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Competition and Co-operation Among Exchanges: A Theory of

Cross Listing and Endogenous Listing Standards

Abstract

We analyze firms' choice between exchanges to list their equity (including multiple listings), and
exchanges choiceof listing standardsfor firmswhich apply for listing, in an environment of competition and
co-operation among exchanges. Wemodel an equity market characterized by asymmetricinformation, where
outsiders can reduce their informational disadvantage relative to insiders by producing (noisy) information
about firmsat acost. Exchanges are popul ated by two kinds of investors: sophisticated investors, with acost
advantage in producing information ("low-cost investors'), and ordinary investors, without such a cost-
advantage ("high-cost investors"); the proportions of these two kinds of investors vary across exchanges.
Whilefirmsare short-lived agents, exchanges arelong-lived, val ue-maximizing agents, whose stringency in
their listing and disclosure standards evolve over time. Exchanges also use their listing standards as a tool
in competing with other exchanges for listings by firms. However, outsiders can partially infer the rigor of
an exchange's listing policy by studying the subsequent performance of firms which have obtained listing
there. Thelisting standards chosen by an exchange therefore affectsits "reputation.” Thelisting choices of
firms between exchanges, the valuation effects of listings on firm equity, and exchanges' listing standards
emerge endogenously in equilibrium. Our model has implications for: the relationship between firm
characteristics and the benefits from cross (and dual) listing; the price effects of cross listings; the
relationship between cross listing and financial analyst following; the relationship between an exchange's
reputation and itslisting standards; the impact of competition on an exchange' s listing standard; the impact
of an alliance between exchanges on thelisting standardsof theallied exchange and of exchanges competing
with it; and for the optimal regulation of exchanges.



1. Introduction

The recent process of integration in international capital markets has led a growing number of
firmsto seek listing of their equity outside their country of origin. Correspondingly, as more venues have
become availablefor firmstolist their equity, stock exchanges have been exposed to an unprecedented level
of competition for listing. Inthispaper wedevel op atheory of the determinants of afirm’ sdecision of where
to list its equity among several possible exchanges. We study how the recently intensified competition (as
well as co-operation inthe form of alliances or mergers among stock exchanges) affect the listing standards
chosen by these exchanges, and thereby the listing decisions of firms.

International listing of firm's equity has now become a rather common phenomenon. Many
European firms are obtaining listings on the New Y ork Stock Exchange (NY SE), and many firms from
various emerging market countries (e.g., Israel) are obtaining listings not only on the NY SE, but also on
various other American and European exchanges.* These may include firms going public for the first time
(Global Initial Public Offerings) or firms which are already public choosing to list equity in an additional
exchange (dual listing). While there is some evidence documenting the benefits of such international listing
(intermsof increasesin sharehol der wealth), therehasbeen rel atively littletheoretical analysisof thefactors
affecting such benefits, with the notabl e exception of the market segmentation literature.? Indeed, there has
been few analyses of the factors driving a firm's choice of equity market to list, either between domestic
exchanges (for example, Nasdag National Market vs. NY SE) or internationally (for example, should a
Swedish firm choosing to list in aforeign equity market list it on the London Stock Exchange (L SE) or the
NY SE?).

A mirror image of the above phenomenon has been the competition between various major
exchanges, bothintheU.Sandin Europe, to attract listings from firms. For example, the NY SE and the LSE
have engaged in vigorous competition to attract listings from companies in third countries (especialy
companies from developing or "emerging" economies). A natural question that arisesin this context isthe

effect of such competition on the "listing standards" set by these exchanges. In order to answer such

IA foreign company may haveitsexisting securitieslisted inthe U.Sin the form of an American Depository Receipt (ADR). There
arethree levels of ADRs: Level | (for over-the-counter trading); Level 11 (for anational securities exchange or NASDAQ listing);
foreign firmsmay raise new capital inapublic offeringusing level 111 ADRs. Alternatively, foreign firms may havetheir shareslisted
directlyintheU.S. ADRsLevel Il and I11 are subject to the registration and reporting requirements of the Securities Act of 1933 and
the securities Exchange Act of 1934. (See Sadlomon Brothers (1994) or Fuerst (1996) for institutional details).

2Some exampl es of the market segmentation literature bearing on thisissue are Stapl eton and Subrahmanyam (1977), Stulz (1981),
Errunzaand Losg (1985), and Alexander, Eun, and Janakiraman (1987).
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guestions, however, one has to analyze the determinants of exchanges' listing standards in the first place.

The objective of this paper isto develop atheoretical analysiswhich allowsusto answer both kinds
of questions (i.e., regarding listing choice by firms and the choice of listing standards by exchanges), in a
unified framework. Some of the issues that we address in this paper are as follows: (i) What are the
incentives for firmsin one country or geographical region to obtain alisting in another country? (ii) What
determines an exchange's choice of listing requirements, and what are the consequences of an exchange's
listing standard choice for firm-valuation as well as for the exchange itself? (iii) Doesit pay for afirmto
be listed on multiple exchanges? (iv) How can the notion of the "reputation” of an exchange be
operationalized, and how doesiit drive the choice of firms of an exchange to list? How is the reputation of
an exchangerelated to its own choice of listing standard? (vi) How do exchanges competefor firms' listings,
and what is the effect of this competition on exchanges' listing standards?

Itisuseful to clarify herewhat we mean by the“listing standards’ of an exchange. Exchangesusually
have a number of minimum requirements regarding their profitability record, number of shares (float) and
minimum market capitalization, etc., on firms applying for listing (and for continuing to list), and such
requirements tend to be more stringent in more reputable exchanges.* However, the more relevant
requirements relate to the regulations regarding the form and content of required firm disclosures, and the
stringency withwhichany violationsin disclosureand other securitiesregul ationsaremonitored and enforced.
Usually, exchanges which are more stringent in their listing requirements, are also more exacting in their
disclosure requirements, as well in the policing of any violations in these requirements. Clearly, firms need
to abide by these latter requirements as well if they are to continue to remain listed on an exchange. Thus,
throughout this paper, we usetheterm"listing requirements" inthisbroader sense, to cover not only theinitial
listing requirements of the exchange, but al so the stringency of their disclosure and other regulations, and the
rigor with which these regulations are enforced (as will become clear from our approach to modeling these

requirements).

30ur analysisis also aimed at shedding light on the empirical evidence that has accumulated in this area regarding firm's choice
between various exchanges. Several interesting questionsthat have arisen inthiscontext, and to which clear answersarenot available
based on the existing research. For example: What isthe wealth effects (on firm equity holders) of adual listing (if any)? Will such
effects be significantly different for a foreign firm listing on a U.S exchange (say, the NY SE) and a U.S firm listing on aforeign
exchange (say, the LSE)?

“It is also worth noting that listing is not automatic for firms meeting these minimum initial listing requirements, and that
exchanges have the discretion to reject applications for listing even from firms that meet these minimum requirements.
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Developing a theoretical framework capable of addressing the questions discussed above is
important, sincethe answersto such questionsdetermineafirm'scostsin accessing capital marketsin general,
and the equity market in particular. This has assumed increased significance in the light of the recently
accel erating pace of economic integration around the world, especially in Europe (driven by theintroduction
of the Euro). Several exchangesin Europe and inthe U.S. have either entered into tie-ups with each other, or
are considering them.” In addition to providing answersto some of the questionsdiscussed above, our analysis

hasimplicationsfor the advantages and disadvantages of such tie-ups. Further, our analysis sheds somelight
into the characteristics of those exchanges that will emerge as winners, in contrast to those that will face
decreasing listings (and eventually go out of business) in the current environment of competition (aswell as
some co-operation) between exchanges.

The general setting of our analysis is an equity market characterized by asymmetric information,
whereinsiders have private information about firm value. Outsiders, however, can reduce thisinformational
disadvantage by producing (noisy) information at a cost. There are two kinds of investors: those with a cost
advantage in producing information about the true firm value ("low-cost investors') and those who do not
have such a cost-advantage ("high-cost investors"). Asapractical matter, one can think of low-cost investors
asfinancial analysts, portfolio managers, or other professional investorsknowl edgeabl eabout agivenindustry
or firm, and whotherefore have specia expertiseinvaluingthefirm; high-costinvestorsareordinary investors
without any such expertise.

Fiveimportant ingredientsdrive our analysisin the above setting. First, fromthe point of view of any
givenfirm, the number of low-cost information producers (who have acost advantagein eval uating that firm)
may vary from exchange to exchange. For example, investors with expertise (and therefore a cost advantage)
in evaluating technology companies may dominate trading at the NASDAQ); investors with expertise in
evaluating Swedish companies may be dominant at Stockholm (but perhaps are far fewer in number at other
exchanges). Second, different exchanges have different listing and disclosure requirements, which not only

affect the kind of firmsthat are listed, but also the ongoing policing of various financial disclosures by the

*One example of such atie-up was the proposed alliance (later aborted) between the London and Frankfurt Stock Exchanges.
Another exampleisthe merger between the Amsterdam, Brussels and Paris Stock Exchanges, completed in September 2000. In the
U.S., Instinet, theelectronictrading system, anditsrival, Island ECN, haveentered into merger talks, and the competitive threat posed
by such a merger to the Nasdag has been much talked about: see, e.g., arecent news story titled, "Rivals Merger Talks Threaten
Nasdag,"(Financial Times, May 17, 2002).
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firm, and therefore the precision of the information available to outsidersin evaluating the firm.° Third, the
rigor with which the listing and disclosure policies of an exchange are implemented evolves over time, and
isnot fully observabl e to outsiders; however, outsiders can assess the stringency of an exchange'struelisting
procedure over time by studying the performance of firmslisted in prior years. This performance, therefore,
affectsthe exchange's "reputation.” Fourth, since these listing and disclosure regquirements can be altered by
the exchange over time, the possibility of gaining or losing reputation affectsthe endogenous choice of listing
standards by the exchange.” Fifth, exchanges may alter these listing standards to compete with other
exchangesfor listing candidates (or asaresult of an alliance or amerger with another exchange), taking into
account the impact of any alteration of these standards on their reputation.®

We develop our analysisin two steps. First, we develop atheory of the determinants of afirms's
listing decision, which depends on the benefits that afirm expectsto obtainfromlistingat variousexchanges
(aswell asfrom multiplelistings). We show that firms benefits from the presence at an exchange of more
investors who can produce information about them at a low cost, and from an exchanges's being more
stringent initslisting and disclosure requirements, which enhancessuchinvestors' effectiveness in producing
information. Based on the above the theory of the listing choice of firms, we then turn to an analysis of an
exchange's equilibrium choice of listing standard. We examine how competition from other exchanges (as
well asco-operationwiththem) affect thislisting standard choice. We show that exchangeshaveanincentive

to develop areputation for stringency in their listing standard, since they benefit from such a reputation for

®Foreign companies are required to register and report continuously under the Exchange Act. Their annual reports must confirm
either to U.S GAAP or to the accounting standards of their own country, but with partial reconciliation to U.S GAAP. Evenin the
latter case, the disclosure required is much more than in most foreign market listings. Further, the financial statements of aforeign
company conducting itsfirst public offering in the U.S must either follow U.S GAAP or provide afull reconciliationto U.S GAAP.

"That exchanges reputations are affected by problemsinvolving firms|listed on them, and takethisinto consideration in designing
their listed standards is illustrated by a news story titled, "YBM Probe Leaves Toronto exchange Red-faced, a Y ear after Bre-X
Scandal," (Wall Sreet Journal, June1998). We quote: " Thistime, damageto Canada'sbiggest stock exchange'sreputation stemsfrom
YBM Magnex International Inc., a canadian-registered industrial magnet maker, that isthe focus of an investigation by the federal
bureau of investigation....John Carson, the TSE's executive vice president, market regulation, defended the exchange's screening
processfor new listings. He added that, since the Bre-X debacle, the exchange has beefed up its disclosure requirements for mining
companies." Another, more recent example along the same lines is provided by Germany's Neuer Market, as reported in the news
story, titled, "Can the Neuer Market Survivethe Onslaught?' (Financial Times, April 27, 2002). The news story reportsthat officials
at the Neuer Market have been pressed very hard to tighten the exchange'slisting standards after a period of very bad performance
by firms listed there.

8The vigorous competition between two U.S exchangesfor listingsfromforeign firms, and thekinds of trade-offsinvolvedinfirm's
choice between exchanges studied in thispaper areillustrated by thefollowing newsstory, titled, "U.SMarkets Battleto List Foreign
Firms,"(Wall Street Journal, September, 1997). Wequote: "At theend of aroutinemarketingtrip to Indialast May, JamesE. Shapiro,
the New Y ork Stock exchange's Managing Director for international listings and research, abruptly changed his schedule. He jetted
to the southern city of Bangalore to give a pitch to the software company Infosysthat was believed to be closeto adeal to list ADRs
ontheNasdag Stock market.'Hemadeapresentation and answered alot of questionsabout why theNew Y ork Stock Exchange should
be preferableto the NASDAQ),' says N.R. Narayana Murthy, Infosys Chairman." Infosys later chose the NASDAQ over the NY SE.
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stringency by attracting firmsseeking alisting. Further, we show that competition among exchangeswill not
necessarily result in arace either to the top or to the bottom in terms of listing standards, but may result in
an endogenous segmentation of the market for listings. Rather, a likely outcome of competition among
exchanges isthat high reputation exchanges set high listing standards and become first-tier stock markets,
while low reputation exchanges set lower listing standards and become lower tier markets. Findly, we
analyze the incentives of two exchanges to enter into an alliance or merger in order to increase their
competitive position, and solve for the impact of such a merger on not only the listing standard of the
combined exchange, but also on thelisting standards of other exchanges competing with the allied exchange.

Our research isrelated to several strandsin the theoretical and empirical literature. Oneimplication
of the large market-segmentation literature is that cross listing can facilitate improved risk-sharing, thereby
reducing expected return (see, e.g., Stulz (1981), and Stapleton and Subrahmanyam (1977)). Chowdhry and
Nanda (1991) introduce multi-market trading into aKyle (1985)-type model in which theinformed trader has
several avenues to exploit his private information. Their focus, however, is on the effect such trading on
market liquidity and informativeness of prices, whereasoursisonthelisting decisionsby firmsand thelisting
standards of exchanges.®*Two related contemporaneous papers are Huddart, Hughes, and Brunnermeier
(1998) and Foucault and Parlour (1998). The former paper uses Kyle-type setting where the firm'slisting
choice is driven by the insider's desire to list in the exchange with the greatest number of liquidity traders,
enabling him to mask histrades. Thelatter paper focuses on therelationship between trading costsand listing
fees, and predicts an inverse relationship between the two.™ In contrast to this literature, in our paper the

firm's listing choice is driven by the presence (or otherwise) of skilled analysts and investors in various

°In this paper, we have chosen not to focus on listing choices by firms driven purely by considerations of market micro-structure
(e.g., afirmin one country choosing to cross-list at an exchange in another purely because it believes that the trading system used
intheforeign exchangeis superior). While such considerations may influence firms' listing decisions, they do not seemto be primary
driving force in firms seeking to cross-list their securities.

A purely liquidity-based rationalefor cross-listing that has often been advanced isthe argument that some capital markets simply
have poor liquidity, so that cross-listing in amarket with greater liquidity can reduce the liquidity-premium, and therefore expected
return. However, the precise meaning of what "liquidity" meansin such argumentsisoften unclear, and also why somemarketsshould
inherently have lessliquidity (especially in the context of trading the equity of companies based in, and doing businessin, the same
country as the one in which the exchange is located).

1Santos and Scheinkman (1998) devel op amodel of competition between exchangesin which exchanges design securitiesin order
to attract clientel esand maximize profits. Their focus, however, ison the design of margin requirements (set to protect investorsfrom
potential defaults; they do not study the listing decisions of firms or the choice of listing standards by exchanges. Our paper isaso
related to the literature on I|POs and other stock issuesin an environment of asymmetric information or information production (see,
e.g., Allen and Faulhaber (1989) or Chemmanur (1993)).



markets, and the extent of information available to these investors about the firm.

Our work is also related to the empirical literature that has looked at the determinants of choice of
foreign exchangelisting choice by firms (see, e.g., Saudagaran (1988), Saudagaran and Biddle (1995)), Blass
and Y afeh (2000), and Pagano, Roell and Zechner, 2002), the large empirical literature on the announcement
effects on the stock price of foreign firmslisted on U.S exchanges (see, e.g., Jayaraman, Shastri, and Tandon
(1993), Forester and Karolyi (1993), Alexander, Eun, and Janakiraman (1991), and Miller (1999)) and also
theempirical literature focussing on the announcement and other effects of overseaslisting by U.Sfirms(e.g.,
Howe and Kelm (1987), and Lau, Diltz and Apilado (1994)).

The paper is organized as follows. In the next section (section 2) we examine a single-period model
where exchanges listing standards and listing fees are exogenous. Wethen study the equilibrium of thisbasic
model under increasingly lessrestrictive assumptionsregarding thelisting choices availableto firms. Section
3 describes the equilibrium assuming that the firm can list on only one exchange. Section 4 alows the firm
to choose between exchanges (while not allowing dual listing). Section 5 studies the equilibrium with dual
listing allowed as well. We then build on the single-period model to develop a dynamic (two-period) model
to endogenize exchanges listing policies and fees (presented in sections 6, 7, and 8). In this dynamic model,
exchanges act as long-lived agents who maximize the present value of their cash flows from listing fees
(which are affected by considerations of building and preserving exchange reputation). In section 6, the
exchangeisamonopolist, and determinesitslisting standard taking into account considerations of reputation
alone. In section 7, two exchanges compete with another, so that thelisting standard chosen by each exchange
(and also thelisting decisions of firms) emerges from considerations of exchange reputation interacting with
competition among exchanges. Section 8 analyzes the effect of co-operation as well as competition among
exchanges: we study how amerger or alliance between exchanges affects the listing standards chosen by the
combined exchange as well as exchanges competing with it, and also study the listing decisions of firmsin
thisenvironment. Section 9 describesthe empirical and other implicationsof our model. Section 10 concludes.

The proofs of al propasitions are confined to the appendix.

2. The Modél
The basic (single-period) model consists of two dates. At time 0, arisk-neutral entrepreneur or firm

has monopoly access to a single project. The project requires a certain investment at time 0, which the
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entrepreneur wishes to raise from outside investors through an initial public offering (IPO) of equity, since
the firm has no internal capital available. He can obtain this capital by listing his firm's shares either in
exchange X (the domestic market) alone, inexchange Y (aforeign market) alone, or through dual listing (i.e.,
listing in both exchanges X and Y). To begin with, the equity inthe firmisassumed to be divided into alarge
number of sharesm, all owned by the entrepreneur. The entrepreneur now sellsacertain number of additional
sharesto outsidersin an IPO, after listing the equity in one or more exchanges, thus lowering the fraction of
equity that he holdsin the firm. At time 1, the project pays off a certain cash flow, which depends on project
(firm) quality or "type," f, about which the entrepreneur has private information. We assumethat therisk-free
rate of return iszero.

Thus, there is only one round of firms entering the equity market in the basic model. In sections 6,
7, and 8, where we build on this basic model to develop adynamic (two period, three date) model, we allow
anew round of firms to enter the equity market at time 1, with their cash flows realized at time 2. In this
model, exchangesarelong-term (two period) players, going fromtime 0 to time 2, while firms are short-term
(one-period) players. The sequence of eventsin the dynamic model is depicted in figure 1.
2.1 The Entrepreneur's Private Information and Project Technology

Projects are of two types: "good" (f = G) or "bad" (f = B); type G projects have a greater expected
value of time 1 cash flow than type B projects. The time 1 cash flow from the project, denoted by v;(1),
depends on project quality as well as upon the amount invested in the project at time O, denoted by 1. This

cash flow is given by the following investment technol ogy:

vi(1) = kv for1 <L v() = kI forv > I

(1)
fe{GB}, and k >k,>1.

From (1), we can see that the firm'stechnol ogy is such that any amount invested at time O lower than or equal
to acertain upper limit | yieldsatime 1 cash flow k; times 1, f € { G, B}. However, for investment amounts
abovel, the cash flow generated remains at k;l, so that no entrepreneur chooses an investment level abovethis
amount |. Further, for any givenlevel of investment, type G firmsyield agreater expected cash flow compared
to type B firms. For convenience, denote by V and V; the entrepreneur's time 0 expectation (for thetype G

and the type B firm respectively) of hisfirm'stime 1 cash flow, at the full investment level | (i.e., Vs = kgl,
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and V; = kgl). The objective of the entrepreneur in making the firm's listing and investment decisionsisto
maximize the expected value of the time 1 cash flow accruing to him.

2.2 Outsiders Evaluation Technology and Strategies

Outside investors have less information than entrepreneurs about the true quality or type of the firm
approaching themfor capital. They do not observefirmtype, but only the prior probability o of thefirm being
of type G. However, when offered equity in any firm, they can choose to expend additional resources and
produce more information about thefirm, in order to reduce their informational disadvantage. We model this
information production by outsiders asfollows. At acost ¢ > 0, outsiders can obtain anoisy "evaluation" (€)
of the firm, which can have one of two outcomes:. "good" (e=g) or "bad" (e=b). Further, we assumethat the

precision of their evaluation technology is such that, for any investor producing information:
Prob{e= g|f= G} = 1, Prob{fe=g|f=B} = 1-y, 0<y<l (2

Thus, all good firms get good evaluations; however, bad firms may also get good evaluations with a certain
probability (1 - y) so that the evaluation is noisy. Thus, the precision of the evaluation is captured by y. We
also assume that, when a number of investors produce information about atype B firm, afraction 1 - y of
these investors obtain good evaluations, while the remaining fraction y obtain bad eval uations.*?

The outsiders' evaluation cost depends on several factors. First, the magnitude of ¢ depends on the
amount of information already available in the public domain about the firm and its management, in the
market where the firm islisted. For example, an established software firm such as Microsoft, with a track-
record of successfully devel oping and implementing products might be easier to evaluate (and hence have a
lower c) than a start-up software firm with great potential, but no track-record at all for successful product-
implementation. A second (related) factor may be the familiarity of investorsin agiven market with the firm,
its products, itstechnol ogy, or its management. For example, Swedish investors may find it much easier than
U.S investors to evaluate a Swedish natural-resources firm which has not done any business in the U.S,

perhaps because the firm is based in Sweden, and they (unlike U.S investors) have been familiar with its

121 we were to assume instead that investors producing information about atype B firm obtain independent signal's, the expected
value of the fraction of theseinvestors obtaining good evaluationswill still remainy. However, in thiscase, many of our expressions
will involve the distribution of thisfraction of investors who obtain good evaluationsfor abad firm. Clearly, this adds unnecessary
computational complexity to the model without generating any commensurate economic insights, and we have therefore adopted the
correlated information structure above.
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products and its management for a long time. Third, the size of ¢ may depend upon a firm's industry
membership: the projects of firms belonging to certain industries may be intrinsically more complex and
therefore difficult to evaluate than those of firms in other industries. Finally, for agiven industry, and in a
given equity market, investorsmay differ intheir eval uation costs. For example, atechnology analyst working
for amajor U.Sinvestment bank may have alower cost of eval uating a French software company compared
to most ordinary investorsin the U.S, and possibly compared to many ordinary French investors as well.*®

To capture the above ideas, we assume that, in each market, there are two kinds of investors: those
with ahigh cost ¢ = ¢, of evaluating the firm ("high-cost investors'), and those with alow evaluation cost, ¢
=, ("low-cost investors"). Of the N potential investorsinthefirm'sequity offering, anumber N, arelow cost
investors, while the remaining number N, are high cost investors, N = N, + N,.. In order to capture the notion
that investors in different exchanges may have different levels of sophistication in valuing afirm, we allow
the numbers N,, and N, to differ across exchanges (we will superscript these numbers with X and Y as
required when we allow these to differ across exchanges). We will often refer to the number of low-cost
investorsin a given exchange as its "low-cost investor-base."

When faced with a firm making an equity offering in a given exchange, investors (traders) in that
exchange can do one of three things, after observing the price per share set by the firm, and the number of
shares offered: Ignore the PO altogether and invest in the risk-free asset; engage in uninformed bidding for
sharesinthelPO; or conduct acostly evaluation of thefirm, and depending on the outcome of thisevaluation,
bid (if he gets a good evaluation) or not bid (if he gets a bad evaluation) for a share.** Among these
alternatives, each investor chooses the one maximizing the expected value of time 1 cash flow.*® We assume

that each investor bids for only one share, regardless of whether he engages in informed or uninformed

Note that a particular investor may be alow-cost information producer when trading in one market (say, the Nasdag), but may
be a high-cost information producer when trading in another (e.g., the Milan Stock Exchange) due to avariety of reasons (e.g., the
lack of familiarity with language and accounting conventions related to the latter market).

“Clearly, it is never optimal for any investor to produce information, and then choose to bid for a share in the IPO even after
getting a bad evaluation (since, for any investor to produce information, the information produced must yield him some benefit in
terms of discriminating between type G and type B firms).

®We assumethat any amount of an investor'swealth not invested in the firm's equity, or devoted to evaluating thefirm, isinvested
in the risk-free asset.
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bidding.*

The proportion of those high-cost and low-cost investors participating in the equity offering who
choose to becomeinformed about the firm, denoted by «, and «, respectively, isdetermined asfollows. After
observing the price and number of shares offered by the firm in the IPO, each investor chooses between not
participating in the IPO at all, and participating as an informed investor, with a probability «;, i € {h, }.In
other words, if aninvestor decidesto participate in the PO, he conducts a costly evaluation of the firm with
aprabability «; (and follow the optimal bidding strategy depending onitsoutcome), and makesan uninformed
bid for a share in the PO with the complementary probability (1 - ¢;). The probability «; thus measures the
extent of information production among each category of participating investor in the equity offering: in
equilibrium, afraction c; of the participantsin the PO produce information, while the remaining fraction (1 -
;) bid uninformed (investors will be indifferent between producing and not producing information in
equilibrium).!” The fraction of high cost and low cost investorsin any market adopting these strategies will
depend on the price set by thefirmin the equity offering, theinvestors' prior probability assessment about the
firm'strue value, and the cost and precision of the evaluation technology available to each kind of investor.
Further, when the firm has a choice of exchanges to list equity, the particular exchange where the firm is
listed, and the listing standards of the exchange where the firm has listed its equity may also convey
information to investors, and thus affect investor strategies (and consequently, the pricing of equity).

2.3 The Exchange's Listing Procedure
When approached by any firm for listing, the exchange conducts an investigation of the firm,

requiring them to provide various pieces of information, and also requesting the firm to recast its financial

®None of our results are driven by the assumption of each investor buying only one share, made for modeling simplicity. It can
be generalized to the case where each investor can buy multiple shares, and also to the case where different investors may buy
different numbers of shares. Allowing these cases simply complicates the model without generating commensurate insights.

Since, in equilibrium, each investor will beindifferent between informed and uninformed bidding in the IPO, and information-
production costs are identical within a given cost-group (i.e., high-cost or low-cost), the exact identity of those who produce
information within the group and those who engage in uninformed bidding isirrelevant here. Formally, we assume that investors
follow arandomized strategy, with afraction o choosing to produce information, and the remaining fraction (1 - ;) choosing to bid
uniformed in the PO, based on the outcome of a collectively observed randomization device. This way of modeling the investors
choi ce between informed and uninformed bidding, whereinvestors choose to produce information with a certain probability (rather
than confining them to pure strategies) seemsto be the most el egant modeling approach here, sinceit yields asymmetric equilibrium
(whereidentical agents make identical choices). An aternative modeling approach, involving only pure strategies, would measure
the extent of information production in the new issues market by the number of investors producing information in equilibrium
(Chemmanur (1993) usesthisalternative approach inamodel of | PO underpricing). However, thisalternative approach would require
that some members of an otherwise identical cohort of investors choose to produce information, while others do not, so that the
equilibrium would be asymmetric. See also Milgrom (1982), who uses both of these approachesto model auctionswith information
production, and demonstrates the essential equivalence of these alternative approaches.
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statements and other disclosures in the format prescribed by the exchange. The rigor of the investigation of
the firm performed by the exchange prior to listing, and the accessibility to investors of the information
containedinthevariousfinancial statements provided by thefirm subsequent tolisting (i.e, the"transparency"
of the firm's disclosures) depends on the "listing standards" set by the exchange. Typically, as an exchange's
listing standard grows more stringent, only asmaller fraction of thefirmsapplying for listing at that exchange
areaccepted, and perhapseven moreimportant, thefinancial disclosures made by firmslisted at that exchange
are more transparent (in the sense that, not only is more information available to outsiders, but the available
information becomes more credible because of the more-stringent policing of firm disclosures by the
exchange). To capture these ideas, we model the exchange's listing procedure in the following manner.

At any timet, each exchange chooses a"listing standard" g,, which affects both the probability of the
firm being accepted for listing on the exchange, and al so the "transparency” of the financial statements made

by the firm after listing. The probability of afirm being listed is given by:

Pr{accepted | f= G} = 1, Pr{accepted|f=B} = 1-gq,. (3

Thus, the higher the listing standard g, the better the average quality of firmslisted on the exchange, with g,
€ [0, q]. Further, we capture the notion of greater transparency of financial statements made by firms listed
on an exchange with higher listing standards by assuming that the precision of the outside investors
evaluation, y,, isastrictly increasing function of the exchange'slisting standard g i.e., y, = y(q,).*® To begin
with, we will assume that the exchange's listing standard q is exogenous (we suppress the time subscript t
when it isnot required for clarity of exposition); in later sections, we will endogeni ze the exchange's choice
of thislisting standard. We further assume that, if rejected by both exchanges X and Y, afirm may delay its
IPO or raise capital from other sources, both of which are less advantageous to the entrepreneur (i.e., the

entrepreneur will prefer to raise capital from getting listed and conducting an equity offering on any one of

BNotice that, there are two effects to an exchange setting a higher listing standard in our model. First, it will accept only alower
proportion of thefirms approachingit for alisting. Second, it will investigate firms applying for listing and enforce regulations (e.g.,
regarding the form and truthfulness of disclosures) with a greater degree of stringency (e.g., by de-listing firms which are found to
have violated various rules governing these with an greater probability), so that more reliable information is available to outsiders
attemptingto evaluatethefirm, thusincreasing the precision of their evaluation of thefirm ("transparency" in our model). Whilethese
two aspects of ahigher listing standard set by the exchange go together, they become important in driving results at different points
in the paper.
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the two exchanges X or Y to these other alternatives if they will allow listing of the firm).*

Finally, the cost to the firm of obtaining alisting on any exchange consists of two components: The
actual listing fee of the exchange and the costs associated with complying with the exchange's transparency
requirements (which may, in fact, bethelarger component in many cases). For simplicity, wewill lump both
these items together and refer to it asthe listing cost, denoted by F. We will allow these listing coststo vary
across exchanges (we will use the superscripts X and Y to denote the fees on the two exchanges when
required).® In general, one would expect the listing costs to be greater for exchanges with higher listing
standards (partly because of the greater magnitude of the compliance cost component), though we will not

assume this to be the case aways.

3. Equilibrium with Listingin Only One Market

Inthissection, we assumethat each firmisallowedtolistitsequity only inthe domestic market. This
alows us to examine the details of the equilibrium in a given equity market, without the additional
complication of exchange choice, which will be introduced in the next section.
Definition of equilibrium. The equilibrium concept we useisthat of Efficient Perfect Bayesian Equilibrium.?
An equilibrium consists of (i) achoice of share price by the entrepreneur making the equity offering, along
with the choice of the number of sharesto be offered to outsiders, and the choice of the exchange (possibly
dual listing) to list equity (ii) a choice by the exchange about whether to allow afirmto list its equity (and
in section 5 onwards, achoice of listing standard aswell); and (iii) adecision by each investor about whether
or not to participate in the IPO, and if the decision is to participate, a choice by each investor about the

probability of hisproducinginformation. Each of the above choicesmust be suchthat: (a) The choicesof each

®This assumption is appropriate, given that the objective of this paper is neither the choice of afirm between public versus private
equity financing, nor the optimal timing of afirm's going public decision. For amodel addressing these issues, see Chemmanur and
Fulghieri (1999).

2|n practice, both of these components of the listing cost seem to vary significantly across exchanges. For example, comparing
the costs of aforeign company to obtain alisting on the NY SE versus the London Stock Exchange (LSE), it has been documented
(see, e.g., Fanto and Karmel, 1997) that both the direct listing costs and the indirect reporting and compliance costs are significantly
greater for the NY SE than for the LSE. While the indirect costs of listing on the NY SE are greater because of having to meet the
much more stringent SEC requirements, the directing costs of listing on the NY SE are $100,000 initial listing fees (and annual fees
ranging from $16,000 to $30,000), versus an initial listing fee of only $6,000 on the L SE (with a $3000 annual fee).

ZThus, welook for the Perfect Bayesian Equilibrium (see Fudenberg and Tirole (1991)) involving the least amount of dissipative
costs. Inlater sections, wewill characterizethe equilibriumwhileallowing for thefirmto choosethe exchange on whichtolist equity.
Further, from section 6 onwards, we will make use of a dynamic model where the listing standard of the exchange is endogenous.
However, the general definition of equilibrium used in these sections will be the same as the one described here.
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party maximizes their objective, given the equilibrium beliefs and choices of others; (b) The beliefs of all
partiesare consistent with the equilibrium choices of others; further, along the equilibrium path, these beliefs
are formed using Bayes rule. (¢) Any deviation from his equilibrium strategy by any party is met by beliefs
by other parties which yield the deviating party a lower expected payoff compared to that obtained in
equilibrium.

In proposition 1, we characterize the basic structure of an equilibrium with information production.
We discuss the nature of this equilibrium at some length, since we build on this basic equilibrium in
subsequent sections of the paper.?
Proposition 1 (Equilibrium without Exchange Choice). When afirmisallowed to list on only one exchange,
an equilibriumwith information production involves the following:

The type G firm: It issues n, shares, each at a price p,, raising a total amount | for investment.

The type B firm: With probability g, 0 < g < 1, it poolswith the type G firm by issuing n,, shares at the price
py, of which only a number 4 n, are bought by investors in equilibrium (0 < 4 < 1), thusraising only an
amount A I; with probability (1 - £), it separates from the type G firm, by issuing n, shares at a lower price
p. (n. > ng, p. < py), thus raising the entire amount | required for investment.

Investors: (i) If N, > N, (defined in the appendix), then low cost investors are the marginal information
producersin equilibrium. In this, a fraction &, participate in the IPO, of which «, of these investors produce
information, while the remaining fraction (1 - «,) bid uninformed. A fraction &, of high-cost investors
participate in the equity offering as uninformed bidders (i.e., none produce information).

(i) If N, < N, (defined in the appendix), then high-cost investors are the marginal information producers.
Then, all low-cost investors participate in the equity offering asinformation producers(d,= 1, and &, = 1).

A fraction 4, of the high-cost investors participate in the equity offering, of which a fraction «;, produce

2Throughout this paper, our focuswill beon partially pooling equilibria, wherethetwo typesof firmspool (with some probability)
by making similar decisions about equity pricing, number of shares to offer, and listing, so that there is some need for costly
information production by investors. Thus, wewill not focus on equilibriawhere (a) the information technology isso costly or hoisy
that thereis no incentivefor any investor to evaluate firms equilibrium, and the equilibriumisfully pooling; or (b) the actionstaken
by thetwo types of firms are different in equilibrium, so that the equilibrium isfully separating, thus eliminating any need for costly
information production by outsiders. Thefirst set of equilibriaof the category (a) are clearly uninteresting, in the sensethat they arise
only when information of any significant precision isunavailableto outsiders at areasonable cost, so that the issues of interest to us
in this paper do not arise at al (the parametric restrictions on ¢ and y under which the equilibriumis of this nature is available to
interested readers from the authors). The second category (b) of equilibria would perhaps have some intrinsic interest, but can be
shown not to exist in our setting.
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information, while the remaining fraction (1 - #,) engage in uninformed bidding for a share of stock.?
This equilibriumwill always exist if the outsiders' evaluation cost is not too high, so that ¢ < c..

In equilibrium, the type G firm always sets the high price p,, sinceit is confident that it will always
beabletoraisethefull amount | required for investment (since all investors who conduct an evaluation of the

firm obtain a good evaluation for atype G firm). The number of shares offered for saleis given by:
PyDy = L (4)

ThetypeB firm, on the other hand, hasto pay apriceif it mimicsthetype G firm by setting the price
p4, and number of sharesoffered, n,. Amonginformed investors, only afraction (1 - y) get agood evaluation
for the firm, while the remaining fraction y get a bad evaluation and do not bid for shares. This meansthat,
of the n, shares offered by type B firm, some may go unsold, thus leading the firm to scale back the
investment in its positive net present value project (wasting value). We denote by A the fraction of shares
offered that are sold by atype B firmif it mimics, and by f,, the number of sharessoldinthiscase (h; = An,).

In contrast, if the type B firm separates by setting a different (low) pricep,, it isrevealed asthe type
B firm, but isableto sell asmany sharesit would like, sincethe pricewould then bethetrue (full information)
price. Itisthus ableto raise the full investment amount I, thus avoiding any scaling back in investment. This

separating price p,, and the corresponding number of sharesissued, n, then satisfy:

1
= V.: n = L
P T Ve P ()

Wewill seelater that, in equilibrium, the type B firm will be indifferent between mimicking the type G, and
separating by setting a different price-share combination; it will mimic the type G with a certain probability
B, while separating with the remaining probability (1 - ).

Denote by 6 the probability assessed by an uninformed investor that a firm offering n, shares at a
price p, per shareisatype G firm (taking into account the type B firm's equilibrium strategy of pooling with

the type G firm with a probability ). Using Bayes rule, thisis given by:

ZThe out-of-equilibrium beliefs supporting the above equilibrium are that outsiders infer that any firm setting a price other than
py or p, or offering a number of shares other than n,, (at the price p,) or n_ (at the price p,) isatype B firm with probability 1.
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w

8 =Prob{f= G|p=pyn=ny4} = w+B(l-w)

(6)

Further, for any investor (high-cost or low-cost) to participatein the equity offering asan uninformed bidder,

the following weak inequality hasto be satisfied:

Vv, AV,
py< 6 + (1-0) . (7
m+ ng, m+ A.nH

Thus, an uninformed investor must be able to recoup the price paid (in terms of expected value).

It now remains to discuss how the fraction of investors producing information, and the probability
B of the type B firm pooling with the type G firm, are determined in equilibrium. For concreteness, we will
discuss this in the context of the equilibrium where the low cost investors are the marginal information
producers. For any low-cost participant in the equity offering to have anincentiveto incur the additional cost
¢, of producinginformation, the cost of producing information must belessthan or equal to the expected value
of the benefit from doing so (which arises from the ability to avoid bidding for a share in abad firm if the
informed investor getsabad evaluation). Thus, any equilibriumwith information production (wherelow-cost
investors are the marginal information producers) will satisfy:

c, < y(1-0)

[}

, and 8

-ty
Py m B

c,> Yy(1-0)|py - ——— V;|. 9)

Notice that (9) holds by definition, since low-cost investors are the marginal information producersin this
equilibrium (so that ¢, = 0, by definition).

Now, to see how the fraction of information producers, «,, is determined in this equilibrium,
consider first the extreme case where most investors engage in uninformed bidding. In this case, the cost

imposed on the type B firm (in terms of having to scale back its investment) is very low, so that it has an
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incentive to mimic the type G firm by setting the high price p, very often (thus creating an incentivefor more
low-cost investorsto produceinformation). At the other extreme, if most low-cost investorsin the | PO market
choose to become informed, the cost to the type B firm from pooling with the type G firm will then be very
high, sothat it rarely mimicsthetype G (thus creating an incentive for moreinvestorsto remain uninformed).
Thus, the equilibrium o, will be such that the type B firm isindifferent between selling A n,, shares at price
py, and selling n, shares at price p,. In other words, in equilibrium, the type B entrepreneur is indifferent
between owning asmaller fraction of the larger firm with expected time 1 cash flow Vg (which will result if
it sellsn_ shares at pricep,), and alarger fraction of the smaller firm with expected time 1 cash flow A Vg

(which will result if its sells A n,, shares at aprice p,). Thus, (10) will hold in equilibrium:

B (10)

At the same time, 3, the probability with which the type B firm sets the high price p,,, is determined
such that each low-cost equity offering participant is indifferent between producing and not producing
information. To seetherelationship between the equilibriumvaluesof p and «,, consider first the extreme case
where B is close to 1. In this case, since the type B firm mimics the type G most of the time, the expected
benefit tolow-cost investorsfrom producinginformationisvery high, thereby creating anincentivefor alarge
fraction of these investors to produce information (thus imposing a high penalty on the type B firm for
mimicking the type G, and inducing it to reduce the probability p). At the other extreme, if B iscloseto zero
(implying that the type B firm almost never mimics the type G), there is almost no benefit to outsiders from
producing information, thus driving down the fraction of low-cost participants who produce information
(thereby reducing the cost imposed on the type B firm if it mimicsthe type G, and inducing it to increase the
probability ). Therefore, the equilibrium value of g will be such that all investors are indifferent between
producing and not producing information, so that (8) hold as an equality in equilibrium. In summary, the
values of «,, B, and A are determined simultaneously in equilibrium, such that (7), (8), and (10) hold as
equalities.

It now remains to mention how the fraction of investors of each kind participating in the equity

offering is determined. Recall that, when uninformed, low-cost and high-cost investors are identical (since
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the only difference between them isin their information production cost). Assuming therefore, for ease of
exposition that any shares not taken by informed low-cost investors are first bought by uninformed low-cost
investors and then by uninformed high-cost investors(i.e., 6,,=0if §, < 1), §, and 3,, are uniquely determined

from:

ng = 8N, + 6N, fiy = (1-ye)§N+ N, . (11)

Notice that (11) reflects the fact that type G firms are able to sell equity to all information producers, while
type B firms sell only to uninformed investors (of both kinds, if need be) and to low-cost information
producers who (erroneously) get a good evaluation. In summary, an equilibrium consists of a collection of
variables{n;, i, 6", B, pa» &, &, 05, O, A, P, N} Such that the system of equations (4) to (11) is satisfied.

We now discuss how the equilibrium where the high-cost investors are the marginal information
producers differs from the above equilibrium. By anal ogy with (8), we know that, in this case, the high-cost

investor'sinformation production cost must satisfy:

A
-t v
Py m + AnH B

c, < y(1-96) , (12)

since the cost of producing information should be less than or equal to its benefit for a high cost investor.

Further, since ¢, < ¢, in thisequilibrium ¢, satisfies:

A
- ——V_|.
Py m + AnH B

o< v(1-9) (13)

Since (13) implies that low-cost investors make a positive expected profit from information production, all
low-cost investors will participate in the equity offering (and will engage in informed bidding), so that «, =

8, = 1. Thefraction §,, of high-cost investors participating in the offering is given by:
n, = N+ 6Ny, Ay = (1- )N+ (1- 0 v)3N,, (14)

where (14) reflectsthe fact that thetype B firm now sells equity to uninformed high-cost investors, informed

high-cost investors who erroneously get a good evaluation, and informed low-cost investors who get agood
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evaluation (all low-cost areinformed in thiscase). In summary, an equilibrium where high-cost investorsare
the marginal information producers consists of a collection of variables{n,, i, 6", B", Py &5, &, 85, Oy A,
p., N} such that the system of equations (4) to (7), (10), and (12) to (14) are satisfied.

It is important to note that, in this partially pooling equilibrium where the high-cost investors are
marginal, either type firm paysalarger cost per share sold to informed investors (sinceinvestors information
production costsare bornein equilibrium by the firm through alower share price) compared to the casewhere
the low-cost investors are the marginal information producers. When the firm is constrained to list only on
the domestic exchange, it has no control over the kind of equilibrium that prevails. This however, changes
when the firm has a choice of exchange on which to list its equity. Finaly, it is also important to note that,
in any given kind of equilibrium (i.e, regardless of whether it is the high-cost or the low-cost investors who
arethemarginal information producers), the price p, increases asthe transparency vy of the exchange goesup.
Intuitively, this occurs because the type B firm mimics the type G less often as the transparency y of the

exchange increases.®

4. Equilibrium with Exchange Choice

We now alow for the firm to choose between the domestic exchange X and theforeign exchange Y.
We continueto assumein this section that listing on both the exchanges X and Y simultaneously (dual listing)
isnot allowed (we introduce dual listing in the next section). Without loss of generality we assume that the
listing standard set by the foreign exchange Y is higher than that set by the domestic exchange: i.e., " > g*.
This, inturn, impliesthat y¥ > v*%, i.e., the transparency of the foreign exchange is better than that of the
domestic exchange.? Since listing on only one exchange at atimeis allowed in this section, the nature of the
equilibrium remains essentially the same here as in the previous section, except that, in addition to the other
choicesdiscussed in thelast section, the firm hasto make the choice of exchangetolist equity in equilibrium.

Given the symmetry between the two exchanges, we will continue to use similar notation as in the previous

%The two results noted in this paragraph are proved in the appendix.

Since the focus in sections 4 and 5 on a firm's choice of exchange to list on, and firms are directly concerned about the
transparency of the exchange, we describe al propositions devel oped in these sectionsin terms of the transparency y of an exchange
rather than in terms of the listing standard g. However, the reader should keep in mind that al restrictions on y can be directly
trandated into restrictions on the listing standard g, since the listing standard and the transparency of that exchange are one-to-one
functions of each other. From section 6 onwards, where we endogenize the exchanges choi ce of listing standards, we shift our focus
to exchanges' choice of listing standards, and will therefore describe various propositions in terms of q.
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section, with the superscripts X and Y attached to various variables, as required, to distinguish between the
values of these variables for exchanges X and Y respectively. Propositions 2 and 3 study the effect of
exchange transparency and the size of exchanges' low-cost investor base on firm's exchange choice.
Proposition 2 (Exchange Choicewith a Larger Low-Cost | nvestor Basein the Foreign Exchange). Let the
listing fee of both exchanges be the same (F* = FY). Then, if N7 > N7, the firm lists on exchange Y.

Proposition 2 dealswith the less complicated case where the more transparent exchange, Y, also has
alarger low-cost investor base. In this case, there are two possibilities: (i) The low-cost investors are the
marginal investors if the firm chooses to get listed and issue equity in either exchange; (ii) The high-cost
investors are the marginal information producersif the firm chooses to get listed and issue equity in either
exchange; (iii) Thelow-cost are marginal if the firm chooses exchange Y, and the high-cost are marginal if
the firm chooses X. In al three of these cases, the firm is better off listing on exchange Y, since the
equilibrium price per share will be greater when exchange Y is chosen. The assumption that the listing fees
are the same across exchanges ensures that this fee is not a consideration in the listing decision.
Proposition 3 (Exchange Choice with a Larger Low-Cost | nvestor Base in the Domestic Exchange). Let
the listing fee of both exchanges be the same (F* = FY), and NY < N*. Then the firmlists on exchange X if N
>N¥, NY< N7, and y" < y" (defined in the appendix). It lists on exchange Y otherwise.

When the domestic exchange X has the advantage of having alarger base of low-cost investors, the
exchange choice is determined by the trade-off between the greater transparency (provided by the foreign
exchange) and the desire of the firm to obtain an equilibrium where low-cost investors are marginal. Thus,
if the proportion of low-cost information producers in the foreign exchange is not large enough, so that a
listing on that exchange will result in an equilibrium where the high-cost investors are the marginal
information producers, then the firm prefersto belisted on the (less transparent) domestic exchange X if this
results in the more desirabl e equilibrium where the low-cost are the marginal information producers. On the
other hand, the firm continues to prefer the foreign exchange if its superiority in transparency is sufficiently
large that it overcomes the disadvantage of an equilibrium where high-cost investors are the marginal
information producers. Further, even without such an advantage in transparency, firms may prefer to list on
the foreign exchange if the number of low-cost investors in that exchange, while smaller than that in the

domestic exchange, is neverthel esslarge enough to ensure an equilibrium in which low-cost investorsarethe
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marginal information producers (as in the case where NY > NY). Finaly, if the proportion of low-cost
investors even in the domestic exchange is so low that the equilibrium even with alisting in the domestic
exchangewill be onewherethe high-cost are the marginal information producers, then the firm again chooses
tolist ontheforeign exchange, sincethebetter transparency of that exchange makesit the preferred exchange.
Proposition 4 (Exchange Choice with Different Listing Costs). Let FY> F*. Then the firm choosesto listin
the domestic exchangeif ' < ", and in the foreign exchange otherwise.

This proposition introduces the third ingredient affecting a firm's choice of exchange in our model,
namely, the costs involved in listing on each exchange (which is the sum of the listing fee charged by the
exchange, and the compliance costs incurred by the firm). The proposition shows that the additional
transparency afforded by the higher listing standards of the foreign exchange has to be large enough, to be
worth the greater listing costs, and the potential switchinthe equilibrium to one wherelow-cost investorsare

the marginal information producers.

5. Equilibrium with Dual Listing

In this section, we introduce the possibility of dual listing. Thus, the firm can ask for listing on
exchange X alone; exchange Y aone, or both (dual-listing). Dual listing hastwo effectsin this setting. First,
it widens the base of investors who have a comparative advantage in valuing the firm, namely, the low-cost
information producers. Thus, upon dual-listing, the number of low-cost investors becomesN, = N + NY, and
the number of high-cost investors becomes N, = N¥ + NY. Perhaps the more interesting effect of dual-listing,
however, is on precision: the precision of the information available to investors in both exchanges goes up
(since the additional regulations on disclosure imposed by the exchange with the more stringent listing
standardswould hel p theinvestorstrading even in the exchange with the lower listing standards access better
quality information when valuing the firm). Thus, the precision of information available (transparency)
availableto investors trading on both exchangesis y" in the case of dual listing (we continue to maintain the
assumption that y¥ > y* in this section).

Dual listingtherefore confersadvantagesonthefirm, intermsof both investor-base and transparency.
However, this has to be traded off against the significant additional listing costs that has to be borne by the
firm (not only the additional listing fees charged by the second exchange, but also the compliance costs

associated with the additional regulation of financial disclosures arising from listing on asecond exchange).
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We now examine the conditions under which dual listing is worthwhile in equilibrium.
Proposition 5 (Dual Listing with a Larger Low-Cost | nvestor Basein the Foreign Exchange). Let F*= F¥
= F (defined inthe appendix), and N} > N7, so that listing on exchange Y alone dominateslisting on exchange
X alone. Then the firmwill dual-list if N¥ + N'isgreater than or equal to a certain value N?, F < F, and N’
< N. Otherwise the firmlists on exchange Y alone.

The above proposition addresses the simpler case where the foreign exchange Y has both greater
transparency than the domestic exchange and also has alarger low-cost investor-base (so that, if dual listing
were not possible, the firm always prefers to list on the foreign exchange Y rather than on the domestic
exchange X alone). In this case, dual listing enlarges the firm's low-cost investor-base, but has no effect on
precision, since, in any case, the firm would have listed on the more transparent exchange Y in the absence
of dual listing). In this case, there are two possibilities. If listing on the foreign exchange Y aloneleadsto an
equilibrium where the low-cost investors are the marginal information producers, then the firm simply lists
onY aone, sincethereisno additional benefit fromdual listing in thiscase (whilethere are additional costs).
If, however, listing on theforeign exchange Y aone leadsto an equilibrium wherethe high-cost investorsare
the marginal information producers, then there are additional benefitsto be gained (in terms of widening the
low-cost investor base), though there areal so additional listing costs. Inthiscase, thefirm choosesdual listing
if listing on the domestic exchange in addition to the foreign exchange widens the investor base to the such
an extent that it allowsthe equilibriumto switch to onewhereit isthelow-cost investorswho arethe marginal
information producers, and further, the costs involved in listing on the additional exchange are not so large
that they swamp these additional benefits. The firm continuesto belisted on theforeign exchange aloneif the
additiontoinvestor basefromdual listingisnot significant enoughto switch to an equilibriumwherelow-cost
investorsarethemarginal information producers, or, alternatively, theadditional listing costsare so largethat
the switch to such an equilibrium is not worthwhile.

Proposition 6 (Dual Listingwith aLarger Low-Cost I nvestor Basein the Domestic Exchange) Let F*= F'
= F, and N7 > N. If, in addition:

(i) NY > N7, then the firmlists on exchange Y alone in equilibrium.

(i) NY < NY, and Nt < N%, the firm dual-listsif NX + NY > N (defined in the appendix) and F < F; it listson

exchange Y alone otherwise.
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(iii) NY < NY but N* > N%, and further:

(a) F < F(y") (defined in the appendix), the firm dual-lists.

(b) F > F(y"), then the firm lists on only one exchange, with the listing occurring on exchange X if
¥’ < 7, and on exchange Y if ' < 7.

When the domestic exchange X hasthe advantage of having alarger low-cost investor base over the
foreign exchange, dual listing can have two effects: It may increase the precision of information available to
investors, and enlarge the low-cost investor-base of the firm (in comparison to the case where dual lists on
only one exchange). Case (i) involves the situation where, even though the foreign exchange has only a
smaller pool of low-cost investors, this pool is large enough that the low-cost are the marginal information
producersin equilibrium; thefirmthenlistson exchangeY aone(sincethisisthe moretransparent exchange,
and thereisno additional benefit to be gained from dual listing, yet additional coststo beincurred). Case (ii)
dealswith the more interesting case where neither the domestic exchange X nor the foreign exchange Y has
apool of low-costinvestorslarge enough that an equilibriumwith low-cost investorswill not arisefromlisting
in either exchange X alone or Y aone. In this case, dual listing increases the investor base, while the
transparency of trading will be that of the exchange with the higher listing standard, Y. Dual listing will be
equilibrium choiceif the enlarged investor base switchesthe equilibrium to one where the low-cost investors
arethe marginal information producers, provided that the additional listing cost to beincurred isnot so high
that the benefit from dual listing is overcome. However, if thelow-cost investor pool ishot large-enough even
after dual listing for such a switch to a low-cost information-producer-equilibrium to occur, then the firm
chooses to be listed on exchange Y aone, taking advantage of its higher listing standards (and therefore
transparency).

Finally, case(iii) studiesthesituation where, while theforeign exchange has only asmall base of low-
cost investors, the domestic exchange has a pool of such investors large enough that the equilibrium that
would arise from listing in the domestic exchange alone would be one with the low-cost investors being the
marginal information producers. Here the difference in listing standards between the two exchanges, aswell
asthe cost of listing on an additional exchange become important. In this case, the firm dual-listsif the costs
of listing on the additional exchange are not too large, so that the benefit from the increased transparency

attained by dual-listingislarger thantheseadditional listing costs((iii.a)). Thefirmlistsonly on one exchange
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if the magnitude of the listing costs exceeds a certain threshold value F. The domestic exchange X is chosen
astheonly exchangeto list in this case (iii.b) if the superiority in transparency of the foreign exchangeis not

too large, while the foreign exchange is chosen if this superiority exceeds a certain threshold level.

6. Exchange Reputation and Listing Standard Choice

In this section and the remainder of the paper, we build upon the single-period model discussed so
far to develop adynamic model (two periods, three dates: 0, 1 and 2) to endogeni ze an exchange's choice of
listing standard. We assume in this section that the exchange acts as a monopolist, setting standards to
maximize the present value of its cash flowsin isolation. In the next section, we will introduce competition
between two exchanges, with each exchange endogenously choosing itslisting standards taking into account
the listing standard choice of the other exchange, in addition to the impact of the listing standard choice on
its own reputation. We will also endogeni ze the listing fees charged by each exchange in this section.

In the dynamic model, at each date (time 0 and time 1) anew round of firms enter the equity market,
and apply for listing to the exchange. Before the firms' entry, the exchange decides on itslisting standard for
applicant firms. The cash flows of firms who are listed at time O are realized at time 1, while that of those
listed at time 1 are realized at time 2, at which point the game ends (see figure 1). The remaining events
occurring at each date arethe same asin the basi ¢ (single-period) model: thus, the dynamic model differsfrom
the basic model only in that the exchange's choice of listing standard is endogenous, and in that two rounds
of firms (single-period players) apply for listing to the exchange, which is along-term (two-period) player.

The exchange's listing procedure continues to be as discussed in section 2.3, with the exchange's
listing standard g, determining both the fraction of firmsthat arelisted (given by (3)), and also the precision
of the information available to information producers (transparency of the exchange), given by v, = v, (qy).
However, here we simplify the y,(.) function further by assuming the specific functional form, y,(q) = q.%
Further, we assume in this section that listing costs of each firm at agiven exchange consist solely of listing

feessothat the entire amount F expended by firmsin listing costs goesto the exchange aslisting fees (in other

%Clearly, one canincorporate many different formsfor they,(.) function without changing the essential nature of our results. More
complicated functional forms, while making various expressions much more complicated, do not add any significant insights.
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words, we ignore any dissipative compliance costs incurred by firms).*

We now assume that, at each date, exchanges chooses their listing standard privately. In order to
model the notion of "reputation” for an exchange, weintroducetwo typesof exchanges: whilemost exchanges
are"Vaue Maximizing" (or type M), asmall proportion are " Standard Maximizing" (or type S) exchanges.
The objective of avalue maximizing exchange M isto set itslisting standards to maximize the present value
of its cash flows from future listing fees.?® The standard maximizing exchange S, on the other hand, simply
setsthe highest possible standard, q at each datet = 0, 1. While each exchange knowsitsown type, at any date
t outsiders (firms and investors) observe only aprior probability p, =0, 1 of an exchange being of type S.

Clearly, the value maximizing exchange is subject to moral hazard, which arises from two sources.
First, if it sets higher standards for allowing firms to list, it may have to incur greater verification and
regulatory coststo verify and regulate the disclosures made by these firms. We denote such verification costs
by w,(qf), and assume that this cost is greater as an exchange's listing standard is greater (in the limit, such
verification costs will clearly be zero if an exchange admits all firms that apply, and does not expend any
resources to regulate these firms' disclosures). Second, by raising the listing standard, the exchange reduces
its expected cash flow from listing fees, since a smaller fraction of firms applying for listing are accepted.
Thus, our definition of atype S exchange is simply that of an "idealized" exchange, which is not subject to
this pressure to lower the listing standard in order to maximize revenue.

Given that standard maximizing exchanges set the highest possible listing standard q at each date,
the probability p, of an exchange being of type Sisameasure of its"reputation” at time O for setting stringent
listing standards.?® At time 1, outsiders update this probability based on additional information they observe
prior to this date to compute p,, the time 1 reputation of each exchange. Normalizing the number of firms

applying for listing on each exchange at each date to equal 1, thisinformation consists of whether the firm

ZThisis essentially an assumption that the compliance costs are the same across exchanges, so that such costs can be normalized
to equal zero. We make this assumption for ease of exposition, since we do not intend to study the effects of differential compliance
costshere. However, such differencesin firms compliance costs across exchanges can bere-introduced easily, at the expense of some
additional notation.

%0ne might argue that, in practice, not all exchanges are completely val ue maximizing, being owned by membersin some cases.
Itis, however, true that considerations of value maximization enter into the decision making in most exchanges, especialy in light
of the fact that many exchanges have recently gone public (e.g., the LSE and the Australian Stock Exchange), or are in the process
of doing so.

#The assumption of a small proportion of agents not subject to moral hazard has now become the standard way of modelling
reputation in finite horizon games (see, e.g., Kreps and Wilson (1982a) or, in afinance setting, Chemmanur and Fulghieri (1994)).
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listed by the exchange at time 0 turned out to be type B or type G (inferred from its true cash flows, realized
and publicly observed prior to time 1); or whether any firm was listed by the exchange at all at time 0.

The expected volume Q, of firmslisted at datet at an exchange with listing standards g, is given by:
Q=0+ (1-g)l- w. (15)

Assuming that the exchange charges a constant fraction k, 0 < k < 1, of firm value, thelisting fee F, collected

by the exchange at datet is given by:*
F = kVy = k(m + ny)py, (16)

where V,,, isthetotal equity value of afirm whose equity was sold at datet, t= 0, 1, at the share price p,.

Given that the type S exchange always sets the highest possible listing standard at any date t, all

outsiders (both firms and investors) expect the transparency of an exchange with a reputation p, to be:

v, = pq+ (1 - p)a,s (17)

where ¥ is the listing standard endogenously set by the value maximizing exchange. Let p$, p§, or pY
respectively denotethe updated val ue of the exchange'stime 1 reputation, conditional onthefirmlisted at time
0 being revealed at time 1 to be of type G, or type B, or if no firmislisted by the exchange at time 0. These

are given by:

(l_a)(l_w)ﬁ;po
+(1-9)(1- 0)B,
;= - R A B : (18)
(1-q)(1- w)B, Py . (1-4q, )(1‘(°)BO(I‘P0)

wr (1-(1- 0)py o+ (1- g )(1- )B;

%Qur results remain qualitatively unchanged even if do not adopt this normalization, but allow for anumber of firm to apply for
listing at a given date. In this case, the reputation updating occurring at time 1 will be based on the fraction of firms applying for
listing which are accepted by the exchange at time 0, and on the proportion of the firms listed at time O which turn out to be good
or bad at time 1.

SlWe assume that this fees is payable only upon listing. Further, the fee is not charged on a firm when it separates itself in
equilibrium (sincethereisno information productioninthiscase, so that the exchange'slisting standard cannot be said to have created
value for the firmin this case).
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At time 0, the value-maximizing exchange chooses its listing standard qY in order to maximize the present

value of cash flows received from listing fees over time 0 and time 1, given by:

(g0 = [0+ (1- g )1~ 0)By 1kV,y,+ 0k Vi,
(21)
+ (1= gaN)(1- @By kVi + g7 (1- @)y kVipy - W(gg").

In the above objective, thefirst term on the right hand side givesthe exchange's cash flow fromlisting
fees at time 0. The sum of the second, third, and fourth terms give the present value of time 1 listing fees
collected by the exchange, with each individual term giving thelisting fee depending on whether thefirmlisted
at time O turns out to have been good, bad, or no firm was listed at time 0 (we use V&, VE,, and V},;
respectively to denote the total equity values of afirm listed at the high share price p, in the exchange at time

1, corresponding to each of these three possible cases). The last term on the right hand side gives the
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verification and regulation cost of the exchange at time 0. Thus, the value-maximizing exchange M faces a
dynamic trade-off in choosing its listing standard at time 0. On the one hand, lowering the listing standard
increases current listing fees to the exchange, and also reduces current verification costs. However, doing so
increases the chance of losing reputation at time 1, thus reducing the market value of the firmslisted at time
1, and consequently the exchange's time 1 cash flows from listing fees. The listing standard chosen by the
exchange at time 0 emerges from this trade-off.
At time 1, the value maximizing exchange has no concern about losing reputation (being the last
period), and it sets the lowest possible standard, ¢ = 0. Using this in the first order condition for ¢} and

simplifying, we get:
(1- @)Bo k[ Vi - Vi1 - Vi 1= w/(ap7). (22)

Wenow study the equilibriumwith endogenouslisting standards, and the eff ect of exchangereputation
on listing standards.

Proposition 7 (Endogenous Listing Standard Choice). The equilibrium listing standards chosen by the type
M exchangeisgiven by: 0 < g < g, and g} = 0. The type S exchange, on the other hand, always sets the
highest possible standard, o5 = ¢f = q.

Theabove propasition establishestheimportant role of reputation in motivating the value maximizing
exchange (whose behavior is what we are concerned about here) to keep its listing standards high (in the
current period). Reputation acts as a device which enabl es the exchange to commit to investors and firms that
it will not lower its standards excessively in order to attract alarger volume of firmsto list onit, or to simply
reduce verification costs. Wewill seelater that therole of reputation will become even more important in this
regard when we introduce competition among exchanges.

Proposition 8 (Listing Standards and Exchange Reputation). Let @ > d, and g, < g (both defined in the
appendix). Then, thelisting standar d chosen by theval ue-maximizing exchange, qY , isincreasinginitscurrent
reputation.

This proposition illustrates the variation of listing standards with the value maximizing exchange's
current reputation. When the exchange is concerned with building reputation, the listing standard set by the

value maximizing exchange is increasing in its current reputation. This is because, the greater the current
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reputation of the exchange, the moreit hasto lose from lowering standards if its current reputation is greater.
(The parametric values on , g that we have imposed ensure that the exchange is operating in the range of

values where its concern for building reputation is the strongest.®)

7. Competition Among Exchanges and Listing Standard Choice

In this section, we examine the impact of competition among exchanges on the exchanges on their
choice of listing standard. In order to allow for competing exchanges, we enrich the model structure used in
the previous section further by allowing each exchange to make two-sided errors when screening firms that

apply for listing, as follows:

Pr{accepted |[f= G} = n, Pr{accepted|f=B} = n-gq,, (23)

with each type of firm rejected with the complementary probability; g, €[0, q], and g, < g < n < 1. Notice that
this modified evaluation technology makes the model slightly more realistic by allowing for a positive
probability of the type G firm getting rejected by any exchange (since n < 1); setting n = 1 gives us the same
listing procedure asin the previous section. Note also that, even under this modified listing technology, atype
G firm will continue to be accepted by an exchange with a greater probability than type B.

Asbefore, therearetwo exchanges X and Y . In asetting with competition between exchanges, one has
to allow for the possibility that a firm which has been rejected for listing by one exchange might apply for
listing to the other exchange in equilibrium.®® Therefore, we will denote the prior probability of an exchange
of afirm approaching it for listing to be type G by wF, E = X, Y (notice that the quality of the pool of firms
applying for listing in equilibrium may now vary across exchanges). The objective of each value maximizing

exchange E, E = X, Y, is now modified to:3*

*Noticethat, if these parametric restrictions are not satisfied, the relationship between the current exchange reputation and listing
standard is ambiguous. For instance, when p, iscloseto 1, the exchange has an incentiveto "milk" its current reputation by lowering
standards and increasing volume. However, as far as we can see, this effect is primarily due to the fact that we limit ourselvesto a
two-period reputation model. We find that, once we include alarger number of future periodsin our model, the number of future
periodsthat the exchange hasto enjoy its reputation becomes|larger, and theincentiveto "live off" its current reputation by lowering
standards prevails only for a smaller range of parameter values, since any such move imposes a bigger penalty on the exchange by
hurting its revenue stream over alarger number of future periods.

Wedo not allow dual-listing here, focussing instead on how the competition between two exchangesinteractswith thereputation
of the exchange in determining the listing standard. It is easy, however, to extend the model in this direction.

%The reputation formation process here is essentially the same as in the previous section. Thus, at any datet, t = 0, 1, outsiders
assessthat each exchangeE, E € { X, Y}, isof the standard maximizing type (S) with the probability p,, and of the value-maximizing
type (M) with the complementary probability.
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m(ay) = [&*n+ (- ap)(1- @)y TkVigy + (0= a)(1- )Py k Vigy .
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We now characterize the equilibrium with endogenous listing standards and competing exchanges.
Proposition 9 (Equilibrium with Competing Exchanges). Let N¥ < NY, with o < g,
() If o8, ps < p (defined in the appendix), then the high reputation exchange Y sets higher current listing
standards than the low reputation exchange X in equilibrium: gy > o .
(i) Each firmfirst applies for listing to the higher reputation exchange, moving on to the lower reputation
exchange only if rejected.®

The above proposition examines the case where both exchanges have similar investor bases, and
compete only through listing standards (one can think of this case as two exchanges competing in the same
country, dropping our earlier interpretation of X asthe domestic exchangeand Y asthe foreign exchange). In
this case, the exchange Y has an advantage in that it can use its greater reputation as a device to commit to
outsiders that its listing standards are higher than those of exchange X. To see why, note that the listing
standard that would be set by each exchange as amonopolist serves as an upper bound for the listing standard
set by that exchangein asetting with competition. Further, recall that the listing standard when each exchanges
act as amonopolist is increasing in current reputation. Given this, firms would apply first to exchange Y,
ceterisparibus(totakeadvantage of thegreater transparency associated with higher listing standards), applying
to the lower reputation exchange X only if they are rejected by exchange Y.

We now study how competition interacts with considerations of building and maintaining reputation
in determining exchanges' listing standards. In the next two propositions, denote by g™ and g™ theequilibrium
listing standards that would set by exchanges X and Y respectively if they are monopolists. Denote the
corresponding equilibrium listing standards when the two exchanges compete by g5¢ and qf ¢ respectively.
Proposition 10 (Competition and Listing Standard Choice). Let Nt < NY, o8 < g, and w < & (defined in the
appendix). Then, in an equilibrium where the high reputation exchange sets the higher listing standard than

the low reputation exchange:

®Notethat, sincelisting fees charged by exchanges are endogenous here, no condition on the magnitude of these fees are required
for this proposition to hold (unlike in earlier sections, when listing costs were exogenous). Since exchanges charge afraction k < 1
of market capitalization asfees, it always makes sense for firmsto obtain alisting on that exchange where their equity will be more
highly valued.
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(i) The listing standard set by the high reputation exchange Y will be the same as would be set by the same
exchange when it is a monopolist (g = gi™).
(ii) The listing standard set by the low reputation exchange in this case is lower than that set by the same
exchange when it is a monopolist (g5° < gz™).

The above proposition isolates the effect of competition on the endogenous choice of listing standard
by the two exchanges. Since the two exchanges have similar investor bases, and compete only through listing
standards, we saw in proposition 9 that the higher reputation exchange sets higher listing standards in
equilibrium, and thelower reputation exchange setslower listing standards. Thus, exchange Y hasan applicant
pool of the same volume and quality as it would have if it were a monopolist, since al firms apply first to
exchangeY, goingto X only if rejected by Y. The solution to the higher reputation exchange's maximization
problemisthe same asthat when itisamonopolist, resulting inits setting the samelisting standard asit would
in that case. The lower reputation exchange, on the other hand, now faces areduction in the size and quality
of the pool of applicant firms compared to the case when it is a monopolist (since only firms rejected by
exchange Y apply for listing on exchange X). Given this, the solution to its optimization problem under
competition involves setting alower equilibrium listing standard than that set by when it is a monopolist.

The next proposition studies the effect of competition between exchanges on their listing-standard
choice when the two exchanges differ in the size of their low-cost investor-base.

Proposition 11 (Exchange Reputation vs. Size of Low-cost I nvestor Base). Let o5 < o, withN? > NY. Further,
let NY < NY, and N > N. Then:

(i) If of < p, (defined in the appendix), then exchange X sets ;° = g™, and exchange Y sets g€ < g™

(i) If p§ > p, (defined in the appendix), then exchange X sets gz < g™, and exchange Y sets g = g™

The assumption here is that the less reputable exchange X has a much larger investor base than the
more reputable exchange Y, so that the equilibrium will be one where the low-cost investors are the marginal
information producers if the firm listed on exchange X aone, while it will be one in which the high-cost
investors are the marginal information producers if the firm is listed in exchange Y alone. The interesting
guestion hereiswhether this disadvantage of exchange Y interms of low-cost investor base can be bridged by
its greater reputation relative to exchange X. This is indeed the case if the reputation of exchange Y is

overwhelmingly larger than that of exchange X. In this case, exchange Y acts like a monopolist, setting the
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same listing standard under competition that it would set as a monopolist. Firms, inferring this equilibrium
behavior, first approach it for alisting, going to exchange X only if rejected; the equilibrium listing standard
set by exchange X is correspondingly lowered (relative to the case when it is a monopolist) to adjust for the
smaller, poorer quality, applicant pool faced by it. On the other hand, if the reputation levels of the two
exchanges are somewhat close (so that the advantage enjoyed by exchange X intermsof itslarger base of low-
cost information producers cannot be overcome by exchange Y even by setting the same listing standard that
it would set if it were amonopolist), then it will be exchange X which acts like a monopolist in equilibrium.
Inthiscase, exchangeY will bethe onewhich hasto facethepoorer quality applicant pool consisting of rejects
from exchange X, consequently lowering itslisting standards (rel ative to the monopolist situation) in order to

maximize its long-term profit in the face of such an applicant pool.

8. Co-operation and Competition Among Exchanges

We now allow for the possibility of co-operation aswell as competition among exchanges. In order
to analyze the most interesting scenario, we assume that there are three exchangesto begin with: X, Y, and Z.
Our objective is to study the implications of a merger or aliance between exchanges X and Z, and the
subsegquent competition between the combined exchange (denoted by X Z) and the stand-alone exchange Y on
the equilibrium behavior of both these exchanges, with implications for firms planning to obtain alisting on
one of these exchanges.

A merger between exchanges here meansthat all investorswho previously traded on any one of these
two exchanges X and Z can now trade in a common market place consisting of the combined exchange XZ.
Further, stocks which were previoudly listed on any one of these two exchanges X or Z are now listed in the
combined exchange XZ. Thus, one effect of the two exchanges X and Z merging is that the pool of low-cost
investors available to trade in the stocks of firms listed on either one of the two exchanges X and Z now
increasesto Nt“ = N% + NZ,

Another effect of the merger between exchanges X and Z is on the listing standards endogenously
chosen by the combined exchange XZ, and by the stand-alone exchange Y, and on the listing fees set by these
exchanges. For ease of exposition (and following the plan of previous sections), we will temporarily take this
second effect to be exogenous: i.e, wefirst study bel ow how thelisting choice of firmsare affected by amerger

between exchanges, taking as exogenous the listing standards g%, q", and ¢*, and the listing fees charged by
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the three exchanges. We will then go on to endogenize the listing standards and listing fees chosen by the
combined exchange XZ and the stand-alone exchange Y.

We assume that, prior to the merger between X and Z, exchange Y has a greater reputation compared
to the two exchanges X and Z individually, so that p¥ > max {p*, p*}. We further assume that, prior to the
merger, exchange Y has the largest number of low-cost investors among the three exchanges: i.e., N¥ > max
{ N%, N?}. These two assumptions together imply (using proposition 10) that, prior to the merger between X
and Z, exchange Y dominates these two exchanges (in the sense that all firmswould prefer to belisted on this
exchange rather on the other two). Thisis clearly the most interesting scenario (since the merger between X
and Z has the potential to overcome the dominance of exchange Y) which we choose to focus on here.*
Proposition 12 (Firm Listing Choicewith Co-operation and Competition among Exchanges) Let thelisting
standard of exchange Y be higher than that of the combined exchange XZ (qf > ¢,), and let the listing fees of
all exchanges be the same, so that FX = FY = F? = F. Further, let F > F (so that dual listing is not optimal).
Then:

(i) 1f NY > N, the firm lists on exchange Y.
(i) If NY < N, the firm chooses between exchanges XZ and Y as follows:

(@) If N2 > NI, with NY < NY and ' < q, the firm lists on the allied exchange XZ:

(b) Otherwise, it lists on exchange Y.

In the above situation, the listing standard set by the stand-al one exchange is higher than that of the
combined exchange, and the listing fees are assumed to be the same across exchanges. Therefore, the stand-
alone exchange will clearly dominate even after the merger between X and Z if the number of low-cost
investorsin that exchange is more than that in the allied exchange, so that all firms prefer to be listed on that
exchange. If, however, the number of low-cost investorsin the combined exchange is greater than that in the
stand-al one exchange, then firms will make their listing choice by trading off the advantage provided by the
stand-alone exchange in terms of a higher listing standard against the benefit of having a greater number of
low-cost investors in the combined exchange. In particular, if the advantage of the merged exchange in terms

of thesize of itslow-cost investor base dominatesthe effect of the higher listing standard set by the stand-alone

% n other words, these two assumptions are not essential for our analysis, but simply characterize the most interesting case where
the stand-alone exchange is the dominant exchange prior to the merger. The analysis of the cases where the stand-alone exchange
is not the dominant exchange before the merger follows along very similar lines, and is available to interested readers upon request.



33
exchangeY (asin(iia)), thenall firmswill prefer to belisted in the merged exchange; otherwise, they continue
to prefer to be listed in the stand-alone exchange. In the following proposition, we endogenize the listing
standards and fees chosen by various exchanges. Inthefollowing, denote by p5“ and p respectively the current
(i.e., time 0) reputations of the combined exchange XZ and the standard-alone exchange Y.

Proposition 13 (Endogenous Listing Standard Choice with Co-operation and Competition).

Let w < &, With g5* < p. Then:

(i) If N** < N7, then the stand-alone exchange Y sets a higher listing standard compared to the combined
exchange XZ. In this case, the listing standard set by exchange Y will be the same as that set by it before the
merger between exchanges X and Z.

(i) If, however, N¢ > NY, with NY< N/, N? > N¥ and p! < p,, then:

(a) The listing standard set by exchange Y will be the lower than that set by it before the merger between
exchanges X and Z.

(b) Further, if g5* > %Z, the listing standard set by the combined exchange XZ will be higher than the listing
standard set by either of the two exchanges X and Z before their merger: i.e, g3* > Max {q3,95} .

As we saw in the case of competition between two exchanges in proposition 10 and 11, the key
guestion driving the results above is whether it is the combined exchange XZ or the stand-alone exchange Y
which is the dominant exchange (ie. the exchange which firms prefer to approach first for alisting, going to
the other exchange only if rejected). After the merger between exchanges X and Z, the size of the pool of low-
cost investorstrading in the combined exchange expandsto equal thetotal of the number of low-cost investors
trading in theindividual exchanges X and Z. However, exchange Y retains the advantage of having a greater
reputation than the combined exchange XZ. If, even after the merger between X and Z, the low-cost investor
base of exchange Y continuesto belarger than that of the combined exchange XZ, then exchange 'Y continues
to be the exchange of first choice, so that its listing standard is unaffected by the merger between the two
exchanges X and Z competing with it. In contrast, if this merger (and the resulting larger low-cost investor
base) makes the combined exchange the dominant one among firms wanting to get listed (through the effect
of thelarger low-cost investor base of the allied exchange dominating the higher reputation of the stand-alone
exchange Y), then the stand-alone exchange Y will attract only alower-quality pool of applicant firms, thus

forcingit tolower itslisting standardsin equilibrium. Finally, if the combined exchange's reputation is not too
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low (so that p5* > SXZ), then the equilibrium listing standard set by this exchange will be higher than that set
by either of theindividual exchange X or Y before their merger (since the equilibrium listing standard set by
the combined exchange takes into account the better quality of its pool of applicant firms relative to either
individual exchange X or Y before their merger).

It isimportant to note that the above result is not dependent on how the reputation of the combined
exchangerelatesto that of the reputation of the exchanges X and Z prior to their merger. While, in general, one
would expect the reputation of the merged exchange to be some kind of weighted average of the reputations
of the two constituent exchanges X and Z, the result holds even if thisreputation is equal only to that of the
lower-reputation exchange (i.e., p**=min{ p*, p*}), provided that this reputation isabove acertain threshold
value ;5‘2.

9. Implications of the M odel

(i) Listing on Foreign Exchanges Alone, Dual Listing, and Global 1POs: The first implication of our model
relates to the situations under which firms will list on a foreign exchange alone, or dual list with aforeign
exchange (rather than list only on an exchange in their own country). Firmswill list on a foreign exchange
aone if most of the group of investors who have a comparative advantage in evaluating their firm (low-cost
investors) trade in the foreign exchange rather than in the domestic exchange, and the foreign exchange has
the same or greater transparency than the domestic exchange. This applies, for instance, in the case of many
high technology firms from abroad (e.g., Israel) obtaining a NASDAQ National Market Listing rather than
listing on an exchange in their own country (with asmaller base of investors with acomparative advantage in
evaluating such firms).*” Firms will dual-list when they have a significant base of low-cost information
producersin their own country, but would like to enlarge that base by listing in the foreign exchange, or take
advantage of the higher transparency of the foreign exchange, or both. Our model predicts that the kinds of
firmsthat will belikely to take advantage of dual-listing will be those about which foreign investors have, for
variousreasons, asignificant amount of information availableto them (so that asubstantial number of investors

with acost advantagein evaluating thefirmare present in theforeign market). Consistent with thisimplication,

S"Evidence supporting thisimplication is provided by Blassand Y afeh (2000) who find that high-tech firms from Isragl are more
likely to be listed on the Nasdag rather than on the Tel Aviv stock exchange, despite the fact that it would be cheaper (in terms of
listing fees) for these firmsto list on the Tel Aviv exchange. Additional anecdotal evidence supporting thisimplication is provided
by high-tech firmsfrom other countries (e.g., France) listing on the Nasdaq without obtaining alisting on any exchangein their home
country.
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Pagano, Roell and Zechner (2002) find that European firmswhich choose to obtain an additional listing on the
NY SE are either high-tech companies, or large export-oriented companies which have become very familiar
to American investors through having used a product or service of the listing firm.®
(ii) Price Effects of Cross-Listings: Our model predicts a positive announcement effect of alisting decision
on the equity of the listing firm in the event that the foreign exchange has a higher listing standards than the
domestic exchange, or asubstantial base of investors who have a comparative advantage evaluating the firm
(or both). In the absence of these two factors, our model predicts a negative or zero announcement effect on
firmsthat list equity on aforeign exchange (since such alisting might bevalue-reducing, if thereare significant
additional listing coststo beincurred by the firmto obtain such alisting). Thus, when European firmslist their
equity inthe U.S., our model predicts apositivelisting (and therefore announcement) effect. However, when
an American firm lists its equity on a European exchange, our model predicts a negative or zero listing (and
therefore announcement) effect on stock prices.®
(iii) Cross-Listing and Financial Analyst Following: A directly testableimplication of our model isthat cross-
listing by foreign firms, say, at the NY SE, should be followed by increased analyst coverage (sinceincreased
information production, and increased transparency arising from higher listing standards are the two factors
motivating firms to cross-list in our model). This also implies that, holding listing standards constant, the
increase in analyst coverage should be larger for the set of firms listing on the exchange with greater listing
costs (since the advantage of listing on that exchange has to compensate for the higher listing cost in
equilibrium). In a comparative study of firms cross-listed on the NY SE or the LSE, Baker, Nofsinger, and
Weaver (1999) provides strong empirical support for thisimplication. First, they document that firms cross-

listed on either one of these exchanges experienced asignificant increase in analyst following. Second, inthe

Badditional evidence supporting thisimplication is provided by Saudagaran and Biddle (1995) and Saudagaran (1988), who find
a strong association between the foreign listing location of a given firm and the level of its exports to that country. While such
evidence can also be interpreted as aforeign listing hel ping the firm in the product marketsin that country (rather than a presence
in the product market motivating a foreign listing), anecdotal evidence seems to indicate that the motivation goes both ways. For
example, consider the following quote (WSJ, October 5, 1993) from one of the officers of Daimler-Benz, the German auto-maker,
about its decision to list on the NY SE: 'We have 300,000 Mercedes driversin the U.S., and about two-thirds of them are certainly
wealthy,' says Mr. Liener, suggesting that the company'simage will help it tap the U.S financial markets." Also, the listing of the
German software firm SAP on the NY SE was motivated, at least partly, by the presencein the U.S of alarge number of software and
other high-technology professionals and investors with considerable familiarity with evaluating and investing in technology firms
(Economist, August 1998).

¥Theempirical evidence seemsto support thisimplication of our model. Most research which hasfocussed on foreign firmslisting
on the U.S market (e.g., Jayaraman, Shastri, and Tandon (1993), Foerster and Karolyi (1993), Alexander, Eun, and Janakiraman
(1991)) have concluded that the announcement of aforeign listing on aU.S exchange is associated with a positive market reaction.
In contrast, the empirical research focussing on overseaslisting of U.Sfirms(e.g., Howeand Kelm (1987), Lee (1991), or Lau, Diltz
and Apilado (1994)) has found either negative or insignificant changesin shareholder wealth.
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set of firms which seem to broadly satisfy the listing standards of either exchange, the increase in analyst
following issignificantly greater for firms cross-listed on the NY SE, where both the direct aswell asindirect
listing costs are significantly greater.

(iv) Exchange Reputation, Listing Sandards, and Competition Among Exchanges: Our model predicts that,
greater the reputation of the exchange, higher the listing standard set by that exchange. Further, an exchange's
concern for its future reputation allows it to commit not to lower listing standards excessively. Finally, when
two exchanges compete, the effect of thiscompetition on listing standards depends, among other things, onthe
reputation level of the two exchanges, and the base of low-cost investorstrading in each exchange. If the low-
cost investor base is the same for both exchanges, then the higher reputation exchange is dominant, and
competition may not affect its listing standards at all. In contrast, the lower reputation exchange sets
significantly lower standards (compared to the case where it does not face any competition).*® Alternatively,
if theinvestor base of thetwo exchangesaredifferent, so that the higher reputati on exchange hasasignificantly
smaller base of |ow-cost investorsthan the lower reputation exchange, it isthe higher reputation exchangethat
hasto lower itslisting standardsin equilibrium.* Thus, we show that a"raceto the bottom" in listing standards
need not materialize as a result of competition between exchanges. In fact, we show that exchanges with
different reputations and therefore listing standards can co-exist.

(v) Co-operation and Competition Among Exchanges: There hasbeen arecently accelerating trend of mergers
or aliances between exchangesin abid to improve their competitive position against other exchanges. Our
model provides several insightsinto the effects of such mergers or alliances between exchanges not only on
the exchangesinvolved inthemerger, but al so onthe exchanges competing with the combined exchange. First,

our model demonstrates how two smaller exchanges can improve their competitive position against athird,

“0One example that comes to mind is the competition between NY SE and the American Stock Exchange (AMEX), which have
the sameinvestor base. Clearly, the NY SE has significantly greater reputation and higher listing standardsthan the AMEX;; it seems
to bethe case that, while competition between the two exchanges has not affected the NY SE listing standardsin any significant way,
the AMEX seems to be struggling to attract firmsto list on that exchange.

“A rea-world illustration of thisimplication is provided by the competition for listing firms from emerging market countries
between the LSE and the NY SE, with the latter usually regarded as having a better reputation and higher listing standards than the
L SE. Assuming that thetwo exchangeshave perhaps similar investor basesin termsof their low-cost investor basein evaluating firms
from emerging economies, our model predicts that the NY SE would not lower its listing standards in the presence of competition
fromthe L SE, whereasthe L SE would have to significantly lower itslisting standardsfor such firms. In contrast, consider apotential
attempt by the NY SE to attract listingsfromfirmsbased inthe U.K. In this case, sincethe L SE can be expected to have aconsiderable
advantage in terms of its low-cost investor base capable of evaluating British firms, which may be large enough to overcome the
advantage of the NY SE in terms of greater reputation and listing standards. If thisisthe case, competition from the NY SE would not
induce the LSE to lower listing standards for British firms; if anything, the NY SE will have to lower itslisting standards to attract
British listings.
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larger exchange by merging and thereby pooling their low-cost investor base.*? Second, our model predictsthe
effect of a merger between exchanges on the listing standard set by the combined exchange and also by the
other exchanges competingit. Itisan often-expressed fear that, when two exchangesmerge or forman alliance,
the listing standard of the combined exchange will be set at the lower of the listing standards of the two
constituent exchanges (the "lowest common denominator”). Our analysis indicates that this fear need not
aways be realized: the listing standard set by the combined exchange depends on the competitive position of
this exchange subsequent to the merger. If this exchangeis sufficiently dominant, then the listing standard set
by it will in fact be higher than that of either of the exchanges forming the merger or aliance. In this case,
exchanges competing with the combined exchange will have to optimally lower their listing standards as a
result of the merger, since the quality of their applicant pool will be reduced by it.*

(vi) Competition, Listing Standards and the Optimal Regulation of Exchanges: Our analysis also contributes
to the debate on the optimal regulation of exchanges after they go public and thus become value-maximizing
corporations. Somehaveargued that exchangesbe stripped of their self-regulatory authority after going public,
with all such authority resting in acentralized regul atory authority common to exchanges.* First, our analysis
suggests that even when exchanges act as value-maximizing entities, they have strong incentives to set
appropriately high listing standards in order to protect their reputation and thus maximize their own long-run
profits and therefore stock value. Second, our analysis implies that reposing al regulatory authority in a
centralized agency and adopting a "one-size fits all" approach may affect the economic viability of value

maximizing exchanges, since, in order to survive, exchangesneedtheflexibility totailor their listing standards

“2Togivearea-worldillustration, consider the proposed tie-up (now aborted) between the London and Frankfurt stock exchanges.
The stated objective of thisalliance wasto eventually let investors access the blue-chip stocks listed on either of the two exchanges
through a single exchange: See, e.g., the news story titled, "European Stock Markets Sign Pact,” Wall Street Journal, July 8, 1998.
If consummated, such an arrangement woul d have enl arged the number of low-cost information producersavail ableto evaluatestocks
listed on either exchange to the sum of those trading in each exchange.

“A real-world illustration of thisis provided by the merger of the Amsterdam, Brussels, and Paris stock exchanges to form
"Euronext"in September 2000. One of the stated goal s of the management of the combined exchange hasbeento tighten thedisclosure
requirements on firms listing on the combined exchange after the merger, which seems to be consistent with an increasein listing
requirements.

4 See, for instance, an article by Jeffrey Garten, Dean of the Y ae School of Management ("How to Keep NY SE's Stock High,"
Wall Street Journal, January 2000). To quote: "If the exchange goes public, its self-regulating authority would create huge conflicts
of interest between the Big Board's legitimate mandate to enrich its shareholders by attracting new listings, and the requirement to
regulate many of those same shareholders as they trade on the exchange's floor. A second conflict would arise in setting listing
requirements for new companies, as there would be atemptation to dilute standards or relax surveillance over themin order to sign
up more corporate clients....A far better option is to strip the exchanges of most of their regulatory authority and to create one
independent national self-regulating body....it could apply uniform standardson all market participants.” A somewhat similar proposa
was also endorsed by former SEC chairman Arthur Levitt (see, e.g., "SEC seeks One Market Regulator," Washington Post, Sept 22,
1999).
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optimally to their pool of applicant firms, with the quality of this pool varying as a result of competitive

pressures from other exchanges.

9. Conclusion

We have devel oped atheoretical analysis of the choice of firms of exchangeto list equity (including
dual listing), and of exchanges' choice of listing and disclosure standards for firms, taking into account
considerationsof building and preserving exchange reputation, and competitive pressures between exchanges.
We assumed an equity market characterized by asymmetric information about firm's future cash flows, with
firm insiders' information superior to that of outsiders. Outsiders, however, can reduce this informational
disadvantage by producing (noisy) information at acost to themselves. There aretwo kinds of investorsin our
model setting: sophisticated investors, with a cost advantage in producing information about the true value of
firms ("low-cost investors"), and ordinary investors, who do not have such a cost-advantage ("'high-cost
investors'). The fiveimportant ingredients driving our analysis are asfollows. First, the number of such low-
cost information producers may vary from exchange to exchange. Second, different exchanges may have
different listing and disclosure requirements, which not only affect the kind of firms that are listed, but the
precision of theinformation availableto outsidersin evaluating thefirm. Third, exchanges choosetheir listing
policy privately, and further, theselisting policies evolve over time. Outsiders, therefore, can learn about how
an exchange implements its listing policy only by studying the performance of firms which have obtained a
listing on the exchange in previous periods. This performance, therefore, affects the exchange's "reputation”
for adopting stringent listing procedures. Fourth, since theselisting and discl osure requirements can be altered
by the exchange over time, the possibility of gaining or losing reputation affects the endogenous choice of
listing standards by the exchange. Finally, exchanges may alter these listing standards to compete with other
exchanges for listing candidates, taking into account, at the same time, the impact of any alteration of these
listing standardson their futurereputation. Giventhesefiveingredients, we solved for the kinds of firmswhich
can benefit from listing at different exchanges as well as from multiple listings in various settings. We also

solved for the exchange's endogenous choice of listing standards under different economic environments.
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APPENDIX

Proof of Proposition 1. A partially pooling equilibriumisacollection{n,, h;, 8", B’, Pr» %2, &y Oy O A, PLs
n.} such that conditions (4) - (14) are satisfied. Wewill say that in apartially pooling equilibriumwith 0 < & <
1 and «,, = O, investors with low information production cost are marginal information producers, whileif «,
=1 and 0 < o, < 1, investors with high information production are marginal information producers. This proof
will be structuredinthree parts. Inthefirst part, wewill determinewhether high-cost or low-cost investorswill
be the marginal information producers, given the amount of shares offered for sale in equilibrium by a good
quality firm, n;. In the second part, we will study the conditions for the existence of a partially pooling
equilibrium for a given information production costs c. In the third and last part, we will characterize the
overal equilibrium, and we will establish when low-cost investors are the marginal information producers.

Part 1. If n;, < N,, the number of low-cost investorsiis sufficiently large with respect to the number of
shares sold; hence, in this case, low-cost investors are the marginal information producers. Consider now the

case in which n;, > N,. Note now that, from (10) we have that in equilibrium:

>

A‘*(nH*)En—H= $21—Y. (Al)
H

*
m+ n - ny

By direct calculation, notethat A°(N,) > 1 - y and that A" is an increasing, convex function of n;,, with A°(n,)
= 1. Consider now the fraction A that can be sustained when all low-cost investors produce information, that
iswhen ¢, = o, =1. Thisis given by:

YN,

AMrng) = 1- —, (A2)
Ny

since f, =n, - vy N,. Note next that X(Ng) =1-vy,andthat X(n;) isan increasing, concave function of n;, with

A(n) < 1. Wewill consider the casein which A" and 2 have (two) intersections, No(N,) and N,(N,), with N, <
N,. Note that if these curves have no intersections, low-cost investors are aways marginal information
producers. With two intersections, high-costs investors are marginal information producers when N, < n;, <
N,. For simplicity, we will assume that N, is large, so that it will never be binding in equilibrium (it is

straightforward to verify that this will be the case when n,_ is sufficiently large). Thisimpliesthat if n;, < N,,
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low-cost investors are marginal information producers, and if n,, > N,, high-cost investors are the marginal
information producers. Finally, note that No(N,) isastrictly increasing function of N,.

Part 2. We consider now the condition for the existence of apartially pooling equilibriumfor agiven
cost of information production, c. Set (8) to hold as an equality with ¢, = c, and let ¢y = 1 - 6. After repeated

substitutions, we can simplify (7) and (8) into:

n B _
HWong) = (1- 9)—2 kO yn X _ Lo, (A3)
H
B _
GWngo/l) = py|—— - £ 1= S = 0. (A%
H

A solution to (A3) and (A4) with 0 < ¢ < 1 - w will givethe desired {n;,, 6’} pair for agiven c (if there are
multiple solutions, choose the one with the minimum n,;). Consider now (A4), which may be re-written as:
L4

ng = g(¥) = ole (B Dyp/m (A5)

After some algebra, it may be verified that hat g(y) isan increasing and concave function of ¢, with g(0) = 0.

Defineh, = g(1 - ®). Consider now condition (A3), and note that it may be rewritten as:
ll’n1-21(kB‘1)+ n [(1- Pk + Pk - 1) - Ilm-m2=0. (A6)

Solving (A6) for n,, define n, = h(w) to be the solution in which the root with the positive sign istaken. Note
that the discriminant of (A6) is aways positive, so a solution exists. Furthermore, from implicit function
differentiation of (A3), we have that:

M/

Ieary = -
nw dH/an,

0, (A7)

since it may be immediately verified that oH/oy < 0, and oH/on,, > 0. Finadly, let:



n, = h(0) -

, and
k-1 (A8)

n, = h(l- ).

Sinceg(0) = 0 < n,, = h(0), we have that h,, > n, and continuity of (A5) together ensure existence of asolution

to the system (A3) - (A4). Furthermore, from (A5), the condition f,, > n, is verified if and only if:

k

_—

c<css(1—o))yr_l—— - I. (A9)
H

Part 3. Let { n;(c), 8°(c) } asolution to (A3) - (A4) for agiven information production cost ¢c. From

implicit function differentiation of (A3) - (A4), we have that:

|8H/al|1 0
on Gy -1
H
3 = - L >0, (A10)
(C/YI) 8H/81|J 6H/6nH

' scioy 8G/an,, |

sinceoH/oy <0, and h'(y) < g'(y) impliesthat the Jacobian determinant in (A 10) is negative. Hence, ony,(c)/oc
> 0. Let then N,(c,) beimplicitly defined by the equality Ny(N ) = ny;(c,). The proof is concluded by noting that
increasing monotonicity of No(N,) implies that if N, > N,(c,) low-cost investors are marginal information
producers, and if N, < N,(c,) high-cost investors are marginal information producers. QED
Proof of Proposition 2. The advantage of listing on exchange X rather than exchange Y is given by:

mk 61 mk S1

WG(YX,YY,AF) =————— - AF- — | All
m+ ng; (%) m+ng (YY) (ALD

where AF = F* - F'. Let F* = F'. The objective of a type G firm is to minimize dilution of its initial
shareholders; hence, afirm will choose the exchange that allows to raise the desired investment | by selling
the lowest number of shares, n,,. Note that, from A(10), the number of shares sold on an exchange, n;,, isa

decreasing function of the precision y. If NY > N7, two cases are possible. (i) if in both exchanges the same
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group of investorsaremarginal (that is, either thelow-cost or the high-cost investor isthe marginal information
producer), then (A10) and y" > y* together imply that exchange Y strictly dominates. (ii) the second possibility
isthat, since N” > N, low-cost investors are marginal information producersin exchange Y, while high-cost
investors are information producers in exchange X. In this case, again, (A10) implies that exchange Y
dominates exchange X. QED
Proof of Proposition 3. If N > NY, then the firm chooses as follows. (i) if NY > N, then low-cost investors
aremarginal onexchangeY, and (A10) with y" > y* together imply that n;,¥ <n,;X, and firms prefers exchange
Y. (i) if NY < N, then high-cost investors are marginal information producers on exchange Y . Hence, if (a)
N* > N¥%, then low-cost investors are marginal information producers on exchange X., and firms prefer
exchange Y only if n;,Y(y") < n}*(y*). From (A10), thiswill be the case for y* > vy", where y" isimplicitly
defined by Y (YY) = n*(vX). (b) if, instead, N* < N%, then high-cost investors are marginal information
producers on exchange X aswell, and y¥ > y* implies that afirm prefers exchange Y. QED
Proof of Proposition 4. Let now F¥ > F* and AF > 0. Given v, from (A11) define y"(AF) implicitly by setting
WE(v*, vY¥, AF) = 0. Hence, from direct calculation, (A10) impliesthat W® > 0if and only if y" < y"(AF), s0
that the firm prefers exchange X over Y. QED
Proof of Proposition 5. If NY > N, then from Proposition 2 we know that exchange Y dominates exchange
X, and singlelistingon Y istheoptimal choice. If NY < N, then high-cost investors are marginal information
producersin exchange Y, and two cases may arise. If NY + N < N.(c,) = N2(c), then high-cost investors are
marginal information producers in the pooled market. In this case, firms do not benefit from dual listing, but
must pay the additional listing fee, F*. Hence, in thiscase, singlelisting on exchange Y dominatesdual listing.
If instead NY + NY > N.(c) = N°(c), then dual listing may dominate if the additional listing fee is not too
large. From (A11), the advantage of dual listing rather than single listing on exchange Y only is given by:

1 !

mk mk

WO(YYF) = (A12)

meng (YD) meng (v
where n/ " is the total number of shares sold when the firm lists on both exchanges. The proof is concluded
by defining F implicitly by We( y¥, F) = 0. QED

Proof of Proposition 6. (i) If NY > N ¥, thenlow-cost investors are marginal information producersin exchange
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Y, which will be the optimal choice (since y¥ > vy¥). (i) If NY < NY and N¥X < N*%, then the optimal listing
decision will be asin Proposition 5. (iii) If NY < N ¥ but N* > N, low-cost investors are marginal producers
in the less transparent exchange, X, while high-cost investors are marginal information producersin the more
transparent exchange. Hence, the only gain by listing on exchange Y isto increase transparency to y". A type

G firm payoff from listing on exchange X, U, exchange Y, U", or dual listing, U®, are given by:

G
UGX(YXaCNF) = ml; L - Fa
m+ Dy (’YXBCQ)
mk €I
UGY(YY’ch,F) = Y, v - F, (A13)
m+ Ny (Y ,Ch)
mk 61
U%P(y%,c,,2F) = - 2F.

*D
m+ ny (YY’cg)

Let ¢ such that U®Y(y, ¢,) = US*(y*, ¢). Then, singlelistingon Y dominates singlelisting on X if y" > ¥, and
singlelisting on X dominates singlelistingon Y if y¥ <. Let y¥ < {. Then, let F* be defined by U®* = U®P;
then single listing on X is optimal on X if F> F*, and dual listing is optimal if F < F*. Let now y¥ > 7. Let
F'(v") bedefined by U®Y = U®P; then singlelistingin Y isoptimal when F > FY(yY), and dual listingisoptimal
when F < FY(y"). The proof is concluded by setting F(y") = max { FX; F'(y") }. QED
Proof of Proposition 7. The standard maximizing exchange S will minimize the probability of a loss of
reputation by optimally setting the highest possible standards, that is g5 = g = @. The value maximizing
exchange M will set at time 1 the lowest possible standards, that isq®” = 1. Furthermore, if ¢ =, from (18)
and (19) we get that p$ = pS = p,, so that VS, =V B, and the first order condition (22) will never be satisfied.
Hence, at an optimum, 0 < g < Q. QED
Proof of Proposition 8. Consider the first order condition for Y, equation (21), given by:

- w/(qoM) = 0. (A14)

H(q,",pp) = (1~ @)By k[Viy = Vgt = Vig]

Consider then the updating rules (19) and (20), which may be re-written as:

0o T
o = Po . with P1 h fort= N,B, (A15)

Pyt hr(l - p()) apO (p0+ hr(l - po))2




where;

1-qo" o+ (1-9)(1- @)By
1-9 o+ (1- ¢,")1- 0)B;

hB

, and hN-= (Al6)
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By implicit function differentiation of (A14), we obtain that oqY, /9p, = - (0H/9p,)/(aH/ody), with oH/oqg < O,

by the second-order conditions. Hence, we obtain that oqY /op, > 0 if:

oV dpy  aVe dpp oV
(1-o)py | T P T P Tmo ) g, (A17)

ap; 9Py  ap> 9Py 9P,

Note then that for p - 0, we have that 0V ,,i/dp, = dV 5,/0p$ = dVE,/0p% > 0. Hence, thereisa p > 0 such that

oq lop, is positive if p, < p and:

1

1
s 0 (A18)

or, from (A16), if:

_ Vot (1 aMy1 - .
LM_ (I-q)(w+ (1-qgo )1 m)ﬁo)>1. (A19)

Q@ (- g )+ (1-g)(1- w)By)

Thisimpliesthat thereisa{p, ¢} suchthat for g> ¢, and p < p, inequality (A19) is satisfied, and oq) /9p, >
0. QED
Proof of Proposition 9. Inthe proposed equilibrium, firmsfirst approach the high-reputation exchange Y, and,
if reglected, the low-reputation exchange X. Hence, the ex-ante probability that a firm is good for the high-

reputation exchange is w, while, for the low-reputation exchange now is:

(1- nopy ) (1- me(l- py)
(I-Mo+ (A+q-M)(1-0) (1-no+ (1+q -1)1-w

o¥(qy ) =

(A20)

where gy isthe choice of standards by exchange Y. Given (A20) and w* < w, it isoptimal for afirm to seek

listing with the high-reputation exchange Y first, and then, if rejected, apply to the low-reputation one. Hence,
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a value maximizing exchange with high reputation, E = Y, will choose %" so as to maximize again (21).
Conversely, avalue maximizing exchange with low reputation, E = X, will choose %} so asto maximize (24),
given (A20). By implicit function differentiation with respect to w of thefirst order condition of (24), and by
following aprocedure similar to the one adopted in the proof of Proposition 8, we obtain that for - O wehave
that og3 /0w > 0. Hence, from Proposition 8, pf, > p§ impliesthat i > g5’ QED
Proof of Proposition 10. If the number of low-cost investorsin the two exchangesis the same, N¥ =N, and
firmswill approach first the high reputation exchange Y . Hence, this exchange will set the standards " asiif
it wereamonopolist, giving (i). Tosee(ii), notefirst that, from (A20), we havethat w*(qf’) < w. Fromimplicit
function differentiation of the first order condition of (24), it may immediately be verified that for w - 0, we
have that og5 /0w > 0. Thisimpliesthat thereisa® > 0 such that for w < & we havethat g3 (0*(qf)) < g5 (o).

QED
Proof of Proposition 11. If NY < N and N* > N %, then low-cost investors are marginal in the low reputation
exchange X, and high-cost investorsare marginal in the high reputation exchange Y . Furthermore, since, from
(16), listing fees F, are proportional to firm value, a firm will choose first that exchange with higher V.
Consider then (i). In this proposed equilibrium, firms will go first to the low-reputation exchange X and, if
rejected, to the high-reputation exchange Y. From Proposition 10, thisimplies that exchange X will set 3¢ =
gs™ and exchange Y will instead set ¢ < g¢™. This sequential choice of exchangesis an optimal strategy if
Vi, > V). Consider now p,, implicitly defined by Vi [p5; ®] =V o[ P, @ (05 )], wherew' (") isdefined in

away similar to (A20). Hence, from Propositions 9 and 10, we have that for pf; < p, = min{ p, p, } we have

that Vi, > V), and it is indeed optimal for afirm to go to the low-reputation exchange X first. Part (ii) is
proved in asimilar way, by setting now pg > p,, where p, isimplicitly defined by V[ p5; @08 )] = Vo[ Pa
w]. QED
Proof of Proposition 12. If NY > N4, then listing on exchange Y will strictly dominate listing on the merged
exchange XZ. If, instead, NY > N4, then listing on the merged exchange XZ dominates listing on exchange
Y if and only if low cost investors are marginal information producers only if the firm lists on exchange XZ,
and the transparency of exchange Y isnot too high. Thatiswhen NY < N, N*Y > N*Y and y¥ < {1, where ¢¥
isimplicitly defined by n," (") = n;*(v*"). QED

Proof of Proposition 13. This proof follows an argument similar to one adopted in the proof of Proposition
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11. (A) If N < N7, then afirm will seek listing first on the high reputation exchange Y and, if rejected, on
the merged exchange X Z. Therefore, this part of the proposition followsfrom Proposition 11. (B) If NXY > NY,
NY < NY, and N*? > N*Z then a firm will seek listing on the merged exchange XZ if the difference in
reputation of the two exchangesis not too large. Thus, let p, be implicitly defined by VXS[p5%; w] = Vi [P
o' (q5%)], wherew” (g5%") isdefined in away similar to (A20). Hence, from Propositions 9 and 10 we have that

for pf < ps = min{ p, p; } we have that V{5 > V), and it is indeed optimal for a firm to go to the low-

reputation exchange XZ first. Also, if p*4 = max { p*, p“}, then the reputation of the merged exchangeis as
high as the reputation of each one of the individual exchanges before merging. In this case, after merging,
Proposition 9 and 10 together imply again that 3% > max {q5°; g5 (note that this possibly will arise, for
instance, when p* = p?). Thisimpliesthat thereisa p** such that g5 > max { g§°; g5} for all p** < p** < max

{ p*, p?} aswell. QED



