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Abstract

How are the financial market and the product market interrelated? Prod-
uct market selection affects the default rate and screening incentive of finan-
cial intermediaries. In contrast to previous studies, bad screening technology
implies a low interest rate and a low default rate: i.e. intermediaries are suc-
cessfully repaid more often when the country has a bad screening technol-
ogy. When a country has an underdeveloped financial market, then the prod-
uct market is also inefficient. This product market inefficiency means that
the selection effect of the market is weak. In this case, many entrepreneurs
successfully enter the market. Financially underdeveloped countries suffer
from low productivity not only for inefficient screening technology but also
for weak product market selection.

Many firms in financially developed countries tend to choose exports,
merely because firms in such countries are more productive. Financially
developed countries have a comparative advantage in a financially dependent
sector.
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1 Introduction

The condition of the product market affects a project’s profitability and severe
competition increases the default rate. How are the financial market and the prod-
uct market interrelated? Financial intermediaries decide on the severity at which
they screen a borrower’s ability.! Intermediaries lend money to entrepreneurs who
need money to invent new products. When the product market is competitive, the
borrower often cannot repay money; i.e., product market conditions determine the
default rate. Many questions exist related to this market condition. How does fi-
nancial development affect product market competition? Does weak competition
in a developing country affect the screening decision of intermediaries?

When a country has bad screening technology, it has a low interest rate and
a high entry rate, in contrast to the assumption taken by previous studies such as
King and Levine (1993), Laeven et al. (2015), and Sunaga (2016). A country’s
bad screening technology weakens its product market selection. Weak selection
produces a low default rate. Why is this result different from that of previous
studies? Previous studies considered the case in which screening efforts directly
affect the default rate; this study considers the case in which screening efforts
indirectly affect the default rate by increasing the entrant’s expected productivity.
Good screening technology increases an entrepreneur’s productivity, but this also
means that the productivity of their rival is also increasing. In this sense, this
result indicates a general equilibrium effect.

This result has two implications for economic development. First, an uncom-
petitive product market is a byproduct of a weak financial market. When a country
has bad screening technology, not only this technology itself but also weak prod-
uct market competition reduces entrants ~ productivity. For example, India suffers
from too many small enterprises (Nageswaran and Natarajan (2016)). This un-
competitive product market can result from an underdeveloped financial market.
Second, the default risk is not a good indicator for inefficiency despite the com-
mon view. Financial underdevelopment weakens product market competition and
facilitates product market entry.

Interactions between product market selection and financial markets also af-
fect firms ~ export decisions. Firms in financially developed countries are produc-

'In this paper, intermediaries screen an entrepreneur’s ability before lending. This type of
screening is called ex ante screening. See also Aghion and Howitt (2009), who classified the
financial screening model into an ex ante or ex post screening model. In contrast to ex ante screen-
ing, ex post screening is done after lending and intends to prevent the borrower from engaging in
opportunistic behavior.



tive because of efficient screening of financial markets and a competitive product
market. Because firms in such countries are productive, they tend to export, and
many exporters exist in financially developed countries.?

Somewhat unexpectedly, intermediaries ~ screening decisions do not depend
on product market conditions except for the funds required for lending. Product
market competition only affects the interest rate, which is high when the product
market is competitive because the default rate is high.

1.1 Literature

Intermediaries affect economic development by selecting able entrepreneurs. This
economic development mechanism is explained by King and Levine (1993) and
Laeven et al. (2015), and Sunaga (2016). However, these studies do not consider
how product market competition affects financial markets. In their model, screen-
ing determines the default rate. It is natural to consider that the default rate is not
only determined by financial market efficiency but also depends on the product
market. In the previous studies mentioned, this channel is omitted. I use the Melitz
(2003) type of heterogeneous firm model to construct a model with this property.
The Melitz (2003) model has the following specification. Entrepreneurs pay fixed
costs to invent a new product before productivity is revealed. Entrepreneurs must
pay an additional fixed cost after productivity is revealed when they establish a
firm to enter the product market. Otherwise, they do not enter the product market
—there is product market selection. The default rate is not only determined by
screening efficiency but also by the severity of the product market selection.

The heterogeneous firm model is used to analyze many problems: Helpman
et al. (2004), Nocke and Yeaple (2007), and Nocke and Yeaple (2008) for analyz-
ing FDI; Baldwin and Okubo (2006) for analyzing economic geography; Baldwin
and Robert-Nicoud (2008) and Naito (2016) for analyzing economic growth ; and
Egger and Kreickemeier (2009) and Helpman et al. (2010) for analyzing the rela-
tionship between trade liberalization and wage inequality.?

Many papers empirically examined the heterogeneous firm model. Roberts
and Tybout (1997) showed that the fixed cost to engage in exports is substantial.
This fixed cost has a significant role for the heterogeneous firm model because it

2Manova (2013) showed that the liquidity constraint of the exporter is important to explain the
relationship between financial development and trade; however, this concept is out of the scope of
this paper.

3See also Baldwin (2005) and Baldwin and Forslid (2010).



affects product market selection. Pavcnik (2002) showed that resources are real-
located from less to more productive producers after trade liberalization. Eaton
et al. (2011) showed that productivity is positively correlated with a firm’s export
decision, which is consistent with the prediction of the heterogeneous firm model*

Previous studies have confirmed that product market selection changes the
property of the model; for example, Chaney (2008) used the heterogeneous firm
model to analyze the gravity equation and obtained results that differed from those
of the Krugman model. The results of this paper also depend on the existence of
additional fixed costs and the entry decision: product differentiability does not
affect equilibrium screening efforts only if there is product market selection; trade
costs affect interest rates only if there is product market selection; and high fixed
costs decrease the productivity of entrants only if there is product market selection.

Many papers also examined the relationship between financial markets and
product markets. Manova (2013) and Chaney (2016) analyzed how financial mar-
kets affect export decisions. If the financial institution in a country is functioning
well, firms in a financially vulnerable sector in this country export more than firms
in other countries. Benabou (1996), Benabou (2002), Buera and Shin (2013),
Banerjee and Moll (2010) and Moll (2014) explained how the distribution of pro-
ductivity is determined in a borrowing constrained economy.

1.2 Contents

Section 2 describes the basic structure of the model. Section 3 describes the prop-
erties of the model without product market selection. Although the case with
product market selection is more realistic, it is useful to examine the case without
product market selection: without analyzing this case, how product market se-
lection affects the outcome is unknown. Section 4 analyzes the case with product
market selection, and the determination of the screening effort and the interest rate
is shown. Although the product market determines the default rate, the screening
effort is not related to the condition of this market. As previously mentioned, bad
screening technology means low interest rates. This effect exists only if coun-
tries trade goods internationally and are asymmetric. When countries do not trade
goods, screening technology does not affect the default rate.

4See also Tybout (2003), Redding (2011) and Bernard et al. (2012).
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2 Model

There are two countries and L; units of homogeneous households in country
j € {1,2}. Each household inelastically supplies one unit of labor and obtains
wage income. According to Helpman and Krugman (1985), sector A is homo-
geneous goods sector: goods in this sector can be traded without trade costs and
marginal productivity is one regardless of country. Sector M is a monopolistic
competitive market, and a monopolistic competitive firm produces goods differ-
entiated as variety v.
Households in country j maximize utility U;:

maximize U; = (1 — )logYy + BlogY;

subject to Z / pi(v)y;(v) = I;

i=1,2 7 v€Qi;

([ w7y =y,

J

pij(v) is the price of variety v goods produced by country 7 and that are sold to
country j. y;;(v) is the quantity of goods produced by country 7 and sold to house-
holds in country j. Y is a sectoral aggregate of differentiated goods in country j
consumed by households. p is the elasticity of substitution across differentiated
goods. (2;; is the set of variety v goods produced by country ¢ and sold to country
J. I; is the income of country j. From the first-order conditions, demand function
of goods y;;(v) is obtained:

. —pP
yy(v) =2 }fﬁ)_,, 81, (1)

J

Pi(v) = (f,, pi(0)™* )flp is the price index in country j. Additionally, goods
J

in all sectors are assumed to be produced in all country. Wage rate in country j

equals 1 when good A is taken as numeraire. In this case, /; equals L;.

2.1 Firm’s production decision

Variety v produced in country ¢ and sold to country j has the following production
function:

Yij(v) = ¥ (v)li(v)



1 (v) is labor productivity, and /;;(v) is labor input. Firms maximize the operating
profit ;;(v) of market j:

maximize 7;(v) = pij(v)yi;(v) — (1 + 735)li5(v) )

subject to  y;;(v) = ¥ (v)l;(v) (3)
y -r

fl/ij(U) = pz]@) BL; (D

1-p
P,
7;; indicates iceberg trade costs. If firms sell goods to foreign markets, they
must pay costs proportional to the value of the goods: 7;; > 0if i # j and 7;; = 0.
From the first-order condition of this problem, I obtain an equilibrium markup:

oy = P 1T
py(v) p—1 9P(v)

Combining this equation with (3), I obtain the equilibrium operating profit:

P(v) 7

Tij(Y(v)) = 445 +Tij) 4)

A= ;(p” )P Pf - is the demand for goods in country j. Equation (4) implies

that operating proﬁt elasticity to productivity is p — 1. Operating profit is more
responsive to productivity when goods are more differentiated.

2.2 Firms’entry decision

Firms in country i must invest F/? units of fixed beachhead costs to enter the
domestic market and F” units of fixed beachhead costs to enter the foreign mar-
ket. These fixed costs have interpretations. According to Blanchard and Giavazzi
(2003) one can interpret these fixed costs to enter the market as a proxy for market
regulations. Alternatively, according to Lee and Mukoyama (2012) these costs can
be viewed as the cost to build a plant. The net profits from entering each market
can be written as follows:

i (U (v)) = max{m;(¥(v)) — FY', 0}

7 (Y (0) = max{my (Y(v) — F7,0} i # ©)



i € {1,2} is the home country of the firm producing variety v, and j is the
firms’foreign country. Combining these equations with equation (4), entry cut-
offs ¢¢ and 1) are defined:

Fi = ma(¥y) = As(wy)"™

P o (6)
B = ma(f) = A (!
ij

As depicted in Figure 1, firms with productivity 1 enter the domestic market if
and only if ¢ > ¢¢, and firms enter the foreign market if and only if 1) > ¥¥. As
depicted in Figure 2, a low A; can be interpreted as strong market selection: if A;
is decreasing, less productive firms do not enter the market.

™ (1Y)
Z]‘ 7Tij(w) o F;'d - F;m
Wii(l/’) - ‘Fid
0 ar—1 @;—1 PPl

) 1

Figure 1: Productivity and entry decision.

The high demand factor A; weakens market selection. Weak market selection
reduces the productivity of entrants. As is shown in section 4, demand A; is high
if country ¢ has bad technology.



mi(Y) = APt — F¢

77Z}d,ofl wpfl
i

Figure 2: Demand of domestic market and productivity of entrants.

Firms’total net profit 7} (¢)) can be written as follows:

m () = 7l (V) + 77 () (7)

If the total net profit is not positive, firms do not enter the product market.

2.3 Financial intermediaries

Entrepreneurs need to pay £ units of money to produce a new variety. Similar
to beachhead costs, this fixed cost has many interpretations: Lee and Mukoyama
(2012) and Arkolakis et al. (2008) interpreted this fixed cost as R&D cost. To pay
this cost, an entrepreneur must borrow from a financial intermediary. Although
another interpretation is possible, this interpretation is followed for clarity.

The potential productivity of an entrepreneur in country 7 is follows a Pareto
distribution:

Y

The slope parameter satisfies & > (p — 1). After paying the screening cost
S = 0(@/}{ )7, both the financial intermediary and the entrepreneur know whether

Gi()=1—(—=)"" (8)
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or not the entrepreneur’s productivity is higher than wif ; before screening, even
if the entrepreneur does not know the productivity. Intuitively, the entrepreneur
may know the properties of the goods she wants to produce but does not know
their profitability. Previous studies made this assumption. In Laeven et al. (2015)
and Sunaga (2016), the entrepreneur is heterogeneous only on the probability of
success, in contrast to this study. Helpman et al. (2010) worked with screening
technology similar to that of this study.

The intermediary and the entrepreneur randomly match each other. After
matching, the intermediary decides on whether or not to screen the entrepreneur.
If the intermediary decides not to screen the matched entrepreneur, the match is
dissolved. If the intermediary decides to screen, it offers financial contract R(@b)
conditional on v before screening. The financial contract must satisfy the limited
liability constraint. That is, the entrepreneur cannot pledge a repayment higher
than the net profit: R(¢)) < 7!(¢) for all 1. Because the payoff from this contract
is nonnegative, the entrepreneur always accepts any offer that satisfies limited lia-
bility. To maximize their profits, intermediaries offer the contract (1)) = m;(1)).
After screening, they know whether or not the productivity of the entrepreneur is
higher than Wc . The conditional distribution of productivity—productivity 1 is
higher than 2/)2-} —is also distributed according to a Pareto distribution:’

G(zﬂ\wsz):l—(%

If the entrepreneur passes the screening test, the intermediary lends F units
of money; otherwise, the match is dissolved. Otherwise, he lends money to the
entrepreneur. After investing /" units of money, the profitability of the invention
is revealed.

The expected profit of the intermediary before screening Hlf can be written as
follows:

)7 9)

I (¢f) = (Blrl ()Y > ¢]] — F/)Prob(y > ) — S (10)

(E[xt(¢)|[ > ] — Fr) is the gross return from lending after knowing that
the productivity is higher than ¥/. Prob(y) > v/) is the probability that the
entrepreneur is more productive than @/)Zf .

3In general, the conditional probability of a Pareto distribution has the following property:
Prob[y > by > a] = (2)7* forall a < b.



It is useful to consider the screening costs per lending contract S;:

~ S
S;

Prob(y > /) (11)
= 0:(u™) ()

Using (11), (10) can be rewritten:

I () = (Bt (¢) — F/ [ > o] — S;)Prob(¢ > o)) (12)

Intermediaries’profits II; are determined in equilibrium. If Hf is positive,
more contracts emerge and more entrepreneurs enter the market, which reduces
the price index P, the profits of firms 7/(¢)), and the profits of the intermediary
Hlf It H{ is negative, the financial intermediary does not screen the entrepreneur
and does not lent. It increases P;, 7!(1)) and Hzf . Hence, H{ must be zero in
equilibrium:

E[r}(¢) — F/|Y > ]] = 5, =0 (13)
The first-order condition of intermediary Zg; can be calculated as follows:
My (Blrt() — F10 > of) — 5= Prob(y > v/)
= ; — LW Z Y —wois Z Y
2 0!

+ Prob(y > m)a%{E[wf@/J) — R > 9] - )

=0

Using the zero profit condition (13), this equation can be rewritten to a more
convenient form:

eE[r!(¥)|v > l] = (v + k)S;
dlog E[rt (p)|v>v]] .

Plog o] is the repayment elasticity. Substituting this equation for the

zero profit condition (13), the following equation is obtained:

€=

TR NG = (14)

(2

(

As is described in the following sections, € changes according to whether or
not product market selection exists—product market selection changes the deci-
sion of the intermediary.

€

10



The interest rate R; is defined as the expected return from a successful en-
trepreneur:
E[m(¢)|¢ > 9]
F”L.T‘
From this equation and the zero profit condition, the following equation is
obtained:

R; =

(15)

RiProb(y > ¢fj) > ¢f) = F + S

R; is high when the intermediaries screen the entrepreneur more intensively or
market selection is strong. Prob(y > o9y > 1/){ ) indicates the entry rate.
1 — Prob(¢ > o)y > @Dif ) can be viewed as the default rate.

3 Product Market without Selection

In this section, the case without product market selection is addressed: F =
F" = 0and 1/){[ = ¢ = +¥. All firms enter the market. Hence, the expected total
operating profit can be calculated using (4):

k A,
Elr! ()¢ 2 9] = -— Ty > e (WhHr= e

This equation implies the elasticity of repayment € is p — 1. The equilibrium
screening efforts is obtained using (11) and (14):

8 1

il (17)

p—1

Proposition 1. a) Product differentiation—high p—is positively correlated with
screening efforts:

0 3 i ~i

L4 >0 05 >0 05 >0
dp ap dp

b) R&D cost is positively correlated with screening efforts:
o 0 dS; . dS; .
oFT oFT OFT =

11



c) Screening inefficiency implies a less productive entrant and higher individual
screening cost S;. However, total screening cost per lending S; is not changed:

o; 0 0S5, 0 95 0
a6; = o0; ~ a6;
d) Screening effort is not related to trade cost:
awl as, s,
v i,7,k € {1,2}

87’ gk 67’1'3‘ 87' ij
When the product market is highly differentiated, intermediaries screen more
intensively because the expected profit is more sensitive to screening efforts in
these sectors. Although this result is intuitive, it is not obtained if there is prod-
uct market selection: see section 4. When R&D costs are high, intermediaries
should lend more money. They screen the entrepreneur more intensively. Another
interpretation of this result is the quality-quantity substitution—if the cost of pro-
ducing one variety of goods is high, it is profitable to produce the variety with
higher quality rather than producing greater variety. These relationships remain
valid even with product market selection described in the following section. But
?/fif cannot be interpreted as the productivity of entrants in the case of the following
section. When the screening technology is inefficient, the intermediary must pay
a higher screening cost and endure a less efficient borrower. However, the total
screening cost to produce one variety S; is not changed because it must adjust
to satisfy the zero profit condition. Many variables are not related to screening
efforts: the equilibrium screening efforts depends only on limited variables. This
result remains valid even when considering product market selection, as described
in the following section.
The interest rate (15) depends only on product differentiation from the zero
profit condition (13) and equilibrium screening (17):

Ri=1+ (=
+( F{)
1 (18)
=1+ (——)
k+-
— =1
p—1
Proposition 2. a) The interest rate is positively correlated with product differen-
tiation:
OR;
>0
dp

12



b) The interest rate is not relate to R&D costs, screening inefficiency, and trade
costs:

8F7" N 691 - aTZ‘j - aTji -

0 L7
(2

A highly differentiated market implies that the intermediary screens the en-
trepreneur more intensively. To compensate for this screening cost, additional
money must be repaid, which increases the interest rate . Other variables do not
affect the interest rate: for example, the interest rate of an efficient country is not
different from that of an inefficient country. This insensitivity result does not hold
when there is product market selection(see section 4).

The effect of financial development to welfare is derived. Demand A; is used
as a measure of welfare: A; is positively correlated with the price index P; and a
low A; indicates a high level of welfare. From (11), (17), and (13), I obtain the
following equation:

) .
D Ay (W)t = —— F
j

-

¢ij = (1 + 7;;)' 7 indicates market openness: it is low when trade costs are high.
This equation can be rewritten into a more convenient form using (11) and (17):

Ay + ¢rody = FT (19)
Po1 Ay + Ag = FQT (20)

— p—1 -
Fr = {’;%1’ — 1}%_192-WW (w?i”)_ﬁ(p_l)(ﬂr)l_% means R&D inefficiency.
1327" is high if the screening technology is inefficient and R&D costs are high. These
equations can be solved diagrammatically—see Figure 3 and 4.

Previous studies, including Venables (1987), Melitz and Ottaviano (2008), and
Demidova (2008), obtained similar results. Even if financial market screening ex-
ists, these results remain valid. If one country becomes more efficient, the welfare
of the other country is decreasing. This result is reminiscent of the home market
effect: aggregate demand externality deprives a less efficient market of firms. If
one country becomes more efficient, the welfare of this country is increasing as is
expected.

The more liberalized country endures lower welfare. Firms in a country with
a low trade barrier are at a disadvantage: they need to pay higher trade costs than
firms in a country with a high trade barrier. Fewer firms enter the market in a

13



Ay

FT Fy
21

Figure 3: Technological improvement in the home country increases welfare in
the home country, and decreases welfare in the foreign country.
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b12 T
Fy
0 3 ~
Fr £y Ay
P21

Figure 4: Unilateral trade liberalization of the home country decreases the welfare
of the home country, and increases the welfare of the foreign country.
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country with a low trade barrier, leading to a high price index of a country with a
low trade barrier.
Equations (19) and (20) can also be solved using algebra:

Er — ¢y, Fr
Aj=—T—T i @1)
1 — i
Openness is assumed to be sufficiently low to ensure a positive price index:
ie. F — Oij F " > (. Using (21), the following result is obtained:

Proposition 3. a) If inefficiency in country 1 is increasing, demand Ai of this
country is increasing; however, that of the other country A, is decreasing.

0A,; 0A,;
— > 0> —
OFy oFy

b) Unilateral trade liberalization of a country hurts this country, and benefits the
foreign country:

0A; . 0A,
2 OP12

c) Suppose that ¢ = ¢1o = ¢o1. Bilateral trade liberalization increases the wel-
fare of both countries.

6m<0
0¢

. . a 1 8A2 8A
Proof. 1t is straightforward to show — > 0 > — and
Fr OF O

The differentiation of A; with respect to ¢, can be descnbed as follows:

> 0 from (21).

0A1 _ duF — F}
a¢12 (1 - ¢12¢21)2

Inequality is derived from ]527’ — ¢21F{ > 0.
The effect of bilateral liberalization can be obtained as follows:

0A1  20F] — (1+ ¢*)F}

<0

06 (1—¢%)?
0A, + ¢t
oy 5 is positive if and only if & —2 ¢ 2¢ . However, this inequality is incom-
patible with F — qb,-ij?’ > 0. [
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4 Product Market with Selection

In this section, the following assumption is taken as in the standard heterogeneous
firm model:

Assumption 1. a) Some potential firms do not enter the market and some domestic
firms do not export:

W < y? <yf i, g,k €{1,2}

The expected repayment can be written as a function of the entry rate Prob (¢ >
Y| > 1p7) because (1)) is zero if 1) is lower than ¢

E[r!(¥)[¢ > ¢f] = E[(r{(¢) + f (¥) — F")[¢ > ¢f]Prob(¢ > ¢ > ¢/)

Repayment elasticity € is k in this case. (14) and € = k imply the following

equation:

=" (22)
Y

This equation is similar to but slightly different from (17): this equation does
not include p—screening efforts do not depend on product differentiation. Using
this equation, the following results were obtained:

Proposition 4. a) Product differentiation is not related to screening efforts:

vl _ 08 _ 08 _

= = = 23
dp dp dp @3)
b) R&D cost is positively correlated with screening efforts:
ol S, S,
8_F{ >0 OF" >0 OF" >0

c) Screening inefficiency implies a lower screening threshold and a higher in-
dividual screening cost S;. However, screening cost per lending S; is not changed.:

. o5 08
26, = 00, 00;

d) Screening effort is not relate to physical capital cost and trade cost:

ovl oyl oyl

2 K3

OF! ~ OFF ~ dmy

0 i,j,k €{1,2}
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Product differentiation does not affect screening efforts, in contrast to the pre-
vious section. Screening efforts do not change the total net profit 7' but only
change the probability of entry. This produces an insensitivity to the elasticity
of substitution. Except for p, the implication of this proposition is same as the
previous section: only the amount of money that the intermediary must lend F
affects screening efforts. It is unexpected that the product market condition does
not affect the screening decision. Product market regulation, as represented by a
high F¢, does not affect the screening decision even if it affects entry severity. Ad-
ditionally, other variables representing the product market condition do not affect
screening.b

The interest rate and the entry rate are analyzed. The interest rate is intimately
related to the entry rate. The following equation can be obtained from (13), (15),
and (22):

R;Prob(y > ¢y > o)) = (1 +§) (24)

This equation implies that the interest rate and the entry rate move in opposite
directions. If the entry rate is low, intermediaries offer a high interest rate. Before
analyzing interest rate, the expected operating profit is calculated using (6):

d dp _ k (ohd d
E[m (V)¢ > 9] = T — (p_UAZ(%) F
Pvid
Tk
— 1
p—1
E[r] (¥)|¢ > ¢f] = E[r"()[¢ > ¢*[Prob(y > ][y > ¢f)
_ B v
-
— 1
p—1

®This result does not depend on the special functional form in this paper. For instance, consider

— dlogS and Ep(’(/Jf) 810gProb(1/;>1/;‘i|1/;>1pf).

the following non constant elasticity case: e(wf )= Do 9108 57

From the zero profit condition and first-order condltlon the following is obtained: S (z gF

When this equation has a unique solution, equilibrium screening does not depend on the product
market condition.

18



Substituting these equations for (15), I obtain the interest rate:

_ Bl 2 of
R; = o
1 25
- R i =
SR |
p—1

This equation is slightly cumbersome. I analyze the symmetric country case be-
fore analyzing the general asymmetric case.

4.1 Symmetric country

When two countries is symmetric, the export entry rate Prob(¢ > %[y > %)
takes the following simple form from (6):

L = (L))

Prob(y > vl > vf) = o
Substituting this equation for (25), I can rewrite the equilibrium interest rate:
1 1 F* k
_ d X —k "
R—]{;—]_F{F +F (1+T) (ﬁ) P }
p—1

Combining this equation with (24), I obtain the following proposition:

Proposition 5. a) The interest rate is negatively correlated to trade costs T and
F*:

? <0< gProb(w > ep > o)
OR 0
pIa <0< OTPI‘Ob(@b > 1/)d|77/1 > @Df)

b) The interest rate is negatively correlated to the R&D cost:

OR 9,
— > 4 > S
aF’“<O<8F Prob(y > %y > ¢7)

19



c) The interest rate is positively correlated to the domestic entry cost:

OR 0
" _ > b > ohf
R >O>aFdPI‘0b(77/)_77/) |¢_¢)

d) The interest rate is not related to screening inefficiency:

g—f = %Probw > Yl > ¢f) =0

The entry rate’s movement is similar to standard Melitz model. High trade
costs and high R&D costs lead product market less competitive. A less competi-
tive market implies a high entry rate. If the domestic entry cost is increasing, entry
becomes difficult.

Screening inefficiency does not affect the interest rate. Although inefficient
screening technology reduces the entry rate by reducing the entrepreneur’s pro-
ductivity, it also increases the entry rate by weakening product market competi-
tion. In the symmetric country case, these two forces cancel out each other. As is
subsequently shown, screening technology affects product market selection when
countries are asymmetric.

I analyze the productivity of entrant )%

Proposition 6. a) For © = F'¢, ['*, 1, the productivity of the entrant is increasing
if and only if the entry rate is decreasing:

ol OProb(¢) > ¢ > o/
WS e FProblv v 2yl (26)
ox Ox
b) The productivity of the entrant is decreasing if R&D cost is increasing:
ol
27

Proof. Part a is evident from % = 0. From (11), (22), (25) and (24), I obtain
these equations:

dlog S B
Ung}_ﬁV)@logF’" =1
- dlogR  dlogy? 8log1/}f)

~ OlogFr S(f)logF’” a Olog F"

. - dlogyd 1 1
From these equations, I obtain PlogF™ — T4k "k <0 O

Although the intermediary screens more severely when R&D costs are high,
the productivity of the entrant is decreasing. The screening effect is weaker than
the product market selection.
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4.2 Asymmetric Country

Using the entry cutoff (6), the export cutoff can be written as a function of the
domestic cutoff:

= () ()7 (28)
J J
I eliminate the export cutoff from (25) using this equation:
1 1 , T
Fo= —r B o (B () ™) iy (29)
1!

di; = (1+ Tij)_k(Ff)l_ﬁ indicates the openness of country j as in section 3.
Combining this equation with (24), I obtain the following equation:

FH) ™ + dio(FH 7T () * = Ey (30)
bor (F)71 (vh) ™ + F ()™ = By 31)

k
Fr= Qﬁ(% — 1)(%)_ﬁ(Ff)l_ij indicates R&D inefficiency: F is high if
R&D cost is high and screening inefficiency is high. When openness is assumed to
be sufficiently low, the slope of equation (30) is steeper than that of equation (31).
This restriction ensures a diagrammatic analysis. The technological improvement
of the home country—i.e. F { 1s decreasing—decreases the productivity of domes-
tic entrants ¢{ and increases the productivity of foreign entrants ¢ as depicted in
Figure 5. The unilateral trade liberalization of the home country increases the pro-
ductivity of domestic entrants /¢ and decreases productivity of foreign entrants 1/,
as depicted in Figure 6.
The solution to equations (30) and (31) has the following form:

~ PN L_ ~

Fy — dia(F)r 1 ' Fy
IS Tk Tk _
F — ¢ro¢on (FE) o1 (Fg)oT !

()" = (32)

Openness is assumed to be sufficiently low:’

"This assumption is slightly different from the assumption used for Figure 5 and 6. This paper
primarily works with algebraic solutions. The diagrams are used only for pedagogical purposes.
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Figure 5: Technological improvement and cutoff
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Figure 6: Unilateral trade liberalization and cutoff.
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Assumption 2.

k ~ dy - —1
1> o1 0 (E7) 7

~ ke,
F} > ¢y (F)7 T F) i
Using (32), the following proposition is obtained:

Proposition 7. a) R&D inefficiency in the home country is negatively correlated
with domestic cutoff and is positively correlated with export cutoff. R&D ineffi-
ciency in the foreign country has the opposite effect from that of the domestic and
the export cutoffs:

oye oy
OFT OFT
oy
OFT OFT

b) The domestic entry cost of each country is positively correlated with the do-
mestic cutoff of each country. The domestic entry cost of the home country is
positively correlated with the export cutoff of the home country; the domestic en-
try cost of the foreign country is negatively correlated with the export cutoff of the
home country:

o
oFd
o
OF!
E
oFd
Y
OFd

>0

>0
<0
<0

c) The openness of the home country is negatively correlated with the domestic
cutoff. The openness of the foreign country has an opposite effect from that of
domestic cutoff:

o

d
— <0< %
I¢a Ip1a
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Proof. See appendix. 0

The welfare implication of technical change and trade liberalization is similar
to that of the previous section:

Corollary 1. a) R&D inefficiency and high domestic entry cost decrease the wel-
fare of this country and increase the welfare of the foreign country:
0A 0A

= > 0>
oF7 oFy}
0A 0A,
— > 0> —
OFd OF

b) A country’s unilateral trade liberalization decreases the welfare of this country
and increases the welfare of the foreign country:

A A
0 1>O>8A

o D1

Proof. For v = F, ¢;,, the log differentiation of F = A;(y¢)?~" implies that
A; and /¢ move in the opposite direction:

0log A; _ (- >810g"¢)§i
or Pl 8¢

For FY, the log differentiation of F* = A;(5 N
in the opposite direction:

)?~" implies that A; and )7 move

dlog A; 0log ¥
gra ~ 1= 5
j

J

Combining these two equations with proposition 7 shows that the above proposi-
tion is correct. [

Inefficient technology in the home country implies low welfare in this country.
Inefficient technology in the foreign country implies high welfare in the home
country: inefficient technology in the foreign country allows the home country to
specialize in differentiated sectors. Firms in a country with high openness must
pay high trade costs. In this country, fewer firms enter the market.
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Using corollary 1, the results of proposition 7 can be interpreted as follows.
The productivity of entrant ¥¢ is low if openness qﬁm is high: selection is weak
in a highly open market. The R&D inefficiency of the home country increases
its demand. The home country’s high demand reduces the productivity of the en-
trants as depicted in Figure 2. The R&D inefficiency of the foreign country has the
opposite effect and domestic entry cost has a more nuanced effect. If the domes-
tic entry cost of the home country increases, it indirectly weakens the selection
since it increases the demand of the home country but it directly strengthens the
selection because entry is more costly. Moreover, direct effect dominates in this
model.

From proposition 7 and equation (24), the following proposition is obtained:

Proposition 8. a) R&D inefficiency in the home country decreases the interest
rate and increases the entry rate of the home country; R&D inefficiency in the
home country increases the interest rate and decreases the entry rate of the foreign
country:

0R,

0
1 <0< ——Probly > i >l
oF oFT [ > Yi|v > 9]

— >0 > —Prob > >
OFy OFy rob[y) > Y{|Y > ]

b) Unilateral trade liberalization decreases the interest rate and increases the
entry rate of this country, and increases the interest rate and decreases the entry
rate of the foreign country:

OR, 0
— <0< ——Proby > ¢y > ¢f]
5¢21 8¢21 ' '

8R1 0 d f
L > 0> ——Prob[y > ¢y > ]
015 O ' 1

c) The home country’s high domestic entry cost increases the interest rate and de-
creases the entry rate of this country, and decreases the interest rate and increases
the entry rate of the foreign country.

8R1 6 d f
- — > >
1d>0> FldProb[w_wlw_zﬁl]

OR, 0 f
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Proof. Forx = ggjk, F;i, F 5, 1t 1s straightforward to show the sign of %Prob(zﬁ >
P > w{ ) because the screening threshold does not depend on x:

0 oY
ZProb(y > ¢l > /) > 0 % <

0
ox

From (24), the sign of % 1s also obtained. For F{ , Ry 1s a decreasing function:

OR, 1 1 fd | 2 dy -2+ @Z}g —k
—~ = — Fy + Fy)e—1(—
p_
1 1 e 0
+ I d p—1— 2Nk
p—1
<0

From proposition 7 the second term is negative. 0 < a?ﬁTProb(@D > |y > 1))
1

is satisfied from (24). OJ

In contrast to the symmetric country case, inefficient screening technology has

a positive effect on the entry rate. A country’s inefficient screening technology

makes this country less competitive than the foreign country. This effect works

only through international trade: when countries do not trade, the interest rate

1
R; = — 1;—;1 does not depend on 6;. These observations imply that this effect

is drivgnlby international trade.

When F¢ and F are interpreted as a proxy for product market regulation,
product market regulation affects the default rate. Domestic market regulations
increase the default rate; foreign market regulation decreases default rate which
does not depend on regulations for domestic firms or exporters.

The export entry rate Prob(¢) > ¢%[¢p > 9¢) can also be calculable from
proposition 7:

Proposition 9. R&D inefficiency of the home country is negatively correlated
with its export entry rate of home country; R&D inefficiency of foreign country is
positively correlated to export entry rate of the home country:

0 0
rProbly > ¢l > Ui <0< @Prob[¢ > iy > ]

1
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This proposition shows that many firms in the financially developed country
engage in export activities. This finding reflects the concept that financially de-
veloped countries have a comparative advantage for differentiated sector. This
is roughly consistent with Beck (2002) and Beck (2003).® Firms in financially
developed countries tend to export more than firms in financially underdeveloped
countries because firms in developed countries are more productive. Screening in-
creases firms productivity and the competitive product market selects productive
firms. These two sources of productivity gain enables firms to export.

5 Conclusion

Combining the heterogeneous firm model with the financial screening model in-
dicates how product markets and financial markets are interrelated. The financial
market has a one-sided influence on the product market. When there is product
market selection, product market conditions do not affect the decisions of financial
intermediaries: i.e. even if the selection is severe, intermediaries do not change
their screening intensity. However, screening efficiency affects product market
conditions.

In contrast to previous studies, an inefficient financial market decreases the
default rate, which equals a high entry rate. A high entry rate reduces entrant pro-
ductivity. Hence, a country with an inefficient financial market suffers from low
productivity not only through inefficient screening but also through weak selec-
tion. This effect exists only if countries trade. More concretely, this effect can
be viewed as a byproduct of international specialization. Countries with an inef-
ficient financial market have a comparative disadvantage for differentiated goods.
Hence, only a limited number of entrepreneurs produce a new product in this
country, which weakens competition. Weak competition leads entrants to repay.
Paradoxically, an inefficient financial market produces a low default rate. Default
risk is not a good indicator of financial market efficiency. A financially underde-
veloped country has an unproductive product market not only as a result of inef-
ficient screening but also because of weak competition. This result is somewhat

8The caveats exist that are related to Manova (2013), who uses establishment size to control
for selection effect. In contrast to her study, the price index is an appropriate measure of selection
for the results of this paper. From cutoff condition, each cutoff is determined by the price index.
Second, although Manova (2013) uses the price index for her analysis, the price index used in
the empirical studies is not compatible with the index used in this paper. Since wage is used as
numeraire in this paper, a relevant measure is the price index divided by factor prices.
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paradoxical initially, but is a natural mechanism when appropriately interpreted.
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A Proof of Proposition 7

I show the results of domestic cutoff before the results of the export cutoff.

i < 0:
i 1
%AT = — e ->0
OFy (F — drodon (FO)7 T (F) 7
Z}/;i: > 0:
_ ~ E_
it Sz (E5) 0
OFf  (F{ = Guadm(F)7 T (Fg)7 ™!
d
g%lld > 0:
i) 1 — L F — 12 ( 1d) (Fd)iil <0
d b
OF; (Fl - ¢12(/521( i) 7= (Fd) )
Inequality is derived from assumption 1 > %q@zj (Fjd) !
% > 0:
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Last inequality is derived from ¢y, (F%)7°1 () ~F + Fd(yd)* = E.

ovf )
L_ ~ PN
oW _ T BR 4 dn B ()T
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012 (Fd ¢12¢21( )7 I(de)”_ 1)2
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« (Gra(F)7 1 (F)7 1) > 0
From equation (6), the following relationship is satisfied:
0log As dlog g f
TR (1= p) 2 =FF
8.73' ( p) 8.73' T i+ 1
dlog g d
=(1-p) IF§ +1>0 x = Fy
dlog A, oy ~_ fwopd
=(1— = F" F
or 1T 0%; S
Combining these two equations with g—?j <0< gﬁi, and gﬁ <
2 1 ¢12
provide the following results:
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