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cial systems differ across countries, that these differences are related to differences in the

characteristics of the population of firms and we show that the relation between financial

structure and firm characteristics is consistent with welfare maximization.
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In a frictionless world, all the financial channels through which the savings of households

are transferred to a population of firms are equivalent. In practice, financial markets or

financial intermediaries (including banks) perform very different functions for the transfer of

funds (Allen and Gale, 2001, 2004; Rajan and Zingales, 2001). Frictions such as information

asymmetries and agency costs explain why different firms choose different financial instru-

ments, for instance why large firms tend to raise external finance through financial markets

while small firms do mainly so through financial intermediaries. Given these different roles

of financial markets and intermediaries, how to evaluate the efficiency of market-based or

intermediary-based financial systems in satisfying the external financing needs of a popu-

lation of firms? Such analysis is difficult because the characteristics of a financial system

are not directly observable. For instance, the costs of market and intermediated finance can

characterize the financial structure but they are hard to compare across financial instruments

and across countries.1 What is easier to observe is the share of market finance in total exter-

nal financing. But because of the complementarities between financing and investment, the

share of market finance depends not only on financing costs but also on firm heterogeneity

which varies across countries (Kumar, Rajan, and Zingales, 2005; Champonnois, 2007b).

In this paper, we exploit differences in the share of market finance across industries within a

country to compare implied financing costs across countries. Using data on France, Germany,

Italy, Spain and the UK, we find that financial systems differ across countries, that these

differences are related to differences in the characteristics of the population of firms and we

show that the relation between financial structure and firm characteristics is consistent with

welfare maximization.

These results rely on answering two main identification questions. Are economies with

different financial systems observationally different? If yes, what are the outcomes that

1The cost of capital includes direct financing costs (ie. underwriter spread) and indirect costs (ie. under-

pricing, cost of liquidity).
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characterize different financial structures? We show that it is possible to answer these ques-

tions under the existing data constraints by comparing the industry-level joint distribution

of firm sizes and shares of market finance across countries. Precisely, we show that if indus-

tries with large firms raise more market finance than industries with small firms (a condition

which is satisfied in the data), then a general property that we call “monotone sensitivity

property” holds: in countries with a higher cost market finance (relative to intermediated

finance), the share of market finance is higher in industries with small firms (compared to

industries with large firms). In other words, when the relative cost of market finance de-

creases, the share of market finance increases more (or is more “sensitive”) in industries with

small firms than in industries with large firms because small firms are more constrained from

raising market finance than large ones.2

This “monotone sensitivity” identification property is derived from a general structural

model in which the shares of market finance and the distribution of firm sizes are endogenous.

Heterogeneous firms make two decisions: a financing choice and an investment decision (firm

size). Project payoffs are imperfectly correlated so that each individual project improves ag-

gregate risk-diversification. A representative risk-averse investor spreads his savings across

all firms raising external finance. In equilibrium entrepreneurs running “better projects” in

terms of diversification for the investor make higher investments and their firms are larger.

Entrepreneurs also have to choose between two financial instruments (“intermediated fi-

nance” and “market finance”) that involve different financing costs. These financing costs

are reduced forms for any frictions based on information asymmetries or agency costs.3 We

assume that the financing costs of the two instruments are invariant across industries in a

2Rajan and Zingales (1998) show that a difference-in-difference methodology with industrial-level data

is powerful. Helpman, Melitz, and Yeaple (2004); Beck, Demigurc-Kunt, Laeven, and Levine (2007) use

variations in the distribution of firm sizes at the industry-level.
3The cost structure of a model with information asymmetries or agency costs can be linearized which is

what we take as input for this paper.
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given country. We analyze the structural effect of financial costs on our observable variables

(firm size heterogeneity and share of market finance) in the general equilibrium model. Com-

parative statics show that the “monotone sensitivity” identification restriction that connects

the share of market finance and the distribution of firm sizes holds under generic functional

forms (generic utility and production functions, generic correlation of payoffs).4

Using industry-level data on France, Germany, Italy, Spain and the UK, we then show that

industries with larger firms raise systematically more market finance than industries with

smaller firms. This result is not a new but it extends existing evidence based on firm-level US

data (Bhagat and Frost, 1986; Blackwell and Kidwell, 1988; Easterwood and Kapapakkam,

1991; Houston and James, 1996; Krishnaswami, Spindt, and Subramaniam, 1999; Denis and

Mihov, 2003; Gomes and Phillips, 2005).5

Second, we show that industries with smaller firms raise more market finance (relative to

industries with larger firms) in the UK than in Italy, implying under the “monotone sensi-

tivity property” that the implied cost of market finance (relative to intermediated finance) is

lower in the UK than in Italy. We make similar comparisons using data on France, Germany

and Spain.

Third, in contrast to most of the empirical corporate finance literature, we can use the

structural model to interpret our measure of the relative cost of market finance in terms

4In the empirical industrial organization literature (e.g. Berry, Levinsohn, and Pakes, 1995), the under-

lying heterogeneity is generally unobservable and modeled as a latent variable. “Integrating out” the latent

variable requires strong parametric assumptions and/or simulations.
5In corporate finance, industry-level data imposes lower data requirements that firm-level data. Balance-

sheet data (e.g. Compustat, Amadeus) is generally insufficient to characterize the financing of firms because

it does not distinguish between private and public debt or equity and needs to be matched to deals data.

However, since the entities raising external finance that appear in deals data are generally very different

from the entities paying taxes that appear in balance-sheet data, matching these data sets at the firm level

is generally difficult. In contrast, matching these datasets at the industry-level is relatively easier.
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of the welfare of private agents (the representative investor and the entrepreneurs). In

particular since the UK (resp. Italy) has a higher (resp. a lower) proportion of large firms

than France, Germany and Spain, our results suggest that the empirical relation between

financial structure and the characteristics of the population of firms in France, Germany,

Italy, Spain and the UK is consistent with welfare maximization.6 Two caveats are worth

noting here. In order to gather enough data, we take a long-term perspective (the deals

data is from 1990 to 2005) and we aggregate all the securities into two categories (market

finance includes public debt and public equity while intermediated finance includes bank

loans and privately-place debt and equity). Given these caveats, our evidence suggests that

financial structure and firm characteristics are not inefficiently matched across our sample

of industrialized countries.

Related to this paper are Giné and Townsend (2004) and Martin and Rey (2004). Giné and

Townsend (2004) estimate structural parameters of the Thai economy to study the effects

of financial liberalization based on a general equilibrium model. The main methodological

difference is that Giné and Townsend make strong parametric assumptions to estimate most

of the parameters of their model. In contrast, we derive a particular structural equation

and argue that it is very general because it relies only on very weak parametric assumptions.

Martin and Rey (2004) derive a gravity equation for international financial flows from a model

with endogenous supply and demand for financial assets. Our model is more general in that

we consider on the joint investment and financing decision of an entrepreneur. Moreover,

we use the structural equation that we derived from the model to estimate parameters

characterizing the financial system.7

6This is reminiscent of the idea that different financial systems are best for different stages of development

(Tadesse, 2002).
7Several papers use structural models in partial equilibrium to study the link between financial structure

and the real economy at the entrepreneur or firm level. Demirguc-Kunt and Maksimovic (1998) and Love

(2003) identify financially constrained firms using an investment model to study the country determinants
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The rest of the paper proceeds as follows. Section I presents the econometric model

of the financial system. Section II describes the identification strategy and the empirical

implementation. Section III introduces the data and shows the empirical results. Section

IV presents robustness tests of the identification strategy. Section V concludes with policy

implications. Proofs are in Appendix A.

I. Economic and stochastic model

This paper builds an equilibrium model of the financial system with explicit microeconomic

foundations. On the one hand, a representative investor allocates funds optimally across

heterogeneous firms. On the other hand, the entrepreneurs who run the firms set the level of

investment in order to maximize their profit. The supply of securities available to the investor

is endogenous and the price of capital at which the transaction between an investor and a firm

takes place depends on the population of firms that produce. In Section I.1, we formulate the

economic model of the financial system. Section I.2 transforms the deterministic economic

model into an econometric model that fits the data on the share of market finance and the

distribution of firm sizes.

I.1. Economic model. There are C countries that we consider in autarky. Later we show

how to account for international trade in financial assets.

Uncertainty. In the world, there are M projects indexed by ϕm. Given an investment k,

a project ϕ generates revenue r(k) with probability p(ϕ) (and 0 otherwise). There are 2M

possible states of the world indexed by s corresponding to the sets of projects that generate

positive revenues. For a given project ϕ, the function 1s(ϕ) denotes an indicator function,

which takes value 1 if the project ϕ generates revenue in states s and takes 0 otherwise.

of financial frictions. Paulson, Townsend, and Karaivanov (2006) estimate an entrepreneurship model with

limited liability and moral hazard to assess the sources of financial frictions.
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Denote µs the probability of state s. Summing over all the possible states, we have
∑

s µs = 1.

The probability that a project ϕ generates revenue is p(ϕ) =
∑

s µs1s(ϕ) = E[1s(ϕ)].

The projects differ in the uncertainty of generating revenues with some project having a

higher probability p(ϕ) than others. Denote Ms the number of projects generating positive

revenues in state s. For simplicity we assume that whenever Ms ≥ 2, µs is a constant (possible

varying with Ms) and that for Ms = 1 where only one project ϕ generates positive revenues,

µs is increasing in ϕ. In this case, when ϕ increases, the probability p(ϕ) of generating

revenues increases and ϕ is related to the quality (or “productivity”) of the project. There

are N types of projects. The number of projects of type n (ie. all the projects m such that

ϕm = ϕn) is f(ϕn) in the world and fc(ϕn) in country c.

Risky investment. Projects are run by risk-neutral entrepreneurs who have no capital and

need to raise external finance. To do so, if an entrepreneur is allocated investment k, he can

credibly promise to repay rl = ρk ≤ r(k) if the project generates positive revenues (and, by

limited liability, no revenues otherwise). He sets ρ to maximize profit.

Assumption 1. The revenue function r : R→ R is strictly increasing, concave (or linear)

and twice continuously differentiable.

Because of some fixed cost, the revenue with no investment is possibly negative (r(0) < 0).

Riskfree security. An agent (the “central bank”) supplies a riskfree security with interest ρ0.

For simplicity we assume that he maximizes the supply of the riskfree security under the

constraint of positive profit.8

Supply of capital. In each country, a risk-averse investor has capital Yc to be allocated

between immediate consumption x, investment k0 in a riskfree security and investment

8Alternatively, we could assume that the central bank sets the interest ρ0 to maximize profit.
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m=1 k(ϕm) in the population of projects. The riskfree security is in purely elastic sup-

ply and has exogenous return ρ0. For the moment, we restrict the risk-averse investors to

allocate funds only to firms in their own countries. In section II.2, we discuss how relaxing

this assumption affects the interpretation of the results.9

The tradeoff between immediate and delayed consumption is decided using the time-

separable utility u. The variable Rs = ρ0k0 +
∑M

m=1 ρ(ϕm)k(ϕm)1s(ϕm) denotes the sum

of revenues in state s. The representative investor maximizes the expected utility u(x) +

βE[u(Rs)] subject to the budget constraint x + k0 +
∑M

m=1 k(ϕm) = Y . The parameter β is

the discount factor.

Assumption 2. The utility u is strictly increasing, concave, twice differentiable. It exhibits

decreasing absolute risk-aversion (DARA, ie. the function −u′′(x)/u′(x) is increasing in x)

and increasing relative risk-aversion (IRRA, ie. the function −xu′′(x)/u′(x) is decreasing in

x).

Assumption 2 means that when the investor becomes wealthier, he invests more (in level)

in the risky assets (DARA) but less as a proportion of his wealth (IRRA). This is a natural

assumption as argued by Arrow (1970) and is satisfied by all the usual utility functions.10

Securities structure. Funds are transferred from the risk-averse investor to the entrepreneurs

through two technologies (“market finance” and “intermediated finance”).11 Market finance

9This restriction means that k = 0 whenever a firm and an investor are not in the same country.
10A constant relative risk-aversion (CRRA) utility exhibits DARA and a constant absolute risk-aversion

(CARA) utility exhibits IRRA.
11We abstract from the Debt-versus-Equity debate. First, the main issue for financial systems is the

relative roles of financial markets and intermediaries. Second, a continuum of securities between pure debt

and pure equity exists (convertibles, preferred shares, etc.) making this distinction less crucial than before.

In this model, because there is no payment in the case of default, debt and equity securities are identical

(see Tirole 2006).
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and intermediated finance solve different incentives and asymmetric information problems

which result in the cost structures κM
c and κB

c . In general, these costs depend on the invest-

ment k, the repayment rl = ρk, the output r(k), the type of the project ϕ.

Instead of modeling a particular incentives or asymmetric information microeconomic

foundations, we assume that whatever the source of the financing problem, the costs κM
c and

κB
c can be linearized. Precisely for an instrument t (either t = B for intermediated finance

or t = M for market finance), we assume a linear functional form:

κt
c(r − rl, rl, k) = ηt

c + δt
c[r − rl] + (1− δt

c)ξ
t
1,crl + (1− δt

c)ξ
t
2,ck, (1.1)

where ηt
c represents the fixed cost while δt

c, ξ
t
1,c, ξ

t
2,c are proportional costs with δt

c < 1. ξt
1,c

and ξt
2,c are “frictions” in the sense that if positive, these costs affect proportionally any

additional unit of investment. In contrast, δt
c is a non-distortionary proportional cost.12

These financing costs arise from a number of sources. First, the cost of issuing public

securities includes the costs of underwriting (origination, distribution, certification, SEC

registration) and of compliance with secondary market regulations (disclosure, auditing,

legal fees, accountant’s fees, trustee’s fees, preselling activities). Second, the cost of issuing

private securities includes the cost of intermediation (more private capital means larger bank

syndicates or more private equity firms, which is costly), the cost of supervision (writing and

enforcing covenants, involvement of venture capitalists, etc.) and indirect costs (screening

of deals, cost of illiquidity).13

12This linear financing costs assumption is similar to the reduced-form for financing in Gomes (2001) with

ξt = 0.
13Any theoretical model, based for instance on moral hazard or on asymmetric information can be written

such that the cost of contracting depend on the underlying decision variable (or can be linearized) like

in equation (1.1). A strength of this approach is that it does not depend on particular microeconomic

foundations for this financial contract.
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Assumption 3. The frictions are more important for intermediated finance than for market

finance: ξM
1,c ≤ ξB

1,c and ξM
2,c ≤ ξB

2,c.

This assumption is meant to capture the idea that small firms are more liquidity con-

strained that large ones (Fazzari, Hubbard, and Petersen, 1988).

Since we concentrate on the cost of corporate finance, we abstract from the cost of financing

the riskfree investment for the central bank.

Timing and Equilibrium. We focus on symmetric pure-strategy equilibria where the risk-

averse investor allocates k(ϕ) to all entrepreneurs running a project ϕ (ie. with the same

probability of generating revenues p(ϕ)). Specifically,

• Stage I. Entrepreneurs make take-it-or-leave-it offers to the representative investor

that maximize their profit. They promise to repay ρ(ϕ) if their project generates

revenue. The entrepreneurs also choose whether to transfer the funds through fi-

nancial markets or through intermediaries. The central bank issues the maximum

amount of riskfree security under the constraint of positive profit.

• Stage II. The risk-averse investors allocate
∑M

m=1 k(ϕm) to the entrepreneurs in their

country, k0 to the riskfree security and consume the rest.

• Stage III. Investment returns are realized and claims are settled.

The equilibrium pins down the equilibrium investment k(ϕ) and the financing decision.

Denote 1∗(ϕ) the dummy variable equal to 1 if projects ϕ are funded through market finance

(and 0 otherwise).

Depending on whether the revenue function involves fixed cost or not, the equilibrium

might involve all or no firms being financed. We exclude these corner solutions.

Assumption 4 (Initial resources). The initial resources Yc per country are enough for some

(but not all) the projects to be financed.
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Industries. Projects are grouped into industries. In industry i country c, the distribution of

projects is fic. The share of market finance Ŝic in industry i country c is

Ŝic =

∑
ϕ 1∗(ϕ)k(ϕ)fic(ϕ)∑

ϕ k(ϕ)fic(ϕ)
.

We refer to the investment size k as “firm size”. Denote gic the distribution of investment

in industry i. To order the distribution of firm sizes, we make the following definition:

Definition 1. In country c, an industry i with productivity density fic has more productive

firms than industry j with productivity density fjc (denoted fic � fjc) if fic(ϕ)
fjc(ϕ)

is increasing

in the productivity ϕ. Similarly, an industry i with firm size density gi has larger firms than

industry j with firm density gj (denoted gi � gj) if gi(k)
gj(k)

is increasing in the firm size k.

This definition is related to the monotone likelihood ratio in Milgrom (1981). Milgrom

describes distributions of probabilities but such order also applies to distribution of sizes.14

Obviously the order induced by Definition 1 is only partial: for two industries it might be

impossible to say that one has larger firms than the other.

I.2. Stochastic model. We are interested in fitting the model to data such as the share

of market finance and the distribution of firm sizes at the country-industry level. So far

however, we have only described a deterministic model. We assume that this economic

model does not fit the data perfectly because of some error in measuring the share of market

finance. Precisely, the observed share of market finance Sic is

Sic = Ŝice
εic ,

where εic is an exogenous measurement error with zero mean. The key identification question

is: what does the observation of 〈Sic, gic〉 tell about the underlying financing cost parameters?

14See also Shaked and Shanthikumar (1994) for a review of the likelihood order and Milgrom and Roberts

(1994, 1990) for applications.
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II. Equilibrium, identification and welfare

In this section we derive the main properties of the model that allow estimation and

welfare analysis. In Section II.1, we derive the equilibrium. Section II.2 shows which char-

acteristics of the financing costs are identifiable and derives the identification strategy under

generic functional forms. Section II.3 introduces several parameterizations of the firm size

distribution and the empirical implementation. Section II.4 analyzes the match between the

financial system and the population of firms in terms of welfare.

II.1. Country equilibrium. The equilibrium is solved backward. Stage II is the consumption-

saving decision of the representative agent in each country and Stage I is the investment-

financing decision of the entrepreneurs.

Stage II. The consumption-saving decision. The consumption-portfolio decision determines

the first-period consumption and the allocation of savings across projects. Denote the riskfree

revenue r0 = ρ0k0 and R−
s (ϕ) = Rs − rl(ϕ)1s(ϕ). The decision of an investor with project ϕ

is characterized by the Euler equation:

1

ρ(ϕ)
= βE

[
1s(ϕ)

u′(Rs)

u′(x)

]
. (2.1)

Since by definition ρ(ϕ) = rl(ϕ)/k(ϕ), the Euler equation (2.1) defines the implicit saving

function

kII(rl|ϕ, x) = βE

[
1s(ϕ)

rlu
′(Rs)

u′(x)

]
= βE

[
1s(ϕ)

rlu
′(rl + R−

s (ϕ))

u′(x)

]
,

relating the investment k to the promised repayment rl.

Lemma 1 (Portfolio-saving). Under Assumption 2, there exists r̄l > 0 such that the saving

function rl 7→ kII(rl|ϕ, x) is concave and increasing on [0, r̄l] and if r̄l < +∞, is decreasing

on [r̄l, +∞).

Proof. See Appendix A.1 �
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Similarly the riskfree investment involves the saving function kII
0 (rl|x) = βE

[
r0u′(Rs)

u′(x)

]
.

When the investor is promised a small repayment for a project ϕ, he increases savings and

invests in this firm. Because of satiation, the saving function kII is (at least initially) concave

in the repayment rl and there might exist a point where the investment is too big (relative

to his wealth) such that the investor is not willing to expose himself more to the risk of a

single project (formally the function kII becomes decreasing). The function kII |[0,r̄l] → [0, k̄]

is a bijection and we define the inverse rII(·|ϕ, x) : [0, k̄] → [0, r̄l], which is an increasing

convex function.

Lemma 2 (Cost of capital). The cost of capital rII
l (k|ϕ, x) is increasing convex in the invest-

ment k and is decreasing in the quality of the project ϕ and in the first-period consumption

x.

Proof. See Appendix A.2. �

In particular, when the first-period consumption increases, the marginal utility of con-

sumption decreases and as in a consumption-based asset pricing model, the investor requires

a lower premium on investment. The equilibrium repayment is in the concave portion of the

saving function kII , ie. rI
l (ϕ, x) ≤ r̄l.

The usual assumption in corporate finance is that external investors are risk-neutral (ie.

the relative risk aversion is equal to 0). In this case, Equation (2.1) leads to 1/ρ = βp(ϕ),

ie. the “zero-profit constraint” k = p(ϕ)βrl (See Tirole, 2006).

Stage I. The investment-financing decision. The choice of the financial instrument t (either

t = B for intermediated finance or t = M for market finance) and of the investment size k

depend on the profit maximization

π(ϕ) = max
t∈{B,M}

max
k

r(k)− rII
l (k|ϕ, x)− κt

c(r − rl, rl, k).
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From Assumption 1, the production has low returns to scale such that the profit function

k 7→ r(k) − rII
l (k|ϕ, x) is concave and has an interior solution. The following lemma yields

the partial-equilibrium decision functions of the entrepreneur given the supply of capital

from the investor.

Lemma 3 (Investment). In equilibrium, the investment kI(ϕ, x), the firm’s profit πI(ϕ, x)

and the repayment rI
l (ϕ, x) are increasing functions of the probability of production ϕ and

the first-period consumption x. Under Assumption 4, there exists ϕ̄ such that for all ϕ < ϕ̄,

kI(ϕ, x) = πI(ϕ, x) = 0.

Proof. See Appendix A.3. �

In particular, for a given ϕ, the aggregate investment function is increasing in the first-

period consumption x. This relation comes from an indifference condition for the represen-

tative investor. The more the investor consumes in the first period, the more he expects

to consume in the second period, otherwise he would shift consumption from one period to

the other. Moreover, the first-period consumption x measures the price of capital as in a

consumption-based asset pricing model.

Lemma 4 (Financing). When ξ small, the equilibrium financing decisions are as follows.

• If δB
c > δM

c and ηB
c > ηM

c , there is no intermediated finance.

• If δB
c < δM

c and ηB
c < ηM

c , there is no market finance.

• If δB
c < δM

c and ηB
c > ηM

c , small firms raise market finance and large firms raise

intermediated finance.

• If δB
c > δM

c and ηB
c < ηM

c , small firms raise intermediated finance and large firms

market finance.

Proof. See Appendix A.4. �
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Lemma 4 provides a formal description of the financing decision 1∗(ϕ) (equal to 1 if a

firm with project ϕ raises market finance and 0 otherwise). In particular, when δB
c > δM

c

and ηB
c < ηM

c , there exists a unique level ϕ∗ ∈ (ϕ̄, +∞), at which firms switch from raising

intermediated finance to raising market finance.

The supply of the riskfree security is formally kI
0(x) = arg max{k|k − rII

0 (k|x) ≥ 0}. This

implies E
[

u′(Rs)
u′(x)

]
and ρ0 = 1 pinning down the function kI

0(x) which is increasing in the

first-period consumption x. The total supply for productive capital is then

Kc(x) = kI
0(x) +

N∑
n=1

kI(ϕn, x)fc(ϕn), (2.2)

which is also an increasing function of x. In the proof of Lemma 5 below, the aggregate

investment function Kc(x) is increasing in x, so that the aggregate resource constraint Yc =

x + Kc(x) pins down in equilibrium the unique first-period consumption x.

Lemma 5. There exists a unique equilibrium.

Proof. See Appendix A.5 �

II.2. Properties of the equilibrium. Identification. In this section, we study the prop-

erties of the equilibrium for the identification of the financing costs.

Lemma 6. An industry with a higher proportion of high-productivity (ie. high-ϕ) firms has

larger firms. For any country c,

fic � fjc ⇔ gic � gjc.

Proof. See Appendix A.6 �

Since only firm size is observable, and not the probability of generating revenues, in effect

the parameter ϕ indexes the firm increasing in size. The following proposition derived from

Lemma 4 relates firm size and financing with the underlying cost parameters.
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Proposition 1. An industry with larger firms raises more market finance if intermediated

finance involves a higher proportional cost and a lower fixed cost than market finance:

{
gic � gjc ⇔ Ŝic > Ŝjc

}
⇔
{

δB
c > δM

c and ηB
c < ηM

c

}
.

Proof. See Appendix A.7 �

Proposition 1 is the first result that puts restrictions on the unobservable financing costs

given the observable share of market finance and the observable distribution of firm sizes.

There is a positive relation between the share of market finance and the proportion of large

firms if and only if market finance involves a high fixed component and intermediated a high

proportional cost component. In what follows we focus on this case (δB
c > δM

c and ηB
c < ηM

c )

which is consistent with the empirical results of Section III.3

Lemma 7. When intermediated finance involves a higher proportional cost and a lower fixed

cost than market finance (δB
c > δM

c and ηB
c < ηM

c ), an industry i raises less market finance

(relative to intermediated finance) in a country with a higher cost of market finance ηM
c :

∂ log Ŝic

∂ηM
c

< 0;
∂ log Ŝic

∂δM
c

< 0,

or more market finance in a country with a higher cost of intermediated finance δB
c :

∂ log Ŝic

∂ηB
c

> 0;
∂ log Ŝic

∂δB
c

> 0.

Proof. See Appendix A.8 �

Lemma 7 shows that financing costs also affect the demand for finance. A higher efficiency

of financial markets relative to intermediaries (because of a lower cost of market finance η

or a higher cost of intermediated finance δ) increases the share of market finance.

Proposition 2 (Monotone sensitivity property). When intermediated finance involves a

higher proportional cost and a lower fixed cost than market finance ( δB
c > δM

c and ηB
c < ηM

c ),
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the share of market finance decreases more with the cost of market finance ηM
c in industries

with small firms than in industries with large firms:

gic � gjc ⇒
∂ log[Ŝjc/Ŝic]

∂ηM
c

< 0;
∂ log[Ŝjc/Ŝic]

∂δM
c

< 0.

Similarly, the share of market finance increases more with the cost of intermediated finance

δ in industries with small firms than in industries with large firms:

gic � gjc ⇒
∂ log[Ŝjc/Ŝic]

∂ηB
c

> 0;
∂ log[Ŝjc/Ŝic]

∂δB
c

> 0.

Proof. See Appendix A.9 �

Proposition 2 provides further restrictions on the unobservable financing costs given the

observables. When industries with small firms raise relatively large amounts of market

finance (when compared to industries with large firms) this suggests that the relative cost

of market finance is low. An intuition for Proposition 2 comes from recognizing that small

firms are constrained in raising market finance, especially in countries with costly financial

markets (relative to intermediaries). When a decrease in the relative cost of market finance

takes place, the share of market increases in all industries. However an industry with small

firms was raising mainly intermediated finance and its share of market increases by more (ie.

is more “sensitive”) compared to industries with large firms which were already raising high

levels of market finance.

The proof of Proposition 2 distinguishes two cases. When there are no frictions (ξt
1,c =

ξt
2,c = 0), the investment decision does not depend on the financial instrument used, so that

the distribution of firm sizes is independent of the market and intermediated financing costs.

In this case, a change in the financing costs does not affect the equilibrium consumption of

the agent or the aggregate investment. It only modifies the threshold at which a firm raises

market finance. This frictionless case is reminiscent of a Modigliani-Miller world. It is a

good benchmark because there are reasons to think that financial intermediaries try to limit
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deadweight cost with their financing fees (just like a government tries to limit the deadweight

loss from taxation).

When the friction parameters ξ is non zero, we have to take into account a general-

equilibrium impact for the change of the financing cost. Indeed the order of magnitude of ξ

may be of the same order than the standard error of the measurement noise.

II.3. Parametrization of the firm size distribution and empirical implementation.

Some evidence suggests that Pareto and Lognormal distributions provide a good fit for the

distribution of firm sizes (Axtell, 2001; Cabral and Mata, 2003). To facilitate the interpre-

tation of the results, we parameterize the upper tail of the firm size distribution:

g(k|σ) = g̃
e
− 1

n

[
1
σ

log
(

k
kB

)]n

k
, (2.3)

where σ ∈ (0, 1) and g̃ is a constant. If n = 1, the parametrization is that of a power law

(Pareto distribution) g(k|σ) = g̃
kB

[
k

kB

]−( 1
σ

+1)
. If n = 2, the distribution is a half Lognormal

law. The scale parameter σ characterizes how thick the tail distribution is. For two industries

with distributions gic (scale parameter σic) and gjc (scale parameter σjc), the order induced

by Definition 1 is such that:

gic � gjc ⇔ σic > σjc.

The parameter σic is then a proxy for the proportion of large firms in the industry. We

assume in this section that the parameter σic is perfectly observable.15 We consider the OLS

regression for country c, industry i:

log Sic = [controls] + θcσic + εic, (2.4)

15Section III.2 describes how to estimate σic and Lemma 8 shows that the adjustment to take the standard

deviation of σic into account is empirically very small.
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where θc is a country-specific slope and the controls are country dummies. εic is the exogenous

measurement error on Ŝic and in particular from Section I.2, this measurement error is

uncorrelated with σic.
16

The theoretical results of Section II.2 provide interpretations of the estimated slope θ̂c for

the underlying financing costs. First, from Proposition 1, if θ̂c > 0, intermediated finance

involves a higher proportional cost and a lower fixed cost that market finance ( δB
c > δM

c and

ηB
c < ηM

c ). Second, from Proposition 2, if θ̂c1 > θ̂c2 > 0, the country c1 has a higher cost

of market finance (relative to intermediated finance) than country c2. To see this, note that

given the parametrization of the firm size distribution with σic as a proxy for the proportion

of large firms, Proposition 2 yields that ∂2 log Ŝic

∂ηM
c ∂σic

> 0, or equivalently that ∂ log Ŝic

∂σic
increases in

ηM
c . In regression (2.4), θc proxies ∂ log Ŝic

∂σic
and is then increasing in ηM

c too.

Our industry approach is related to Rajan and Zingales (1998) whose identification strat-

egy also relies on the sign of a cross-derivative. The main difference is that in their context,

Rajan and Zingales argue that the industry characteristics are exogenous. Here, the industry

characteristics do not depend on the financing costs (ie. are exogenous with respect to the

financial system) only when there are no frictions (ie. ξt
1,c, ξ

t
2,c = 0). However, the theoret-

ical model yields an identifying relation even when observable industry characteristics are

endogenous (ie. ξt
1,c, ξ

t
2,c > 0).

Discussion. In order to be able to talk about the financial system of a country, we assumed

in Section I.1 that each country is in financial autarky and that there is no cross-border trade

in financial assets. This is obviously an unrealistic assumption (see Champonnois, 2007a for

an extension of this model in an open-economy setting). We argue here that international

financial flows do not undermine the identification and we discuss the interpretation of the

slope parameter θ̂c in an open-economy setting.

16We also use a set of country and industry dummies.
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First, in a model with international financial trade, the shares of market finance (in total

external financing) for domestic trade and for international trade depend on the domestic

distribution of firm sizes. Moreover, it is possible to extend the results on the “Monotone

Sensitivity Property” (Proposition 2) and show that the share of domestic market finance (in

total domestic finance) and the share of international market finance (in total international

finance) are relatively higher in industries with smaller firms (compared to industries with

larger firms) when the relative cost of market finance is lower. As in Proposition 2, this

means that the total share of market finance (as a combination of the share of domestic

market finance and the share of international market finance) is also relatively higher in

industries with small firms when the cost of market finance is lower.

Second, the slope parameter θ̂c provides now a measure of the average cost of market

finance (relative to intermediated finance) of firms in country c, which includes the cost of

domestic and international finance and therefore characterizes well the financial system. If

this combination of domestic and international financing costs varies across countries, then

we should expect the domestic financing costs to vary even more across countries.

II.4. Properties of the equilibrium. Welfare. In this section, we analyze the link be-

tween financial structure and the characteristics of the population of firms. We evaluate the

welfare of private agents for different combinations of financing costs 〈ηM
c , ηB

c , δB
c , δM

c 〉 and

different country-level distributions of productivity 〈fc〉. A utilitarian welfare criterion sums

the utility of the representative investor and the profit of the entrepreneurs:

W = U + V,

where U is the utility that investors derive from consumption in the two periods and V is the

sum of profits of entrepreneurs: V =
∫ +∞

ϕB
p(ϕ)π(ϕ)f(ϕ)dϕ. The welfare W is a decreasing

function of the financing costs 〈δc, ηc〉.
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In an attempt to partially endogenize the relation between financing costs and the dis-

tribution of productivity across firms, we look at how the marginal incentives of a planner

to modify the financial system depend on the distribution of productivity across projects

and reciprocally how the marginal incentives of the planner to modify the distribution of

productivity depends on the financial system. In what follows, we denote

ηc = ηM
c − ηB

c ; δc = δB
c − δM

c .

ηc is the net fixed cost of market finance (relative to intermediated finance) while δc is the

net proportional cost of intermediated finance (relative to market finance).

Proposition 3. Financial structure and the characteristics of the population of firms are

complementary for welfare. When the financial frictions are small,

(i) economies with large firms have a marginal incentive to decrease the net fixed cost

of market finance ηc while economies with small firms have a marginal incentive to

decrease the net proportional cost of intermediated finance δc, ie. for two countries

c1 and c2:

fc1 � fc2 ⇒
∂W
∂ηc

∂W
∂δc

∣∣∣∣∣
c1

>

∂W
∂ηc

∂W
∂δc

∣∣∣∣∣
c2

. (2.5)

(ii) for two countries with the same productivity distribution and equal welfare, the coun-

try with the lowest cost of market finance (relative to intermediated finance) have

the highest marginal incentive to increase the proportion of very productive (and

therefore large) firms, ie. for two countries c1 and c2 such that for η > 0 small,

δc2 = δc1 − ν
∂W (δc1 ,ηc1 |f)

∂η
and ηc2 = ηc1 + ν

∂W (δc1 ,ηc1 |f)

∂δ
and hence W (δc2 , ηc2|f) =

W (δc1 , ηc1|f):

h � f ⇒ W (δc2 , ηc2|h) > W (δc1 , ηc1|f).

Proof. See Appendix A.10 �
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Note that the analysis in this section does not suggest any causal link beyond the cor-

relation. We show that the incentive to modify the financing costs given the distribution

of productivity is closely related to the incentive to modify the distribution of productivity

given the financing costs.

The intuition for Proposition 3 is that decreasing the cost of one instrument only affects

the profit of firms using this instrument. Decreasing the cost of market finance only affects

the large firms while decreasing the cost of intermediated finance only affects the small firms.

Hence, the larger the firms, the bigger the incentive to decrease the cost of market finance

and the smaller the incentive to decrease the cost of intermediate finance.

This result formalizes the idea that financial structure and firm characteristics should

be “adapted” to each other. This relation might come for instance from a tatonnement

process in which the accumulation of policy decisions concerning the financial structure and

the distribution of productivity takes into account the marginal incentives of investors and

entrepreneurs.

III. Data and results

Section III.1 introduces the balance-sheet data (Amadeus) and the deals data (SDC Plat-

inum). Section III.2 discusses the estimation method and Section III.3 shows the results.

III.1. Data sources and sample selection.

Sources. There are two sources of data. Balance-sheet and income statement information

come from Amadeus (Bureau Van Dijk Electronic Publishing). Information about financial

deals is drawn from SDC Platinum New Issues (Thomson Financial).17

17Note that in this paper we aggregate firm-level data that we match at the industry level. It is very

difficult and potentially problematic to directly match balance-sheet and issuance data as the firm level.

Matching the taxable entity of a firm (for the balance-sheet data) and the financial arm of the firm (for the

issuance data) is particularly difficult since the two are generally separated.
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Amadeus provides standardized data on the balance-sheet and income statements for sev-

eral million firms throughout Europe. The data covers both listed and non-listed companies

and is therefore well suited to characterize the full distribution of firm sizes. A limitation

of Amadeus is that, because of differences in accounting standards, no size proxy (Total

asset, Employment, Operating revenues, etc) is available for all countries. Filing Operating

revenues is standard in Germany but Total assets is missing for most German firms. The

opposite happens for the UK: not Total asset, but Operating revenues is missing for most

UK firms.

SDC Platinum collects data on financing deals which allows to precisely characterize the

financial instruments and to construct a measure of market finance in total external finance.18

For each deal, SDC Platinum provides information on the market used (public or private

markets), the instrument (debt, equity, hybrids), the use of proceeds, and for syndicated

bank loans, how many bookrunners participated in the transaction.

Sample. In order to study the relationship between financing and firm characteristics, we

match Amadeus and SDC at the industry level. The industry level of aggregation is the

“mid-industry” defined by Thomson Financial.19 We focus on five large European countries

(France, Germany, Italy, Spain and the United Kingdom) so that each country has a large

cross-section of industries.

To characterize the financing environment we need as many deals as possible and therefore

we keep all the deals in SDC from 1990 and 2005. To characterize the firm size distribution,

we keep all the firms in Amadeus in 2003. We focus on medium-term characteristics of the

financial system and the implicit assumption is that the underlying structural parameters

18Note that using only balance-sheet information is limited because it does not distinguish between bank

loans, private and public debt.
19“Mid-industries” in Thomson Financial are essentially combinations of 3-digit US SIC-level industries,

and so they are slightly more precise than 2-digit US SIC-level industries.
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generating the distribution of firm sizes and the share of market finance do not vary over

time. In order to construct a fairly homogenous sample, the financial and real-estate sectors

as well as government-owned companies or highly regulated or subsidized industries are

excluded.20 We keep all the deals with a maturity longer than one year. We drop the deals

where the use of proceeds indicates that the deal is merely a change of ownership.21

The restriction we impose on industries is to have more than 10 deals in SDC, 200 firms in

Amadeus and at least one public and one private deal (ie the share of market finance strictly

between 0 and 1). If either is violated, the financing patterns or the firm size distribution will

be poorly characterized. Table I shows the number of matched industries across countries.

Dependent variable: share of market finance in total external finance. The dependent vari-

able characterizes external financing patterns at the industry-level. The share of market

finance in total external finance measures the proportion of financing raised through finan-

cial markets. On the one hand, intermediated finance includes all privately-placed secu-

rities (private debt, private equity and bank loans). On the other hand, market finance

includes the public securities (public bonds and public equity). As argued by Dennis and

Mullineaux (2000) and Drucker and Puri (2006), syndicated loans lie somewhere between

private-placement debt and public securities. When a syndicated loan involves a syndicate

of more than 5 bookrunners, it is considered a public security.22 The share of market finance

in total external finance is:

S =

∑
Public deals

Proceeds
GDP∑

All deals
Proceeds

GDP

.

20The regulated or subsidized industries are the “Power” and “Motion Picture / Audio Visual” industries.

Financial and real-estate sectors are excluded because financial ratios are generally difficult to compare for

financial and non-financial companies and regulations of the financial sector tend to be country-specific.
21In that case, the holding company is the one raising external finance to potentially finance investment.

However, we simply drop these deals because the name of the holding company is not always indicated.

22A threshold at 5 bookrunners is an ad hoc choice but changing it does not alter qualitatively the results.
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where Proceeds is the deal proceeds and GDP is the GDP of the country at the year of the

deal (for aggregation over time, the deals are normalized by the country’s GDP).

III.2. Estimation method. The econometric problem consists of estimating the parameter

that characterizes the upper tail of the distribution of firm sizes and of relating it to the

share of market finance.

Explanatory variable: distribution of firm sizes. The parametrization of the firm size distri-

bution introduced in section II.3 is estimated using Amadeus data. Following Champonnois

(2007b), we fit a distribution that extends the parametrization of g in equation (2.3) with

a lower branch accounting for the fact that the densities for small firms and large firms are

different.23 Specifically, we fit Asymmetric Exponential Power (AEP) distributions for the

log of firm size. AEP distributions are defined for u ∈ R by:

q(u|σ+, σ−, t, n) =


1

2(σ++σ−)n1/nΓ(1+1/n)
e−

1
n [ |u−t|

σ+ ]
n

if u > t,

1
2(σ++σ−)n1/nΓ(1+1/n)

e−
1
n [ |u−t|

σ− ]
n

if u ≤ t.
(3.1)

where t is the location parameter, σ+ and σ− are the scale parameters for the upper and lower

tail, and n is the shape parameter.24 When n = 1, the log size log x follows an asymmetric

Laplace distribution. In this case, the size x follows a power law for in the upper tail. When

n = 2, the log size log x follows an asymmetric log normal. The parameters (σ+, σ−, t) are

estimated by maximum likelihood estimation for each industry-country pair for n = 1 and

n = 2. In particular, this provides a scale parameter σij of the upper tail for country j,

industry i.

23Extending the parametrization of equation (2.3) allows to use untrimmed data. Trimming the data is

problematic when considering a large cross-section of industries and countries.
24Γ is the Gamma function. Particular values are: Γ(2) = 1 and Γ(3/2) =

√
π/2. The Gamma function

is defined as: Γ(x) =
∫ +∞
0

ux−1e−udu.
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Main regression. The predictions of the model are embedded in the estimation of the struc-

tural equation (2.4):

log Sij = [controls] + θjσij + εij

The explanatory variable is the estimated scale parameter σij of the distribution of firm sizes

for industry i, country j. The controls include country dummies. The country specific slope

captures how the market finance is allocated across industries with different distributions of

firm sizes.

This empirical procedure involves a two-stage procedure and the asymptotic distribution

of the second stage parameters depends in general on adjustments due to the first stage. The

following lemma shows however that when the number of observations used in the first-stage

estimation (the number of firms per industry) is much larger than the number of observations

in the second stage (the number of industries) the adjustment is asymptotically zero.

Lemma 8. For a number I of industries and a number Ni of firms in industry i, the ad-

justment due to the first stage is approximately of order 1
I

∑
i

√
I

Ni
.

Proof. See Appendix A.11 �

Table II shows that the adjustment is about 10% of the first stage variance which is of

order 0.001. The adjustment is therefore very small and in what follows we neglect it.

III.3. Results.

Estimating the firm size distribution. Table III presents an ordering of the countries in terms

of their distribution of firm sizes. The UK has the highest proportion of large firms, ahead

of France and Germany while Spain and Italy have the highest proportion of small firms.

Figure 1 shows the fit for a particular industry. The (asymmetric) Lognormal fits the general

shape of the distribution weil but the upper tail poorly. The (asymmetric) Loglaplace fits

the upper tail distribution of firm sizes well (Axtell, 2001; Gabaix, 2005). Overall, the value
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of the log-likelihood provides a comparison of the fit of the two parameterizations and in the

case of Figure 1, the Loglaplace has a better fit.

Relation between financing and firm size. The results are shown in Tables IV and V. Table

IV presents the OLS estimates and their t-statistics for the size proxy Total assets and

Table V for Operating revenues. Not surprisingly a firm’s size is an important determinant

of financing. Across all parameterizations and all size proxies, we find a strong relation

between the share of market finance in total external finance and the proportion of large

firms. A one standard deviation increase in the scale parameter σ leads to a 20% increase

in the share of market finance for regressions (1), (3), (5) and (7). This estimated slope θ̂0

is positively significant at the 1 % level and this is consistent with the existing empirical

literature conducted at the firm level which finds a correlation between the probability of

raising market finance and the firm size (Easterwood and Kapapakkam, 1991; Krishnaswami,

Spindt, and Subramaniam, 1999; Esho, Lam, and Sharpe, 2001; Denis and Mihov, 2003;

Kwan and Carleton, 2004).

What characterizes market finance instruments is that they are standardized (or “com-

moditized”) into generic simple contracts: a large component of the cost of market finance

is generally made of fixed costs and does not vary much with the characteristics of the firm

or the contract. In contrast to market instruments, intermediated finance instruments are

very flexible and the intermediary, whether a bank as in Sharpe (1990); Rajan (1992) or a

venture capitalist as in Admati and Pfleiderer (1994) has some bargaining power not only in

shaping the terms of the contract to facilitate the transaction but also to capture a share δ

of the profits.

Comparing financial systems. Tables IV and V also provide a ranking in the relative costs

of market finance across countries by showing the estimates for the country-specific slope θ̂c.

This ranking is consistent across parameterizations and size proxies. Table IV shows that the
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UK is good at allocating market finance to all the industries and not just the industries with

large firms. Table V shows that a similar result holds for Germany. In contrast, the French,

Italian and Spanish economies seem to mainly allocate intermediated finance to industries

with small firms and this suggests that these financial systems are characterized by a higher

relative cost of market finance.

Tables VI and VII show a similar picture after adding industry fixed effects. Yet because

of the small cross-section of countries, some of the estimated coefficient are not significantly

different from zero. Further research on including data from more countries is necessary to

allow more precise estimates of the coefficients.

A low estimated cost of market finance relative to intermediated finance for the UK is

consistent with the existing literature that categorizes it as a “market-based” financial system

(Allen and Gale, 2001). London is a major international center for banking and financial

markets.

However, since Germany has been considered an archetype of a “bank-based” financial

system, the estimated low relative cost of market finance can be surprising. Yet, Vitols

(2005) describes the deep transformation of the German financial system over the last 10

years. He argues that large privately owned banks “are attempting to weaken their links with

companies and shift their focus toward fee-based activities such as investment banking and

asset management. Partly in response to the demands of these banks, German policymakers

have initiated regulatory reforms in an effort to strengthen the role of equity markets.” The

main innovations have been the introduction of new regulation and the creation of the Neuer

Markt which led to a sharp increase in IPO activity. This is consistent with a decrease in

the cost of market finance in Germany over the period we study (1990-2005).

France, Italy and Spain are typically classified as “bank-based” financial systems and this

is consistent with our findings. Pagano, Panetta, and Zingales (1998) reports that firms

raising equity finance from an IPO are much larger in Italy than in the US, which suggests
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that raising market finance in Italy is relatively expensive. Saá-Requejo (1996) reports in

1996 that banks are at the core of the Spanish economy and that securities markets are

underdeveloped.

Financial structure and the characteristics of the population of firms. When the cost of mar-

ket finance and the distribution of firms sizes are estimated separately, we find a correlation

between the two. Figure 2 shows a plot with the size ordering and the average ranking for

the estimated relative costs of market finance across countries. Although with only a few

data points, this plot suggests that there is a positive relation between the relative cost of

market finance and the proportion of large firms. The UK has a high share of market finance

not only because it has a low cost of market finance but also because it has larger firms.

Similarly, Italy has a low share of market finance because it has smaller firms and a higher

relative cost of market finance.

IV. Robustness of the identification method

This section demonstrates that our main identification is robust to alternative specifica-

tions of the structural relation between financing patterns and the firm size distribution.

Instead of characterizing financing patterns using the share of market finance in total ex-

ternal finance, we consider the ratio of market finance to intermediated finance. Section

IV.1 provides some motivation for using the ratio of market finance and derive the condition

under which the financing costs can be identified. Section IV.2 shows that the empirical

results using the ratio of market finance are in line with those of Section III.3.

IV.1. Identification with the ratio of market finance. We consider the ratio of market

finance to intermediated finance R for industry i country c:

Ric =

∫∞
ϕ∗ k(ϕ)fic(ϕ)dϕ∫ ϕ∗

ϕ̄
k(ϕ)fic(ϕ)dϕ

.
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Similarly to what has been done for the share of market finance, we are interested in studying

properties of the equilibrium concerning the ratio of market finance Ric.

The motivation for using the ratio of market finance to intermediated finance (instead of

the share of market finance) is that any country-bias in the collection of data will be absorbed

by the country fixed effects. Indeed, if you suppose for instance that only a proportion ζc

of intermediated finance is collected in country c, then the difference between the true (log)

ratio of market finance and the observed (log) ratio of market finance is exactly log ζc. For

the regression

log Ric = [controls] + ϑcσic + εic, (4.1)

the estimate of the country-specific slope ϑj is not biased. Of course, in order to interpret

ϑj the same way as we did for θi (Sections II.2 and II.3), the model has to yield a monotone

relation between the distribution of firm sizes (as ordered by Definition 1) and the derivative

of the (log) ratio of market finance to intermediated finance with respect to the financing

costs 〈ηM
c , ηB

c , δM
c , δB

c 〉. Unfortunately, a decrease in financing costs (for instance in the fixed

cost of market finance ηM
c ) has two effects. Not only does it increase the number of firms

raising market finance, but it also decreases the number of firm raising intermediated finance.

Both effects contribute to decreasing the ratio of market finance but the first effect is bigger

when there are large firms and the second is bigger when there are small firms.

We show however the parametrization of Section II.3 have some properties implying that

the identification of financing costs from using the ratio of market finance (instead of the

share of market finance) is still valid. We start with the exponential parametrization of the

firm size distribution:

gic(k) = g̃
e
− 1

n

[
1

σic
log

(
k

kB

)]n

k
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for the industry i , country c. Since we parameterize the firm size distribution, we also

assume for simplicity that it does not depend on the financing costs. This is the case when

there are no frictions (ξ = 0).

Proposition 4. An industry with larger firms raises more market finance:

σic > σjc ⇒ Ric > Rjc.

A country with a lower cost of market finance (relative to intermediated finance) raises more

market finance:

∂ log Ric

∂δB
c

> 0 and
∂ log Ric

∂ηM
c

< 0.

The ratio of market finance to intermediated finance increases more with the relative effi-

ciency of markets in industries with small firms:

σic > σjc ⇒


∂ log Ric

∂δB
c

<
∂ log Rjc

∂δB
c

,

∂ log Ric

∂ηM
c

>
∂ log Rjc

∂ηM
c

.

Proof. See Appendix A.12. �

IV.2. Regression results with the ratio of market finance. Tables VIII and IX show

the results. As for the share of market finance, we find that the estimated country-specific

slope coefficient is much flatter for the UK and Germany than for France, Germany and

Spain. Italy has a much larger slope coefficient. These results confirm that the UK and

Germany have a low relative cost of market finance and Italy, a high relative cost of market

finance, with Spain and France lie somewhere in between.

V. Conclusion

If financial markets and financial intermediaries are specialized in providing external fi-

nance to different types of firms (respectively large and small firms), then financial systems

should be matched to the characteristics of the population of firms. In this paper we find
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non-causal evidence that indeed a financial system with a low cost of market finance (rel-

ative to intermediated finance), such as in the UK, is matched to an economy with a high

proportion of large firms, while a financial system with a high relative cost of market finance,

such as in Italy, is matched to an economy with smaller firms.

To compare financial systems and identify financing costs, we develop a structural model

of financing and investment with an endogenous aggregate supply of capital from a rep-

resentative investor and an endogenous aggregate demand for capital from a population

of entrepreneurs running heterogeneous projects. The general equilibrium links the share of

market finance in total external finance and the distribution of firm sizes through a structural

relation that depends on the technology and on the financial system.

This paper suggests two possible avenues for further research. First the generality and

robustness of the identification strategy for estimating the financing costs came from a model

with generic correlation across projects and generic utility and production functions. How-

ever the ability of the model to produce interesting counterfactual exercises has been limited

precisely because we only estimated parts of it. Estimating the full model would allow us to

provide more precise statements on the optimal financial structure given our stylized welfare

measure. Second, the implicit assumption of this paper was that countries are in financial

autarky. This is a stark assumption especially for countries in the European Union. Open-

ing international financial trade in such a framework generates diversification gains for the

investors and higher investment and profit for some of the entrepreneurs (those with the

most productive projects). Further research is necessary to derive precise predictions for the

structure of international financial flows and the gains from financial integration.

Appendix A: Proofs.

A.1. Proof of Lemma 1. The saving function derived from the Euler equation (2.1) is:

kII(rl|ϕ, x) = βE

[
1s(ϕ)

rlu
′[rl + R−

s (ϕ)]
u′(x)

]
.
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It is enough to show that for any constant a0 > 0, the function A(rl) = rlu
′(a0 + rl) is increasing in 0+ and

concave.

A′(rl) = rlu
′′(a0 + rl) + u′(a0 + rl)

= u′(a0 + rl)

1 +
−a0u

′′(a0 + rl)
u′(a0 + rl)︸ ︷︷ ︸

ARA

− −(a + rl)u′′(a + rl)
u′′(a + rl)︸ ︷︷ ︸

RRA


The term ARA is the absolute relative risk aversion and by Assumption 2, it is decreasing while the term

RRA is the relative risk-aversion and is increasing. Moreover the marginal utility u′(a0 + rl) is decreasing

so that A′(rl) is decreasing. Since A′(0) = u′(a0) > 0, A′ is strictly positive and increasing in 0+.

A.2. Proof of Lemma 2. From Lemma 1, the saving function kII(rl|ϕ, x) is concave increasing in rl. Since

the marginal utility u′(x) is decreasing in x, the saving function is increasing in x. Using the notation Ms

as the number of projects generating positive revenues in state s, the saving function can be rewritten as

kII(rl|ϕ, x) = β
∑

µs(ϕ)1s(ϕ)
rlu

′[rl + R−
s (ϕ)]

u′(x)

= βµs(ϕ)1s(ϕ|Ms = 1)
rlu

′(rl)
u′(x)

+ β
∑

µs1s(ϕ|Ms > 1)
rlu

′[rl + R−
s (ϕ)]

u′(x)
.

where 1s(ϕ|Ms = 1) is an indicator function which takes value 1 if only the project ϕ generates positive

revenues in state s and 1s(ϕ|Ms > 1) is an indicator function which takes value 1 if the project ϕ as well

as at least one other project generates positive revenues in state s. In Section I.1, the index ϕ is defined

such that µs(ϕ)1s(ϕ|Ms = 1) is increasing in ϕ, and µs1s(ϕ|Ms > 1) is constant in ϕ, which implies that

kII(rl|ϕ, x) is increasing in ϕ.

The inverse function rII
l (k|ϕ, x) is convex increasing in k. Moreover we have:

∂rII

∂ϕ
= −

∂kII

∂ϕ

∂kII

∂rl

< 0;
∂rII

∂x
= −

∂kII

∂x
∂kII

∂rl

< 0.

so that rII
l (k|ϕ, x) is decreasing in ϕ, x.

A.3. Proof of Lemma 3. The financing costs are linear and without loss of generality, they are ignored in

this proof of Lemma 3. We study kI(ϕ, x) = argmaxkr(k)− rII
l (k|ϕ, x, r0).

(i) Saving function kI(ϕ, x). First since k 7→ r(k) is concave (Assumption 1) and k 7→ rII(k|ϕ, x)

is convex (Lemma 2), the function k 7→ r(k) − rII
l (k|ϕ, x) is concave and its derivative k 7→

r′(k)− ∂rII
l (k|ϕ,x)

∂k is decreasing in k. Second, ϕ, x and rl are complements for the investor: ∂2kII

∂rl∂x > 0
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and ∂2kII

∂rl∂ϕ > 0 which implies ∂2rII
l

∂k∂x = −
[

∂rII

∂k
∂kII

∂rl

]
∂2kII

∂rl∂x < 0 and ∂2rII
l

∂k∂ϕ < 0. Then r′(k)− ∂rII
l (k|ϕ,x)

∂k is

increasing in k and decreasing in ϕ, x. So kI(ϕ, x) solution of r′(k)− ∂rII
l (k|ϕ,x)

∂k = 0 is increasing

in ϕ, x.

(ii) By the envelope theorem, πI(ϕ, x) is increasing in ϕ, x.

(iii) Repayment function rI(ϕ, x). As a preliminary result we show that the function ∂ log kII

∂rl
is increas-

ing in ϕ and constant in x. Since ∂ log kII

∂rl
= E[1s(ϕ)rlu

′′(rl+R−
s )+1s(ϕ)u′(rl+R−

s )]

E[1s(ϕ)rlu′(rl+R−
s )]

, it does not depend

on x. Moreover, we have

∂2 log kII

∂rl∂ϕ
=

rlu
′′(r0 + rl)E[1s(ϕ)rlu

′(rl + R−
s )]− rlu

′(r0 + rl)E[1s(ϕ)rlu
′′(rl + R−

s )]
E[1s(ϕ)rlu′(rl + R−

s )]2
,

so that condition ∂2 log kII

∂rl∂ϕ > 0 is equivalent to

u′′(r0 + rl)
u′(r0 + rl)

>
E[1s(ϕ)u′′(rl + R−

s )]
E[1s(ϕ)u′′(rl + R−

s )]
=
∑

s µs1s(ϕ)u′′(rl + R−
s )∑

s µs1s(ϕ)u′′(rl + R−
s )

(A.1)

Since the utility u exhibits DARA (Assumption 2) and by definition R−
s > r0,

u′′(r0+rl)
u′(r0+rl)

>

u′′(rl+R−
s )

u′(rl+R−
s ) and the condition of Equation (A.1) holds.

Given this preliminary result, we now study the repayment function rI(ϕ, x) which solves

∂kII(rl|ϕ, x)
∂rl

r′
[
kII(rl|ϕ, x)

]
= 1. (A.2)

First, the left-hand side of Equation (A.2) is decreasing in rl (from the assumptions in Lemma 3).

Second since ∂ log kII(rl|ϕ)
∂rl

is increasing in ϕ and x and since production has decreasing returns r(k)

has decreasing returns (−kIIr′′(kII)
r′(kII)

< 1), we have:

∂
∂ϕ

[
log
(

∂kII(rl|ϕ)
∂rl

)]
> ∂ log kII(rl|ϕ)

∂ϕ > ∂ log kII(rl|ϕ)
∂ϕ

[
−kIIr′′(kII)

r′(kII)

]
⇔ ∂

∂ϕ

[
∂kII(rl|ϕ)

∂rl
r′
(
kII(rl|ϕ)

)]
> 0.

Similarly ∂2 log kII

∂x∂rl
= 0 implies ∂

∂x

[
log
(

∂kII(rl|ϕ)
∂rl

)]
> 0.

The left-hand side of Equation (A.2) decreasing in rl and increasing ϕ, x implies that the repayment

function rI
l (ϕ, x) is increasing in ϕ, x.

A.4. Proof of Lemma 4. In the first two cases, the cost of market finance dominates (or is dominated)

by the cost of intermediated finance. The last two cases are similar. Assume δB
c > δM

c and ηB
c < ηM

c and

denote πM (ϕ, x) (resp. πB(ϕ, x)), the profit of a firm raising raising market finance (resp. intermediated

finance). Then we have ∂πM

∂ϕ > ∂πB

∂ϕ and πM (0, x) < πB(0, x).
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A.5. Proof of Lemma 5. In equilibrium, the supply of riskfree securities is such that r0 = kII
0 (r0|x) =

βE
[

r0u′(Rs)
u′(x)

]
so that r0/k0 = ρ0 = 1 and

βE

[
u′(Rs)
u′(x)

]
= βE

u′
(
k0 +

∑M
m=1 rl(ϕm)

)
u′(x)

 = 1

This defines implicitly an increasing function kI
0(x). This is sufficient to show that Kc(x) is increasing in

x. Since the aggregate resource constraint imposes Kc(x) + x = Yc, there exists a unique equilibrium first

period consumption x which pins down the other equilibrium quantities.

A.6. Proof of Lemma 6. We have gic(u) =
[
k−1(u)

]′
fic

[
k−1(u)

]
, so that gic(u)

gjc(u) = fic[k
−1(u)]

fjc[k−1(u)] . The results

follows from k(ϕ) increasing (firms with higher productivity ϕ raise in equilibrium more external finance).

A.7. Proof of Proposition 1. First, assume δB
c > δM

c and ηB
c < ηM

c . From Lemma 4, we know that

there exists ϕ∗ such that firms with ϕ > ϕ∗ raise market finance and firms with ϕ < ϕ∗ raise intermediated

finance. Assume gic � gjc which, from Lemma 6, is equivalent to fic � fjc.

From the definition we have for u > v, fic(u)fjc(v) ≥ fic(v)fjc(u). This implies that:∫ ϕ∗

ϕ̄

k(v)fjc(v)dv

∫ ∞

ϕ∗
k(u)fic(u)du >

∫ ϕ∗

ϕ̄

k(v)fic(v)dv

∫ ∞

ϕ∗
k(u)fjc(u)du

After rearranging the terms, we find Sic > Sjc.

Second if δB
c < δM

c and ηB
c > ηM

c , then gic � gjc ⇒ Ŝic < Ŝjc.

Third, if δB
c < δM

c and ηB
c < ηM

c or if δB
c > δM

c and ηB
c > ηM

c , then for all industries, Sic = 0 or Sic = 1.

A.8. Proof of Lemma 7. With the notation of Lemma 4, the profit slope ∂πM

∂ϕ is decreasing in δM
c and

the profit intersect is decreasing in ηM
c , so that the threshold ϕ∗ at which firms switch from intermediated

to market finance increases in ηM
c and δM

c , ie. the share of market finance Ŝic decreases in all industries.

A.9. Proof of Proposition 2. We drop the country subscript and we look separately at the cases with

and without financial frictions.

Case ξ = 0. Since there is no friction and for any ω ∈ {δ, η−1}, ∂ϕ∗

∂ω ≤ 0, we have:

∂ log Si

∂ω
=

k(ϕ∗)f(ϕ∗)∫ +∞
ϕ∗

kf

(
−∂ϕ∗

∂ω

)
≥ 0

From the definition, we have for u > v, fi(u)fj(v) ≥ fi(v)fj(u). This implies that

k(ϕ∗)fi(ϕ∗)
∫ +∞

ϕ∗
kfj ≤ k(ϕ∗)fj(ϕ∗)

∫ ∞

ϕ∗
kfi.
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Case ξ > 0. The aggregate productive investment is: K̄(x) =
∫ +∞

ϕ̄
kI(ϕ, x)f(ϕ)dϕ. The aggregate invest-

ment is K(x) = k0(x)+ K̄(x). Because of frictions (ξ > 0), the investment function kI(ϕ, x) is discontinuous

at ϕ∗. It is only because of the frictions that in turn K̄(x) depends on ϕ∗:

∂K̄(x)
∂ϕ∗ = f(ϕ∗)[kI(ϕ∗

+, x)− kI(ϕ∗
−, x)] > 0

Moreover, ϕ∗ depends on the relative costs of finance η, δ. So with frictions, K(x) depends on ω ∈ {δ, η−1}.

Differentiating the equilibrium budget constraint x + K(x) = x + k0(x) + K̄(x) = Y , we have:

dx

[
1 +

∂k0

∂x
+

∂K̄

∂x

]
+ dω

∂K̄

∂ω
= 0

Denote K∗(x) =
∫ +∞

ϕ∗
kI(ϕ, x)f(ϕ)dϕ. Since S = K∗/K̄, we have:

∂ log S

∂ω
=

[
1

K∗
∂K∗

∂ω
− 1

K̄

∂K̄

∂ω

]
+

dx

dω

[
1

K∗
∂K∗

∂x
− 1

K̄

∂K̄

∂x

]

=
[

1
K∗

∂K∗

∂ω
− 1

K̄

∂K̄

∂ω

]
−

∂K̄
∂ω

1 + ∂k0(x)
∂x + ∂K̄

∂x

[
1

K∗
∂K∗

∂x
− 1

K̄

∂K̄

∂x

]
We have:

1
K∗

∂K∗

∂ω
− 1

K̄

∂K̄

∂ω
=

(
−∂ϕ∗

∂ω f(ϕ∗)
) (

kI(ϕ∗
+, x)K − [kI(ϕ∗

+, x)− kI(ϕ∗
−, x)]K∗)

K∗K̄

=

(
−∂ϕ∗

∂ω f(ϕ∗)
)(

kI(ϕ∗
+, x)

∫ ϕ∗

ϕ̄
kI(·,x)

K̄
f + kI(ϕ∗

−, x)
∫∞

ϕ∗
kI(·,x)

K̄
f
)

K∗ > 0, (A.3)

so that

∂ log S

∂ω
>

[
1

K∗
∂K∗

∂ω
− 1

K̄

∂K̄

∂ω

]
−

∂K̄
∂ω

1 + ∂K̄
∂x

[
1

K∗
∂K∗

∂x
− 1

K̄

∂K̄

∂x

]

=
1

K∗
∂K∗

∂ω
−

∂K̄
∂ω

1 + ∂K̄
∂x

[
1

K∗
∂K∗

∂x
+

1
K̄

]

=
1

1 + ∂K̄
∂x

(
1

K∗
∂K∗

∂ω

[
1 +

∂K̄

∂x

]
− ∂K̄

∂ω

[
1

K∗
∂K∗

∂x
+

1
K̄

])

=
1

1 + ∂K̄
∂x

(
1

K∗
∂K∗

∂ω
− 1

K̄

∂K̄

∂ω
+

1
K∗

[
∂K∗

∂ω

∂K̄

∂x
− ∂K̄

∂ω

∂K∗

∂x

])
We have

1
K∗

[
∂K∗

∂ω

∂K̄

∂x
− ∂K̄

∂ω

∂K∗

∂x

]
=
−∂ϕ∗

∂ω f(ϕ∗)
(
kI(ϕ∗

+, x)
∫ ϕ∗

ϕ̄
∂kI(·,x)

∂x f + kI(ϕ∗
−, x)

∫∞
ϕ∗

∂kI(·,x)
∂x f

)
K∗ (A.4)

and

1 +
∂K̄

∂x
=
∫ ∞

ϕ̄

[
kI(·, x)

K̄
+

∂kI(·, x)
∂x

]
f, (A.5)
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Using Equations (A.3), (A.4) and (A.5), we find

∂ log S

∂ω
>

[
−

∂ϕ∗

∂ω kI(ϕ∗
+, x)f(ϕ∗)
K∗

]
∆GE (A.6)

where

∆GE =


∫ ϕ∗

ϕ̄

[
kI(·,x)

K̄
+ ∂kI(·,x)

∂x

]
f + kI(ϕ∗−,x)

kI(ϕ∗+,x)

∫∞
ϕ∗

[
kI(·,x)

K̄
+ ∂kI(·,x)

∂x

]
f∫∞

ϕ̄

[
kI(·,x)

K̄
+ ∂kI(·,x)

∂x

]
f


The first term

[
−

∂ϕ∗
∂ω kI(ϕ∗+,x)f(ϕ∗)

K∗

]
is the derivative without the general equilibrium effect. The term ∆GE

is the adjustment due to the general equilibrium effect that goes through the discontinuity of kI(·, x) in ϕ∗.

If there is no frictions (ξ = 0), kI(ϕ∗
−, x) = kI(ϕ∗

+, x) and ∆GE is equal to 1. Otherwise, ∆GE < 1. The

equation (A.6) shows that ∂ log S
∂ω > 0.

We assume fi � fj and denote ∆i
GE and ∆j

GE the expressions associated to fi and fj . After introducing

h =
[

kI(·,x)
K̄

+ ∂kI(·,x)
∂x

]
, the sign of ∆i

GE −∆j
GE depends on:

INT =

(∫ ϕ∗

ϕ̄

hfi +
kI(ϕ∗

−, x)
kI(ϕ∗

+, x)

∫ ∞

ϕ∗
hfi

)(∫ ∞

ϕ̄

hfj

)
− ...

...−

(∫ ϕ∗

ϕ̄

hfj +
kI(ϕ∗

−, x)
kI(ϕ∗

+, x)

∫ ∞

ϕ∗
hfj

)(∫ ∞

ϕ̄

hfi

)

=
(

1−
kI(ϕ∗

−, x)
kI(ϕ∗

+, x)

)(∫ ∞

ϕ∗
hfj

∫ ϕ∗

ϕ̄

hfi −
∫ ∞

ϕ∗
hfi

∫ ϕ∗

ϕ̄

hfj

)

=
(

1−
kI(ϕ∗

−, x)
kI(ϕ∗

+, x)

)∫ ϕ∗

u=ϕ̄

∫ ∞

v=ϕ∗
h(u)h(v) [fi(u)fj(v)− fj(v)fi(u)]︸ ︷︷ ︸

<0

dudv


where ∀u ≤ ϕ∗ ≤ v, fi � fj implies that fi(u)fj(v)− fj(v)fi(u) < 0. Therefore

∆i
GE < ∆j

GE

and the general equilibrium effect amplifies the direct effect.

A.10. Proof of Proposition 3. We analyze the two cases.

(i) Incentives to modify the financial structure given the distribution of productivity.

First, if there is not financial frictions, then the welfare of the investors U is independent of financing

fees. It sufficient to look at the welfare of entrepreneur V . Denote r̂(ϕ) = re(ϕ) − re
l (ϕ) > 0 the

equilibrium pre-financing fees profit. Then

V = (1− δ)
∫ ϕM

ϕB

p(ϕ)r̂(ϕ)f(ϕ)dϕ +
∫ +∞

ϕM

p(ϕ)[r̂(ϕ)− η]f(ϕ)dϕ
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Then

∂V
∂δ
∂V
∂η

=

∫ ϕM

ϕB
p(ϕ)r̂(ϕ)f(ϕ)dϕ∫∞

ϕM
p(ϕ)f(ϕ)dϕ

For two countries c and d with productivity distributions fc and fd we are interested in the signs

of:

INT =
∫ ϕM

ϕB

p(ϕ)r̂(ϕ)fc(ϕ)dϕ

∫ ∞

ϕM

p(ϕ)fd(ϕ)dϕ− ...

...−
∫ ϕM

ϕB

p(ϕ)r̂(ϕ)fd(ϕ)dϕ

∫ ∞

ϕM

p(ϕ)fc(ϕ)dϕ

=
∫ ϕM

u=ϕB

∫ ∞

v=ϕM

r̂(u)p(u)p(v)[fc(u)fd(v)− fd(u)fc(v)]dudv

If fc � fd, then for u < v, fc(u)fd(v)− fd(u)fc(v) < 0, and since r̂(ϕ) > 0, this yields the result.

(ii) Incentives to modify the the distribution of productivity given the financial structure.

Assume that the two countries c1 and c2 have the same distribution of productivity f but have

two different financial structures characterized by the financing costs 〈δc1 , ηc1〉 and 〈δc2 , ηc2〉. We

assume that the country 2 has a lower cost of market finance but that the countries have the same

welfare in the sense that:

W (δc1 , ηc1 |f) = W (δc2 , ηc2 |f)

where we made it explicit the welfare W depends on the financing costs and the distribution of

productivity f . To make this assumption clear, we assume:

δc2 = δc1 − ν
∂W (δc1 , ηc1 |f)

∂η
ηc2 = ηc1 + ν

∂W (δc1 , ηc1 |f)
∂δ

where ν > 0 is small.25 We consider the incentives of countries c1 and j2 to increase the proportion

of high productivity firms from distribution f to distribution h � f . The welfare of country j2

under distribution h:

W (δc2 , ηc2 |h) = W (δc1 , ηc1 |h) + ...

... + ν
∂W (δc1 , ηc1 |f)

∂δ

∂W (δc1 , ηc1 |h)
∂δ

 ∂W (δc1 ,ηc1 |h)

∂η

∂W (δc1 ,ηc1 |h)

∂δ

−
∂W (δc1 ,ηc1 |f)

∂η

∂W (δc1 ,ηc1 |f)

∂δ


25Given that ν is small, a first-order expansion yields: W (δc2 , ηc2 |f) = W (δc1 , ηc1 , f) −

ν
∂W (δc1 ,ηc1 |f)

∂η

∂W (δc1 ,ηc1 |f)

∂δ + ν
∂W (δc1 ,ηc1 |f)

∂δ

∂W (δc1 ,ηc1 |f)

∂η = W (δc1 , ηc1 , f) but since ν is positive and

∂W (δc1 ,ηc1 |f)

∂η and ∂W (δc1 ,ηc1 |f)

∂δ are negative, country j2 has a lower relative cost of market finance.
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It is clear that W (δc2 , ηc2 |h) is higher than W (δc1 , ηc1 |h) if

∂W (δc1 ,ηc1 |h)

∂η

∂W (δc1 ,ηc1 |h)

∂δ

>

∂W (δc1 ,ηc1 |f)

∂η

∂W (δc1 ,ηc1 |f)

∂δ

which is exactly what we showed in Proposition 3 with h � f . In words, country c2 has a higher

incentive to modify the distribution of productivity from f to h � f than country c1 because it

has a lower relative cost of market finance.

A.11. Proof of Lemma 8. Data in one country {Si, xni : i ∈ [1, I], n ∈ [1, Ni]}. Denote N =
∑

Ni and

ni = Ni

N . In the first stage, we estimate σi by maximum likelihood using the AEP distribution. We then

have σ̂i →p σ0
i . In the second stage we regress the log of the share of market finance log Si on σ̂i using

for instance ordinary-least squares (OLS). Denote s the score of the second stage. We are interested in the

adjustment to the asymptotic distribution due to the first-stage. Assume I and N go to ∞, while ni stays

constant. We have:

√
I(v̂ − v0) = −A−1

0

[
1√
I

∑
i

s(v0, σ̂i)

]

= −A−1
0

[
1√
I

∑
i

s(v0, σ
0
i ) +

1
I

∑
i

√
I

Ni

∂s(v0, σ
0
i )

∂σi

√
Ni(σ̂i − σ0

i )

]

where A0 = E[H(v0, σ
0
i )] is the expectation of the Hessian of the second stage.

√
Ni(σ̂i − σ0

i ) converges

to a Normal distribution with mean 0 from the first stage. So the adjustment due to the first stage is

approximately 1
I

∑
i

√
I

Ni
.

A.12. Proof of Proposition 4. We only consider the case without financial frictions (Case ξ = 0). Since

there is no friction and for any ω ∈ {δ, η−1}, ∂kM

∂ω ≤ 0, we have:

∂ log Ri

∂ω
=

[
kMg(kM )∫ +∞

kM
kg(k)dk︸ ︷︷ ︸
(1)

+
kMg(kM )∫ kM

kB
kg(k)︸ ︷︷ ︸

(2)

](
−∂kM

∂ω

)
≥ 0 (A.7)

The essential difference is that an increase in the relative market efficiency parameter ω has two effects

formalized by the terms (1) and (2) in equation (A.7). The term (1) is the same term as in the share of

market finance and it means that an increase in ω increase the proportion of firms raising market finance.

This term is “decreasing” in the sense that industries with larger firms have a smaller increase in market

finance due to term (1). The second term (2) is a new term and is related to the fact that as ω increases,

the proportion of firms raising intermediated finance decreases. This term is “increasing” in the sense that
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industries with larger firms have a bigger decrease in intermediated finance due to term (2). Therefore, the

contributions of the terms (1) and (2) go in opposite directions as functions of the distribution g.

To study this problem, we introduce:

H(a, b, g) =
ag(a)∫ b

a
kg(k)dk

We have:

∂ log Ri

∂ω
= [H(kM ,+∞, gi)−H(kM , kB , gi)]

(
−∂kM

∂ω

)
It is therefore sufficient to study how the function ∂H(a,b,g)

∂b depends on f . For log R
∂ω decreasing in g, it is

sufficient to have:

∂H(a, b, g)
∂b

= − abg(a)g(b)[∫ b

a
kg(k)dk

]2 decreasing in g

which in turn is equivalent to:

1
2

[
gσ(a)
g(a)

+
gσ(b)
g(b)

]
−
∫ b

a
kgσ(k)dk∫ b

a
kg(k)dk

≥ 0 (A.8)

where gσ = ∂g
∂σ . We introduce K(x) =

∫ x
kg(k)dk and l(x) = gσ [K−1(k)]

f [K−1(k)] and and rewrite equation (A.8):

1
2
[l[K(a)] + l[K(b)]−

∫K(b)

K(a)
l(x)dx

K(b)−K(a)
≥ 0 (A.9)

It is clear that inequality (A.9) holds for any a and b if and only if l is convex. We now show that the

exponential power parametrization of g implies that l is convex. The convexity of l is determined by the

sign of:

(K−1)
′′
(

gσ

f

)′

+
[
(K−1)

′
]2(gσ

f

)′′

=
(

gσ

g

)′


( gσ

g )
′′

( gσ
g )

′ − K
′′

K′

[K ′ ]2


So l is convex if and only if the function

(
( gσ

g )
′

K′

)
=
(

( gσ
g )

′

kf

)
is increasing. Moreover for the exponential

power parametrization we have:

log


(

gσ

g

)′
kf

 = [constant] +
1

nσ

(
log

k

kB

)n

+ n log
k

kB

which is indeed an increasing function.
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Figure 1.
Fit of firm size distribution: an example. This figure describes the distribution of the size proxy ”Operating revenue”

for the industry ”Building/Construction & Engineering” in Germany as fit by a Asymmetric Loglaplace and Asymmetric

Lognormal parameterizations. Each parametrization fits the distribution with three parameters (one location parameter and

two scale parameters). The log-likelihood is -1.654 for the Loglaplace and -1.662 for the Lognormal.
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Figure 2.
The relation between financial structure and firm size distribution. This figure plots at the country level the

average rankings of the estimated relative cost of market finance against the ranking of the estimated scale parameter of the

firm size distributions.
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Table I.

Number of issuance deals and matched industries per country.. The data on the share of market finance comes from

SDC Platinum New Issues Database (years 1990-2005). The data on the distribution of firm sizes comes from Amadeus (year

2003).

Size proxy Deals Total assets Operating revenues

France 2502 39 39

Germany 1680 32

Italy 700 17 17

Spain 772 19 19

United Kingdom 7415 47

Total 13069 122 107

Table II.

Index for the econometric adjustment due to first stage estimation.. This table shows an index that relates the

number of observations of firm sizes in each industry to the number of industries in a country. The data on the share of

market finance comes from SDC Platinum New Issues Database (years 1990-2005). The data on the distribution of firm sizes

comes from Amadeus (year 2003).

Size proxy Total assets Total assets

France .180 .184

Germany .133

Italy .087 .087

Spain .056 .058

United Kingdom .170

Table III.

Scale parameters per country. This table describes the scale parameters for the Asymmetric-Laplace (AL) and

Asymmetric Normal (AN) distributions. The standard deviation is in parenthesis.

Total assets Operating revenues

Country name N σAL σAN N σAL σAN

France 679666 1.616 2.186 649021 1.494 1.964

(0.002) (0.004) (0.002) (0.004)

Germany 460710 1.491 1.854

(0.003) (0.004)

Italy 212010 1.347 1.691 209737 1.238 1.513

(0.004) (0.006) (0.003) (0.005)

Spain 540493 1.460 1.907 501914 1.334 1.725

(0.003) (0.004) (0.003) (0.004)

United Kingdom 952151 1.762 2.304

(0.003) (0.005)
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Table IV.

Share of market finance regressions: Total Assets. We relate the share of market finance Sic for industry i, country c

to the the scale parameter σic of the distribution of firm sizes (size variable: total assets). Data: SDC Platinum New Issues

Database (years 1990-2005), Amadeus (year 2003). The t-statistics are indicated (robust errors).

Dependent variable (Log) Share of market finance

Model Asymmetric Loglaplace Asymmetric Lognormal

(1) (2) (3) (4)

θ0 .518 .462

(4.42) (4.82)

θFRA .687 .538

(3.01) (3.06)

θITA .657 .521

(3.79) (3.99)

θSPA .711 .643

(4.42) (4.00)

θUK .358 .358

(1.94) (2.27)

Country dummies yes yes yes yes

Industry dummies no no no no

N 122 122 122 122

R2 .208 .205 .243 .234

Table V.

Share of market finance regressions: Operating revenues. We relate the share of market finance Sic for industry i,

country c to the the scale parameter σic of the distribution of firm sizes (size variable: total assets). Data: SDC Platinum

New Issues Database (years 1990-2005), Amadeus (year 2003). The t-statistics are indicated (robust errors).

Dependent variable (Log) Share of market finance

Model Asymmetric Loglaplace Asymmetric Lognormal

(5) (6) (7) (8)

θ0 .592 .456

(5.57) (5.38)

θFRA .682 .518

(3.62) (3.36)

θGER .329 .271

(2.13) (2.25)

θITA .741 .642

(2.04) (3.25)

θSPA .704 .548

(4.39) (4.53)

Country dummies yes yes yes yes

Industry dummies no no no no

N 107 107 107 107

R2 .174 .16 .178 .164
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Table VI.

Robustness check. Share of market finance regressions with industry controls: Total Assets. We relate the share

of market finance Sic for industry i, country c to the the scale parameter σic of the distribution of firm sizes (size variable:

total assets). Data: SDC Platinum New Issues Database (years 1990-2005), Amadeus (year 2003). The t-statistics are

indicated (robust errors).

Dependent variable (Log) Share of market finance

Model Asymmetric Loglaplace Asymmetric Lognormal

(1) (2) (3) (4)

θ0 .342 .342

(2.02) (2.31)

θFRA .367 .308

(1.84) (2.05)

θITA .58 .545

(1.67) (2.19)

θSPA .576 .562

(2.42) (2.66)

θUK .213 .253

(1.31) (1.74)

Country dummies yes yes yes yes

Industry dummies yes yes yes yes

N 122 122 122 122

R2 .441 .433 .452 .445

Table VII.

Robustness check. Share of market finance regressions with industry controls: Operating revenues. We relate

the share of market finance Sic for industry i, country c to the the scale parameter σic of the distribution of firm sizes (size

variable: total assets). Data: SDC Platinum New Issues Database (years 1990-2005), Amadeus (year 2003). The t-statistics

are indicated (robust errors).

Dependent variable (Log) Share of market finance

Model Asymmetric Loglaplace Asymmetric Lognormal

(1) (2) (3) (4)

θ0 .417 .373

(1.91) (1.74)

θFRA .182 .203

(0.85) (1.02)

θGER .409 .431

(1.81) (1.70)

θITA 1.087 .901

(1.98) (2.20)

θSPA .618 .497

(2.17) (2.20)

Country dummies yes yes yes yes

Industry dummies yes yes yes yes

N 107 107 107 107

R2 .293 .282 .292 .28
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Table VIII.

Ratio of market finance regressions: Total Assets. We relate the ratio of market finance Ric for industry i, country c

to the the scale parameter σic of the distribution of firm sizes (size variable: total assets). Data: SDC Platinum New Issues

Database (years 1990-2005), Amadeus (year 2003). The t-statistics are indicated (robust errors).

Dependent variable (Log) Ratio of market finance

Model Asymmetric Loglaplace Asymmetric Lognormal

(1) (2) (3) (4)

ϑ0 1.250 1.097

(4.47) (4.75)

ϑFRA 1.822 1.388

(2.91) (2.85)

ϑITA 2.386 1.846

(4.17) (3.99)

ϑSPA 1.298 1.166

(4.41) (3.84)

ϑUK 0.797 0.750

(1.97) (2.18)

Country dummies yes yes yes yes

Industry dummies no no no no

N 122 122 122 122

R2 0.234 0.248 0.267 0.273

Table IX.

Ratio of market finance regressions: Operating revenues. We relate the ratio of market finance Ric for industry i,

country c to the the scale parameter σic of the distribution of firm sizes (size variable: total assets). Data: SDC Platinum

New Issues Database (years 1990-2005), Amadeus (year 2003). The t-statistics are indicated (robust errors).

Dependent variable (Log) Ratio of market finance

Model Asymmetric Loglaplace Asymmetric Lognormal

(5) (6) (7) (8)

ϑ0 1.419 1.090

(4.70) (4.65)

ϑFRA 1.772 1.333

(3.12) (2.94)

ϑGER 0.601 0.479

(2.22) (2.32)

ϑITA 2.857 2.505

(2.35) (3.98)

ϑSPA 1.286 1.020

(4.53) (4.79)

Country dummies yes yes yes yes

Industry dummies no no no no

N 107 107 107 107

R2 0.229 0.238 0.233 0.251
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Table X.

Robustness check. Ratio of market finance regressions with industry controls: Total Assets. We relate the ratio

of market finance Ric for industry i, country c to the the scale parameter σic of the distribution of firm sizes (size variable:

total assets). Data: SDC Platinum New Issues Database (years 1990-2005), Amadeus (year 2003). The t-statistics are

indicated (robust errors).

Dependent variable (Log) Ratio of market finance

Model Asymmetric Loglaplace Asymmetric Lognormal

(1) (2) (3) (4)

ϑ0 0.769 0.766

(2.14) (2.54)

ϑFRA 0.970 0.741

(2.36) (2.53)

ϑITA 2.043 1.760

(2.83) (3.24)

ϑSPA 0.940 0.838

(1.88) (1.78)

ϑUK 0.410 0.448

(1.26) (1.63)

Country dummies yes yes yes yes

Industry dummies yes yes yes yes

N 122 122 122 122

R2 0.528 0.537 0.538 0.551

Table XI.

Robustness check. Ratio of market finance regressions with industry controls: Operating revenues. We relate

the ratio of market finance Ric for industry i, country c to the the scale parameter σic of the distribution of firm sizes (size

variable: total assets). Data: SDC Platinum New Issues Database (years 1990-2005), Amadeus (year 2003). The t-statistics

are indicated (robust errors).

Dependent variable (Log) Ratio of market finance

Model Asymmetric Loglaplace Asymmetric Lognormal

(1) (2) (3) (4)

ϑ0 0.980 0.976

(1.93) (2.11)

ϑFRA 0.712 0.708

(1.48) (1.64)

ϑGER 0.636 0.855

(1.23) (1.82)

ϑITA 3.358 2.973

(2.61) (3.59)

ϑSPA 1.131 0.990

(2.03) (2.30)

Country dummies yes yes yes yes

Industry dummies yes yes yes yes

N 107 107 107 107

R2 0.390 0.404 0.397 0.418
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