cp(1 — F(d5,0)) + F(N*,0)d;
= E(Ps) — Cp — F(N",0)(d} — E(gs|ge € N*)) — Cp(1 = F(d5,0)), (20)

wherethesecond equality followsfromProposition3.1. Fordl ¢ € ©j itholdsthat Vi(6, (©5, 05, { Ny fercor ) >
Vin(0,(0©5, 05, {Ne }orcox, ). By using (20), thisis equivalent to

E(gs) — Cy — Cpa( (05, O5,, AN orcor, ) >
E(g) — Cp + F(N",0) (d] — E(o|gs € N*)) — Cp (1 = F'(d5,0))

forall ¢ € ©;. Rearranging terms yields
Cm = Cy = Cpa(Bs(05, ©5,, {Ngi Yoreos, ) = F(NT,0) (d] — E(gslgs € N7))—Cyp (1 = F(ds5,0)) (21)

foral d € ©,.

Now, let us start with proving claim (a). Recall that in a full public financing equilibrium, it holds that
P(6 € ©}) > 0, so that the opponent’s beliefs about firm value when observing private financing equd y; € Y.
Expected firm vaue then equals E(gs) — C» — Cpa(ys ) for afirm of typed. From (21), it then followsthat afull
public financing equilibrium existsif and only if there exists y;, € Y such that

FN7,0)(d] — E(s|e € N7)) = Cp(1 = F(d3,0)) 2 Crn — Cyp — Cpa(ys) (22)

for al & € ©. From Lemma 7.1 we know that the left hand side of the inequality is decreasing in ¢. Hence,
expression (22) issatisfied for al 6 € O, if

F(N*,0)(d} — E(g5lg5 € N*)) — Cp(1 = F(d5,0)) > Crn — Cy — Cya(ys).

Sincetheright hand sideisminima for a(y;) = 1, it followsthat a full public financing equilibrium existsif and
only if (9) and

F(N,0)(d} — E(liz € N*) + CpF(d3,0) > O — Gy

are satisfied.

Next, we prove part (c). Since ]P(é € 07) > 0inapartia financing equilibrium, the opponent’s beliefs
about the expected firm value when observing private financing, equal E(379~|§ € ©7). From (21) it then follows
that ¢ € Oj if

Cin — Cy = Cpa(E(§4l6 € ©7)) > F(N™,0) (d — E(5s |96 € N)) = Cp (1 = F(d3,6)) (23)
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foral ¢ € ©;. By Lemma 7.1 theright hand side of (23) decreasesin 6. Hence, privatefinancing is preferred by
al firms# > 63, where 85 € © issuch that

—Cya(E(§310 € ©3)) 4+ Com — Cy = F(N™,05) (d} — E(fisz [§o; € N¥)) — Cp (1 = F(d3,03)) .
Rearranging terms then gives that
F(N*,03) (4} — E(Goslios € N7)) + Coa( E(510 € ©7)) — Col(1 — F(d5,63)) = Ci — C,

which completesthefirst part of the proof. For the second part, recall that in amandatory disclosure environment,
g € O; if (15) is sdtisfied. Subgame perfection impliesthat in a partial disclosure equilibrium, the equilibrium
disclosure strategy yields a higher payoff than full disclosure. Hence, the right hand side of (15) is less than or
equal to the right hand side of (23). From this, it followsthat 5 > 67.

Next, let C,,, — Cy < 0. By subgame perfection, the payoff from private financing exceeds the payoff from
publicfinancing with full disclosurefor all privately financed firms. Hence, for @l ¢ € ©j it holds that

(i) — Cy — Cpa(E(5310 € ©})) 2 E(is) — O — Cyp(1 — F(K, 0)).
Rewriting yields
Cy = O < Cyp(1 = F(K,0)) = Cpa( E(510 € ©})).

Since Gy, — Gy, > 0, thisinequality can only be satisfied if a( E(;]0 € ©3)) = 0, thatis, if E(g;|0 € 97) < K.

Finaly, we prove part (b). In afull private financing it holds that @; = ©. Thisimplies that private
financing is preferred to public financing irrespective of the disclosure strategy. The expected firm value for a
privately financed firm equals E(§s ) — C}, — Cpa( (3510 € ©)) foral 0 € ©. For determining the expected firm
value of apublicly financed firm, we must first specify the opponent’ sand shareholder’ s beliefswhen they observe
nondisclosure of a publicly financed firm. Since ©%, = () these beliefsequa y,, € Y. Given these beliefs, the
optimal disclosure strategy for a publicly financed firm is to disclose its private information if and only if this
disclosureyields a firm value higher than y,,,, i.e. N = {y € Y|y — Cr, — Cpa(y) < ym — Cn — Cra(ym) }-
FromFigure 7 it followsthat N = [y, d1) U [K, d2), with

¥ if ym — Cpalym) <y,
di = § i — Cpalym) ify < — Cpalym) < K,
K if K < Ym — Cpa(ym)’
and
K if ym — Cpa(ym) < K = C,,
ds = Ym — Cpa(ym) + Cp If K — Cp < Y — Cpa(ym) <7y — Cp,
y if g — Cp < Ym — Cpa(ym).

Then the expected firm value for a publicly financed firm ¢ equals

(1= F(N,0)) (E(gs]0 & N) = Con = CP(g5 2 Klgs & N)) + F(N,0)(ym — Cin — Cpa(ym)),
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Figure 7: The optimal disclosure strategy at beliefsy,,, € Y.

whichisminimal for y,,, = min{y, K — C,}. To seethis, notethat y,,, = min{y, K — C,} yields N = () and an
expected firm value of E(gy) — Cy, — C,(1 — F(K, 8)). Then
1—F(N,0)) (E(#s]0 & N) — Co — CpP(5 > K§s & N)) + F(N,0)(ym — Cm — Cpa(ym))
—(E(9s) — Cm — Gp(1 = F(K,0)))
= | E0) = €= R = )+ PN ) = Cya(u)
—E(fs) + Co + Cp(1 — F(K, 0))
— [ 9aP.0) = 1 = P 0) + [ = Gl )P (.0 + €1 = F(K.0)

:L&%rﬁwww—WN%®+%@W3®—ﬂK®)ZQ

where theinequality followsfrom y,, — Cpa(y,) > y forall y € N. Thus, afull private financing equilibrium
existsif and only if there exist bdiefs y,,, such that

E(jjs) — Cy — Cpa(E(3510 € ©)) > (1 — F(N,0))E(3js]0 ¢ N)—
(1= F(N,0)) (Coa — CoIP(gs > Kl & N)) + F(N,0)(ym — Con — Cpa(ym))

holdstruefor al ¢ € ©. Since the right-hand side of thisinequality is minimal for y,, = min{y, K — C,}, the
expression above iseguivaent to

E(ie) — Cy — Cpa( (510 € ©)) > E(f) — Cm — Col(1 = F(K,0))
fordl ¢ € ©. Rearranging termsyields
Cy = O < Cp(1 = F(K,0)) = Cpa( E(;10 € ©))

for al # € ©. Theresult then followsfrom F'( K, §) isdecreasing in 6. m]
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PROOF OF PROPOSITION 4.1: Let (07, { Ny tscor, ©;,) be a sequentia equilibrium. Note that by subgame
perfection we have for al ¢ € O that

{vey|v-ci - Gat) <y C - Cra(B(67 {N; Yoew; ©5)) } € N;
c {vevlp-a-Gaw<y-ci-C (3465, (¥ cos © W)}

If 8,(©;,{Ng }ocor, O7,) < K, then

{yeYla(y) >0} C Nj C {y € Yla(y) > 0}.
Hence, [K,7] = {y € Yla(y) = 1} C Nj. If (0}, {N; }eco;, ©F,) > K then

{y € Yla(y) > 1} C Ny C{y € Yla(y) > 1}.
Hence, Ny C {y € Ya(y) > 1} = [K, 7). O
PROOF OF THEOREM 4.2: Let us start with some preliminary calculations. Given astrategy (03, {No }oco,, Om),

let Ny C Y be the optimal disclosure strategy with respect to the beliefs 3,(0;, { Ny }sco,, Om). Then firm
6 € O prefers privatefinancing if

E(gs) — Cy — Cp (P(gs € N”)a(8) + (5 & N*)P(Gs > Kljs & N7)) >
E(s) — Cp — Cp(1 — F(K, 0)).

Rearranging termsthen yieldsthat afirm @ € © prefers private financing if
Cy = Cm < Cp(1 = F(K,0)) = Cp (P(gs € N7)a(B) + P(gs & N7)P (g > K|gy & N7)) .

If 85(0p, {No}oco,,Om) < K, i€ a(B(0s,{No}oco,,Om)) = 0, Proposition 4.1 impliesthat [K, 3] C N.
Hence, IP(gp > K|js € N) = 0, sotha firmé € © prefers privatefinancing if

Cy— O < Cy(1— F(K, 0)). (24)

If Bb(eb, {Ng}gegb,em) > K, i.e a(ﬁb((ab, {Ng}geeb,em)) =1, then Proposition 4.1 Impllestha[ N C
[K, 7], sothat firm 6 € © prefersprivate financing if

Ch—Cm < Cp(l—F(K,0)—C, (P(js € N) +P(iis > K, iis & N))
= Cp(1—F(K,0)—C, (P(js € N,y > K)+ P(iis > K, o & N))
= Cy(1 - F(K,0)) — C,(P(js > K)
= C(1-F(K,0) - Cy(1 - F(K,0) = 0. (25)

Now, let us prove part (3). Inafull public financing equilibriumit holdsthat 5, (07, { Ny }eco:, O5,) =
ym € Y. If y, < K, afull public financing equilibrium exists, if (24) is violated for adl 6 € O, i.e
Cy—Cn > Cp(l = F(K,0))fordl 8 € ©. Since F(K, #) isdecreasing in ¢, thisis equivalent to

Cy — Oy

Cpll = P(K,T) > =
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If v, > K,afull publicfinancing equilibriumexists, if (25) isviolatedfordl 8 € ©,i.e. Cy — C,,, > 0foradl 6
©. Summarizing, afull public financing equilibriumexistsif and only if C, — Cp, > min{C,(1 — F(K,8)),0},
thatisif and only if Cy, > C,,.

Next, we prove part (b). Inafull private financing equilibrium it holds that 3,(©7, {Ng }ecor, ©;,) =
E(i5li; € N7, 0 € ©;). If E(§;15; € N7, 6 € ©7) < K, itfollowsfrom (24) that C;, — Cy, < Cp(1—F(K,6))
foral § € ©. Since F(K, #) isdecreasing in 4, thisisequivdentto Cy — C,,, < Cp(1 — F(K,§)). Notethat this
conditionis satisfied if Cy, < C,. If E(g5]75 € Ng,é € 0;) > K, it followsfrom (25) that Cj, — C,,, < 0 for
al @ € ©. Hence, afull privatefinancing equilibriumexistsif Cy < Cyy.

Finally, we prove part (c). Let (07, { Ny }seor, ©},) beapartia financing equilibrium such that IP(y; €
Uscor N5 |6 € ©7) > 0. Since 3,(05, {N; }ocor, ©5,) = E(J315; € N;,0 € ©;), we havefor al 6 € ©; that

() = Cy — Cy (P(is € Ni)a(B (55135 € Nj 0 € ©7)) + (s & Nj PG > Klio & Nj)) >
E(fs) — Cm — Cp(1 — F(K,0)).
Rearranging termsyields
Cy(1 = F(K,0) = C, (P(3 € N )a (E(53155 € N;,0 € ©7)) + P30 > K, & N§)) > Cy— Cn

foral d € ©F.
If E(g;1y; € Ng,ée 07) < K then (24) impliesthat 6 € ©; if andonly if Cy — C), < Cp(1 — F(K, 6).
From thefact that F'(K, #) isdecreasing in 4, it followsthat 6 € ©; if and only if § > 6%, where 8% € © issuch
that C,(1 — F(K,63)) = Cy — C,. Furthermore, from (16) with E(§;]0 € ©}) < K it followsthat 6% = 67 .
If E(9;195 € Ny, g e O}) > K then (25) impliesthat ¢ € ©} if C} — C,,, < 0. Sincethisinequality does
not depend on ¢, we obtainthat ©; = © if Cy, — C,,, < 0and ©; = 0 if C} — €}, > 0. So, no partial financing
equilibrium exists. |

PROOF OF THEOREM 4.3: Let us start with proving part (). In afull public financing equilibrium we have that
By(©5,0% , {N;}eco) = y» €Y. Let N C Y denotetheoptimal disclosure strategy given the beliefsy;. Since
0,, = © it holdsthat Vm(g, O, {NG’}G’e®m) > Vb(g, O3, {NG’}G’EGb) fordl 6 € ©, thatis,

E(g) — Cp + F(N™,0)(d] — E(gs|9s € N7)) — Cp(1 — F'(d3,0))
> E(fs) — Cy — Cp (P(5 € N™)a(B) +P(5s & N°)P(Gs > K|jo & N7)),

forall € ©. Sincethe expected payoff for a privately financed firm isminima when 5 > K, thatis, a(3) = 1,
Proposition 4.1 impliesthat N? C [K,7y]. Similar to (24) we derive for al ¢ € © that

F(N*,0)(d} — E(slis € N*)) — Cp(1 — F(d3,0)) + Cy(1 — F(K,0)) > Cyy — C. (26)

Subgame perfection impliesthat the equilibriumdisclosure strategy N* yieldsahigher payoff than full disclosure,

i.e
F(N*0)(d; — E(islds € N*)) = Cy(1 = F(d3,0)) > ~Cp(1 — F(K,9)),

foral 6 € ©. Hence,
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F(N*,0)(d} — E(slis € N*)) — Cp(1 — F(d5,0)) + Cp(1 — F(K,0) >0, 27)

so that afull publicfinancing equilibrium always existsif C,, — C < 0 (cf. (26)).

Next, we prove part (b). In afull private financing equilibrium we have that 3, (05,0, {N; }sco) =
Ym €Y. L&t N = [y,dy) U[K,ds] C Y denote the optimal disclosure strategy given the beliefs y,,. Since
©; = © itholdsthat V3 (6, 04, { Ny }orco,) > Vin(0,0m,{No }orco,, ) fordl 0 € O, thatis,

E(§s) — Cy — C, (]P(379 € Ng)a (E(379~|379~ €N b¢c @b)) Y P(Gs & No)P(§ > Kliis & NG))
> E(fg) — Com + F(N,0)(d1 — E(Jo|gs € N)) — Cp(1 — F(do, 0)).

The expected payoff for a publicly financed firm is minimal when the beliefs y,,, induce full disclosure, whichis
the case when beliefs are skeptical, that is y,, = min{y, K — C, }. Since publicly financed firms fully disclose
their private information, the proof continues in the same way as the proof of Theorem 4.2(b).

In order to prove part (c), let (05,0, {N; }sce) be a partid financing equilibrium such that IP(y; €
Useo: Ny |0 € ©;) > 0 and P(§; € Upeos, Ny 10 € ©,) > 0. Then ¢ € O if

Eis) = Cy = Cy (P(3s € Nj)a (E(55la € Nj.0 € ©7)) + P(Gs & Ny )P(o > Klia & V7))
> B(3) — Con + F(N",0)(d; — E(Gols € N*)) = Cyp(1 = F(d3,6)).
Rearranging termsyields
PN, 0)(d; — E(fislia € N*)) = Cp(1 = F(d3, 6)
—~C, (PG € Nj)a (B(5515; € N;.0 € 07)) +P(io & N;YP(Go > Kljs € Nj)) < Coa— G,

foral 6 € ©F.
If E(§;15; € N7, 0 € ©7) < K then Proposition4.1 statesthat [K, 3] C N;. Hence, 6 € ©; if
F(N*,0)(d} — E(s|9s € N*)) = Cp(1 = F(d3,0)) < Cyn — Cy.

Since the | eft hand sideis decreasing in @ by Lemma 7.1, it followsthat ©; = [0, 6], where 8 € © issuch that
F(N™,0%)(dy — E(geylgey € N7)) = Cp(1 = F(d3,03)) = Cr — Ch.
If E(§;15; € N7,0 € ©7) > K then Proposition4.1 statesthat Ny C [K,7]. Hence, 6 € ©; if
F(N™,0)(d] — E(gs|gs € N7)) = Cp(1 = F(d3,0)) + Cp(1 = F(K,0)) < Cpy — Ci,

Since the left hand side is greater than or equal to zero by (27) it must hold that C,,, — Cp > 0. O
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