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UNBUNDLING FINANCIAL
IMPERFECTIONS: LENDING
FRICTIONS VS. TRADING
FRICTIONS

BURAK R. URAS
Tilburg University

Two essential imperfections determine the degree of the financial sector development in
an economy: lending frictions, which constrain the ability to extend loans to borrowers;
and, trading frictions, which constrain the trading of these loans in secondary markets. I
develop a dynamic general equilibrium model where long-term investment is the engine
of growth to study macroeconomic consequences of financial development. In the model,
long-term loans are extended to entrepreneurs in a primary market and then traded in a
secondary market among financiers. In competitive equilibria, reductions in either lending
or trading frictions enlarge the financial sector. Although financial deepening through
low-cost lending is always welfare improving, financial deepening stimulated by low-cost
trading could be detrimental to the society. I illustrate that a model qualitatively consistent
with the U.S. financial development episode of the last 30 years should exhibit
disproportionately large reductions in trading frictions relative to lending frictions.

Keywords: Long-Term Investment, Secondary Markets, Financial Frictions

1. INTRODUCTION

Since the 1980s, information technology has increased efficiency and lowered
transaction costs throughout the industrialized world. The sharp decline in trans-
action costs reduced financiers’ cost of loan monitoring as well as trading im-
perfections, which helped to foster the deepening of the financial sector size in
the United States and also in many other advanced economies. In this paper,
I develop a general equilibrium model that is consistent with the stylized fea-
tures of the development of the U.S. financial sector over the last 30 years. In
the model, I unbundle the aggregate implications of financial market imperfec-
tions and argue that the interactions between lending and trading functions of the
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financial sector and the implied volume of secondary market trade can easily
generate counterproductive aggregate consequences of financial development.1

The model has the essential features of a dynamic general equilibrium frame-
work, with occupation choice: (i) Entrepreneurs, depositors, and financiers spe-
cialize in complementary activities by taking equilibrium prices as given; and,
(ii) decisions of today affect the macroeconomic performance of tomorrow. In the
model, long-term debt is vital to finance the total-factor-productivity enhancing
entrepreneurial investment, where debt is extended to entrepreneurs in a primary
market and then exchanged in a secondary market among financiers, who have
heterogeneous consumption propensities. Two financial frictions raise the cost of
debt finance: (i) lending to an entrepreneur in the primary market requires the
effort of the financier and similarly (ii) buying a financial claim—against future
loan returns—in the secondary market from another financier also requires the
effort of the financier. The lending friction is a reduced-form imperfection that
can be microfounded with ex-ante cost of monitoring borrowers and producing
investment specific information, whereas the trading friction can be microfounded
with ex-post screening of financiers who sell claims in the secondary market. To
make the macroeconomic implications of the two financial market imperfections
comparable to each other, I assume that both lending and trading frictions are
measured in terms of financier efforts and they are proportional to the returns
earned from financing activities.

The key results from the theoretical analysis are threefold: (i) In stationary
equilibria of this model, reducing either lending or trading frictions stimulates the
size of the financial sector and thereby mobilizes savings from depositors. (ii) The
general equilibrium analysis also reveals that lowering lending frictions always
raises the long-term debt supply and the steady-state macroeconomic output. (iii)
However, alleviating trading frictions could reduce the long-term debt supply and
thereby generate an inverse relation with the size of the financial sector and the
macroeconomic performance.

The key mechanism underlying the highlighted result (iii) is associated with
a general equilibrium feedback effect. Declining trading frictions cause both the
secondary market price of capital claims and the net return to provide finance to
go up: When trading frictions are reduced, the secondary market price of capital
claims (p) goes up, because the required compensation of secondary financiers
to incur trading efforts shrinks. At the same time, the return to finance (R) in-
creases, because the efficiency of servicing and providing finance in the economy
improves with lower frictions. The changes to R and p have two opposing effects
on macroeconomic outcomes. First, rising financial returns stimulate the choice
of becoming providers of finance (depositors) and servers of finance (financiers),
and therefore the size of these sectors goes up. The sectoral growth of finance
positively influences the aggregate output produced by the entrepreneurial sector
through enlarging the available base of capital for entrepreneurial production.
Second, the contractions in selection into entrepreneurship adversely affect the
aggregate entrepreneurial sector output, because the quantity of entrepreneurs in
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the economy declines. If the initial level of trading frictions are low, the former
effect gets dominated by the latter and the aggregate output generated by en-
trepreneurs shrinks, resulting in productivity losses. The reason for this is the surge
in secondary market prices, caused by lower trading frictions, which increases the
size of the secondary market and contracts the investable funds originated by the
financier sector. Further theoretical analysis reveals that countries with a high
level of economic development are the most likely candidates to suffer from such
counterproductive development of financial markets.

The following three stylized features are highly relevant for the theoretical
analysis of this paper and characterize the financial development episode of the
U.S. economy (and also other advanced economy financial markets) over the last
30 years:

1. The financial services industry grew disproportionately compared to the rest of the
economy since the 1980s. For instance, Philippon and Reshef (2012) and Philip-
pon (2015) document that in 1990 the financial sector accounted for 5.65% of the
U.S. gross domestic product (GDP) and 6.11% of the aggregate employment com-
pensation. In 2005, these fractions became 7.69% and 7.65%, respectively. Recent
empirical evidence shows that as of February 2013, the total compensation of the
financial sector (including profits, wages, salary, and bonuses) as a fraction of GDP
hit an all-time high, around 9% of the U.S. GDP.2

2. Since the 1980s, the U.S. secondary markets that allow trade of long-term debt
instruments grew exponentially. For instance, according to the Thomson Reuters
LPC data, the secondary market volume of syndicated corporate loans in the United
States has exhibited a tremendous development, rising from an annual volume of
10 billion U.S. Dollars in 1990 (0.2% of the U.S. GDP) to 510 billion U.S. Dollars
in 2007 (3.2% of the U.S. GDP).3,4

3. Also since the 1980s, the stock of debt instruments available for the corporate sector
exhibited a relatively slow growth—when compared to the secondary market growth
as well as the GDP growth. For instance, according to the Financial Accounts of the
United States (published by the Federal Reserve Board), the outstanding syndicated
corporate loans (for which a secondary market exists as described above) rose from
500 Billion U.S. Dollars (8.4% of the U.S. GDP) in 1990 to 1,700 Billion U.S. Dollars
(10% of the U.S. GDP) in 2007.5

The dynamic general equilibrium model that I develop in this paper is consistent
with these three stylized facts. Specifically, in all stationary equilibria of the
model, the reductions in either lending or trading frictions cause the size of the
financial sector to grow and raise the compensation of financiers. The distinction
between two financing frictions is noticeable when one compares the equilibrium
implications of the model in matching the stylized empirical facts (2) and (3).
Specifically, ceteris paribus, reducing the lending frictions lowers the trading
volume in the secondary market and stimulates the supply of corporate debt.
On the contrary, reducing trading frictions increases the trading volume in the
secondary market and has the potential for stagnating the debt finance supplied to
the entrepreneurial sector and the aggregate economic performance. Therefore, a
financial development model that aims to qualitatively account for a fast growing
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secondary market and a primary debt market with relatively slower growth should
incorporate a disproportionately large reduction in trading frictions compared to
lending frictions. To support the qualitative findings from the model, I present
a numerical exercise and investigate the quantitative implications of lending and
trading frictions for the macroeconomy in Section 5.

In a highly influential and relevant study for this paper, Levine (2005) lists the
following five essential functions of financiers in a developed financial sector:

1. Production of information about possible investment opportunities.
2. Monitoring investment projects after providing finance.
3. Facilitating trading and diversification.
4. Mobilizing and pooling of savings.
5. Easing up the exchange of goods and services.

The model of financial development presented in this paper captures the first
four essential financial sector features emphasized by Levine (2005). The ease
of investment screening and monitoring (1 and 2) are captured by lending fric-
tions. The ability to trade (3) is proxied by trading frictions. Although lending
frictions could arise from the imperfections in screening of corporate borrowers,
trading frictions can be associated with the imperfections in screening sellers of
financial claims in a secondary market. Since the financial sector growth in the
model (driven by reductions either in lending or trading frictions) stimulates the
aggregate demand to save, the model also incorporates a role for the financiers in
mobilizing the savings in the economy. The key result from the analysis shows that
when frictions that prevent the execution of these financial sector functions are
unbundled, lending frictions stand out as the only candidate with unambiguously
adverse real economic consequences.

Related literature: This paper contributes to the growing literature that questions
the “social desirability of a large financial sector.” Over the last few decades,
especially in the aftermath of the 2007/2008 financial crises, more academic
research focused on understanding the limits of productivity enhancing financial
development—theoretically as well as empirically. Rajan (2005) argues that after
the 1990s technological change and deregulation that reduced financial frictions
might have made the advanced economy financial markets riskier. In a more recent
paper, Zingales (2015) discusses the evident exploitative behavior in the financial
industry to boost individual profits, which comes in expense of aggregate welfare
losses. This paper builds upon this “too much finance” debate by unbundling
lending and trading imperfections, by theoretically pointing out that both frictions
would impede the growth of the financial industry but not necessarily the growth
of the economic activity.6

The relevant theoretical literature on “counterproductive finance” dates back to
Pagano and Jappelli (1994) who develop a model to show that borrowing limits
and economic growth could display a negative correlation. Also in this line of
research, Bencivenga et al. (1995, 1996, 2000) are seminal studies, which inves-
tigate nonmonotone consequences of financial market trading in dynamic general
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equilibrium economies. Different from these papers, I embed an occupation choice
into a general equilibrium model that allows me to capture the dynamic interactions
between financial sector growth and real economic performance and show that both
lending-based and trading-based financial development would lead to deepening of
financial markets—but only the former would have unambiguous benefits for the
real economy. Similar to the occupation choice perspective of this paper, Philippon
(2010) studies optimal financial sector taxes in a model of occupation choice as
well, where agents self-select becoming workers, financiers, or entrepreneurs to
show that the optimality of subsidizing/taxing the growth of the financial sector
depends on the mode of the external growth externalities associated with the real
economic sector. Using a quantitative framework, Philippon (2015) identifies the
sources of cost of financial intermediation and its historical evolution. Different
from Philippon (2010, 2015), I investigate in this paper the financial development
implications of two distinct functions of the financial sector in a general equilib-
rium occupation choice model and explore the macroeconomic consequences of
financial development associated with these two functions. Other studies in this
literature theoretically evaluate limits of growth enhancing financial development
by microfounding financial imperfections but—different from this paper—do not
build upon dynamic general equilibrium features. For instance, Gennaioli et al.
(2012) show that with neglected tail risk, financial innovation can increase finan-
cial fragility and lower real economic performance. Also, in this line of research,
Bolton et al. (2016) investigate a model of occupation choice to show that opaque
financial markets could raise the attractiveness of becoming financiers and distort
the allocation of human capital toward an “inefficiently large financial sector.”

The early empirical literature on the finance-growth nexus—to some extent—
reached the conclusion that there is a positive correlation between financial sec-
tor deepening and long-run economic growth.7 Renewed attention to this cross-
country empirical research digs deeper into the sources of financial development
to understand whether finance is always a stimulant of the economic activity
regardless of the size of the financial industry. In this recent literature, Shen and
Lee (2006) and Ergungor (2008) uncover a set of institutional development indica-
tors that potentially induce banking sector growth, which is counterproductive for
the aggregate economic activity. Huang and Lin (2009) provide empirical evidence
for a nonlinear positive relation between finance and economic growth, where the
positive effect is more pronounced in low-income countries than in high-income
countries. Cecchetti and Kharroubi (2012) show that the size of the financial sector
has an inverted U-shaped effect on aggregate productivity growth, especially for
high-income countries. Finally, Law and Singh (2014) and Arcand et al. (2015)
uncover thresholds for financial development beyond which financial growth starts
to adversely affect the real economic activity. When one focuses on “the trading-
based financial development and growth” nexus, the evidence for growth enhanc-
ing financial development becomes even less conclusive. For instance, studies in
this literature do not find strong positive effects of stock market development on
aggregate real performance.8 Furthermore, in this line of research, there is no
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paper that provides empirical evidence for the economic growth effects of sec-
ondary debt-market development. As also suggested by Zingales (2015), the ab-
sence of such research can be interpreted as the lack of statistically significant ef-
fects of secondary markets for real economic performance. The theoretical results
from this paper confirm the empirical findings of this literature: The framework
I develop shows that deepening of the financial sector becomes detrimental for
aggregate productivity—after it reaches a threshold level—especially in high-
income countries, if financial deepening is associated with trading-based financial
development.

The rest of the paper is organized as follows. Section 2 introduces the model en-
vironment. Sections 3–6 unbundle the implications of lending and trading frictions
for macroeconomic performance and provide a numerical exercise to quantify the
aggregate implications of financial development through these channels. Section
7 concludes the paper.

2. THE MODEL

Consider an overlapping generations economy as in Diamond (1965), where
time is indexed with t and continues forever. There is a single good that can
be consumed or invested. Each period, a continuum of risk-neutral agents with
measure M enters the economy. Agents are indexed by i ∈ [0,M] and live for
two periods. I will call the periods in an agent’s life-cycle as young and old and
denote the consumption of an individual i from generation t + 1 − j at time t

with ci
j t . The lifetime utility of the agent i is

Ui
t = ci

young,t + ci
old,t .

At the beginning of the two-period life-cycle, agents select into one of the fol-
lowing occupations: Worker, Financier, or Entrepreneur. There are three markets
in the economy: the Deposit Market, the Primary Debt Market, and the Secondary
Debt Market. Financiers are the intermediaries in the model, and therefore they
interact in all three markets, whereas workers and entrepreneurs can respectively
access the deposit and the primary debt markets only. The characteristics of the
occupations and the markets are delineated as follows.

Young workers have access to a fixed (labor) endowment and a production
technology that converts labor hours into the consumption good. The labor
endowment can be traded (supplied) to other workers to produce consumption,
but since all agents have access to the same technology, all workers produce
using their own endowment only, whose total return I—exogenously—normalize
to 1 unit of consumption per-worker. Workers do not receive any income when
old. Therefore, in order to finance the old-period consumption, they have to
deposit fractions of the 1 unit endowment they obtain at the end of the youth
period with financiers at the competitive rate of deposit repayment, Rd . The
deposit repayment is determined in equilibrium.

Each financier collects a sum of deposits (d̃) from young workers, converts
them into units of finance (w̃), and provides investable funds in the primary market
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and trades in the secondary market. In this respect, for a financier, the primary
market purchase of claims is a lending-based activity, whereas the secondary
market purchase of claims is a trading-based activity. Throughout the paper, for
ease of notation, I will call the lending-based activity as the extension of debt
to entrepreneurs and the trading-based activity as trading of debt. However, the
model I present is quite broad and the mode of finance described in the model can
be generalized to incorporate various other forms of finance.

Assumption 1. w̃t (d̃t ) = min{d̃t , Bd̃
β
t }, where B > 0 and 0 < β < 1 are

structural parameters of financiers’ technology.

Assumption 1 implies that the conversion of deposits-into-finance exhibits span
of control, which is captured by decreasing returns to scale to finance produc-
tion, i.e., 0 < β < 1. Span of control at financier’s technology—whenever it is
binding—implies that a single financier cannot manage the total supply of deposits
available in the economy to generate finance. The parameter B measures the pro-
ductivity of financiers—a measure of financial sector efficiency in the economy.
The strict decreasing returns to scale property becomes binding when the amount
of deposits demanded by a financier is large enough, such that d̃ > B1/(1−β).
The span of control associated with the production of finance will imply local
monopoly returns and hence equilibrium selection into the financier sector. This
will also yield a nondegenerate distribution of financiers in equilibrium—as in
Lucas span of control models.

In return for their intermediation services, financiers keep Rf units of consump-
tion good from returns to finance as their own compensation. Similar to the deposit
rate (Rd ), the financier’s compensation Rf is also to be determined in the general
equilibrium.

Entrepreneurs operate a production technology—a long-term project—that
takes two periods to generate cash-flow and uses capital in addition to en-
trepreneur’s time as production input. Specifically, for each k̃t units of capital
raised in the primary debt market with a two-period unit cost of finance R̂t+1,
a young entrepreneur’s production technology will deliver �t+1(k̃t ) units of the
consumption good (cash) when the entrepreneur becomes old.

Assumption 2. �t+1(k̃t ) = At k̃
α
t , with 0 < α < 1.

2.1. Productivity

The productivity of the project, At , in any given period t is a function of the
aggregate output produced by entrepreneurial projects in period t − 1. I denote
the aggregate output produced by entrepreneurial projects with W , and formalize
the productivity process in the economy with the following assumption.

Assumption 3. At = Ā [1 + g (Wt−1)] with Wt−1 ≡ ∫
Me,t−1

�i,t−1di , where
Me,t−1 is the measure of the entrepreneurs in the economy, and g′(.) > 0 and
g′′(.) ≤ 0.
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This assumption states that there are intergenerational knowledge spillovers in
the form of productivity enhancing investment: Entrepreneurial output of today
determines the aggregate entrepreneurial productivity of tomorrow. Productivity-
enhancing investment of this form is a stylized feature of endogenous growth
models with overlapping generations as for example in Bencivenga et al. (1995,
1996, 2000) and Aghion et al. (2010). It is easy to see that with the en-
trepreneurial technology in Assumption 2 and the productivity process specified in
Assumption 3, a unique and stable A exists as long as g′(W) > 0 and g′′(W) ≤ 0.
An important remark to note is that the productivity endogeneity is a way to
establish linkages across different generations. There are other ways, of course,
that would serve the same purpose, such as allowing the entrepreneurial sector
output (or capital) to complement the labor hours of workers by endogenizing
the wage rate obtained by workers. However, creating inter-generational linkages
through endogenous wage determination would not alter the qualitative results
of the paper that I will present below. The reason for this is that the impact of
finance on entrepreneurial output (or capital) is the channel through which finan-
cial development affects the long-run economic performance of the economy. This
finance-entrepreneurial output channel of financial development is valid regardless
of the mode of intergenerational linkages.

2.2. Secondary Market Trading

Workers are the suppliers of investable funds and entrepreneurs are the users
of funds. Financiers are the intermediaries: They convert deposits into finance
and supply input for entrepreneurial production by performing a maturity trans-
formation function in the economy. Positive measures of entrepreneurship could
prevail in equilibria only with maturity transformation, because workers have ac-
cess to earnings for only a short-while (one-period), whereas the entrepreneurial
projects are long-term (two-period). The maturity transformation is sustained
through secondary market trading among financiers. There are primary and sec-
ondary financiers of long-term entrepreneurial investment projects. As I delineate
in the timing of events below, secondary market trading is necessary for maturity
transformation, because primary financiers—initiators of capital investment for
entrepreneurs—are old agents, whereas secondary financiers—buyers of capital
claims in the secondary market—are young agents. Specifically, (old) primary fi-
nanciers extend long-term debt to entrepreneurs at the beginning of a period t and
receive debt claims against next period’s (t + 1) cash-flows. (Young) secondary
financiers purchase these debt claims from primary financiers in the secondary
market at the end of the period t and collect the capital returns from entrepreneurs
upon the finalization of long-term projects in period t + 1. The unit price of a debt
claim, which returns R̂t+1 in period t + 1, will be denoted with pt .

I allow any convex combination of the two financing options—primary and
secondary market finance—for a particular financier. That means, financiers can
utilize deposits that they convert into units of finance to directly invest in new
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entrepreneurial projects as well as to purchase debt claims against returns from
old entrepreneurial projects.

2.3. Frictions

In investigating the macroeconomic consequences of financial development, I
focus on two frictions associated with lending- and trading-based activities. Both
frictions generate effort costs for primary or secondary financiers in debt markets.
The first friction is a lending friction that the primary financiers incur when
extending loans to the entrepreneurs. The second-friction is a trading friction that
the secondary financiers incur when purchasing financial claims from primary
financiers in the secondary market. The lending friction can be motivated with an
ex-ante cost of monitoring borrowers and producing investment specific informa-
tion, whereas the trading friction can be associated with an ex-post screening of
financiers who sell claims in the secondary market. To make the macroeconomic
implications of the two financial market imperfections comparable to each other,
I assume that both lending and trading frictions are measured in terms of financier
efforts and they are proportional to the returns earned from financing activities.
Specifically, to the end of lending frictions, extending one unit of loan to an
entrepreneur costs

vlending = φ1R1,t (1)

units of effort to a primary financier, where R1,t is the unit net return for a primary
financier. Similarly, for every unit of capital claim bought from a primary financier,
the secondary financier suffers

vtrading = φ2R2,t (2)

units of effort loss when transacting in the secondary market, where R2,t is the unit
net return for a secondary financier. I assume that effort costs vlending and vtrading

translate into 1-to-1 utility losses for financiers. The multipliers φ1 and φ2 are the
key parameters for the theoretical analysis. Since in Sections 3 and 4 I will analyze
the impact of lending and trading frictions on aggregate economic performance
separately, in the next two sections I will first assume that φ1 = φ and φ2 = 0 (in
Section 3) and then φ1 = 0 φ2 = φ (in Section 4).

2.4. Timing

In any given time-period t there are two subperiods. I name the first subperiod
as the day and the second subperiod as the night . The events that occur in each
respective subperiod are as follows:

• Day:
1. Young agents select into occupations.
2. Primary debt market opens.
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3. Old primary financiers incur the effort of lending when purchasing capital
claims from entrepreneurs.

4. Old financiers provide two-period debt to young entrepreneurs against period
t + 1 debt claims.

5. Primary debt market closes.
6. Entrepreneurs invest in long-term projects.

• Night:
1. Young workers receive the wage income.
2. Young financiers collect deposits from young workers, which they could utilize

in the same period or carry over to the next period.
3. Secondary debt market opens. Young financiers use fractions of the deposits to

purchase debt claims against period t + 1 long-term investment returns from
old financiers. In other words, old-financiers, who have extended long-term
debt to young entrepreneurs in the day subperiod, sell debt claims to young
financiers.

4. Young secondary financiers incur the effort of trading when purchasing capital
claims from primary financiers.

5. Secondary debt market closes.
6. Old entrepreneurs collect investment returns from projects started in the day

subperiod of t − 1.
7. Old workers receive deposit repayment.
8. Agents consume.

Chart 1 describes the time-line for financial market transactions in the economy.

�

Long-term entrepreneur in period τ

τ

Invest kτ Returns �τ+1(kτ )

τ + 1

�

Financiers in periods τ and τ + 1

Primary financier Secondary financier

Extend loan ⇑
�

Trade ⇓ Collect returns

Chart 1. Long-term investment and finance.

2.5. An Interpretation of the Model and the Key Question

The economic model developed in this section is closely related to Banerjee and
Newman’s (1993) occupation choice model of financial development. In both
models, when financial frictions are infinitely large, which is the case when φ1

and/or φ2 are high enough in this model, the economy ends up in autarky. In the
context of my model, the autarky is an equilibrium where every agent chooses to
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become a worker at the beginning of his life-time, earns a wage income worth
of 1 unit of the consumption good and consumes it. When financial frictions are
not so severe (the case of φ1 and φ2 being sufficiently small), the entrepreneurial
production sector is functional. Different from Banerjee and Newman (1993), in
my theoretical framework financier sector exhibits growth following a reduction
in financing frictions, which enhances channeling deposits from workers. The
key question that I am interested in addressing in Sections 3–6 is whether the
growth patterns of the financier sector necessarily coincide with macroeconomic
development.

3. FINANCIAL MARKETS WITH LENDING FRICTIONS

Let us first concentrate on the dynamics of an economy with only lending frictions,
where trading frictions are absent. This means only primary financiers—who
directly contact entrepreneurs—incur effort costs worth of φ1R1,t per each unit
of capital extended. Using the parameters introduced in the previous section, this
implies that φ1 > 0 and φ2 = 0, as presented in Chart 2.

�

Long-term entrepreneur from cohort τ

τ

kτ �τ+1(kτ )

τ + 1

�

Financiers from cohorts τ and τ + 1

Primary financier Secondary financier

φ1 = φ > 0 φ2 = 0

Chart 2. Lending frictions.

3.1. Optimizing Behavior

Workers: Risk neutrality implies that workers deposit the unit wage compensation
from the youth period as long as the competitive deposit repayment rate is large
enough (Rd,t ≥ 1). For Rd,t ≥ 1, a worker’s lifetime utility satisfies Vw,t = Rd,t .

Financiers: The lifetime utility of a financier is denoted with Vf,t that equals
Rf,t–financier’s end of life-time compensation. Risk-neutrality of financiers
implies that financiers consume their compensation at the end of the old period
as well.

Entrepreneurs: An entrepreneur takes the two period cost of capital, R̂t+1, as
given and solves:

max
k̃t

At k̃
α
t − R̂t+1k̃t .

https://doi.org/10.1017/S136510051700027X Published online by Cambridge University Press

https://doi.org/10.1017/S136510051700027X


1412 BURAK R. URAS

Entrepreneur’s optimal capital demand kt and the life-time value of being an
entrepreneur are given by

kt =
(

αAt

R̂t+1

)1/(1−α)

,

Ve,t = (1 − α)At

(
αAt

R̂t+1

)α/(1−α)

.

3.2. The General Equilibrium Analysis

DEFINITION. The dynamic competitive equilibrium of the economy is char-
acterized by streams of primary financier returns to capital—net of effort
costs—({R1,t }t=∞

t=0 ), secondary financier returns ({R2,t }t=∞
t=0 ), return on deposits

({Rd,t }t=∞
t=0 ), cost of long-term debt ({R̂t }t=∞

t=0 ), and prices of debt claims in the
secondary debt market ({pt }t=∞

t=0 ) at which

1. agents optimize their life-time utility,
2. life-time income from the three occupation choices are equalized, such that

Vw,t = Vf,t = Ve,t , (3)

3. the life-time value from being a primary debt market financier (V 1
f,t ) is equal to the

life-time value of a secondary market financier (V 2
f,t ), such that

V 1
f,t = V 2

f,t , (4)

4. deposit market, primary and secondary debt markets clear.

Since lending requires financier’s effort of φR1,t for each unit of capital ex-
tended, in equilibrium a primary financier’s unit return from entrepreneurial fi-
nance net of lending costs (efforts) is a fraction of the unit secondary market price
pt with

R1,t = pt

1 + φ
.

The life-time value indifference between primary and secondary financiers then
implies the results in the following two lemma, which help with the characteriza-
tion of the solution.

LEMMA 3.1. In a competitive equilibrium, (i) the primary and secondary
financiers’ unit returns from finance net of lending costs are equalized such that
R1,t = R2,t ≡ Rt , and (ii) the unit cost of two-period debt for an entrepreneur
satisfies R̂t+1 = RtRt+1(1 + φ).

Proof. See the appendix.

LEMMA 3.2. The model exhibits a unique stationary equilibrium character-
ized by a constant rate of return to finance (R) and an invariant distribution of
workers, financiers, and entrepreneurs across cohorts.
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Proof. See the appendix.

For the rest of the analysis, I will concentrate on the unique steady-state
equilibrium of the model while studying the effects of financial development on
asset returns, distribution of occupations, and macroeconomic performance.

Financier–worker ratio. The steady-state ratio between population measures
of financiers (Mf ) and workers (Mw) is independent of the level of financing
frictions. To observe this, we need to first note that each financier solves the
following program to maximize the total quantity of finance produced by taking
the return from providing finance, R, and the unit deposit repayment, Rd , as given:

max
d̃

Rw̃(d̃) − Rdd̃.

The first-order conditions yield

Rw̃′(d̃) = Rd. (5)

There are two special cases to consider: (i) w̃′(d̃) = 1, with R = Rd , and (ii)
w̃′(d̃) < 1, with R > Rd . In case (i), the financier does not make any private
returns from providing finance, and therefore the equilibrium is an autarky. In
case (ii), financial intermediation as well as entrepreneurial investment do prevail
in a competitive equilibrium. I will concentrate on parameterizations of the model
that support the case (ii) with d > w where d and w denote respectively the
optimum quantities of deposits collected and finance generated by each financier
in the stationary equilibrium.9

In order to derive the optimum quantity of deposits collected, d, and the optimum
quantity of finance produced, w, I use the functional form from Assumption 1 in
equation (5) to obtain

d =
(

βBR

Rd

)1/(1−β)

,

w = B

(
βBR

Rd

)β/(1−β)

.

The indifference condition between being a worker and a financier solves for
Rd and Rf as functions of R and the structural parameters B and β:

Rd︸︷︷︸
Vw

= Rf︸︷︷︸
Vf

= RBββ(1 − β)1−β. (6)

It is easy to note that, if and only if Rd = Rf > 1, positive measures of financier
and entrepreneur populations prevail in the competitive equilibrium and financiers
perform maturity transformation in the competitive equilibrium. Using (6) in d

and w, at the optimum d > w holds when ( 1−β
β

)1−β < 1
B

. For this case, the
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optimum quantities of deposits demanded and finance produced by each financier
have the closed-form expressions:

d = β

1 − β
, and

w = B

(
β

1 − β

)β

. (7)

We can then derive the result that the ratio between population measures of
financiers and workers is independent of the level of the society’s financial market
imperfections.

LEMMA 3.3. The deposit market-clearing condition yields the population
ratio between financiers and workers as

Mf

Mw

= 1 − β

β
. (8)

Proof. See the appendix.

Financier–entrepreneur ratio. In order to solve for the population ratio between
financiers and entrepreneurs, at first, we need to observe that the entrepreneur’s
unit cost of borrowing in the steady-state equilibrium is R̂(φ) = R2(1 + φ).

Since R2 is the long-term financial return (net of effort costs) from extending
an entrepreneurial loan, the lending spread faced by an entrepreneur ( R̂

R2 ) is a
decreasing function of the lending friction φ.

The unit price of a financial claim sold in the secondary market, p, should then
include the wedge implied by the effort compensation and satisfy

p(φ) = R(1 + φ).

We can express the occupation indifference between being a worker, a
financier—net of lending effort costs—and an entrepreneur as the following:

RBββ(1 − β)1−β︸ ︷︷ ︸
Vf =Vw

= (1 − α)A

[
αA

R2(1 + φ)

]α/(1−α)

︸ ︷︷ ︸
Ve

. (9)

Solving for R as a function of φ,

R(φ) = A1/(1+α)

[
1 − α

Bββ(1 − β)1−β

]1−α/(1+α) (
α

1 + φ

)α/(1+α)

, (10)

provides the closed-form solution for the key variable of interest of the gen-
eral equilibrium analysis. The return from providing finance, R, is a decreasing
function of the lending effort cost φ. Since Rf and Rd are also linear in R, the
equilibrium life-time income of financiers and depositors are also decreasing in
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lending frictions. The intuition for this property of the model is as follows: A
contraction in φ has the interpretation of a rise in technological efficiency of fi-
nanciers (and depositors as suppliers of funds), which makes servicing the finance
(and also supplying it) in the economy attractive and, as we see below, this causes
an expansion in the size of the “financier sector.” When the “financier sector”
efficiency goes up, not all efficiency gains are swiped away by entrepreneurs and
returns to finance increase as well because of the occupation choice feature of the
model and decreasing returns to scale properties associated with both financier
and entrepreneurial production functions.10

Given R, the two-period cost of capital R̂, and the secondary market price of
debt claims p, can both be expressed as functions of φ as well

R̂(φ) = R2(1 + φ)

=
{

A1/(1+α)

[
1 − α

Bββ(1 − β)1−β

]1−α/(1+α)

αα/(1+α)

}2

(1 + φ)1−α/(1+α), (11)

p(φ) = R(1 + φ)

=
{

A1/(1+α)

[
1 − α

Bββ(1 − β)1−β

]1−α/(1+α)

αα/(1+α)

}
(1 + φ)1/(1+α). (12)

Lending frictions make (i) the entrepreneurial debt-finance and also (ii) the
purchase of debt claims in the secondary market costlier. The intuition for these
price dynamics can be explained as follows. (i) When lending friction (φ) declines,
entrepreneur’s cost of borrowing [R̂(φ)] goes down. This is due to the contraction
in the deadweight loss associated with lending effort costs. (ii) The price of a debt
claim in the secondary market also goes down as φ decreases, because lending
costs are incurred by primary financiers and hence the (secondary market) com-
pensation of primary financiers that is required to keep a no-arbitrage between
primary and secondary financing goes down as φ contracts. To this end, I would
like to note that if lending effort cost of a primary financier is expected not to be
compensated by buyers of debt claims in the secondary market, primary market
debt origination would not take place, which cannot constitute an equilibrium.
As I discuss below, this asset price contraction enlarges the financier funds that
can be allocated in the debt market and the capital available for entrepreneurial
production. Building on these two properties, the following lemma character-
izes the equilibrium measures of workers, financiers, and entrepreneurs in the
economy.

LEMMA 3.4. The population measures of workers, financiers, and en-
trepreneurs can be derived as the following:

Mw = αβ[1 + p(φ)]

α + p(φ)
M, (13)
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Mf = α(1 − β)[1 + p(φ)]

α + p(φ)
M, (14)

Me = (1 − α)p(φ)

α + p(φ)
M. (15)

Proof. See the appendix.

Since p′(φ) > 0 as expressed in (12), the equations (13)–(15) imply that the
population sizes of workers and financiers are decreasing functions of φ, whereas
the population size of entrepreneurs rises with φ. Since the aggregate compensation
of financiers equals Mf Rf , and financiers’ compensation in equilibrium, Rf ,
decreases with φ as well, I obtain the following effect of a permanent reduction in
lending effort costs on the size of the financial sector.

PROPOSITION 3.1. If a financial development policy reduces the effort costs
related to financiers’ lending-based activity, then in the stationary equilibrium:

i. The total quantity of financiers increases with financial development, and thereby
stimulates the aggregate savings in the economy.

ii. The total compensation of financiers relative to the aggregate income rises with
financial development.

The result in Proposition 3.1 is a stylized feature of the U.S. financial
development episode of the last few decades. As presented in Section 1, financial
services industry grew disproportionately compared to the rest of the economy
since the 1990s. According to Philippon (2015) in 1990, the financial sector
accounted for 5.65% of the U.S. GDP and 6.11% of the aggregate employment
compensation. In February 2013, the total compensation of the financial sector
(including profits, wages, salary, and bonuses) as a fraction of GDP was an
all-time high of 9% of the U.S. GDP. The general equilibrium feedback effects
from the model implies that reducing the cost of lending causes an expansion in
financiers’ compensation as well as in the size of the financial sector. Therefore,
the qualitative features of this model can match this key stylized observation from
the U.S. macroeconomic data concerning the growth in the financial sector since
the 1990s.

Supply of long-term debt and the secondary market. Equilibrium in the sec-
ondary debt market implies

Mf 1

Mf 2
= 1

p
= 1

R(1 + φ)
, (16)

which reveals that the ratio between primary financiers and secondary financiers
in the economy rises, as the cost of lending (φ) declines. Using equations (14)
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and (16) together, we can derive the aggregate quantity of long-term debt, K , that
finances society’s entrepreneurial investment as

K = Mf 1w = α(1 − β)(1 + p)

α + p︸ ︷︷ ︸
Fin. sec.

· 1

1 + p︸ ︷︷ ︸
Sec. mkt.

·Mw. (17)

Denoting the first-partial derivative of p by p′ with p′ > 0—as shown above,
the first-partial derivative of K with respect to φ can be derived as

∂K

∂φ
= −α(1 − β)

p′

(α + p)2
Mw < 0. (18)

The comparative statics at (18) allows us to obtain that there are two channels
through which financial development affects the supply of long-term debt in the
economy: (i) Financial development expands the size of the financing sector, and
(ii) the prices in the secondary market contract with financial development. Both
channels stimulate the primary debt supply and raise the capital input that goes
into entrepreneurial investment.

Next, I investigate the secondary market implications of lending frictions. The
size of the secondary market in the steady state is measured by

S = Mf 2w = α(1 − β)(1 + p)

α + p︸ ︷︷ ︸
Fin. sec.

· p

1 + p︸ ︷︷ ︸
Sec. mkt.

·Mw. (19)

The first-partial derivative of S with respect to φ is

∂S

∂φ
= α(1 − β)

αp′

(α + p)2
Mw > 0. (20)

Similar to the supply of long-term debt, financial development influences the
size of the secondary market trading through two channels: (i) The surge in the
size of the financial sector stimulates the secondary market trading, whereas (ii)
declining secondary market prices decreases the size of the secondary market. The
net effect is negative: Financial development and the secondary market size are
inversely related when financial development reduces the lending effort costs of
primary financiers.

PROPOSITION 3.2. If a financial development policy reduces the lending ef-
fort costs, then in the stationary equilibrium:

i. The quantity of long-term debt increases with financial development.
ii. The size of the secondary market decreases with financial development.
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Steady-state consumption. Since the model is stationary, the long-run eco-
nomic performance of the economy can be measured by the steady-state per-capita
consumption—net of effort costs. Denoting c as the consumption per-capita in the
steady state of an old agent, from equation (9), we can derive

c = w(1 − β)R,

= [
(1 + φ)−α/(1+α)

]︸ ︷︷ ︸
�φ

·
{
A1/(1+α)[w(1 − β)]2α/(1+α)

[
αα(1 − α)1−α

]1/(1+α)
}

︸ ︷︷ ︸
�A

.

(21)

Steady-state consumption is a function of A, the productivity of long-term
projects, which is determined by the aggregate output produced by entrepreneurial
projects, W :

W = MeA

[
K

Me

]α

= MeA

[
w(1 − β)

p

α

1 − α

]α

.

Substituting Me from (15) in the expression for W , we get

W = (1 − α)p1−α

α + p
A

[
w(1 − β)

α

1 − α

]α

M, (22)

where the steady-state long-term project productivity solves

A = Ā {1 + g[W(A)]} .

Reducing lending frictions impacts the per-capita consumption—derived at
(21)—through two channels: (1) A direct effect—due to deadweight losses
resulting from financiers’ lending efforts φ—that is defined as the term �φ at
(21), and (2) an indirect effect through the impact of frictions on aggregate
entrepreneurial output that is defined as the term �A at (21). The former effect
is clearly positive whereas the latter could be negative. Therefore, in order to
evaluate whether lending frictions stimulate the per-capita consumption in the
steady state, we have to study comparative statics of the aggregate entrepreneurial
output with respect to φ.

Financial development and macroeconomic performance. Although financial
development is expansionary for the aggregate capital invested in entrepreneurial
projects, it also comes with a growing financial sector that crowds out the total
number of entrepreneurs in the economy. Therefore, one needs to check whether
the aggregate output produced by long-term projects rises with financial develop-
ment. To this end, I define financial development as an event that occurs at the
beginning of a period τ (at stage-0 of the flow of events presented in Section 2) and
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reduces the effort cost of providing lending, φ, permanently. Comparative statics
yields the following key result.

PROPOSITION 3.3. Lowering primary financiers’ lending effort costs stimu-
lates the macroeconomic output generated by long-term projects and as a result
the per-capita consumption—net of effort costs—in the steady-state equilibrium.

Proof. See the appendix.

The intuition behind this important result is as follows. When lending frictions
decline, as explained above, this causes the secondary market price of capital
claims (p) to go down, whereas returns to finance (R) to go up: To briefly
summarize, p goes down, because the required primary financier compensation to
originate lending in equilibrium declines and R goes up, because the efficiency of
servicing and providing finance in the economy goes up. These price adjustments
have two opposing effects on macroeconomic outcomes. First, rising financial
returns (R) stimulates the choice of becoming providers (workers) and the
intermediaries (financiers) of financial funds and increases the overall size
of these two sectors, positively influencing the aggregate output produced by
the entrepreneurial sector through enlarging the capital supply available in the
economy. Second, on the flip-side, the contraction in becoming entrepreneurs (due
to a high R, which makes entrepreneurship relatively more expensive) adversely
affects the entrepreneurial sector output, because the quantity of entrepreneurs in
the economy declines. The former effect dominates the latter and the aggregate
output generated by long-term projects expands with lower lending frictions,
because the simultaneous drop in the secondary market price of assets contracts
the funds allocated for secondary market purchases of capital claims (S) and frees
up investable funds for entrepreneurial capital stock (K).

Transitional dynamics. Having established the level effects of financial devel-
opment on macroeconomic performance, I now turn to investigating the transitory
dynamics. The aggregate productivity (TFP), At , in period t is a function of the
aggregate entrepreneurial output produced in period t − 1. Since a permanent
reduction in φ in an arbitrary period τ stimulates the aggregate output from long-
term projects in the consecutive period (Wτ+1), the TFP starts to rise as of period
τ + 2—and continues to do so until a new steady state is reached. Therefore,
comparing the new steady-state values of productivity and entrepreneurial output
(A,W )—following the contraction in φ—against the productivity and output in
period τ + 2 (Aτ+2,Wτ+2) reveals that A > Aτ+2 and W > Wτ+2.

Next, I turn to the behavior of the key macrovariables, V (the net life-time
consumption), R (net return to provide finance), and A (TFP), in transition to
a new steady state following the contraction in φ. As depicted in Figure 1, the
dynamic behavior of all variables is such that at the impact they all go up, because
life-time consumption (V ), net return to provide finance (R), and the aggregate
productivity (through W ) are functions of φ. Therefore, when φ contracts, all of
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1V

2V

tLife-time Value of Consumption  

1R

2R

tReturn to Finance 

1A

2A

tTotal Factor Productivity 

FIGURE 1. Lending frictions: Permanent reduction in φ.

these variables rise immediately. Following this initial jump, W and A continue
to increase until a new steady state is reached because of the complementarity
between these two variables: A high W on the impact (in period τ + 1) implies a
higher A in the next period (τ + 2); and, since W is a function of A, this means
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Wτ+2 would be higher than Wτ+1. The forward iteration of this would yield that
both W and A will rise until the new steady state is reached, where convergence
to a new steady state is guaranteed by the functional form properties assumed in
Assumption 3. Both V and R are positively related to the total factor productivity,
A, and therefore both V and R will rise continuously in transition to the new
steady state. This dynamic property implies that future generations benefit from a
financial development experience—that reduces lending frictions—more than the
current generation.

3.3. Discussion

When lending frictions are large, the economy exhibits an inefficiently undersized
finance sector because the rate of financial return is too small. Financial devel-
opment stimulates the rates of return on providing finance, causes an expansion
in the size of the financial sector, and leads to a rise in the primary debt supply
available for the entrepreneurial sector.

The intuition behind the key result is as follows. Permanent reductions in
φ generate three effects on the macroeconomy. (1) The population share of fi-
nanciers (Mf ) rises as φ decreases, which could be bad as well as good for the
aggregate economy—depending on how much the entrepreneurial sector (Me)
contracts as the financier sector expands. (2) The contraction in φ also mitigates
the fraction of financial funds that needs to compensate primary financiers in the
secondary market: p is an increasing function of φ, and therefore the smaller
φ, the larger is the fraction of the physical endowment stock that can be allo-
cated to entrepreneurial production, which always improves the macroeconomic
performance. (3) The output produced by each entrepreneurial project rises with
the expansion of the capital stock (financed by debt raised in the primary debt
market), which stimulates the future productivity of long-term projects in the
economy.

Channels 1 and 2 foster a debt stock deepening–as long as the expansion
of the financier sector is not too large—whereas channel 3 stimulates the total
factor productivity by improving the allocative efficiency of capital and as a
result stimula’ting intergenerational productivity spillovers. Lowering the lending
effort costs of primary financiers unambiguously raises the steady-state per-capita
consumption through all three channels.

4. FINANCIAL MARKETS WITH TRADING FRICTIONS

In this section, I explore the behavior of an economy with only trading frictions.
This means that the secondary financiers—when purchasing financial claims from
primary financiers—incur an effort cost worth of φ2R2,t units of consumption for
each unit of capital claim bought in the market. I assume that there are no lending
frictions, such that φ1 = 0, as I illustrate in Chart 3.
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Chart 3. Trading frictions.

4.1. Optimizing Behavior

The optimization programs of workers, financiers, and entrepreneurs, the defi-
nition of the dynamic general equilibrium, and finally the existence result for
the stationary equilibrium remain the same as in Section 3. Therefore, I do not
reiterate them in this section. The financier–worker distribution in the economy is
independent of the financing frictions, as in Section 3, with a financier-to-worker
ratio determined by

Mf

Mw

= 1 − β

β
.

In a competitive equilibrium with trading frictions, the unit return from provid-
ing secondary finance, R2, must satisfy

R2 = R̂

p(1 + φ)
,

where φ is the financial return wedge implied by trading effort costs. Since lending
does not require effort, the unit return from providing primary finance, R1, equals
the unit sale price of claims in the market, p. Using the expressions for R1 and
R2 together yields the equilibrium cost of long-term loans for an entrepreneur as
R̂ = R2(1 + φ).

As in Section 3, since R2 is the long-term financial return (net of effort
costs) from extending an entrepreneurial loan, the lending spread faced by an

entrepreneur
(

R̂
R2

)
is a decreasing function of the trading friction φ. Therefore,

one observes a key feature of the model that reductions in both lending and trad-
ing frictions lead to contractions in lending spreads. This theoretical result finds
strong support in cross-country empirical evidence: For instance, Demirguc-Kunt
and Huizinga (1999) and Demirguc-Kunt et al. (2004) document that in societies
with deep financial markets, interest-rate spreads (the difference between lending
rates and borrowing rates for intermediaries) tend to be smaller.
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The occupation indifference condition between being a financier and an en-
trepreneur then solves the unit rate of return from providing finance, yielding the
same steady-state expressions for the net financial return R(φ) :

R(φ) = A1/(1+α)

[
1 − α

Bββ(1 − β)1−β

]1−α/(1+α) (
α

1 + φ

)α/(1+α)

, (23)

and for the unit cost of long-term capital finance R̂(φ)

R̂(φ) = R2(1 + φ)

=
{

A1/(1+α)

[
1 − α

Bββ(1 − β)1−β

]1−α/(1+α)

αα/(1+α)

}2

(1 + φ)(1−α)/(1+α),

as in Section 3. This means, returns to finance (R) goes up as trading frictions go
down because of the mechanism explained in Section 3: The financier technology
becomes more efficient as φ goes down and both financiers and depositors capture
returns from these efficiency gains.

Since p = R, when lending frictions are absent, I also derive

p(φ) = A1/(1+α)

[
1 − α

Bββ(1 − β)1−β

](1−α)/(1+α) (
α

1 + φ

)α/(1+α)

,

which intuitively implies that the secondary market price of debt rises when
trading effort cost of secondary financiers shrinks. This means that different from
the case of lending frictions, trading frictions lower the price of debt claims in the
secondary market, because when trading frictions are high (which are incurred
by the secondary financiers), the required compensation of primary financiers to
sustain a no-arbitrage between primary and secondary finance is low. This has an
important growth implication as I discuss below, since more financial funds get
allocated to entrepreneurial debt [and (capital)] finance and less to financing the
trading activity when trading frictions are large enough.

As in Section 3, at first, I derive closed-form solutions for population measures
of occupations.

LEMMA 4.1. The population measures of workers, financiers, and en-
trepreneurs have the following general equilibrium expressions:

Mw =
(

αβ

1 − α

) {
1 + p(φ)

p(φ)(1 + φ) + α
1−α

[1 + p(φ)]

}
M, (24)

Mf =
[
α(1 − β)

1 − α

] {
1 + p(φ)

p(φ)(1 + φ) + α
1−α

[1 + p(φ)]

}
M, (25)

Me = p(φ)(1 + φ)

p(φ)(1 + φ) + α
1−α

[1 + p(φ)]
M. (26)
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Proof. See the appendix.

As in Section 3, based on the expressions at (24)–(26), I observe the following
relationship between the size of the financial sector and financial development.

PROPOSITION 4.1. If a financial development policy reduces the effort costs
related to the trading-based activity, then in the stationary equilibrium:

i. The total quantity of financiers increases with financial development, and thereby
stimulates the aggregate savings in the economy.

ii. The total compensation of financiers relative to the aggregate income rises with
financial development.

Comparing Propositions 3.1 and 4.1 reveals that reducing lending and trading
frictions would stimulate the financial sector size as well as the aggregate
compensation of the financial sector. Hence, a model that aims to capture the
evolution of the financial sector size—from a qualitative point of view—would
do equally well in explaining the data either by allowing contractions in lending
frictions or trading frictions. However, in addition to the overall size of the
financier sector, the secondary market size is another important macroeconomic
aspect that a model of financial development might need to match qualitatively
well, whose evaluation I turn next.

Supply of long-term debt and the secondary market. Equilibrium in the sec-
ondary debt market as in Section 3 continues to imply that

Mf 1

Mf 2
= 1

p
= 1

R
. (27)

Since p is a decreasing function of φ, the fraction of secondary debt financiers
rises as the trading frictions decrease. Solving equations (25) and (27) together
provides the aggregate supply of long-term debt, K , available for entrepreneurial
investment as

K = Mf 1w =
[
α(1 − β)

1 − α

] [
1 + p

p(1 + φ) + α
1−α

(1 + p)

]
︸ ︷︷ ︸

Fin. sec.

· 1

1 + p︸ ︷︷ ︸
Sec. mkt.

·Mw. (28)

Again there are two counteracting channels where financial development and the
supply of long-term debt turn out to be related: (i) financial development expands
the size of the intermediary sector; however, (ii) the prices in the secondary
market increase with financial development that suppress the aggregate measure
of primary market finance relative to the secondary market finance. Denoting the
first-partial derivative of p with respect to φ again with p′ where p′ < 0, the
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first-partial derivative of K with respect to φ can be derived as

∂K

∂φ
=

[
α(1 − β)

1 − α

] {
−p′ (1 + φ + α

1−α

) − p[
p(1 + φ) + α

1−α
(1 + p)

]2

}
,

with
∂K

∂φ
< 0 if φ >

α2

1 − α
− 1 ≡ φ̄,

and
∂K

∂φ
> 0 if φ < φ̄. (29)

Therefore, reducing the trading friction stimulates the capital stock (K) if and
only if the initial size of the trading friction is large enough. First, we note the
difference in comparative statics ∂K

∂φ
that we derived at (29) (for the case of trading

frictions) and the one derived at (17) (for the case of lending frictions): Although
lending frictions are always bad for the capital stock, trading frictions might be
good. The intuition for this property is related to the secondary market absorbing
funds from the primary debt market (and hence from the supply of aggregate
capital) when trading frictions contract. Second, the threshold level φ̄—above
which trading frictions raise K—is an increasing function of capital’s share in
entrepreneurial production, α. This is an intuitive property for the threshold φ̄:
entrepreneurs’ demand for capital (in other words, the economy’s capital intensity)
is determined by α, and a high α indicates that there is a lot of room for reductions
in trading frictions to inefficiently allocate away financial funds from “capital
stock” to “secondary market trading,” which I formalize next.

Secondary market volume of the economy is measured by

S = Mf 2w = α(1 − β)(1 + p)

α + p + (1 − α)φ︸ ︷︷ ︸
Fin. sec.

· p

1 + p︸ ︷︷ ︸
Sec. mkt.

·Mw. (30)

Since both the total quantity of financiers in the economy as well as the sec-
ondary financiers rise with financial development, we obtain

∂S

∂φ
< 0. (31)

I summarize the key result that allows me to observe the relationship between
the size of trading frictions and the behavior of financial markets in the following
proposition.

PROPOSITION 4.2. If a financial development policy reduces the effort costs
related to the trading-based activity, then in the stationary equilibrium:

i. The supply of long-term debt increases with financial development if and only if
trading frictions are large enough, or in other words if φ > φ̄ with φ̄ as defined at
(29).
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ii. The size of the secondary market expands with financial development.

Highly relevant for this qualitative finding, since the 1980s the U.S. secondary
markets that allow the trade of long-term financial instruments grew exponentially.
For instance, according to the Thomson Reuters LPC data, the secondary market
volume of syndicated corporate loans in the United States have exhibited a
tremendous development, rising from an annual volume of about 10 billion U.S.
Dollars in 1990 (0.2% of the U.S. GDP) to 510 billion U.S. Dollars in 2007
(3.2% of the U.S. GDP). Over the same time-period, the growth of the stock
of debt instruments available for the corporate sector was much more stable.
For instance, according to the Financial Accounts of the United States, the
outstanding syndicated corporate loans rose from 500 Billion U.S. Dollars (8.4%
of the U.S. GDP) in 1990 to 1,700 Billion U.S. Dollars (10% of the U.S. GDP)
in 2007. The theoretical financial development exercise presented in this section
can provide a theoretical foundation for these stylized empirical facts through
the lens of a general equilibrium framework. Moreover, the key finding suggests
that a model that aims to qualitatively capture the rising size of the secondary
financial markets should exhibit disproportionately large reductions in trading
frictions compared to lending frictions.

Steady-state consumption. The steady-state expression for per-capita consump-
tion net of effort costs has the same closed-form as in Section 3:

c = w(1 − β)R,

= [
(1 + φ)−α/(1+α)

]︸ ︷︷ ︸
�φ

·
{
A1/(1+α)[w(1 − β)]2α/(1+α)

[
αα(1 − α)1−α

]1/(1+α)
}

︸ ︷︷ ︸
�A

.

(32)

Trading frictions impact per capita consumption through two channels as well:
(1) The direct deadweight loss effect [�φ term at (32)] and (2) the indirect effect
through the impact of frictions on aggregate entrepreneurial output [�A term
at (32)]. The former effect is negative—as it was also the case with lending
frictions. In order to evaluate whether trading frictions stimulate the per capita
consumption in the steady state, we have to study comparative statics at the
aggregate entrepreneurial output with respect to φ. The aggregate output from
entrepreneurial projects is

W = MeA

[
K

Me

]α

= MeA

[
w(1 − β)

p(1 + φ)

α

1 − α

]α

.
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When we define z ≡ 1−α
α

and use (26) in W , W as a function of p is expressed
as

W = [p(1 + φ)]1−α

1 + p + zp(1 + φ)
Az1−α [w(1 − β)]α M. (33)

Financial development and macroeconomic performance: I consider again a
financial development exercise at the beginning of a period τ that reduces the cost
the trading frictions φ permanently. As in Section 3, at first, I study the effects
of financial development on the steady-state output produced by entrepreneurial
projects and then draw conclusions for the per-capita consumption.

PROPOSITION 4.3. A permanent reduction in trading frictions lowers the
steady-state output produced by entrepreneurial projects.

Proof. See the appendix.

The intuition for this result is as follows. Declining trading frictions cause both
the secondary market price of capital claims and the net return to provide finance
to go up. To summarize the intuition explained above: the secondary market price
of debt claims (p) goes up, because the required compensation of secondary
financiers shrinks; and returns to finance (R) as in the case of lending frictions
increase, because the efficiency of servicing and providing finance in the economy
go up. Similar to the case of lending frictions, these price adjustments have two
opposing effects on macroeconomic outcomes. As before, rising financial returns
stimulates the choice of becoming providers of finance and intermediaries (and
increases the size of these two sectors), which positively influence the aggregate
output produced by the entrepreneurial sector through enlarging the supply of
capital available for entrepreneurial production. Second, the contractions in se-
lection into entrepreneurship adversely affect the entrepreneurial sector output, as
the quantity of entrepreneurs decreases. When the initial level of trading frictions
is small enough, the former effect gets dominated by the latter and the aggregate
output generated by long-term projects shrinks. The reason for this property is
the surge in secondary market prices—as a result of which the secondary market
enlarges and, as expressed at (29), absorbs investable funds from the primary
market.

A financial development experience that reduces the magnitude of trading fric-
tions has two effects on the steady-state per capita consumption: (1) The direct
(positive) impact that increases the consumption immediately following a reduc-
tion in financing frictions and (2) the indirect (negative) impact that contracts the
output from long-term projects that reduces A in the steady state. The net effect
of financial development on the steady-state consumption depends on the relative
weights between the two channels. Optimizing the steady-state consumption de-
rived at (32) with respect to φ provides the level of trading frictions that maximizes
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the steady-state macroeconomic performance:

Āg′(W)

(
∂W

∂φ

)
= αA

1 + φ̂
, (34)

where φ̂ is the optimum level of financial frictions.

Transitional dynamics. A permanent reduction in φ—that was driven by trade
imperfections—in an arbitrary period τ contracts the aggregate output from long-
term projects in the consecutive period (Wτ+1) and the TFP term A starts to shrink
as of period τ + 2—and continues to do so until a new steady state is reached.

Turning to the behavior of the key macrovariables: V (net life-time consump-
tion) and R (net return to provide finance) exhibit an upward jump on the impact,
because both of them are functions of φ. On the impact A contracts because of its
dependence on W , which contracts on impact as well. Following up on this—due
to the dynamic complementarity between A and W—both A and W shrink until
a new steady state is reached. Following their initial upward jump on the impact,
both V and R also shrink until the new steady state is reached because they are
positively related to A.

Figures 2 and 3 depict the behavior of the economic transition. There are two
relevant cases to consider: (i) φ < φ̂, and (ii) φ > φ̂. Following a contraction
in φ, as analyzed above, the steady-state net consumption shrinks compared to
the initial steady state if and only if φ > φ̂. Therefore, in Figure 2, both V and
R attain higher steady-state values in the long run, whereas in Figure 3 both
V and R contract—compared to the initial steady state—when a new steady
state is reached. Under both scenarios, current generations benefit more from
a financial development experience that lowers trade imperfections than future
generations.

4.2. Discussion

Comparing the results from Sections 3 and 4 illustrates that understanding the
sources of financial market imperfections is important for uncovering the effects
of financial development on the steady-state macroeconomic performance. My
theoretical analysis shows that a period of financial development that reduces
lending spreads and stimulates the financial sector size could be counterproductive
if such a financial deepening episode also increases the asset prices in the secondary
debt market and as a result also the volume of the secondary market. The analysis
reveals that reducing trading frictions has the qualitative property to boost the
secondary market volume of an economy. In this respect, the trading friction φ

serves as a welfare improving “tax-wedge” to discipline the inefficient growth of
secondary markets.
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Life-time Value of Consumption  

Return to Finance 

Total Factor Productivity 
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FIGURE 2. Trading frictions: Permanent reduction in φ with φ < φ̂.

5. FINANCIAL MARKETS WITH UNIFORM EFFORTS COSTS

De facto costs of providing debt finance—whether they originate in the lending
stage or the trading stage—could be related to the overall financial market ef-
ficiency in a society, and when overall transaction costs decrease, any type of

https://doi.org/10.1017/S136510051700027X Published online by Cambridge University Press

https://doi.org/10.1017/S136510051700027X


1430 BURAK R. URAS

Life-time Value of Consumption  

Return to Finance 

Total Factor Productivity 

V2

V1
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A2

t

t

t

R2

FIGURE 3. Trading frictions: Permanent reduction in φ with φ > φ̂.

financing friction might reduce. In this section, I study a numerical exercise with
φ1 = φ2 = φ as presented in Chart 4, such that lending and trading effort costs are
both associated with the same level of financier effort in the economy. As in the
previous sections, I study the implications of a contraction in φ on macroeconomic
outcomes.
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�

Long-term entrepreneur from cohort τ

τ

kτ �τ+1(kτ )

τ + 1

�

Financiers from cohorts τ and τ + 1

Primary financier Secondary financier

φ1 = φ φ2 = φ

Chart 4. Uniform financing costs.

One can again show that financiers’ returns, entrepreneurial cost of finance, and
the secondary market price of debt in the stationary equilibrium are proportional
to the financing wedge φ as in the following:

R ∝ (1 + φ)−2α/(1+α),

R̂ ∝ (1 + φ)(2−2α)/(1+α),

p ∝ (1 + φ)(1−α)/(1+α),

with ∂R
∂φ

< 0, ∂R̂
∂φ

> 0, ∂p
∂φ

> 0.
Equilibrium in the primary debt market implies that

Mf

Me

= α(1 − β)

1 − α

R(1 + p)

p2
.

As I have also derived in the previous two sections, Mf /Me goes up, and
therefore the financial sector expands following a contraction in φ. Secondary
market-clearing condition

Mf 1

Mf 2
= 1

p
,

implies that Mf 1/Mf 2 goes down as financing frictions decline. Therefore, the
equilibrium quantity of aggregate long-term debt supplied

K = Mf 1 · 1

1 + R̃
· w,

rises with financial development.

https://doi.org/10.1017/S136510051700027X Published online by Cambridge University Press

https://doi.org/10.1017/S136510051700027X


1432 BURAK R. URAS

TABLE 1. A numerical comparison across models

Uniform costs Lending costs Trading costs

Agg. cons. 100 96 102
Net cons. 93.38 93.00 100.09
Mf /Me 2.48 2.73 2.51
R 1.22 1.21 1.31
K 23.27 23.96 23.68
W 68.78 63.90 73.25
A 7.12 6.68 7.53

α 0.61 0.61 0.61
B 3 3 3

w = B
(

β

1−β

)β

9 9 9

Ā 0.90 0.90 0.90
θ 0.1 0.1 0.1
φ 0.1 0.1 0.1

Productivity process: AL,t = ĀL

[
1 + θWL

(
AL,t−1

)]
.

Finally, the steady-state consumption net of financing effort costs and the ag-
gregate entrepreneurial production can be solved as

c = w(1 − β)R

= (1 + φ)−2α/(1+α)A1/(1+α)[w(1 − β)]2α/(1+α)
[
αα(1 − α)1−α

]1/(1+α)
,

W = (1 − α)p2(1−α)Rα

αR + αRp + (1 − α)p2

(
α

1 − α

)1−α

A[w(1 − β)]αM.

5.1. A Numerical Exercise

In order to understand the implications of uniform debt financing costs for
macrooutcomes and how the implications differ from what has been studied in
Sections 3 and 4, I conduct a numerical exercise, where I simulate each financial
regime using the same parameter values and conduct financial development exper-
iments. Table 1 summarizes the parameterization of α, β, B, Ā, θ, and φ, and
the steady-state values of aggregate consumption, aggregate consumption net of
effort costs, the relative size of financial sector (Mf /Me), net financial return, the
aggregate supply of long-term debt K , the aggregate entrepreneurial production,
and finally the aggregate long-term productivity.

The model is parameterized such that the aggregate steady-state consumption
for the model presented in this section with uniform financing frictions equals 100
in the steady state. Across all three financial regimes, the parameter that captures
the wedge implied by financiers’ effort cost, φ, equals 0.1.
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TABLE 2. φ increases from 0.1 to 0.2

Uniform costs Lending costs Trading costs


 in net cons. −5.73 −5.60 0.50

The numerical exercise shows that the model with trading frictions has the
highest steady-state net consumption in per capita. The steady-state consumption
net of frictions in an economy where both primary and secondary financiers incur
the financing costs exceeds that of the specification with only lending financing
frictions.

Finally, Table 2 presents a hypothetical policy experiment, where the debt
financing friction is raised from 0.1 to 0.2 in all three financial regimes. The
steady-state consumption net of effort costs decreases by 5.73 units in uniform
finance costs model, and by 5.60 units in costly primary finance model (only
lending frictions). In costly secondary finance model (only trading frictions),
the same hypothetical financial repression leads to a rise in net consumption by
0.50 unit.

6. FINANCIAL MARKETS WITH HETEROGENEOUS EFFORT COSTS

How would the aggregate effects of lending and trading frictions respond to the
stage of economic development? Specifically, are trading frictions more distor-
tionary in advanced economies or in developing countries? In order to address this
question, in this section, I study an extension to the benchmark model, where an
exogenously determined η fraction of all entrepreneurial projects require lending
effort costs, whereas 1 − η fraction of the entrepreneurial projects require trading
effort costs, such that η

1+φ
fraction of the finance wedge is born by primary fi-

nanciers and the 1−η
1+φ

fraction is born by secondary financiers as presented in Chart
5. I will derive a critical level of η∗, and show that reducing financing frictions
stimulates the steady-state aggregate output produced by entrepreneurial projects
only if η ≥ η∗. I also analyze the behavior of η∗ with respect to the equilibrium
quantity of finance produced by each financier, and draw conclusions concerning
the effects of the stage of economic development on finance-development nexus.

6.1. Equilibrium

I denote the steady-state per-financier debt provided in the primary debt market
again with x. The aggregate capital invested in entrepreneurial production equals
Mf x, which implies that the aggregate compensation of primary financiers must
equal to Mfxp = Mf xR(1 + ηφ). We can derive x as a function of p, or R

and φ:

x = w

1 + p
= w

1 + R(1 + ηφ)
.
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kτ �τ+1(kτ )

τ + 1

�
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φ1 = φ > 0 φ2 = φ 1−η

η

Chart 5. Heterogeneous financing costs.

The primary debt market-clearing yields

Me = zR(1 + φ)

1 + (1 + z)R(1 + ηφ)
, (35)

where z ≡ 1−α
α

. Using the expression for Me in the aggregate production function,
the steady-state aggregate output produced by entrepreneurial projects is stated as

W = [R(1 + φ)]1−α

1 + (1 + z)R(1 + ηφ)
A

(
α

1 − α

)1−α

[w(1 − β)]α M. (36)

Note that, R again is determined uniquely by the endogenous occupation choice
as presented in Sections 3–5. Therefore, ∂R/∂φ < 0 continues to hold.

Define R̃(φ) = R(1+φ), where ∂R̃/∂φ > 0. Differentiating W with respect to
φ we can show that lowering φ would stimulate steady-state aggregate long-term
project output only if

(1 − η)(1 + z)
[
R′(φ)φ + R(φ)

]
< R̃′(φ)

{
(1 + z)

[
R̃(φ)

]1−α − (1 − α)
[
R̃(φ)

]−α
[1 + (1 + z)R̃(φ)]

}
. (37)

PROPOSITION 6.1. There exists a critical η∗ < 1 such that if and only if

η > η∗,

the inequality at (37) is satisfied, and financial development stimulates the steady-
state aggregate long-term project output.

With a financial regime characterized by lending frictions, financial develop-
ment promotes economic development, whereas with a financial regime char-
acterized by trading frictions financial development could be counterproductive.
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Proposition 6.1 shows that when the financial regime is a combination of the two,
the hybrid regime should resemble the former—with costly primary finance—as
much as possible in order for financial development and economic growth to be
positively related.

Since the quantity of finance produced by each financier in the general equilib-
rium continues to be a function of β with

w = B

(
β

1 − β

)β

,

using (37) we can study the behavior of η∗ with respect to w. Note that R(φ),

R′(φ), and R̃′(φ) are proportional to
(

1
w

)(1−α)/(1+α)
. Therefore, it is useful to

re-write (37) as

(1 − η)(1 + z)

[
R′(φ)φ + R(φ)

R̃′(φ)

]

≤ (1 + z)
[
R̃(φ)

]1−α − (1 − α)
[
R̃(φ)

]−α
[1 + (1 + z)R̃(φ)]. (38)

PROPOSITION 6.2. The threshold η∗ is an increasing function of w.

Proof. See the appendix.

6.2. Discussion

The ability of financiers to convert deposits into units of finance is expected
to be higher in economically advanced societies. To this end, Proposition 6.2
provides important insight into the influence of economic development on how
finance and macroeconomic performance might be related: In a high-income
economy, the fraction of primary financiers who incur the effort costs of lending
must be relatively large compared to a developing country such that financial
development could promote the aggregate output produced by entrepreneurial
projects. This implies that in high-income countries the chances of financial
development policies to be counterproductive are relatively higher compared to
low-income countries, confirming the findings of the relevant empirical research
cited in Section 1 of the paper.

7. CONCLUSION

I studied the interactions between debt financing costs, secondary market trad-
ing, and macroeconomic performance using an overlapping generations model
of occupation choice. The key analytical finding from the paper is the existence
of a nonmonotone effect of trading frictions on steady-state output. I charac-
terized the behavior of asset prices and occupational allocations with respect
to changes in financial development and showed that reducing the lending ef-
fort costs are potentially much more important for macroeconomic performance
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compared to reducing the effort costs of trading in the secondary market. I also
show that the countries with a high level of economic development are the
most likely candidates to suffer from counterproductive financial development
experiences.

The theoretical results presented in this paper provide an empirically testable
prediction: The volume of secondary market trading interacts with the finance-
growth nexus. Specifically, financial sector deepening that is driven by the expan-
sion of secondary markets could have adverse consequences for economic growth.
I leave the empirical investigation of this important point to future research. The
paper also has key policy conclusions. The regulatory framework as well as the
complexity of financial instruments sold in secondary markets is expected to dic-
tate whether primary or secondary financiers of long-term debt carry the burden of
debt contracts. The conclusion from my analysis suggests that policy makers need
to pay attention to the structure of financial markets in order to avoid financial
sector policies with potential counterproductive consequences.

NOTES

1. In an empirical research, Acemoglu and Johnson (2005) unbundle enforcement institutions from
property rights institutions in understanding their long-run growth implications.

2. Similar financial-industry expansions had also been experienced in other advanced economies
over the last few decades. For instance, Beck et al. (2014) document that between 1995 and 2005—
as a fraction of the GDP—the value added to the financial sector in Australia rose from 5.6% to
7.2%; similarly over the same time-period, in Germany it grew from 4.2% to 4.5%, in the United
Kingdom from 5.9% to 7.6%, in the Netherlands from 5.7% to 6.8%, and in Italy from 4.2%
to 4.3%.

3. According to the Financial Accounts of the United States, syndicated loans constituted about
16% and 25% of all outstanding corporate debt in the United States, respectively, as of 1990 and
2007.

4. Also, based on Thomson Reuters’ LPC data, the volume of secondary syndicated loan markets
in the European Union rose by 10-fold—increasing from 10 billion Euros in 2002 to 170 billion Euros
in 2007.

5. When compared to the exponential secondary market growth described in Footnote 4, the
(primary) syndicated corporate loan market volume exhibits only a twofold rise in the European Union
over the same time-period—rising from 600 billion Euros in 2002 to 1,190 billion Euros in 2007.

6. My paper also contributes to the broad theoretical literature on Finance and Macroeconomy.
Some of the important studies in this literature are Greenwood and Jovanovic (1990), Bencivenga and
Smith (1991), Banerjee and Newman (1993), Antunes et al. (2008), and Aghion et al. (2010).

7. Seminal papers in this early line of empirical research are King and Levine (1993), Levine
(1997, 2003), Rajan and Zingales (1998), Beck and Levine (2004), and Beck et al. (2000, 2002, 2004).

8. After controlling for other financial development indicators, Levine and Zervos (1998) show that
most stock market development indicators (with the exception of turnover) do not have a significant
impact on economic growth. Similarly, Arestis et al. (2001) show that although both banks and stock
markets may promote economic growth, the effects of banks are more powerful.

9. The case of d > w is also empirically more plausible than the case with d = w, since, in reality,
financial intermediaries convert only a fraction of their deposits into investable funds.

10. The rise in the rate of return on capital as financial frictions contract is a highly standard feature of
(quantitative) dynamic general equilibrium models of financial development, such as Aiyagari (1994),
Angeletos and Calvet (2006), Antunes et al. (2008).
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APPENDIX

Proof of Lemma 3.1. The unit investment return from secondary market finance is

inversely related to the secondary market price of debt, such that R2,t+1 = R̂t+1
pt

. The
no-arbitrage condition,

R̂t+1

pt︸ ︷︷ ︸
=R2,t+1

= pt+1

1 + φ︸ ︷︷ ︸
=R1,t+1

,

should hold; otherwise, all financiers strictly prefer to be either a financier in the primary debt
market or a financier in the secondary market, and under either case maturity transformation
breaks down and finance cannot become available for entrepreneurs. Then, defining Rt ≡
R1,t+1 = R2,t+1, R̂t+1 = RtRt+1(1 + φ) holds in equilibrium. �

https://doi.org/10.1017/S136510051700027X Published online by Cambridge University Press

https://doi.org/10.1017/S136510051700027X


UNBUNDLING FINANCIAL IMPERFECTIONS 1439

Proof of Lemma 3.2. The stationarity of the productivity of entrepreneurial projects
implies that the rate of return from entrepreneurial finance eventually reaches a steady-
state level. Therefore, the return to finance in primary and secondary debt markets is
also constant, implying a unique steady-state distribution between entrepreneurship and
the other two occupations. Given worker’s exogenous wage compensation, Assumption 1
implies a unique steady-state distribution between workers and financiers. �

Proof of Lemma 3.3. Since each worker receives a unit salary payment at the end of the
youth period, the aggregate stock of deposits equals Mw . The demand for deposits by each
financier is β

1−β
. Therefore, the financier–worker ratio in the steady state equals 1−β

β
. �

Proof of Lemma 3.4. In the stationary equilibrium, each financier invests a constant
fraction of the deposits in the primary debt market. I denote the per-financier steady-state pri-
mary market investment with x. The aggregate finance invested in long-term entrepreneurial
projects then equals Mf x, and the aggregate compensation of primary financiers is Mf xp.
Since in equilibrium each financier produces w = B( β

1−β
)β units of finance, we can derive

x as
x = w

1 + p
= w

1 + R(1 + φ)
. (A.1)

Solving for the market-clearing condition of the primary debt market yields

Mf

w

1 + R(1 + φ)
= Me

[
αA

R2(1 + φ)

]1/(1−α)

⇒ Mf

Ve(1 − β)

R[1 + R(1 + φ)]
= Me

[
αA

R2(1 + φ)

]1/(1−α)

⇒ Mf (1 − β)(1 − α)A

[
αA

R2(1 + φ)

]α/(1−α) { 1

R[1 + R(1 + φ)]

}

= Me

[
αA

R2(1 + φ)

]1/(1−α)

.

The left-hand side of the primary market-clearing condition is the aggregate primary
debt supplied by financiers, and the right-hand side is the aggregate demand for debt by
entrepreneurs. Solving for the primary market-clearing yields the equilibrium measure of
financiers relative to the entrepreneurs (Mf /Me) as

Mf

Me

= α(1 − β)

1 − α

1 + p

p
= α(1 − β)

1 − α

1 + R(1 + φ)

R(1 + φ)
, (A.2)

using which we can derive

Mw = αβ(1 + p)

α + p
M, (A.3)

Mf = α(1 − β)(1 + p)

α + p
M, (A.4)

Me = (1 − α)p

α + p
M. (A.5)

�
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Proof of Proposition 3.3. Differentiating (22) with respect to φ, we can show that
lowering the lending friction φ improves the steady-state aggregate output produced by
entrepreneurial projects when

(1 − α)2p−α(α + p) < (1 − α)p1−α. (A.6)

Simplifying both sides at (44) yields

(1 − α) < p. (A.7)

The rate of financial return, R, must exceed 1 to have a no-autarky equilibrium with
positive entrepreneurial investment. Since p > R, as long as the equilibrium is nonautarkic,
the condition at (A.7) is satisfied for all parameter values. �

Proof of Lemma 4.1. Denoting the per-financier primary market debt invested in
entrepreneurial projects again by x, the aggregate debt stock invested in long-term en-
trepreneurial projects equals Mf x, which means that the aggregate compensation of pri-
mary financiers must be Mf xp. Since in equilibrium each financier continues to produce
w = B( β

1−β
)β units of finance,

x = w

1 + p
= w

1 + R
, (A.8)

which lets us observe that x increases with φ since p is a decreasing function of secondary
financiers’ effort costs. Therefore, the supply of long-term debt provided by each financier
in the primary debt market contracts with a financial development experience that reduces
the trading frictions. We can express the market clearing in the primary debt market again
as

Mf

w

1 + R
= Me

[
αA

R2(1 + φ)

]1/(1−α)

⇒ Mf

Ve(1 − β)

R(1 + R)
= Me

[
αA

R2(1 + φ)

]1/(1−α)

⇒ Mf (1 − β)(1 − α)A

[
αA

R2(1 + φ)

]α/(1−α) [ 1

R(1 + R)

]

= Me

[
αA

R2(1 + φ)

]1/(1−α)

,

where the left-hand side is the aggregate supply of capital available for entrepreneurial
investment and the right-hand side is the aggregate entrepreneurial demand for capital.
Solving for Mf /Me ratio yields

Mf

Me

=
[

α(1 − β)

1 − α

] [
1 + R

R(1 + φ)

]
=

[
α(1 − β)

1 − α

] [
1 + p

p(1 + φ)

]
, (A.9)
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using which one can obtain

Mw =
(

αβ

1 − α

) [
1 + p

p(1 + φ) + α
1−α

(1 + p)

]
M,

Mf =
[

α(1 − β)

1 − α

] [
1 + p

p(1 + φ) + α
1−α

(1 + p)

]
M,

Me = p(1 + φ)

p(1 + φ) + α
1−α

(1 + p)
.

�

Proof of Proposition 4.3. In order to analyze the effects of a permanent reduction in φ

on the steady-state output produced by entrepreneurs, I differentiate the expression at (33)
with respect to φ, and show that ∂W

∂φ
< 0 if and only if

[(1 − α)p−α(1 + φ)1−αp′ + p1−α(1 + φ)−α][1 + p + zp(1 + φ)]

< [1 + z(1 + φ)p′ + zp][p1−α(1 + φ)1−α],

which simplifies to

(1 − α)p−α(1 + φ)1−αp′︸ ︷︷ ︸
≡X

+ p1−α(1 + φ)−α(1 + p)︸ ︷︷ ︸
>0

< αp1−α(1 + φ)1−αp′︸ ︷︷ ︸
<0

+ (1 − α)p1−α(1 + φ)2−αp′︸ ︷︷ ︸
≡Y

. (A.10)

At inequality (A.10), all terms with p′ are negative. Since |Y | > |X| [as defined in
inequality (A.10)], it shows that the inequality (A.10) holds only if p < p̄ where p̄ is a
threshold with p̄ < 1. Inequality (A.10) does not hold for any parameter values that satisfy
a nonautarkic investment equilibrium. �

Proof of Proposition 6.2. The left-hand side of (38) is constant in w, whereas the
right-hand side is a decreasing function of w. Hence, the threshold η∗ that satisfies (38)
with an equality increases as w rises. �
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