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Abstract

How do financial reforms affect the allocation of production within an economy
and its long-run macroeconomic performance? How does the impact of financial
reformsinteract with the effects of other policy reforms or the influence of an econ-
omy’s structural characteristics? These are the central themes of thisthesis.

Chapter 2 examines how financial and trade reforms interact in determining
the allocation of production within a general equilibrium heterogeneous firm trade
model. While the two reforms have complementary effects on average productiv-
ity, the marginal benefits of trade liberalization for wages and household utility are
reduced if much reallocative work has been done through a well-functioning finan-
cial sector. Financial reforms can spill over internationally via trade channels and
greater usage of exports as collateral can enhance the benefits of trade reforms.

Chapter 3 analyzes how domestic and international financial reforms shift pro-
duction across firms and sectors. Using a modified macro credit multiplier model,
changes in credit constraints prompt reallocations in production as firms respond to
adjustmentsin sectoral relative pricesand interest rates. Financial reformsgenerally
lead to higher relative investment by more productive firms and to increased aggre-
gate productivity. Intra-sectoral reallocations smooth out the steady state compara-
tive static effects of financial reforms. Structural features of an economy condition
the impact of financial reforms. Similarly, the impact of capital account liberaliza-
tion depends upon the state of domestic financia reforms.

Recent work has highlighted the potential for “threshold” levels of domestic



institutional development above which the potential growth benefits of financial
openness offset the associated risks. Chapter 4 provides a wide-ranging empiri-
cal analysis of potential threshold conditions using parametric and semi-parametric
methods. It finds that there are clearly identifiable thresholds in variables such as
financial depth and institutional quality and that the thresholds are lower for for-
eign direct investment and portfolio equity liabilities compared to those for debt
lighilities.
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Chapter 1

| ntroduction

How do financial reforms affect the allocation of production within an economy
and its long-run macroeconomic performance? How do the impacts of financial
reforms interact with the effects of reformsin other areas, such asin trade policy, or
with an economy’s structural characteristics? These are the central themes running
through the empirical and theoretical analysisin thisthesis.

This introduction provides an overview of the issues analyzed in the following
three chapters and highlights the interlinkages, and differences, in their motivation
and approaches. The final chapter summarizes the main results of the thesis and
outlines the potential implicationsfor future work.

The core themes of this thesis are motivated by the insights of the macro and
micro empirical literatures on the impact of financia reforms, both domestic and
international, on productivity and growth.! The theoretical analysis of Chapter 2
and Chapter 3 concerns both the reallocative impacts of financial reforms and their
interaction with other reforms or institutional features. In particular, Chapter 2,
Trade and financial sector reforms: interactions and spillovers, asks how the gen-

eral equilibrium effects of domestic financial sector and trade reforms interact in

1See, for example, the surveys of Levine (2005), Henry (2007) and Kose et al. (2009), and the
analysisof theimpactsof financial sector reformson allocative efficiency in Wurgler (2000), Galindo
et a. (2007) and Abiad et al. (2008).
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influencing aggregate productivity, wages and utility. Chapter 3, Financial reforms
and the reallocation of production: looking across firms and sectors, switches at-
tention to how the interaction between domestic and international financial sector
reforms influences the allocation of production within an economy. Focusing on
the second theme, Chapter 4, Thresholds in the process of international financial
integration, turns to an empirical investigation of the macroeconomic relationship
between financial openness and growth and how it is affected by certain “thresh-
old”, or conditioning, variables or policies such as domestic financial depth and
institutional development.? Figure 1.1 provides an overview and comparison of the
focus and type of analysis employed in the different Chapters, including the nature
of the financial reforms and the interaction variables which are examined.

In terms of the similarities across the theoretical models employed in Chap-
ters 2 and 3, both are modifications of workhorse models in the trade and macro
credit multiplier literatures, respectively, in which there are credit-constrained het-
erogeneous entrepreneurs who produce intermediate goods. In Chapter 2, thisin-
volves the introduction of domestic credit constraints into a stripped-down version
of Méelitz (2003) in which there is a continuum of entrepreneurial productivities.
Chapter 3 builds on the macro credit multiplier model of Kiyotaki (1998) which
features only high and low productivity entrepreneurs but, since the focusisalso on
the impact of reforms on inter-sectoral reallocations, the model is extended to two
sectors.

In both these theoretical models the focus is on the general equilibrium impact
of financial reforms as modeled as a relaxation in credit constraints, i.e. firms can
borrow more against their future revenues. Whilethis approach has the advantage of
simplicity, as it provides a clear link between borrowing and investment decisions

for producers, it is, of course, a relatively narrow dimension of financial reform.

2\ shortened version of this Chapter was published as Kose et al. (2011) in the Journal of Inter-
national Money and Finance, February, 2011.
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Figure 1.1: The themes and approaches of the different chapters

Macro impact | Type of Financial Interaction

of interest analysis reform effects
Chapter2 | Aggregate Theoretical Domestic Between domestic
Trade and productivity, * heterogeneous | * relaxation of financial reforms and
financial wages and utility firm trade model borrowing trade liberalization
sector constraints
reforms:
interactions
and spillovers
Chapter3 | Aggregate Theoretical Domestic and Between domestic and
Financial productivity * two-sector international international financial
reforms and heterogeneous * relaxation of reforms
the . entrepreneur borrowing
rea”omr'o‘" credit multiplier constraints
of production:

. macro model

looking across
firms and
sectors
Chapter4 | GDP growth Empirical International Between international
Thresholds in * cross-country financial integration | financial integration
the process of panel data * level of de facto and a range of
international analysis international institutional factors and
financial . . .
i . capital stocks and | policies
integration
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For example, it does not capture a range of features of financial reform which have
been highlighted by the recent global financial crisis, such astheintroduction of new
savings, borrowing or risk-sharing products or the implementation of improvements
in supervisory and regulatory structures and procedures.

Nevertheless, using a simple credit multiplier set-up alows a number of em-
pirically motivated modifications to be made in the models of Chapters 2 and 3 to
address their respective research questions. Drawing on the empirical literature on
theimpact of financial frictions on trade, such as Manova (2006) at the sectoral level
and Greenaway et al. (2007) at the firm level, Chapter 2 allows the extent to which
a firm may borrow against export revenues to differ relative to that for domestic
revenues. This may reflect additional organizational or informational problems in
recovering export revenues or institutional features, such as requirements to repatri-
ate export revenues. Chapter 3 also allows for a variation in domestic credit multi-
plies but across intermediate goods sectors, as suggested by empirical evidence on
sectoral differences in financing obstacles. Furthermore, while Chapter 3 abstracts
from international trade it does alow for international borrowing. Following Aoki
et a. (2010), an additional international borrowing constraint isintroduced whereby
foreign creditors can recover less than domestic creditorsin the event of default by
the borrower. This differentiation can be thought to reflect greater informational
costs or legal restrictions for foreign creditors.

Theempirical analysisin Chapter 4 continueswith the theme of the macro inter-
actions between the impacts of financial reformsand other policy variables. It builds
on the framework proposed in asurvey by Kose et al. (2009) that highlights not only
the potential indirect benefits of financial integration for growth, for example, via
incentives for greater macroeconomic policy discipline or domestic financial mar-
ket development, but also the scope for certain “threshold” levels of financial and
institutional development below which an economy is unlikely to gain the full in-

direct benefits of international financial integration and to reduce the risks. Indeed,
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the global financial crisis has added further fuel to the debate about the merits of
financial globalization and the potential trade-offs between its benefits and risks to
growth, especially for developing countries. Using panel datafor 84 countries over
the period 1975-2004, this Chapter provides an in-depth investigation into such po-
tential threshold effects using arange of empirical approaches, both parametric and
semi-parametric. Employing a common empirical approach, the analysis exam-
ines a host of measures of financial openness, including different types of capital
flow, and aso looks across a range of potential threshold variables, from domes-
tic financial development through to trade openness and institutional quality. Such
cross-country growth regressions have well-known limitations, for example, due to
omitted variables and sensitivity to outliers. However, as afirst step, they can still
be useful in helping to further understanding and to provide useful policy messages
related to the potential for threshold conditionsin the relationship between financial

integration and growth.
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Chapter 2

Trade and financial sector reforms:

Interactions and spillovers

2.1 Introduction

The efficient allocation of production across firms matters for aggregate total
factor productivity (TFP). Distortions which shift resources from more to less pro-
ductive firms can have a sizeable impact on TFP and hence on average output per
worker and welfare. For example, it is estimated that removing such resource mis-
allocations could increase TFP in China by 25-40% and in India by 50-60% (Hsieh
and Klenow, 2009).! Improvements of such magnitudes are equivalent to substan-
tial reductionsin the relative productivity gaps compared to the US, moving relative
TFP in both countries from around 40% to 60% of the US level (based on the 2004
aggregate TFP estimates of Jorgenson and Vu, 2007). Many of the wide-ranging
structural reforms across developing and transition economies in recent decades

have been focused on reducing distortionsto the allocation of production. Although

1These estimates are derived from a movement to ‘ US efficiency’ based on the distribution of
marginal products of capital for plants within sectors. In turn, in a model calibrated to US data,
Restuccia and Rogerson (2008) find similar order aggregate TFP effects of distortions to prices
faced by individual plants.
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reforms to trade and domestic financial sectors are often both key elements of such
policy packages, the respective related empirical and theoretical literatures have
generally abstracted from the potentially important reallocative effects of contem-
poraneous reforms in the other sector. Thus, a fundamental policy question of how
reforms interact in terms of their impact on aggregate productivity, wages and wel-
fare cannot be addressed.

The objective of this Chapter is to develop a theoretical framework to anayze
this issue through adding financial constraints to a two-country (non-symmetric)
heterogeneous firm trade model. In order to do so | add a number of novel, em-
pirically relevant, features to a baseline heterogeneous firm trade model adapted
from Méelitz (2003). The first isto consider intermediate production as owned and
operated by heterogeneous entrepreneurs whose borrowing is subject to credit con-
straints due to agency problems. The second is to allow these agency problems to
vary with the composition of the entrepreneur’s production between domestic out-
put and exports. Thisintroduces atwo-way linkage between afirm’s export decision
and its financial constraints as suggested by firm-level survey data. | then examine
the steady state general equilibrium interactions of the reallocative impacts of trade
and domestic financia sector reforms (considered as reductions in variable trade
costs and relaxationsin credit constraints respectively).

The interaction effects between trade reforms and domestic financial sector re-
forms appear qualitatively important. On the one hand, trade and domestic financial
sector reforms can have complementary effects in increasing the average productiv-
ity and size of producing entrepreneurs. If entrepreneurs face less restrictive credit
constraints as aresult of financial sector reforms then investment can increase more
in response to a lowering of variable export costs. With fixed factor supplies, a
greater reallocation from low to high productivity entrepreneurs is thus required in
order to maintain factor market equilibrium. Asaresult, the positive effects of trade

liberalization on average productivity and producer size are enhanced if domestic
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financia sector reforms are more advanced. On the other hand, in such a case the
marginal gainsfor wages and household utility as aresult of trade liberalization are
reduced. If credit constraints are less restrictive then effective borrowing costs are
lower, intermediate prices are reduced and real wages are higher. Thus, the marginal
benefits of trade liberalization in lowering prices and increasing real wages are re-
duced if much reallocative work has already been done through a well-functioning
domestic financial sector. In terms of the potential linkage between exports and
credit constraints, improvementsin the relative ability to pledge exportsto creditors
amplify the benefits of trade liberalization. A further insight of the Chapter is that
even in financial autarky the financial development of not just the domestic econ-
omy but also itstrading partner can play arolein determining the real wages and the
efficiency of domestic production. In particular, domestic financial sector reforms
in one economy can be exported via the trade channel putting downward pressure
on foreign real wages.

The value added of the approach adopted below isto provide aframework which
allows analysis of the macroeconomic implications of reforms in one area, for ex-
ample the domestic financial sector, conditional on other policy variables, for ex-
ample the degree of accessto international goods markets. Using this modeling ap-
proach to assess whether the interactions between these different reform measures
have quantitatively important empirical effects is an important next step. In the
rest of the Chapter, Section 2.2 first discusses the motivation and related literature.
Section 2.3 then provides an overview of the modeling approach focusing on the
credit constraints that entrepreneurs face. Section 2.4 provides details of the model
with Section 2.5 analyzing the steady state in trade and financial autarky to empha-
size the key mechanismsin the model. Section 2.6 then opens up the economiesto
international goods trade. Section 2.7 concludes including a discussion of further

research and empirical implications.
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2.2 Motivation and related literature

2.2.1 Motivation

The modeling approach which | adopt is driven by two main features: first, the
importance of addressing firm heterogeneity in any analysis of trade and domestic
financial sector reforms and, second, the importance of analyzing the interactions
of these two types of reforms. As surveyed in, for example, Bernard et al. (2007a),
recent heterogeneous firm models of international trade are motivated by the ob-
servation that exporters tend to differ from non-exporters in important ways, for
example being larger and more productive. Surveys indicate that only a limited
subset of plants export, for example around 20% in the 1991 US Census of Manu-
factures (Bernard et al., 2003). Thereisalso empirical support for the self-selection
of higher productivity firmsinto exporting rather than a causality running from ex-
porting to higher productivity, eg Clerides et a. (1998). At the same time, financial
constraints vary across firms and recent firm-level data suggests that the degree of
financial constraints faced by firms depends on their export status. For example,
using Spanish data Campa and Shaver (2002) find exportersto belessliquidity con-
strained whilst for UK data Greenaway et al. (2007) show that being an exporter
improves afirm'sliquidity and lowersits leverage.? This linkage from export status
to afirm’sfinancial constraintsisin addition to the growing empirical evidence on
the effects of financial constraints on export levels and patterns.® Indeed, the analy-
sisof Greenaway et al. (2007) suggeststhat the stronger financial health of exporters
can be seen as ‘an outcome rather than a determinant of entry’ into exporting.

The importance of analyzing the interaction of trade and domestic financial sec-

tor reforms can beillustrated by observed patterns of policy indicatorsor by thejoint

2Also, using World Bank survey data from developing and emerging economies Beck et al.
(2006b) find that the problem of bank corruption as a constraint to finance is less of a problem
for exporters.

3See, for example, the sector-level analysisin Manova (2006).
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presence of both reformsin many of the policy packages implemented by develop-
ing and emerging economies.* As an example of the association between the two
reforms, Figure 2.1 plots five-year averages for the trade and banking sector tran-
sition indicators for Central and Eastern European countries compiled by the Euro-
pean Bank for Reconstruction and Development (EBRD).> As expected, the levels
of the two policy indicators are positively associated - the second panel highlights
the often contemporaneous progress on both trade and financial sector reforms.® In
addition, reformsin one sector can take place at arange of initial valuesfor policies
in the other sector. Indeed, based on anew IMF dataset of de jure reform indicators
covering a wider sample of 91 countries over the period 1973-2005, Hauner and
Prati (2008) find that trade reforms tend to lead domestic financial reforms. Thus,
analysis of trade reforms assuming perfect credit markets would appear to be often
inappropriate. Whilst summary indicators of policy stance are clearly not perfect,
for example dueto the lack of information on enforcement or their aggregate nature,
the above patterns serve to highlight the empirical importance of analyzing the po-
tential trade-offs and complementarities in the effects of trade and financial sector
reforms. Such analysis can provide insights into the appropriate design of reform
packages in individual countries and can also shed light on the political economy

implications of different combinations of reforms.

“4See, for example, the chronology provided by Henry (2000) of reforms across 12 major emerg-
ing marketsin the 1980sand early 1990s or the analysis of IMF programme conditionalities provided
in IMF (2001).

SThe transition indicators represent an assessment of a country’s policies and institutionsin each
area against specific criteria with scores assigned from 1 to 4.33 such that higher values indicate
improvementsin the policy areas towards the levelsin advanced economies. Appendix 2.A provides
further details on the transition indicators and the sample coverage.

6As shownin Appendix Figure 2.12, similar associations are present when controlling for country
and period fixed effects.
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Figure 2.1: EBRD transition indicators, 5 year averages. levels and changes

(a) Levels (b) Change compared to previous period
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Note: Values of the transition indicators range from 1 to 4.33 with higher values representing standards moving towards
those of advanced industrial economies. Averages taken over 1989-1993, 1994-1998, 1999-2003 and 2004-2007 (four year

average). Lines represent lowess smoother (locally weighted regression) with 95% confidence intervals.

2.2.2 Redated literature

Thiswork is related to three main strands of literature. The first concerns the
reallocative effects of trade reforms in the presence of heterogeneous productivity
firms as analyzed in a growing theoretical literature (see, for example, the theo-
retical models of Melitz, 2003; Baldwin and Forslid, 2006). In such models trade
liberalization increases investment and the demand for labor. With afixed labor sup-
ply thisleads to arise in the minimum productivity of producers, shifts production
towards higher productivity firms and resultsin an increase in average productivity.
This reallocative process is supported in empirical studies such as Bernard et al.
(2006) in relation to the US, Pavcnik (2002) for Chile and Fernandes (2007) for
Colombia.

The second strand of related literature concerns the reall ocative effects of finan-
cial sector reforms. Theoretical models, such as Almeida and Wolfenzon (2005)
and Casdlli and Gennaioli (2006), illustrate how domestic financial development
(for example, contract enforcement or investor protection) can promote aggregate

productivity through reallocating resources to more productive firms.” From an

Also, in the context of international financial sector reforms, Aoki et al. (2010) emphasize that
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empirical perspective the beneficial impacts of financial sector reforms on alloca-
tive efficiency are supported in studies such as Wurgler (2000), Galindo et al. (2007)
and Abiad et al. (2008). For example, the latter paper finds domestic financial sector
liberalization to be associated with an improvement in the efficiency of the alloca-
tion of production (indicated by afall in the dispersion of Tobin's ) in a sample of
emerging economies.®

Thethird strand of related literature concerns the impact of financial frictionson
trade. Thiswork builds on the analysis of Kletzer and Bardhan (1987) which pro-
vides one of the earliest theoretical papers to emphasize the impact of financial in-
stitutions on patterns of comparative advantage. Subsequent empirical papers, most
recently using sector-level data, such as Beck (2003), Hur et al. (2006) and Manova
(2006), support the view that financial frictions are an important determinant of
trade flows. As the trade literature has moved towards heterogeneous firm models
such as Méelitz (2003) so a number of recent papers have used such frameworks
to analyze the role of financial frictions in determining export patterns, for exam-
ple Chaney (2005), Manova (2006) and Suwantaradon (2008).° Chor et al. (2008)
extend this approach to consider how financial frictionsin host economies affect ex-
porting and foreign direct investment patterns within athree-country model. Whilst
based on a similar broad modeling framework, this paper differs from these related
papers in a number of important features. First, the focus here is on the general
equilibrium macroeconomic effects of the interaction of trade and financial reforms
rather than solely the role of financial frictions in determining selection decisions

into exporting or foreign direct investment.'® Second, in line with the empirical evi-

the impact of capital account liberalization in shifting production across high and low productivity
entrepreneursis dependent on the development of the domestic financial sector.

8Abiad et al. (2008) also find that trade openness improves the allocation of production across
firms but the issue of the interaction of the two reformsis not addressed.

9Suwantaradon (2008) highlights how financial frictions lead to selection into exporting and
production based on both afirm’s net worth and productivity, compared to solely productivity in the
standard Melitz set-up.

ORelated work by Hsu (2006) also examines the productivity effects of trade liberalization in
the presence of financia frictions but with symmetric economies and within a different modeling
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dence, | alow for two-way interactions between exporting and financial constraints
(i.e. exporting decisions play arolein the credit constraints which in turn influences
the decision whether to export). Third, | solve for anon-symmetric rather than sym-
metric equilibrium to allow for the more realistic and policy-rel evant case where the

level of financial development and trade costs may vary across countries. !

2.3 Overview of modeling approach

There are two economies in the model, home and foreign, who may trade in-
termediate goods. The primary feature of the model is the set of heterogenous
entrepreneurs in each economy which produce, with varying productivity, interme-
diate goods using labor inputs.’> As in the standard set-up of Melitz (2003), de-
pending on her productivity an entrepreneur may choose to produce output for the
domestic market or to pay additional coststo access also export markets. However,
as the entrepreneur’s investment is subject to financial constraints, her production
decisions link domestic financial conditions and international trade.

In order to capture the effects of financial frictions on the productive sector |
consider intermediate producers as entrepreneurs who maximize their own utility
and operate and own their own projects. For simplicity, as in Chaney (2008), |
abstract from entry and exit decisions which can be analyzed within the standard
Melitz model through the assumption of perfect competition in the productive sector
and afixed cost of entry. Agency problems, such as inalienability of human capital
or ex post moral hazard etc., limit a firm'’s access to finance. The extent of these

borrowing constraints may differ with a creditor’s nationality. This may be due to

framework based on the transfer of ownership across dynasties.

"The three-economy model of Chor et a. (2008) also solves for a non-symmetric equilibrium
where two countries in the North are identical whilst the South country is subject to financial fric-
tions. However, in thismodel Southern producersare restricted to domestic output only and financial
frictions only affect fixed costs of production.

)t is straightforward to extend the approach to encompass capital or other factor inputs but for
simplicity | focus on the labor input case.
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different legal systemsor different informational and transaction costs. The degree
of borrowing constraints may also vary with the type of pledgeable output, namely
output for domestic or export markets. This might reflect the differential ability
of lenders to recover export output or to monitor exporting activities relative to
domestic output or activities respectively.

Agents in each country can access domestic credit markets consisting of one-
period risk-free debt contracts (with the underlying contracting problem assumed to
yield zero default in equilibrium). Borrowing of one unit of the home consumption
good from home creditors at time ¢ requires a gross repayment of R, units of the
time ¢ + 1 home consumption good. Similarly, borrowing a unit of time ¢ foreign
consumption from foreign creditors requires agrossrepayment of R, ;. of thetime

t+1 foreign consumption good. | now turn to the form of the borrowing constraints.

2.3.1 Domestic borrowing constraint

Domestic creditors face costs relative to the entrepreneur in recovering output
which has been pledged to them. This may be due to the inalienability of human
capital as emphasized in Hart and Moore (1994) or could reflect costs (in terms of
output) of recovery when there is ex post moral hazard such as in Aghion et al.
(1999) or costs of expropriation in the case of ex ante moral hazard. As in, for
example, Kiyotaki (1998) and Aoki et a. (2010), these financial frictions restrict
an entrepreneur’s borrowing so that debt repayments do not exceed the value to the
creditor of pledged output.*® Creditor recovery costs may differ with the creditor’s

nationality and the type of pledged receivables:

Assumption 1 Creditors in the home economy can recover a fraction0 < ¢ < 1

13Extending the model to add tangible assets, for example, capital or land, to the production
function would provide an additional form of collateral that could be pledged to creditors. The
creditor’srecovery rates on these assets would then affect the optimal ratio of factor inputs. However,
if creditorswere unableto recover pledged output and could only recover pledged capital or land then
financial constraints would only affect relative export to domestic prices if domestic and exporting
activities had different production functions.
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of the domestic intermediate output which has been pledged to them by a home
entrepreneur. The corresponding fraction for domestic inter mediate output pledged

by foreign entrepreneursto foreign creditorsis0 < 6* < 1.

The differential ability of home and foreign lendersto recover domestic outputs
pledged by entrepreneurs in their respective economies can be thought to represent
both the legal or judicial features of the economy and efficiency of the respective

financial systems.

Assumption 2 The recovery rate on export output pledged to a domestic creditor
isafraction . timesthe recovery rate on domestic output in home and . * in foreign

with 46 < 1 and p*0* < 1.

Assumption 2 is motivated by the firm-level empirical evidence from emerging
and devel oping economies of the linkage between exporting and credit constraints. 4
On the one hand any additional organizational or informational problemsin recover-
ing exports may reduce therelative ability of acreditor to recover exports compared
to domestic output. On the other hand, certain institutional features, such asrequire-
mentsto repatriate export revenues, could work in the opposite direction increasing
the relative recovery rate on exports. Thus| allow p to take values greater than or
less than one subject to the restriction that the export recovery rate 64 isbounded in
the unit interval (and similarly for 6*.*).

The creditor will only lend an amount such that gross repayments are less than
or equal to the recovery value of output pledged to them. Thus the domestic credit

constraint for a home entrepreneur indexed by ¢ can be expressed as:

Riy1bey1 (0) < reva 1 (0yai (9)) + reve i1 (0ye i1 (9)) (2.1)

14The requirement to pay the additional fixed exporting cost could also, in a situation of hidden
information over entrepreneurial productivity, act asasignalling device of higher productivity which
could facilitate lending.
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where R, 1b:11 () are gross repayments made by the entrepreneur in time
t + 1 domestic consumption goods for borrowing b, () at time ¢t. The cred-
itor can recover a fraction ¢ of next period’s domestic output by the entrepreneur
Yat+1 () . Thisprovidesrevenuesof revy i 1(0yq+1 (¢)) inunitsof the home con-
sumption good. Similarly rev, ++1(u0y. ++1 (¢)) represents the maximum value to
the creditor, in units of the home consumption good, of the pledged export output
Y1 (¢).2° Thus exporting increases the potential pledgeable output to a creditor
but, as detailed below, requires additional investment. In this set-up all investment
IS subject to the borrowing constraint. In contrast, in Chaney (2005) and Manova
(2006) borrowing constraints only affect the financing of exporting costs. However,
domestic production costs may also be subject to constraints and, due to the fungi-
bility of funds, applying different constraints to the two types of costs may not be

appropriate.

24 Mod€

Each economy is populated by two sets of infinitely-lived agents, households
and entrepreneurs, of mass L and M respectively (L* and M* in foreign).l” Both
sets of agents maximize expected utility over a final consumption good which is
produced using intermediate goods. These intermediate goods are themselves pro-
duced by entrepreneurs using entrepreneurial and household labor inputs (with en-
trepreneurs not restricted to working on only their own projects). As mentioned
above, agents are able to access domestic credit markets only. In the subsections

below | first introduce the final goods and household sectors which provide the con-

15The subscripts d and 2 will be used throughout to denote domestic and exporting variables
respectively.

161n Antras and Caballero (2009) financial frictions (which apply in one sector) also apply to all
production costs although the nature of revenues does not affect the credit constraint (which in their
case limitstotal investment to afraction of capital).

Foreign variables are denoted throughout by *.
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text for the subsequent analysis of entrepreneurs optimal decisions.

2.4.1 Final goods sector

The non-traded final consumption good in each country is produced using acon-
stant elasticity of substitution (CES) combination of domestic and imported inter-
mediate goods which are produced by home and foreign entrepreneurs respectively.
For example, home final good production, Y; , is given by:

., o, 7o/e-D
Yi=| [ ya(w) " dw+ [ yi,(w) 7 dw (2.2)

weQq wes

where y4.(w) is the home final goods sector demand for an intermediate vari-
ety w produced by a home entrepreneur; i ,(w) is the demand from the home final
goods sector for a variety w produced by a foreign entrepreneur and exported to
home; €2, denotes the set of available domestically produced intermediate goods
inhomeat timet; and, 2;, , isthe set of availableintermediate goodsin home which
were produced by foreign entrepreneurs and exported to home. The elasticity of
substitution in production between different intermediate good varietiesis o > 1.
For simplicity | assume that the elasticity of substitution between individual inter-
mediates does not vary between foreign or home intermediates.*® A corresponding
expression holds in the foreign economy with common substitution elasticities in
both countries. Due to selection effects into exporting, the set of home-produced
inputs available in home, €2, ,, may differ from the set of home-produced interme-
diate inputs available in foreign, €2, ;, (and similarly for the set of foreign produced
intermediate inputs available in foreign and home, €27, and €27 , respectively).

The final goods technology is open to al agents and takes place under perfect

18Relaxing this assumption does not change the results substantively if the elasticity between
home and foreign produced intermediatesis above unity and less than the el asticity between varieties
from the same country. Similarly, | abstract from any biasin final goods production towards home-
produced intermediates.
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competition. Intermediate goods are purchased to maximize profits given the final
consumption good price (7; at homeand F;* in foreign) and the prices of individual
intermediate goods. Profit maximization yields the standard domestic and export

demand schedules for each intermediate good w produced in home:

Domestic demand: y,:(w) = (p d’tp(w)) Y; (2.3)
t

Export demand: v, ,(w) = (p ”’];(f)) Y (2.4)
t

where py.(w) is the domestic price of variety w produced by the home en-
trepreneur with p, ;(w) the price charged for that variety when exported to the for-
eign country. With zero profits earned on final goods production, the aggregate

price indicesin home and foreign are given respectively by:

[ 11
1-0o l1—0o
Po=| [ puw) dw+ [ pi(w) dw (2.5)
|wERq, ¢ we; , ]
- 1
1—o Y l1—0o
P = f pjl,t(“’) dw + f Pap(w)  dw
_UJGQ;’t wEQI?t ]

With no money in the model the real exchange rate is equal to the ratio of ag-

gregate pricesindicesin the foreign and home country, RER, = P}/ P,.

2.4.2 Household sector

The representative household in each economy gains utility from consumption
of the non-traded final consumption good. In each economy the household labor
endowment (L in home and L* in foreign) is supplied inelastically in the domes-

tic economy and receives a per unit household real wage in terms of the respective
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country consumption good (w! in home and w!* in foreign). Domestic borrowing
by the household (denoted by b}, , for the home household ) is chosen to maximize
expected utility given wage income and debt repayments. Household sector borrow-
ing is assumed to be unconstrained. Whilst thisis clearly an abstraction it greatly
simplifiesthe analysis since the steady state interest rates are then determined from
the household euler equation.

The preferences of the home household are given by:

Ul = S8 In () (2.6)

s=t
where 3 is the household discount rate (common to home and foreign house-
holds) and ¢! is the household's consumption of the home fina good at time .
Consumption and gross debt repayments (b} in units of home consumption good)
are funded from wage income and new borrowings giving the household sector flow

of funds as:

b+ Rl = wiL + b, (2.7)

Thefirst order conditions with respect to domestic borrowing give standard un-
constrained Euler equations (with corresponding equations for the foreign house-
hold). With log utility the household consumes afraction (1 — ) of wealth in each
period (i.e. the return on last period savings plus the discounted present value of

future wage income).

2.4.3 Entrepreneurial sector

Similar to households, entrepreneurs maximize expected utility over consump-
tion and supply one unit of entrepreneurial labor in each period for which they

receive an entrepreneurial real wage (w; in home and w{* in foreign). An en-
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trepreneur’s labor can be supplied to any producer, i.e. it is not restricted to use
in the operation of the entrepreneur’s own production project.’® However, a num-
ber of crucial characteristics distinguish entrepreneurs from households. First, they
have access to an investment project by which they can produce intermediate goods
for domestic and export markets. Second, entrepreneurs are heterogeneous in the
productivity with which they produce intermediate goods indexed by ¢. The pro-
ductivity distribution is invariant, with cumulative distribution function G(¢) and
density function g (¢). Third, as discussed in Section 2.3, entrepreneurs face credit
constraints which are affected by their choice over investment projects. Finaly,

entrepreneurs are more impatient than households.

24.3.1 Investment projects

In each period the entrepreneur can choose to invest in a variety of projects.
First, the entrepreneur may choose not to produce and simply save through do-
mestic savings yielding a gross rate of return of R;. Second the entrepreneur can
invest in the production of intermediate goods for the domestic market. Third, the
entrepreneur may choose to invest in production for both the domestic and export
markets (given the cost structure detailed below an entrepreneur will never produce
for export markets only).

Similar to the multiple factor version of Melitz (2003) developed in Bernard
et al. (2007b), intermediate goods production by home entrepreneurs requires a
composite labor input of entrepreneurial and household labor which incorporates
both a per period fixed cost, f, and a variable cost equal to 1/, per unit of next
period output. There is a one period lag in production with next period’s output

requiring composite labor input today, [, (¢):

19Entrepreneurial 1abor income is required so that those entrepreneurs who do not produce in the
steady state and are constrained to zero borrowing have positive consumption levels.
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(o) = 2t 28)

wherey,.11 () isnext period’s production. The composite labor inputisacon-
stant returns-to-scale, Cobb-Douglas aggregate over household and entrepreneurial

labor inputs, I! () and I¢ (o) respectively:

L(p) =1 ()l ()¢ (2.9)

where 0 < ¢ < 1. Cost minimization gives a composite wage w; which represents
the cost per unit of composite labor input, w; = (wﬁ/c)C (we/ (1 =) ¢,
Producers of the final consumption good value a variety of intermediate inputs
and so, given the fixed cost, each entrepreneur produces a differentiated interme-
diate good under monopolistic competition. If the entrepreneur wishes to export
she must pay an additional fixed composite labor cost of f, per period. Exporting
also incurs a variable iceberg transportation cost = > 1 per unit exported. Since
the fixed cost of production f isincurred whether or not the firm produces for the
domestic market then the firm will always be better off producing for both the do-
mestic and export markets than for the export market alone. In the former case an

entrepreneur’s total composite labor demand is given by:

(o) = teetle) T (2 gy, (2.10)

24.3.2 Entrepreneurial equity investment

The entrepreneur’s cost of composite labor investment in production projects,
wily (v), isfinanced by borrowings, i.e. external funds, of b;,1 (¢), and own equity
investment, ie internal funds. At time ¢, the entrepreneur’s equity investment is

equal to her net worth entering the period, a; (¢), plus the entrepreneurial wage
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received minus her consumption expenditure ¢, (¢). Thus the entrepreneur’s flow

of fundsis:

ai (¢) — ¢ (p) + wi + b1 () = wily () (2.11)

An entrepreneur’s net worth entering time ¢ + 1, a4 (), is composed of the
gross returns on the equity investment made in the previous period, a; (¢) —¢; (@) +
wy. | definethe grossrate of return on thisinvestment realized at timet + 1 in units

of home consumption good as Fi1 (). Thus the transition of net worth is given

by:

a1 (9) = Fi1 (0) (ar (0) = ¢ () +wy) (212

The gross return varies with the entrepreneur’s investment choice. Consider the
case where the entrepreneur chooses to produce for domestic and export markets.
In this case, the gross return represents total real revenues from production minus

gross debt repayments:

A1 (9) = Yarr1 (9) Pagr (9) + Yopr1 (©) Dy (9) (2.13)

— Rip1bia (90)

where the relative domestic and export prices compared with the aggregate price
level in the producer’s country of residence are given by p,, (¢) = pa,. () /P and
Pri (9) = Poi () /Py respectively.

Given the flow of funds and the transition of net worth, the entrepreneur must
choose how to alocate her net worth state variable a, between consumption ¢, ()

and equity investment to maximize discounted utility:
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u () = ié In (c; (1)) (2.14)

The entrepreneurial discount rate, ¢, is assumed common across countries with
entrepreneurs assumed to be more impatient than households ie § < where 3 is
the household discount rate.?® The first order condition with respect to borrowing

is

1 [(0Fn (¢)
ald) ( oot (2) ) (@15)

Combined with the net worth transition equation this yields the standard re-
sults with log utility that current consumption is afixed fraction (1 — ¢) of current
wealth (defined as net worth plus the value of future entrepreneurial labor income
discounted by gross project returns). Using the Euler equation (Equation 2.15) and
net worth transition (Equation 2.12), the entrepreneur’s utility maximizing invest-

ment project choice isthat with the highest return F;, ().

2.4.3.3 Optimal investment project choice

The returns from the different investment projects are derived from the en-
trepreneur’s optimal choices over borrowing levels and production levels. This
maximization is subject to the flow of funds (Equation 2.11), the net worth transi-
tion (Equation 2.12) and definition of the gross equity investment return (Equation
2.13), domestic borrowing constraints (Equation 2.1), the demand from domestic
and overseas final goods producers (Equations 2.3 and 2.4 respectively).

For the home entrepreneur, the first order condition with respect to domestic

borrowing b1 () is:

20A lower effective discount factor for entrepreneurs can equivalently be rationalized by assuming
a death probability = such that 6 = 78 and that a new generation of entrepreneurs are born each
period such that the total population of entrepreneurs remains constant. The assumption of a lower
discount rate for entrepreneursis widely adopted in the related literature on financial constraintsto
ensure that the entrepreneur can never fully self-finance her investment.
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1/ci (@) = (6/cri1 (©) + N (9)) Resa (2.16)

where \! (¢) is the multiplier on the domestic borrowing constraint (with cor-
responding complementary slackness condition holding).
The first order conditions with respect to domestic production, y4.:+1 (¢), and

export production, v, .+ 1 (¢), give the following relative pricing conditions:

_  wgo /e (@)
Pag1 (0) = o Dojanio) 10700 (2.17)
Drii1 (©) _ d/cri1 () + «907_17)\% () (2.18)

Pa1 () d/civ1 () + (0u) = A (p)

How do prices differ from the case with no credit constraints? First, credit con-
straintsintroduce an additional pricing wedge v, (¢) > 1 over the standard uncon-
strained marginal cost plus fixed mark-up pricing rule. For example, for domestic
production, the unconstrained relative price of a home entrepreneur p,,,, (¢) =

“;(}itjll)" . The additional wedge added to domestic prices dueto credit constraintsis

increasing in the cost of finance and the extent to which the constraint binds and is

decreasing with the credit multiplier:

Vi1 (@) = <1 — Ry (1 - 907_1) ct (o) )‘tl (@))1 (2.19)

A similar additional pricing wedge applies to export prices whose value also de-

2lIn the absence of aggregate uncertainty and given the CES demand functions which the en-
trepreneur faces, the choice of investment in the intermediate output project is equivalent to a deci-
sion on relative prices.
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pends on the relative recovery rate on export output .

Second, compared to the case without credit constraints, export prices differ
from domestic prices due not only to the variabl e trade costs but al so the differences
in their respective pricing wedges. In turn these pricing wedges depend on the
different treatment of export revenues to domestic revenues by creditors.??

Given the above optimal decisions of the entrepreneur it is possible to define the
different possible values of the gross return £}, () associated with the different
investment options. Comparison of these returns yields the optimal entrepreneurial
choice between no production (yielding return F',, (¢) = Ry.1); domestic only
production (yielding return F2 , (¢)), and; domestic and export production (yield-
ing return F2; (¢)). Let the set of entrepreneurs in home and foreign be denoted
2 and ©2* respectively. The set of home entrepreneurs who produce goods for do-
mestic final goods producers, €2,..1 (Where (2,1 C 2), are the subset for whom
F2, (¢) > FL, (¢) and the set who also export to foreign final goods producers,
Qui1 (Where Q1 C Qg41q), arethose for whom F72 | (@) > F24 (p) > R
The investment decisions of foreign entrepreneurs can be characterized in asimilar

manner.

2.4.4 Aggregate conditions

In equilibrium, in each period market clearing conditions must hold in both
economies for domestic entrepreneurial and household labor markets, credit mar-
kets, intermediate and final consumption goods markets. Funds market clearing im-
pliesthat total borrowingswithin each economy are equal to zero (B, = B} ;| =
0). For each intermediate good, total demand from final goods producers must equal

entrepreneurial production. Final goods consumption also must equal final goods

2| nterestingly, if export revenues confer a particularly strong financing advantage rel ative to do-
mestic revenues, i.e. if u isrelatively high, then it could be the case that “dumping” occurs, i.e.
export prices are below domestic prices, despite the presence of iceberg trade costs.
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output in each country, ie C; = Y; and C} = Y,* and the value of final goods output
equals the value of inputs (by the zero profit condition for final goods producers).
In addition to these market clearing conditions, the home and foreign aggregate
pricing equations (Equation 2.5) must be satisfied. Finally, to close the model the
balance of payments must be in equilibrium, i.e. with financial autarky net exports

must equal zero:

NX, = / Pui (9) Yut (0) dp — RER, / Pt (@) Yau () dp =0 (2.20)

Qm,t Q;,t

2.4.5 Equilibrium definition

To summarize, given household and entrepreneurial debt repayments and pro-
duction levels entering period t, an equilibrium is defined by a path of aggregate
relative prices { RE Ry, wy,w;, Riy1, R. 141}, aggregate quantities {Y;, Y/, C, CY,
Byiy1, By}, individual entrepreneuria investment choices as reflected in inter-
mediate goods relative prices {p; ;.1 (©), Poss1 (9)s Dagir (©)s Prggr ()}, €N-
trepreneurial credit constraint multipliers {\} (¢), Ai* (¢) }, final goods producer
intermediate input demands {ya,:(¢), y.:(¢).yi:() ys ()}, household and en-
trepreneurial consumption levels {c, ¢; (), ¢!, ¢; (p)} and borrowing by home
and foreign households and entrepreneurs {0}, ;, bi+1 (), b\, 1, 05,4 () } which
are consistent with the optimal choices of households, entrepreneurs and final goods
producers described above and which satisfy the above aggregate equilibrium con-
ditions. In the sections below | focus on the properties of the steady state equilib-
rium given my interest in the long-run impact of the interactions between financial

sector and trade reforms.
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2.5 Domesticfinancial reformswith trade autarky

In order to illustrate the channels through which domestic financial reforms af-
fect aggregate productivity | first analyze the properties of the steady state equi-
librium with financial and trade autarky. Each entrepreneur’s productivity is in-
variant and so, with stable aggregate variables, the entrepreneurial project choice
decision (and hence aggregate value of production) will be constant provided each
entrepreneur’s net worth is stable. In this case, each entrepreneur’s consumption is
also stable and so aggregate consumption will be stableif household consumptionis
unchanging. This gives the familiar condition from the household Euler equations
R = R* = 1/p. Given the assumption that entrepreneurs are more impatient than
househol dsthen from the entrepreneurial first order conditionsall entrepreneurswill
be constrained by their respective domestic borrowing constraints. | can now pin
down entrepreneuria prices and production decisions which, along with aggregate

relative prices, can be used to specify the equilibrium.

2.5.1 Entrepreneurial production decisions

Substituting the steady state multiplier on the borrowing constraint A\! (o) =
(1/R—6)/c(p) > 0intotheoptimal relative prices expressions (Equations 2.17 and
2.18) gives steady state entrepreneurial relative prices in home (if an entrepreneur

produces) of:
w

Pa(p) = 20, (2.21)

where©, = 6 + (8 — 6)° and p = (o — 1) /o. Theterm ©, can be thought
as the reciprocal of the effective borrowing rate faced by entrepreneurs (as credit
constraints fall the effective borrowing rate falls to the unconstrained rate of 1/5).
Thus, with a common 6, in the steady state the pricing wedges are constant across

entrepreneurs. Using the intermediate good demand functions these prices deter-
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mine entrepreneurial production levels and revenues.

The comparison between an entrepreneur’s gross returns from saving and from
production of intermediates for domestic sale gives the familiar condition that the
entrepreneur will only produce if her revenues exceed the borrowing costs associ-
ated with production. Thisisthe case provided that the entrepreneur’s productivity

issufficiently high, ¢ > @, wherep, is defined by:

o s (B = LY e WS
pd(@d)yd((pd>_(6_p@d) (

Entrepreneurs who have a productivity lower than ©,; do not produce and, given
that their credit constraints still bind, end up in the steady state just consuming their
entrepreneurial wage each period. The mass of producing entrepreneursis given by
M (1 -G (g,)). Following Mélitz (2003), aggregate productivity, ¢ (@), can be

defined as a weighted average of the productivities of producing entrepreneurs:?

oo

1/(o-1)
%/@0—_19 () d@] (2.23)

[

¢ (Ba) =

A tightening of the credit multiplier on domestic revenues (i.e. fall in ¢) has
two partial equilibrium effects on the cutoff through raising the entrepreneur’s cost
of production and hence price. On the one hand the higher price charged by the
entrepreneur reduces revenues, increasing the term (p©,)' . On the other hand
higher prices are reflected in reduced investment needs and hence repayments (in-
creasing theterm (5 — p©,)). Whilst the former would tend to increase the produc-
tivity cutoff the latter may reduce the cutoff. In partial equilibrium, the net effect of

these two forcesis such that the former effect dominates and the partial derivative of

ZAsdetailedin Melitz (2003), ¢ (7 ) isthe weighted harmonic mean of producing entrepreneurs
productivities with the weights given by their relative output shares.
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the domestic productivity cutoff with respect to the domestic financial development

0 is negative:

Ipy _ a(1—-0) (8- 0)°
a0 O4 (8 — pOa)

<0

Note that these comparative statics ignore the general equilibrium effect of fi-
nancial development on the cutoff via aggregate prices and quantities. Thisis an
important omission since, as shown below, the general equilibrium effect will tend
to mean that higher financial development leads to a higher domestic production

productivity cutoff.

2.5.2 Propertiesof the steady state autarky equilibrium

Using the properties of the intermediate demand functions, the autarky equilib-
rium can be defined by a system of five equationsin the real wage, domestic interest
rate, domestic production cutoff, aggregate borrowing and final goods output. The
corresponding equations are the household Euler equation, the productivity cutoff
definition, labor and credit market clearing conditions and the aggregate pricing

equation.

Proposition 1 In financial and trade autarky, there exists a unique steady state
equilibriumin home referenced by relative prices {w, R}, the domestic production
cutoff {7, } and aggregate quantities {Y, B} fromwhich all other endogenous vari-
ables can be derived. With domestic financial sector reforms (i.e. increasesin the

credit multiplier 0) the steady state comparative statics are as follows:

e Average productivity of intermediate output rises through a reallocation of
production towards more productive firms as the domestic production pro-

ductivity cutoff, @, increases.

e Real wagesincrease.



e Aggregate consumption of the final good rises.

Proof. See Appendix 2.B.1. m

Thus by adding asimple credit constraint within this heterogeneous firm model,
financial sector reforms increase real wages and average productivity through are-
allocative process very similar to that emphasized in relation to trade liberalization.
With households unconstrained, al the reallocative work is done by the wage rate
and labor markets.?* If the credit multiplier is relaxed then, for a given wage, en-
trepreneurs lower thelr prices, increasing revenues and profits. Therisein 6 hasan
intensive margin effect increasing investment of existing producers. Ceteris paribus,
in partial equilibrium there would also be an extensive margin effect since, with
profits higher, more firms are induced to produce (see Figure 2.2). However, with
lower prices and more varieties the real wage rate rises. This reduces revenues and
raises costs. With profits reduced, lower productivity firms exit production. Asil-
lustrated in Figure 2.2, the overall effect is an increase in the productivity required
for entrepreneurs to make positive profits from domestic production.? Equivalently
for labor market clearing to hold the mass of producing firms must fall if the rise
in 6 induces greater labor demand across firms. Although the variety of intermedi-
ate inputs falls and the wage rises, the beneficia effects on unit costs of higher ¢
and higher average productivity lead to an overall risein final goods production and

consumption.

2The comparative static results for average productivity and real wages with respect to the credit
multiplier are similar to those in Aoki et al. (2010) when the credit constraint binds. However, in
their model, with households also constrained, as the credit multiplier rises there is adjustment of
thereal interest rate as well as the real wage.

2| nterestingly, in the model of Chor et al. (2008) the effect of arise in financial development for
acountry affected by credit constraintsis to reduce the productivity cut-off for domestic production.
This is because in their set-up the wage rate is pinned down by the exogenous productivity of a
homogenous good sector. Thus, absent the general equilibrium wage effects, thereis no requirement
for the productivity cut-off to rise to ensure that labor market clearing till holds. Instead thereis an
adjustment viathe free-entry condition in their model whereby the level of aggregate demand in the
economy must fall to ensurethat the value of entry is still equal to the exogenously determined entry
cost.



Figure 2.2: Impact of credit multiplier # on entrepreneurial production in trade
autarky
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2.6 Domestic financial reformswith trade openness

The two economiesare now open to trade in goods and entrepreneurs can choose
whether to export intermediates in addition to selling them to domestic final goods

producers.

2.6.1 Entrepreneurial production decisions
When the economies are open to trade the relative price of exports to domestic
output for a given entrepreneur is defined as follows:

2 (?) _ 70 (2.24)

Pa () O,

3l

where ©, = § + (5 — 0) (u@)%1 is the reciprocal of the effective borrowing
rate when export output is pledged as collateral. Compared to the standard model,
the relative price of exports now depends not just on the trade costs but on how

export and domestic pledged output are treated by domestic creditors. If therelative
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pledgeabilty of export output, 1, rises then the relative price of export to domestic
salesfalls. Asthe overall domestic financial development rises the relative price of
exportsrisesif 4 < 1, i.e. if the fall in the pricing wedge is greater for domestic
production, and fallsif > 1.

Again the comparison between an entrepreneur’s gross returns to domestic pro-
duction versus those for domestic and export production gives a productivity cutoff
, above which the additional revenues from exporting as well as producing for
domestic sales exceed the additional costs. The exporting productivity cutoff is
defined by:

o () I o WRERT £ (/p0,)"

The partial equilibrium effect of greater overall financial development 6 and the
ability to lend against export output, 4, isto reduce @, i.e. increase the propen-
sity of intermediate producers to export. The ratio of the exporting to domestic

production cutoff is given by:

— o—1 o—1 —c o—1
Y\ T S RERTTY (64 f = 1B
(&) -5 @) () es

The relative magnitudes of the exporting to domestic only productivity cutoff

(and hence the likelihood of exporting given domestic production) can be decom-
posed into three terms. First, as variable and relative fixed trade costs increase, i.e.
ast7 ' f,/f rises, the relative level of the exporting cutoff increases. Second, the
terms W reflect the relative scale of demand from foreign compared to domes-
tic final goods producers. The higher relative foreign demand the lower the cutoff

ratio ¢, /@,. Thethird term, reflecting financial constraints in the pledging of both
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domestic and export output, is the novel feature compared to the related literature.

Focusing on this third effect, if the relative ability of creditors to recover ex-
ports compared to domestic output, u, rises then the partial equilibrium effect is
to increase the propensity of producers to export. However, the impact of changes
in overall financial development, 6, is ambiguous. This is because, in contrast to
Chaney (2005) and Manova (2006), domestic production is also subject to credit
constraints. Thus, arise in 6 will reduce both the domestic and export production
cutoffsin partial equilibrium. For p lessthan one, arise in overall financial devel-
opment from alow level initially will tend to increase the relative exporting cutoff
since it has a greater effect on the domestic production cutoff. As financial devel-
opment rises the elasticity of the relative cutoff with respect to ¢ falls. If therelative
recovery rate j. is greater than one then the effects are in the opposite directions.

In line with firm-level empirical evidence which suggests a partitioning of pro-
ducing firmsinto exporters and non-exporters | focus on situationswhere g, /@, >
1. Given this ordering of the production cutoffs, home entrepreneurs can be parti-
tioned into those who do not produce (¢ < ©,), those who produce for domestic
marketsonly (¢, < ¢ < @,) and those who produce for export as well as domestic
markets (p,, < ¢). Similar expressions can be derived in foreign for ) and 7. The
average productivity of intermediate production with trade, o7, can be expressed as
aweighted sum of the average productivity of domestic production, ¢ (@), and ex-
port production, ¢ (), where the weights take into account the relative mass of
exporters to total producers and the relative level of export production (including

iceberg trade costs) to domestic production for a given entrepreneur.?®

265ee Appendix 2.C.1 for details.
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2.6.2 Propertiesof non-symmetricfinancial autarky steady state
equilibrium

The symmetric case can be shown to be unique without the need for specific
distributional assumptions. However, given that financial reformsin particular are
undertaken in a domestic economy without the need for corresponding reformsin
trading partners, it is of more interest to focus on the non-symmetric equilibrium.
Following the related literature | adopt the empirically plausible Pareto distribu-
tion for the numerical solutionswhere G(¢) = 1 — (@min/p)* With o, > 0 the
lower-bound productivity and « is the distribution shape parameter.?” Under this
distributional assumption the non-symmetric steady state equilibrium under finan-

cial autarky is uniquely defined.

Proposition 2 In financial autarky with entrepreneurial productivity following a
Pareto distribution, there exists a unique steady state equilibriumwith costly goods
trade which can be uniquely defined by a system of thirteen equations in relative
prices {w,w*, R, R*, RER}, domestic market production and exporting cutoffs
{@4, 2., P, P} and aggregate quantities {Y, Y*, B, B*} from which all other en-
dogenous variables can be derived. The corresponding equations are the home and
foreign household euler equations, the definitions of the four productivity cutoffs,
labor and credit market clearing conditions at home and abroad, the balance of
payments condition (ie balanced trade given financial autarky) and the two coun-

tries’ aggregate pricing equations.

Proof. See Appendix 2.B.2. m

2For simplicity the shape parameter a is common across countries (although the lower bound
productivity can be different across countries). Helpman et a. (2004) illustrate the empirical fit
of the Pareto distribution and note that the assumption that « > o — 1 is required to ensure finite
variances of revenues.
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2.6.2.1 Numerical parameter values

In the numerical examples below | focus solely on the impact of differences
in credit multipliers between countries with all other parameters identical. For the
production and productivity distribution parameters | follow Bernard et al. (2007b)
in setting the elasticity of substitution between different varieties 0 = 3.8 based
on the estimates from US data of Bernard et al. (2003), the shape parameter of the
Pareto distribution at a = 3.4 and the minimum productivity ¢,.;, = 0.2. The dis-
count factors of households and entrepreneurs are set at 5 = 0.96 and § = 0.92
respectively (yielding a steady state annual real interest rate of 4%). The share of
household labor costs in total labor costsis set at ( = 0.985 following Bernanke
et al. (1999) since entrepreneuria production rather than their labor income is the
focus of the model. For simplicity the fixed costs of domestic and export production
are set equal to one composite labor unit in both countries. Labor endowments are
identical across countries with the masses of labor and entrepreneurs which rescale
theresultssetat L. = L* = 100 and M = M* = 20 giving an export propensity
of producers of around 30% when variable trade costs 7 = 1.4.%2 This compares,
for example, to estimates of around 21% of plantsin the 1991 US Census of Man-
ufactures Bernard et al. (2003). In developing economies, Aitken et al. (1997) find
that around 27% of a 1986 and 1989 sample of Mexican manufacturing plants were
exporters whilst the samples of Clerides et a. (1998) have 35% of Moroccan plant
as exporters (1984-1991), 9.5% of Colombian plants (1981-1991) and acomparable
number of 23% for Mexican plants (1986-1990).

2.6.2.2 Impact of reformsto home financial sector

Before considering trade and financial reform interactions | first illustrate how

home financial sector reforms affect both the home and the foreign economy for

28gych trade costs are of similar order to the 44% estimate of border-related trade barriersin the
representative trade costs outlined in Anderson and van Wincoop (2004).
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given trade costs. This aids understanding of the mechanisms through which the
different reform policies interact. | compare the steady state equilibria with goods
trade (subject to symmetric iceberg trade costs 7 = 7% = 1.4) under different values
of home financial development (i.e. varying the credit multipliers # and ) with

foreign credit multipliers constant at 6* = 0.5 and p* = 1.

Entrepreneurial propensity to produce and export Asillustrated in Figure 2.3,
as the home credit multipliers rise the domestic production productivity cutoff in
home rises via the same channels as in autarky (i.e. increasing investment via the
intensive margin with the resulting real wage riseincreasing costs and causing lower
productivity firms to drop out of production).?® The higher wage costs also cause
the export production productivity cutoff in home to rise. In the foreign economy
the impact of changesin ¢ al take place viathe trade channel. In particular in this
general equilibrium set-up home financial devel opment affects not just home export
propensity (which has been emphasised in, for example, Chaney, 2005; Manova,
2006) but also the export propensities of foreign firms, as is aso the case in the
three-country analysis of Chor et a. (2008).

In the home economy the rise in 0 affects the export propensity (i.e. the ratio
©../®,) through two channels. The first is an ambiguously signed partial equilib-
rium effect via the relative financing constraints on domestic and export revenues.
The second effect is general equilibrium via the real exchange rate reducing the
relative demand for foreign relative to home intermediates. In the home economy
the net effect in thisillustration is that the propensity to export increases with home
financial development if the relative pledgeability of export output 1 is high but
fals with 6 for high . In the foreign economy it is only the general equilibrium

effect that is at work with a rise in home financial development causing a fall in

2|t can also be shown analytically that the domestic production productivity cutoff in the home
economy rises with an increase in the relative pledgeability of exports, .
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relative demand for foreign intermediates resulting in a reduction in the foreign
entrepreneurs propensity to export. This reduces overall labor demand and the do-
mestic production cutoff in foreign falls dightly to ensure market clearing. Whilst
these results are illustrative they indicate a potential channel through which the fi-
nancial development in one economy can spill over to the production and export
patterns of trading partners.

Figure 2.3: Impact of home overall financial development on entrepreneurial
production cutoffs and propensity to export
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Note: Home and foreign identical except credit multipliers. Foreign credit multipliers constant at ¢ = 0.5 and p* = 1.
Variable iceberg trade cost = = 7¢ = 1.4. The varying lengths of the plots against 0 for different values of p reflect the
restriction that ©6 < 1 asdetailed in Assumption 2.

Real wages and real exchange rate As in the trade autarky case the home real
wage rises with the home credit multiplier (Figure 2.4), i.e. the home final good

price falls. This reflects a combination of lower mark-ups for existing producers
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and arise in the average productivity of domestic and imported inputs which more
than offset the reduction in varieties of inputs. In the foreign economy, the direct
mark-up effect is not present with the result being that the lower variety of imports
contributesto afall in the foreign real wage as the home credit multiplier increases.
Thus the real exchange rate rises with the home credit multipliers as home and
foreign final goods prices fall and rise respectively.

Figure 2.4: Impact of home overall financial development on composite real
wages and real exchange rate under financial autarky

(a) Real wages (b) Real exchange rate
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Variable iceberg trade cost 7 = 7 = 1.4.

Intermediate output productivity and firm size As the home credit multiplier
rises lower productivity domestic producers and exporters exit in the home econ-
omy. Thisincreases the weighted average home productivity of intermediate goods
producers and the average size of producing entrepreneurs (Figure 2.5). In the for-
eign economy there is a dlight fall in the aggregate intermediate productivity and

firm size reflecting the slight decrease in the domestic production cutoff.

Exports From the properties of the demand functions for intermediate inputs, the
relative value of exports to total intermediate sales (both in units of domestic fi-

nal consumption good) at the entrepreneurial level is a function of the exporting
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Figure 2.5: Impact of home overall financial development on intermediate out-
put productivity and average size of producing entrepreneurs

(a) Intermediate output average productivity (b) Intermediate producer average size
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Figure 2.6: Impact of home overal financia development on firm- and
aggregate-level export to total intermediate revenue ratios under financial au-
tarky
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and domestic production cutoffs and is identical across entrepreneurs. For a home

entrepreneur thisratio is given by:

(L (3= <z) B
exrat <1 + £ (5= o) \ 3, ) (2.26)

The impact of changesin 6 on a home entrepreneur’s export ratio combines two
effects. First there is the impact on 5, /@, which, as detailed in Equation 2.25,
embodies relative demand from home and foreign final goods producers, financing
differences between exports and domestic revenues and trade costs. Second, thereis
the impact on relative net profits per variable unit sold between export and domes-
ticsdes(i.e. (85— pO.)/ (5 — pOa)). The overall effect depends on the relative
ability of entrepreneurs to pledge exports compared to domestic output to creditors.
In the home economy, the illustrations suggest that an entrepreneur’s export ratio
increases with 6 if u is high enough but has an inverted U-shaped response if 1 is
relatively low asillustrated in Figure 2.6. Changes in home 6 only affect aforeign
entrepreneur’s export ratio in financial autarky via the impact on the propensity to
export, i.e. viathedirect trade channel. With the foreign propensity to export falling
(ie g/ rising) with 0 this implies a decrease in a foreign entrepreneur’s export
ratio asitstrading partner’s financial development improves.

In the home economy the positive intensive margin effect on exports of im-
proved home financial development combines with a generally positive extensive
margin effect (for al but high levels of relative pledgeability of exports 1) to give
an overal increase in the ratio of aggregate intermediate exports to total sales. In
the foreign economy, the ratio of aggregate intermediate exports to total salesfalls
as . Thisreflects both an intensive margin effect (through lower relative demand
from home final goods producers for foreign intermediate exports) and an extensive

margin effect through the rise in the exporting production cutoff.



Household and entrepreneurial utility Household steady state consumption is
dependent upon household wage income and the net return on steady state house-
hold savings (which, from domestic funds market clearing, are defined by aggre-
gate entrepreneurial borrowing). Thus the effects of changes in home financial
development on household utility can be split into a household wage effect and
entrepreneurial borrowing effects. Thelatter can be categorized as adirect pledging
effect whereby arisein 6 for given revenues will increase entrepreneurial borrow-
ing capacity, an intensive margin effect on output via the wage and an extensive
margin effect on the mass of producing and exporting entrepreneurs who are able
to borrow. In the home economy arisein 6 leads to arise in wages and a positive
direct pledging effect which more than offsets the extensive margin effects of higher
production cutoffs and thus increases household utility (Figure 2.7). In the foreign
economy, with financial autarky, there is no direct pledging effect from changesin
0 and the wage effect viathe trade channel leads to afall in household utility.
Turning to entrepreneurs, the steady state consumption of non-producing en-
trepreneurs, who are constrained and hence cannot borrow, is equal only to their
entrepreneurial wage income. The consumption of producing entrepreneurs de-
pends on both their entrepreneurial wage income and their profits from total sales
(which are increasing in entrepreneurial productivity).*® Focusing on the home
economy, as 6 rises wages increase which unambiguously increases the utility of
non-producing entrepreneurs. However, for given productivity, higher 6 implies
lower profits from production as wages and production costs rise. Thus, for low
productivity entrepreneurs utility rises with ¢ but for higher productivity producing
entrepreneurs the negative profit effect more than outweighs the positiveincome ef-
fect and utility fallswith 6 (see Figure 2.7). Thisfeature can be viewed assimilar in

nature to the interest group theory proposed by Rajan and Zingales (2003) whereby

30A ppendix 2.C.2 provides further details on the composition of entrepreneurial steady state util-
ity.
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incumbent producers may oppose financial sector reforms because it reduces their

profits.

Figure2.7: Impact of homeoverall financial development on steady state utility
under financia autarky
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2.6.2.3 Interaction of reformsto trade and to the domestic financial sector

Having illustrated how changes in home financial development affect both the
home and foreign economy in the presence of trade | now turn to the interaction of
financial sector and trade reforms. In particular | consider the level and marginal
effects on the home economy of symmetric changes in the iceberg variable trade
costs and how these effects vary with the home credit multipliers (with the foreign
credit multipliers set at #* = 0.5 and * = 1).3! In doing so it is convenient to
define a trade freeness measure TF = 7177 which lies between zero and one with

TF =0asttendstoinfinityand TF = 1 for 7 = 1.

Home entrepreneurial propensity to produce and export: trade liberalization

For given credit multipliers, theimpact of trade liberalization between two economies

SLAlthough asymmetric changes in trade costs can be analyzed within the mode! | focus on sym-
metric changesin trade coststo reflect, for example, the implementation of bilateral trade agreements
involving common tariff liberalization or the effect of common reductionsin transport costs.
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who are already open to trade follows a similar pattern to that in the original Melitz
(2003) setup. A rise in trade freeness leads to a rise in the domestic production
cutoff, afall in the exporting cutoff and rise in the propensity of producers to ex-
port in both countries. However, as illustrated in Figure 2.8, the magnitude of the
marginal impact on the domestic production cutoff of these changes in trade free-
ness appears to increase with home financial development. When home financial
development is relatively high the intensive and extensive margin effects of trade
liberalization on labor demand are amplified, leading to a greater required rise in
the domestic production cutoff to ensure labor market clearing. Whilst the marginal
fall in export prices through trade liberalization is reduced at higher levels of fi-
nancia development the marginal impact on overall labor demand is higher due to
the looser borrowing constraint. Although not illustrated, as in the standard model,
greater trade freeness increases export propensity and aggregate- and firm-level ex-

port ratios. The impact of the level of the credit multiplier is of unclear direction.

Figure 2.8: Impact of symmetric changes in variable trade costs on home en-
trepreneurial production cutoffs
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Homereal wagesand real exchangerate: tradeliberalization Tradeliberaliza-
tion increases the variety of imported inputs used in final goods production. Whilst
the rise in the domestic production cutoff reduces the variety of domestic inputs
they are on average of a higher productivity. The net effect isafall in the aggregate
pricelevel and increasein homereal wages. Thereal wage gainsfrom trade opening
appear to be greater if overall financial sector development is lower and, for given
0, if the relative pledgeability of export output is higher (Figure 2.9). Theintuition
is that with 6 high the aggregate price level at home is relatively low and thus the
less the impact of any additional fall in prices due to the trade liberalization. The
rise in trade freeness aso increases the real wage in the foreign economy with the
marginal impact also greater if home financial development is relatively low. The
interplay of these two relative price changes suggests that if home development is
lower than that in foreign then the real exchange rate is less than one and is falling

with greater trade freeness.

Figure 2.9: Impact of symmetric changesin variable trade costs on home com-
posite real wages and the real exchange rate
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Homeinter mediate output productivity and firm size: tradeliberalization Ad-
ditional labor demand stimulated by increasing investment in export production as
trade freeness rises leads to a rise in the domestic production productivity cutoff.
This contributesto arisein intermediate productivity and average size of producing
entrepreneurs (Figure 2.10). Reflecting the corresponding greater marginal effect
of trade liberalization on the domestic production productivity cutoff these effects
are enhanced at higher levels of financial development (and at higher levels of rel-
ative export pledgeability for given #). Thus, in contrast with their impact on real
wages trade and financial sector reforms appear to have complementary effects on
aggregate productivity and firm-size.

Figure 2.10: Impact of symmetric changes in variable trade costs on home
intermediate productivity and average size of producing entrepreneurs

(a) Intermediate output average productivity (b) Intermediate producer average size
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Home household and entrepreneurial utility: trade liberalization In terms of
household utility, lower trade costs increase wage income. They also affect house-
hold saving (i.e. constrained entrepreneurial borrowing) viaintensive and extensive
margin effects on total pledgeable output for exporters and domestic producers. As

0 rises the real wage gains fall whilst the extensive margin effects increase (as the
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Figure 2.11: Impact of symmetric changes in variable trade costs on steady
state home household utility under financial autarky
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change in cutoffs rises). Overall, these effect combine to reduce the benefits to
household utility from trade opening as ¢ rises for given . (see Figure 2.11). This
result isintuitive - using one policy tool, ie trade opening, to improve the alocation
of production leads to less utility gain for consumer households if the resource al-
location is more efficient in the first place through stronger financial development.
However, the utility gains from trade liberalization are enhanced if, for given ¢, the
relative ability to pledge export output compared to domestic output is increased.
Although not illustrated, for a given level of financial development, the util-
ity of entrepreneurs increases with trade openness. Entrepreneurial wage income
rises whilst producers gain from increased demand and a greater propensity to ex-
port (despite the rise in production costs through higher wages). In terms of the
interaction of trade reforms and financial reforms, the picture is somewhat complex
combining the rel ative effects on both wages and intensive and extensive productive
margins. However, the utility loss for higher productivity entrepreneurs in moving
from low to higher financial development (i.e. increasing 6) which wasillustratedin

Figure 2.7 appears to be reduced when trade openness is higher. Thisis consistent
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with the interest group theory of financial development outlined in Rgjan and Zin-
gales (2003) whereby the opposition of incumbent producersto financial reformsis

weakened when an economy is open to international trade.

2.7 Conclusions

This Chapter provides a tractable extension of a two-economy heterogeneous
firm model to incorporate financial constraints affecting both domestic and export
production. In doing so it enables analysis of trade and domestic financial sector
policy changes across countries in a non-symmetric setting and provides some im-
portant insights into the mechanisms through which the two reforms can reallocate
production within the two economies, their potential similarities and their interac-
tions. In particular, numerical illustrations suggest that on the one hand domestic
financial sector reforms, in facilitating greater investment, can enhance the margina
effects of trade liberalization in increasing average productivity and firm size. On
the other hand, at higher levels of financial development the marginal benefits of
trade liberalization in reducing aggregate prices and raising real wages and house-
hold utility may be reduced. The numerical illustrations also highlight the role of
exports as collateral in amplifying the benefits of trade liberalization and the chan-
nels through which domestic financia sector reforms may be transmitted to trading
partners.

The analysis of the macroeconomic impact of the interactions of trade and do-
mestic financial sector reforms within a general equilibrium heterogeneous firm
setting provides anovel addition to the existing theoretical literature and is comple-
mentary to a growing empirical literature on the impact of financial constraints on

trade and FDI. However, it also highlightsthe need for additional empirical research

32Rgjan and Zingales also argue that opposition to domestic financial reforms will be reduced
when the economy is open to international finance, afeature from which the current model abstracts.
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on the quantitative significance of these interaction effects since, as noted by Baner-
jee and Duflo (2005), the question of whether there are potential gainsfrom adding
multiple sources of inefficiency to modelsto explain productivity differences across
countries is dependent upon their empirical relevance. The evidence from existing
studies on these interactions is limited. At the macro level, Chang et a. (2009)
provide support for the complementary effects of financial development and trade
openness on growth. At the firm-level, Topalova (2004), for example, considers
whether the impact on productivity of trade reformsin India varies across states by
financial depth and finds that although the point estimates are similar in states with
high or low credit to GDP they are only significant in the former. Further empirical
analysis on the interaction of the reallocative effects of trade and financial reforms
and their joint impact on aggregate productivity levels is of particular interest. A
focus for future work is thus to extend the model to a multi-sector set-up to derive
empirically testable predictions on the effects of reform interactions to be applied
to sectoral data on average firm-size and labor productivity. In addition to these
important empirical stepsthereisthe potential to modify the model to address other
policy relevant issues. For example, to extend the analysis beyond the steady state
in order to examine the transitional impact of reforms or to incorporate the poten-
tial reallocative effects of international financial liberalization emphasized by Aoki
et a. (2010).
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2.A Appendix: EBRD transition indicators

Full details of the EBRD transition indicator score methodology are available
at www.ebrd.com. The transition indicators cover up to 29 Eastern European and
former Soviet Union economiesfrom 1989 to 2007: Albania, Armenia, Azerbaijan,
Belarus, Bosniaand Herzegovina, Bulgaria, Croatia, Czech Republic, Estonia, FYR
Macedonia, Georgia, Hungary, Kazakhstan, Kyrgyz Republic, Latvia, Lithuania,
Moldova, Mongolia, Montenegro, Poland, Romania, Russian Federation, Serbia,
Slovak Republic, Slovenia, Tajikistan, Turkmenistan, Ukraine, and Uzbekistan.

The transition indicator scores are based on ajudgement made on an economy’s
progress relative to defined classifications. Scores range from 1 (little change from
centrally planned economy) through to 4+ (defined as 4.33) which represents norms
of advanced industrial economies. Trade measure also includes restrictions to cur-
rent account convertibility. In addition to the banking sector measure indicated in
the figures below there is also an indicator for non-bank financial institutions and
securities markets.

The trade and foreign exchange (FX) indicator ranges from avalue of 1 through
to 4+ (graded by the EBRD as 4.33) with “1. Widespread import and/or export
controls or very limited legitimate access to foreign exchange; 2: Some liberaliza-
tion of import and/or export controls; amost full current account convertibility in
principle, but with aforeign exchange regime that is not fully transparent (possibly
with multiple exchange rates); 3: Removal of aimost all quantitative and adminis-
trative import and export restrictions; ailmost full current account convertibility; 4:
Removal of all quantitative and administrative import and export restrictions (apart
from agriculture) and all significant export tariffs; insignificant direct involvement
in exports and imports by ministries and state-owned trading companies; no major
non-uniformity of customs duties for non-agricultural goods and services; full and

current account convertibility; 4+: Standards and performance norms of advanced

63



industrial economies. removal of most tariff barriers, membership in WTO.”

The corresponding definitions for the banking reform and interest rate liberal-
ization transitionindicator are “1: Little progress beyond establishment of atwo-tier
system; 2: Significant liberalization of interest rates and credit allocation; limited
use of directed credit or interest rate ceilings; 3: Substantial progress in establish-
ment of bank solvency and of a framework for prudential supervision and regula-
tion; full interest rate liberalization with little preferential access to cheap refinanc-
ing; significant lending to private enterprizes and significant presence of private
banks; 4: Significant movement of banking laws and regulations towards BIS stan-
dards,; well-functioning banking competition and effective prudential supervision;
significant term lending to private enterprizes; substantial financial deepening; 4+:
Standards and performance norms of advanced industrial economies: full conver-
gence of banking laws and regulations with BIS standards; provision of full set of

competitive banking services.”

Figure 2.12: EBRD transition indicators, 5 year averages. levels and changes
after removing country and period fixed effects

(a) Levels (b) Change compared to previous period
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2.B  Appendix: Proofs

2.B.1 Steady state equilibrium with trade and financial autarky

- Proof of existence and uniqueness

The steady state equilibrium in home can be defined by the following system
of five equationsin relative prices {w, R}, domestic market production cutoff {7, }

and aggregate quantities {Y, B} from which al other endogenous variables can be

derived:

1. Household Euler equation: R = 1/

2. Domestic production cutoff: 5! = w?gf 55?;2;;

3. Funds market clearing: B = 0

4. Labor market clearing: LM~/ f = H (©4,%,) Where

H (04,7,) = 24 A (3,)4+1-G (7,) and A (3,) = / (/70" g (@) do.

Pa
H (©4,%,) isincreasing in ©, and decreasing in g,,.

o0

5. Aggregate Pricing equation: w? ' = M (p©,)7 " /gp"_lg (p) dp

Pa

To prove existence and uniqueness of the equilibrium first consider the labor
market clearing condition. H (64, %,) iscontinuously differentiable (provided ¢’ ()
is defined) and tends to zero as 5, — oo and tends to infinity as@,;, — 0. Thereis
thus a unique value of ©,; for which the labor market clearing condition holds. Sub-
stituting the equilibrium value of &, into the aggregate pricing equation uniquely
defines the real wage. The domestic production cutoff then uniquely defines final
goods output Y. The real interest rate and aggregate borrowing are defined by the
euler equation and funds market clearing respectively.

Comparative statics with respect to ¢:
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) 88% > (: From the labor market clearing condition, using the implicit func-
tion theorem the equilibrium cutoff value can be shown to be increasing in

0.

° %—’g > 0: Using the definition of the real wage from the aggregate pricing
equation and the expression for 0,/ 00 it can be shown that the real wage is

increasing in 6.

° %—g > 0: In the productivity cutoff equation substitute in for wages from
the aggregate pricing equation. Using the labor market clearing condition
with some manipulation one obtains final goods output as a function of 7,

independent of ¢ giving 0Y /00 ~« 0%,;/06 > 0.

2.B.2 Non-symmetric steady stateequilibrium with financial au-

tarky - Proof of existence and uniqueness

_ o—1
Using the fact that f’d((“"d)iyd(“’d) = (f) plus the domestic production pro-

Pal ¥y yd(w’d)

ductivity cutoff then b, (va) ya (va) = (%)0_1 (/3f;U@d)' Similar expressions can
be used to define exporting revenues in relation to @, and also for variable labor
demand. The steady state equilibrium can be defined by the following system of
thirteen equationsin relative prices {w, w*, R, R*, RER}, domestic market produc-
tion and exporting cutoffs {3, @,, @5, . } and aggregate quantities{Y,Y*, B, B*}
from which all other endogenous variables can be derived:

Household Euler equations:

R=1/8; R"=1/B (2.27)

Domestic production cutoff definitions:
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o—1 w
- 2.28
YUY (5000 (22
e W (pe) e
5 (POu) (2.29)

Relative cutoffs g, /&) and & /5, (which cancel out foreign and domestic final

goods production):

_ o—1 *\ —O

(%) _ (RERw ) " (2:30)
Pa w
—x\ o0—1 *\ O

(% ) ~ (RERw ) - (2.31)
Pd w

where:

vt (7@2)"‘1 (5—/)92), N (T*@d)”—l (ﬁ—p@d)

Composite labor market clearing conditions:

v, =11 —-Tp,“ (2.32)
vy =0 -T5g (2.33)
where;
L= —

(L 7004/ (B— 000) T >~ FL1EpOu) (B p00)

withk = a/(a — o + 1). I'; and I'} are correspondingly defined using foreign

variables.
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Funds market clearing conditions:

B=B"=0 (2.34)
Balance of trade conditions:
RER = — (fi) = (2.35)
w P
= M{E(B—O%) [ omin )"
where = = N (B=pBo) (@z;m) .

Aggregate pricing equations in home and foreign respectively:

1 =w'""% "0 + (RERw")' "7y "0, (2.36)

T

1=w" "g7 0 + (RER/ w)” '@, U (2.37)

T

where:

Uy

(pOa)" kMl o = (pO%/77)7 kM il

v

(p@:;)ail kM*SO;inIN \Il; = (pGiU/T)Uil k:MSO?nin

Noting that the labor market clearing conditions define the domestic productiv-
ity cutoffs as functions of exporting cutoffs in each country and using the balance
of trade condition to substitute out for RFE R the relative cutoff equations define a

system in the two exporting cuts.

o-1 a —0
P . ((Z) E) T (2.38)
( (I — F;w;i‘“)‘”") P
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o—1
@ Z\ =\
N —((Z=) =) v (2.39)
((rl—r@;“) ”") ((%) )

Each of these equations describe an upward sloping locusin {z, %, }. Dividing
the two eguations gives a downward sloping curve which can be shown to intersect
(2.38) uniquely at positive values of the two exporting cutoffs. As mentioned |
focusonthe casefor which, /@ > 1 and ¢ /7" > 1 whichimpliesthat parameter
values must satisfy TY* > 1.

For the equilibrium values of o, and &) the wages can be uniquely obtained
from the aggregate pricing equations (again once the real exchange rate has been
substituted in):

1_0‘—1

—x\ @ 1—0
wt = (T —Tap,%) © U+ ((%) E) 77, (2.41)

Domestic production cutoffs can be obtained from the labor market clearing
conditions given the equilibrium values of », and @ which combined with equilib-
rium wages then determine equilibrium output from the domestic production pro-
ductivity cutoffs. From these variables all other individual steady state choice vari-
ables can be determined. Given the existence of a unique equilibrium the model can

be solved numerically using standard techniques.
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2.C Appendix: Trade steady state

2.C.1 Weighted average productivity

As in Mélitz (2003) the home average productivity of intermediate production
with trade, o, can be defined as a weighted harmonic mean over of productiv-
ity levels reflecting the additional production (inclusive of iceberg transport costs)
of those firms who choose to export. The productivity levels are weighted by an
entrepreneur’s output relative to the domestic output of the average productivity

level.y (o) -

~—1 1 1 ]O Ya(p) 4
_ A d 2.42
T 100G wen” TP 242
L Pa
Ty 1 77'%5 (o) 4
+ — ~ d
L+m, [ 1-G(Pg) va (@) 9(e)de
L Pa _

wherer, = iggd; isthe conditional probability of a producer exporting. This

expression can be simplified using the definitions of ¢ () and ¢ (p,,) from Equa-
tion 2.23 plus the relation between output levels yq () /va (¢') = (¢/¢)” and

between relative export to domestic output:

el LR Rl Y
1

o . Y
N L@(wd) '+ mT "RER 790(%) 1}

1+ m,

Thus, if the two economies are non-symmetric, the weighted productivity in-
cludes arelativedemand term RER°Y * /Y reflecting the differencesin demand for

intermediates from export and domestic markets.
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2.C.2 Entrepreneurial utility

In the steady state, an entrepreneurs utility w () = In(c(p)) /(1 — §) where

the steady state consumption level is equal to:

c(p)=w"+(1—-0)al(p) (2.44)

The entrepreneur’s steady state net worth is given by:

a(@) = ya(©)Dq (@) + ya (©) Py (0) — Rb () (2.45)

If the entrepreneur does not produce then, as she has no collateral, her borrowing
Is zero and she consumes all her wage income, i.e. a = 0. If the entrepreneur
producers then her borrowing is pinned down by the binding borrowing constraint

and so her net worth is given by:

(10 (1 =) =204 (2)
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Chapter 3

Financial reformsand the
reallocation of production: looking

across firms and sectors

3.1 Introduction

How do financial sector reforms affect the efficiency of the allocation of produc-
tion across firms and across sectors within an economy? How do the reallocative
impacts of domestic versusinternational financial reforms differ? This paper devel-
ops asimple theoretical model to examine these questions, building on aworkhorse
macroeconomic model of credit constrained investment.

The recent global financial crisis and economic downturn has sparked renewed
interest in the macro-financial linkages between household, corporate and bank-
ing sector financing conditions and real macroeconomic activity. Over the past
two decades a vast literature has developed on the amplification and propagation of
macroeconomic shocks through their impact on the balance sheets of banks and the
non-bank private sector (see, for example, Bernanke et al., 1999). Much of this

literature was motivated by the experience of the Great Depression and the role of
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financial factors in other economic downturns, such as in the Asian financial crisis
of thelate 1990s. In parallel, studies examining the fundamental question of why in-
come levels differ across countries have increasingly focused on how inefficiencies
in the alocation of production within an economy can be first order determinants of
total factor productivity (TFP) differentials (Syverson, 2010). Financia factors are
one type of such micro-economic distortionsthat can limit the efficiency of theallo-
cation of production.? Building on a standard macro model of credit constraints, but
focusing on the reallocative effects of financial reforms, this Chapter bridges these
two literatures with the objective of analyzing the general equilibrium mechanisms
by which domestic and international financial reforms affect the allocation of pro-
duction. As such it also amsto provide insights for the still challenging empirical
investigation of these effects.

To enable the examination of inter-sectoral, as well as inter-firm, reallocation
effects of domestic and international financial reforms, three empirically motivated
features are added to a baseline macro model of credit-constrained investment de-
veloped from Kiyotaki (1998). First, the model is adapted to a multi-sector set-up.
Second, credit constraints are allowed to vary across sectors, i.e. firms' ability to
pledge revenues differs across their sector of production. Third, international bor-
rowing constraints are added to the model to allow examination of liberalization
of access to international financing. The credit constraints within the model are
interpreted as financial reform variables which can be adjusted by the authorities,
for example, through regulations on collateral requirements, or which are altered
through technological or institutional changes (for example, changesin information

gathering, monitoring or bankruptcy costs).

For example, Abiad et al. (2008) find that financial liberalization leads to greater allocative ef-
ficiency across firms while Wurgler (2000) finds that more developed capital markets tend to be
associated with allocation of greater investment to sectors which are faster growing. Indeed, this
reallocative effect may outweigh the role of financia reforms in facilitating a rise in aggregate in-
vestment. For example, Tressel et al. (2009) find that in middle-income economies the primary
impact of financial reformsis on aggregate TFP rather than increased investment.
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Within the model, the individually optimal investment decisions of firms ad-
just to changes in their ability to borrow against future revenues. These partial
equilibrium decisions lead to genera equilibrium adjustments in relative prices,
namely relative prices across intermediate goods sectors and the domestic inter-
est rate, in order to maintain equilibrium between the demand and supply of funds
for investment. These relative price changes lead to two reallocation mechanisms
- inter-sectoral and inter-firm - in response to financial reforms (i.e. when credit
constraints are relaxed). As credit constraints are relaxed, the resultant changes
in firms’ incentives to invest depend on their productivity, leading to reallocations
across firms, and on the sector of investment, shifting incentivesto move production
across sectors.

The degree of financia reform in the economy thus determines how production
is alocated across firms and sectors. For example, as the recovery rate rises, the
benefit of greater leverage boosts the investment of productive entrepreneurs more
than that of the unproductive. As aresult their share in total investment rises and
thereis an intra-firm reallocation of investment towards the productive, raising ag-
gregate productivity (in line with the empirical evidence of Abiad et al., 2008). At
higher levels of the recovery rate, the rise in investment by the productive pushes
up the domestic interest rate until the unproductive find that their return from pro-
ducing falls to alevel at which they prefer instead only to lend to the productive.
At lower levels of the recovery rate, the overall demand for investment funds falls,
and relative prices and the domestic interest adjust. Unproductive firms now find it
worthwhile to produce as well asto lend.

Relative to the single-sector model of Kiyotaki (1998), the additiona intra-
sectoral mechanism in the model smooths out comparative static adjustments in
interest rates or productivity in response to financia reforms since now relative
prices across sectors, as well as the domestic interest rate, also adjust to maintain

equilibrium. But, on the whole the comparative statics are of a similar direction.
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For example, the domestic interest rate is non-decreasing with the recovery rate,
broadly similar to empirical patterns.

The structural characteristics of an economy act as conditioning factorsin deter-
mining the equilibrium allocation of production for agivenlevel of financial reform.
They also influence the impact of financial reforms, i.e. there is the potential for
reform complementarities.? These structural characteristics include the dispersion
in productivity across entrepreneurs and the idiosyncratic uncertainty they face in
their productivity. Thelatter could be thought of as stability of the businessenviron-
ment in terms of the risk of government expropriation of returns or other firm-level
political and regulatory risks. The empirical literature finds similar factorsto be im-
portant. Tressel et a. (2009), for example, find that property rights play akey role
in explaining the impact of financial, and trade, reforms in developing economies.
The model also pointsto the importance of not only the level of the aggregate credit
multiplier in determining the efficiency of the allocation of production but also the
difference in the credit multiplier across sectors. If this dispersion is high then in
genera the magnitude of the impact of financial reforms on productivity and other
endogenous variablesis lower.

The key features of the domestic autarky economy on the whole carry over into
the more complex case of alowing for international borrowing. However, closed
form solutions are not always possible due to the additional complexity introduced
by the international borrowing constraint. Equilibria are still partitioned by the do-
mestic recovery rate and policy complementarities continue to determine the impact
of financial reforms. The impact of financial reforms, both domestic and interna-
tional, again depends on the interaction of the direct effect of the changesinleverage
and the general equilibrium effects of changes in the domestic interest rate and rel-

ative prices. The relative impact of capital account liberalization on these transmis-

2Thisisin line with the “thresholds effects’ view of Kose et al. (2009), as outlined in Chapter 4,
on the growth impact of financial integration.
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sion channels depends upon the state of domestic financial reforms. For example,
the leverage benefits of arelaxation ininternational credit constraintswill be greater
at higher levels of the overall domestic credit multiplier, or pledgeability. However,
the relationship between changes in the degree of pledgeability and movementsin
sectoral relative prices and real interest rates is non-monotonic.® As a result the
comparative statics for capital account liberalization are often non-ambiguous.

Theimpact of international financial liberalization can also vary quite markedly
from that in which sectoral reallocations are switched off. For example, in the
single sector model, at low levels of recovery rates, the domestic interest rate is
pinned down to the productivity of the unproductive entrepreneurs and does not
change with financia liberalization, either domestic or international. In contrast,
when sectoral reallocations are allowed, return equalization of the unproductive
may require arise in domestic interest rates upon international liberalization.

The structure of the remainder of this Chapter is as follows. Section 3.2 draws
out the main linkages with the related theoretical and empirical literature. Section
3.3 highlights the key features of the model with Section 3.4 detailing the set-up.
As a baseline, Section 3.5 uses the domestic autarky setting to explore the poten-
tial for non-linearities in the impacts of financial reforms and the roles of policy
complementarities. Section 3.6 then examines the impact of financial reformswhen
the economy is opened up to international financial flows and, finally, Section 3.7

concludes.

3.2 Redated literature

The focus on the reall ocative impact of domestic and international financial sec-
tor reforms in this paper is related to four key strands of literature. As mentioned

above, the first is the broad macro theoretical literature on the impact of finan-

3As with the real wages and interest ratesin Aoki et al. (2010).
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cia frictions, including, for example, Kiyotaki and Moore (1997); Bernanke et al.
(1999); Matsuyama (2008, 2007). In particular this model is based on the stripped
down credit multiplier model of Kiyotaki (1998) which is one of the main building
blocks of recent DSGE models incorporating credit constraints.

The second strand is the growing literature examining the role of distortionsto
the allocation of production as a determinant of aggregate productivity. These in-
clude, for example, recent theoretical papers such as Restucciaand Rogerson (2008)
and the empirical work of Hsieh and Klenow (2009) (for a review see, for exam-
ple, Syverson, 2010). Within this literature a number of papers examine different
channels through which contracting institutions determine TFP growth through the
production allocation channel including, for example, Caselli and Gennaioli (2006),
Bueraet al. (2010) and Barseghyan and DiCecio (2008).

The third strand of related literature is a set of recent theoretical papers fo-
cusing on the impact of capital account liberalization within models of financially
constrained production. Depending on their focus these papers adopt arange of em-
pirically motivated modeling structures. For example Aoki et al. (2010) and Aoki
et al. (2009), on which this Chapter builds, incorporate labor market adjustments
in response to financia reforms, abstracting from the sectoral reallocations within
this Chapter. The work of Antras and Caballero (2009) focuses on the interaction
between international trade and capital flows within a model which incorporates
both labor and capital and variation in domestic financial frictions across sectors.
However, they abstract from reallocations across heterogeneous firms and make no
distinction between domestic and international borrowing constraints.

Thefinal related, and motivating, area of literature isthe vast empirical literature
on financial reforms and growth and productivity (see, for example, Levine, 2005,
for areview). Thisincludes papers looking at the interaction between international
financial liberalization and growth (such as Henry, 2007; Kose et a., 2009) and

the reallocative effects of domestic financial reforms. For example, the impact of
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domestic financial liberalization on the efficiency of the alocation of production
has been examined at both the sector-level, for example in Wurgler (2000), and the

firm-level, for example by Abiad et al. (2008) and Galindo et a. (2007).

3.3 Key featuresof the model

The model builds upon the basic credit multiplier model of Kiyotaki (1998)
which looks at the inter-firm reall ocation effects of domestic financial reforms. En-
trepreneurs with heterogeneous productivities invest in this period using their own
retained equity and borrowed funds in order to produce goods in the next period.
However, due to the inalienability of the entrepreneur’s human capital associated
with the investment project, creditors can only recover a fraction of next period’'s
pledged revenues if they take over the project in the event of default. As a result,
an entrepreneur can only borrow a fraction, or credit multiplier, of next period’s
pledged revenues.*

In partial equilibrium, for the same amount of own equity investment, a higher
productivity entrepreneur can produce more next period and so can pledge greater
revenues to, and borrow more from, creditors than a less productive one. In gen-
era equilibrium, the interest rate will equalize the supply and demand of domestic
funds. More productive entrepreneurswill borrow from the lower productivity types
who earn more from lending than producing themselves. As the credit multiplier
varies so the allocation of investment and production across entrepreneurs by their
productivity changes, leading to an adjustment in aggregate productivity.

Three key, empirically-motivated, features are added to this basic model to en-
able the examination of inter-sectoral, as well as inter-firm, reallocation effects of

domestic and international financial reforms - (i) a multi-sector set-up, (ii) alowing

4As in Tirole (2006) a Hart-Moore credit constraint based on inalienability of human capital
of the entrepreneur can be trandlated into a corresponding constraint motivated by moral hazard or
costly-state verification.
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Figure 3.1: The key features of the model
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for the variation in credit constraints across sectors, and (iii) the addition of interna-
tional borrowing constraints. Figure 3.1 highlights these features, illustrating how
the model builds on Kiyotaki (1998) and departs from the approach taken in the
related work of Aoki et al. (2010).

First, to allow for inter-sectoral reallocations, entrepreneurs are able to produce
in two intermediate goods sectors which are then combined into a final good. The
relative prices of these intermediates, which are affected by financial reforms, help
to determine the all ocations of production across both entrepreneurs and across sec-
tors.

Second, in order to examine the impact of changes in access to international fi-

nance as well as domestic financial reforms, entrepreneurs are able to borrow from

5Along with the domestic interest rate, it is this relative price which leads to reallocations in
production rather than movementsin the relative wage (and domestic interest rate) in the one-sector,
two factor, model of Aoki et al. (2010).
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abroad. Investment decisions are made subject to both an international and an over-
all borrowing constraint, and the ability to pledge revenues to foreign relative to
domestic creditors differsasin Aoki et al. (2009), Aoki et al. (2010) and lacoviello
and Minetti (2006). In particular, foreign creditors are assumed to bein aweaker po-
sition to extract revenues from a project which they take over in the event of default.
This could be, for example, for reasons of higher transaction costs, informational
disadvantage or regulatory or legal factors.® Senior domestic creditors will restrict
their lending so that total borrowing repayments are at most equal to the revenues
they can extract from the project if they take it over.

Third, the credit multiplier on next period revenues differs across intermediate
goods sectors.” Thereis strong empirical support to suggest that there are sectoral
differences in financing obstacles.® For example, Beck et al. (2006a) find sectoral
dummies have significant coefficients in regressions of the degree of self-reported
financing obstacles in a sample of over 10,000 firms across 80 countries surveyed
in 1999 and 2000 by the World Bank Business Environment Survey.

There are a number of intuitive rationales for variations in credit multipliers
across sectors. Perhaps the most simpleis that policies, whether for political econ-
omy or regulatory reasons, may target different sectors. For example, this could be
intheform of directed credit towards certain sectors, or indeed politically-motivated
credit to individual firms. Legal and regulatory costs or treatment, such as capital
adequacy requirements or loan-to-value ratios, may aso vary across sectors (as, for
example, under the Basel 11 capital adequacy rules), feeding through into variations

in credit multipliers across sectors.®

6See, for example, lacoviello and Minetti (2006), for an overview of reasons why foreign lenders
may have relatively limited liquidation ability.

"To keep the model simple, this is the only difference between two sectors and so is needed to
make the addition of a sectoral set-up have meaning.

8variations in borrowing constraints across sectors are also seen in, for example, the models of
Matsuyama (2008) and the aforementioned model of Antras and Caballero (2009).

%In reality, to add further complexity, there may also be regional variationsin contracting insti-
tutions or legal costs within an economy. For example, within regionsin India, World Bank (2009)
finds that contract enforcement costs (as a percentage of the value of the claim) vary from around
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A second rationale for differential credit multipliers across sectorsrelates to the
inalienability of entrepreneurial human capital as emphasized by Hart and Moore
(1994) and employed in the macro models of Kiyotaki and Moore (1997) and Kiy-
otaki (1998). An entrepreneur’s human capital input may be easier to replacein one
sector than in an other. For example, this could be due to the complexity of the pro-
duction process. Figure 3.2 illustrates the variation in measures of the “complexity”
of different industries proxied by the dispersion of intermediate inputs (based on
US data). The more complex a project, the more difficult it may be to replace the
entrepreneur in the event of default, or to monitor the project, and hence the lower
the credit multiplier on next period’'s revenues up to which the creditor would be

willing to lend.

Figure 3.2: Potentia rationalefor variationsin financial constraints across sec-
tors - differencesin “complexity” and asset tangibility across sectors

(a) Complexity (b) Asset tangibility

Machinery, except electrical
Q)
°
o H o o® ° °
° ® e o
- °
[ ° °
°

.6
|

Paper and products ®

°
° )
o~ Footwear, except rubber or plastic Industrial chemicals

Asset tangibility measure
4

L

L ]
L ]

L ]

L ]

L ]

Industry 'Complexity’ (higher more complex)
2
L
L]
L ]

o Lealhevf%%éﬁ,(j china, earthenware

Petroleum refineries ® o 1

° Petroleum refineries ®

N ® Log iapital—labor é\ﬁo 1 Lo ° 8 Log (1:apital—lab0r rlétzio 4
Note: Data for US 3-digit SIC manufacturing industries. Asset tangibility measure from Braun and Larrain (2005) is the
industry median of the ratio of net property, plant and equipment to total assets by U.S.-publicly listed firms during the 1986—
1995 period. Capital-labor and “complexity” measure from Cowan and Neut (2007) based on the 1992 US input-output
tables. The complexity measure is constructed as the negative of the Herfindahl index of intermediate inputs used by an

industry (i.e. the less concentrated the intermediate inputs used the more “complex” the industry).

A third related rationale concerns differences in production structures. For ex-
ample, sectorsdiffer in their levels of tangible assets which can be pledged to cred-

itors (see the US industry variation in Figure 3.2). Although in the model of this

17-18% in Patnaand in Hyderabad through to 34% and 39% respectively in New Delhi and Mumbai.
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Chapter the production structure is linear in investment (which depreciates 100%
between periods) there is a clear read across to a more complex production struc-
ture taking into account different capital-labor ratios and asset tangibility across
sectors.

The following section details the set-up of the model in terms of entrepreneurs
objectives, technology and optionsto invest and borrow. It then outlinesthe equilib-
rium conditions for individual entrepreneurs (i.e. determined by the optimal return

from her investment and borrowing choices) and the aggregate market clearing con-

ditions.
3.4 Mode€
341 Set-up

There is a mass one of entrepreneurs who make investments to produce two
types of intermediate goods and who consume a final consumption good. An en-

trepreneur indexed by 7 maximises discounted log utility:

o0

U (i) = E Y B In (e (i) (3.1)

s=t

where 3 is the discount rate and ¢; (7) is the entrepreneur’s consumption of the
final good at timet.

The final good, which is the numeraire, is used for consumption as well asin-
vestment and is produced from a simple constant returns to scale Cobb-Douglas
technology combining the two intermediate goods. Final goods technology is open
to all agents and takes place under perfect competition. Aggregate output of the

final good, Y;, can thus be expressed as a function of aggregate production in the
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two intermediate sectors, Y; ; and Y5, respectively:
Vi =YYy, /(7 (1=9)"7) (32)

where 0 < v < 1 indicatesthe relative weight in production of the final good of
the two intermediates. The relative demand schedules for each intermediate good

are standard and the relative price of the intermediatesis given by:

L=l @3

Differentiation in productivity across firms The intermediate goods are pro-
duced with a linear production technology which is identical across the two in-
termediate goods sectors j € {1,2}. With no aggregate uncertainty, the interme-
diate output of an entrepreneur in period ¢ + 1 is given by a linear combination
of an entrepreneur’s investment input and her productivity at time ¢, ¢ (i), i.e.
Y1 (1) = ¢ (1) 354 (). Without loss of generality an individual entrepreneur who
makes an investment does so in one sector or the other in a given period.’® The
intermediate good produced in sector j hasprice p; ;.

Productivity varies across entrepreneurs and, while there is no aggregate un-
certainty, individual entrepreneurs face shocks to their productivity which follow a
Markov process between a high and a low state (with productivities ¢,, and ¢,, re-
spectively, p, > ¢,).* Asin Kiyotaki (1998), the transition probabilities are such
that Prob (pi41 (i) = @plee (i) = p) = 1=d and Prob (i1 (i) = pulpe (i) = pu)

1 — nd. Thetransitions between states are assumed to be restricted in the following

10This could be, for example, dueto an infinitesimally small additional fixed cost of producing in
more than one sector. As shown below, the production choices will be identical for entrepreneurs
with the same productivity levels. Thusaformulation in which entrepreneursof a given productivity
level choose one production sector or the other yields identical output levels to the formulation
assuming that all entrepreneurs with a given productivity level split their output between the two
sectors if they choose to produce in both sectors.

1 The expectations operator is now dropped for notational convenience.
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manner:

Assumption 3 The likelihood of an entrepreneur moving between high and low

productivity statesis such that 6 + nd < 1.

This plausible assumption is consistent with the average likelihood of a produc-
tivity transition between periods being less than one in every two periods. Thisis
in line with assumptions in the related literature (see the discussion of parameter
valuesin Section 3.4.3 below). This assumption allows usto focus on stable steady
state equilibria. In such equilibria, the fraction of productive entrepreneursis equal

ton/(1+n).

Variation in borrowing constraints across sectors Overall borrowing at time
t by an entrepreneur i is subject to the constraint that total repayments to foreign
and domestic creditors, respectively b; ;. (i) and b}, , (7), are limited to afraction
0;.+1, of the expected value of the agent’s output in sector j at ¢ + 1 (i.e. the value
that the creditor can recover if they take over the project). Due to difficulties in
enforcing contracts or operating projects across international boundaries, foreign
borrowing is restricted to be a fraction v, 0, .., of the value of the output at ¢ + 1
where ¢, 1 is less than one and, for simplicity, is assumed to be identical across

sectors (Assumption 4). Thus the overall and international borrowing constraints

are respectively:

bev1 (1) + 05y (1) < O er1pjer1Yeen (4) (3.4)

bi (1) <Y1l i1Dj 11041 (9) (3.5

Assumption 4 The relative recovery rate by foreign creditors compared to the do-

mestic lead creditor is common across sectorsand isequal to 0 < ¢, < 1.
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The borrowing constraints are assumed to differ depending on the sectors in
which the agent produces such that revenues in sector two have a lower degree of

pledgeability than in sector one:

Assumption 5 The recovery rate by the domestic lead creditor is higher in sector
one than in sector two, i.e. 0 < 6, =6, < land0 < 0y, = kb, < 1 where

0<k<l1.

A further assumption on the credit multiplier and relative productivities is re-
quired to ensure that the additional return earned by productive entrepreneurs who
produce and borrow is greater than or equal to the return earned by unproductive

entrepreneurs on saving or producing.

Assumption 6 ¢, > 0,110,
An entrepreneur’s flow of funds The entrepreneur’s flow of fundsis given by:

b1 (1) n biyq (2)
Rip Riy

e (1) + 150 (1) = a (1) +

where R, is the domestic interest rate from period ¢ tot + 1 and R;,, isthe
corresponding interest rate on foreign borrowing. The supply of funds at the foreign
interest rate is assumed to be perfectly elastic.?> An entrepreneur’s net worth is
equal to the value of her intermediate goods output (realized due to last period’'s

investment input) minus total repaymentsto foreign and domestic creditors:

ar (1) = pjeyse (1) = i (1) + bg (7)

2Thisis a convenient simplification. Adding a more realistic debt elastic risk premium on top of
theforeign interest rate, either at the level of the firm or in aggregate, could be an interesting avenue
for future research using a similar model but would add considerable complexity to the set-up.
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3.4.2 Equilibrium conditions

Given her debt repayments and production levels entering period ¢, each en-
trepreneur will choose her investment in production, i, (¢), her foreign and domes-
tic borrowing and consumptionlevels, b, (i) and by, , (i) respectively, to maximize
discounted log utility over final goods consumption ¢, (i) subject to her state (de-
scribed by her productivity and her net worth «; (7)), the production technology,
borrowing constraints, her flow of funds and aggregate prices.

With log utility the entrepreneur will consume a fraction (1 — ) of her net
worth a, (7) in each period. Thus the investment from own equity that an en-
trepreneur makes is equal to a, (i). The key question is therefore how can an
entrepreneur maximise the return earned on this investment through her production

and borrowing choices?

3.4.2.1 Production and borrowing options

Given prices for output next period and the cost of borrowing, the rate of return
earned by an entrepreneur from period ¢t to ¢ + 1, Ry11 (¢ (7)) , is dependent upon
her investment and borrowing decisions. An entrepreneur will only produce if the
return is at least equal to the opportunity cost of investing in production, i.e. the
return that could be earned on lending out her funds. This opportunity cost is the
domestic interest rate since, as there is no constraint on lending to foreigners, it
must be the case that the domestic interest rate is greater than or equal to theforeign
interest rate.*® Thus, Ry, > R} 11 and the entrepreneur, if she borrows, will first
borrow from abroad up to the limit of the international borrowing constraint and
then borrow from domestic creditors.

The options available to an entrepreneur can thus be summarized as follows.

First, smply lend domestically (given that the domestic interest rate is higher than

13)f theforeign interest rate is above the domestic interest rate then all entrepreneurswould decide
to invest abroad and there would be no funds for domestic investment and hence no consumption.
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Figure 3.3: Entrepreneur production and borrowing options
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the foreign) and receive interest rate R,,,. An entrepreneur might not produce
and lend or also lend in the case that she produces (in which case her return from
production must equal R;. ). Second, choose to produce in sector j but using only
internal equity funding, yielding a rate of return of p; .14 (¢). Third, produce in
sector j but finance via her own equity and borrowing from foreign creditors only.
The fourth option is to produce in sector j and borrow from both domestic and
foreign creditors. If this option is chosen then the return from production must be
higher than the domestic interest rate and hence the overall borrowing constraint
will bind.

The respectivereturns of these different production and borrowing combinations
are illustrated in Figure 3.3. The maximum rate of return from period ¢ to ¢ + 1

earned by an entrepreneur with productivity level ¢, (7) is thus defined by:
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©1 (1) Pyttt
. it ¢ (1) (1—ve4105,641)
R 1)) =max<{ R max ps+121 () g 3.6
t+1 (901‘ ( )) t+1y 19 1*pj,t+150t(l)¢t+19j,t+1/RZ‘ L ( )
j€e{1,2} +
Py t+10t(1)(1—0;5141)
l_pj,t+1§0t(i)9j,t+lJ(RtJrl7Rz+1:wt+1)

where J (Ri1, Riyps Yig1) = Yepa/Riy + (1= ¢uga) /Rega

The partia equilibrium impact of domestic financial reforms, as proxied by a
rise in 6, is thus to increase returns for those entrepreneurs who borrow since it
allows greater leverage. This benefit is increasing in the productivity of an en-
trepreneur, since a higher productivity allows, ceteris paribus, for higher leverage
levels. As returns from production are increasing in productivity so the productive
entrepreneurs will always produce in equilibrium. The market interest rate is set by
the indifference of unproductive entrepreneurs between producing or lending to the

productive, i.e. R 1 (vu) = Ris1-

Borrowing decisions The productive will always borrow to produce since their
return from doing so is above that of the unproductive and therefore always greater
than or equal to the domestic interest rate. Since total net domestic borrowing of
entrepreneurs is equal to zero, productive entrepreneurs will borrow domestically
from the unproductive. Unproductive entrepreneurs will not borrow domestically
but, if they produce, they will borrow from abroad up to the binding international
borrowing constraint since the foreign interest rate is less than or equal to their
return from production (the domestic interest rate). Furthermore, if the productive
are constrained in their borrowing then their returns are greatest when borrowing
from both domestic and foreign creditors because the marginal benefit of the extra

leverage for next period's revenues exceeds the additional repayment.
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Decisions to invest in production in intermediate goods sectors A necessary
condition for an entrepreneur to invest in production in a sector today is that the
marginal benefit from equity investment in terms of the value of next period's
marginal output is greater than or equal to the margina opportunity cost of the
investment, i.e. ¢,p;.+1 > R;11. If the productive entrepreneur is constrained then,
borrowing from both home and abroad, she would earn a positive excess return from
producing in sector j if the intermediate price earned next period is sufficiently high

relative to the interest rates:

Pitr19p > Rip1/ (1 + Y051 (Rt+1/Rf+1 — 1))

This price cut-off for the productive falls with their productivity and, in partial
equilibrium, is decreasing in the credit multiplier 6. This reflects the net benefit of
the higher leverage (with the returns from the higher investment outweighing the
rise in repayments associated with increased borrowing). An entrepreneur is indif-

ferent between producing in one or the other sectors when her returns are equalised.

3.4.2.2 Equilibrium production combinations

In an unconstrained equilibrium, only the productive will produce and will do
S0 in both sectors. But, what productive combinations may occur in borrowing
constrained equilibria?

First, given the structure of final production, both intermediate goods must be
produced in an equilibrium. Second, due to their higher relative productivities,
productive entrepreneurs always produce (in at least one sector). Third, any com-
bination of relative prices and interest rate which yields return equalization across
sectors for the productive means that return equalization for the unproductive can-
not hold (and vice versa). In particular, for a given interest rate, the price in sector

two required to equalize returns across sectorsis higher for the productive than the
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unproductive.’* This means that if the productive produce in both sectors then the
unproductive will produce, if in any sectors, in sector two and if the unproductive
are producing in both sectors then the returns for the productive are higher in sector
one.®

There are therefore four possible production combinations which may occur
in a credit-constrained equilibrium (see Appendix Figure 3.8). In Case A interest
rates are relatively high and the unproductive do not find it worthwhile to invest in
production. The productive invest in both sectors. If the domestic interest rate falls
and the relative price of intermediate sector two rises sufficiently high, it becomes
worthwhile for the unproductive to produce. This leads to Case B in which the
productive entrepreneurs invest in both sectors and the unproductive entrepreneurs
invest in sector 2. If theinterest rate falls further and the relative price in sector two
also declines then the productive entrepreneur’s return from producing in sector 2
may fall below that in sector 1. In thisrange, Case C, the productive entrepreneurs
invest in sector one and the unproductive entrepreneurs do so in sector 2. Finaly,
the interest rate may be sufficiently low that it is worthwhile for the unproductive
to move also into production in section 1. This leads to a Case D in which the
productive entrepreneurs invest in sector one and the unproductive entrepreneurs
invest in both sectors.®

For the purposes of defining the equilibrium, denote by x*, and x}, the share
of productive and unproductive entrepreneurs respectively who invest in sector ;.

Thus, 1 > 7, = 1 — x4, > 0 while for the unproductive 1 > x%, > 0 and

¥This is because the lower credit multiplier in sector two has a greater detrimental effect on the
relative returns of the productive (due to their higher leverage and because they borrow from home
and abroad). Thus, to compensate and maintain return equalization across intermediate sectors for
the productive, the price in sector two must be higher than for that required for return equalization
across sectors for the unproductive.

15See Appendix 3.B.1 and Appendix Figure 3.8 which illustrates the production options for given
intermediate prices and the domestic interest rate.

16Thus, in comparison to Aoki et al. (2010), since entrepreneurs have the choiceto producein two
different sectors, there are now three possible equilibriain which both the productive and unproduc-
tive entrepreneurs produce rather than one in their single sector set-up.
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1 > x3, > 0 and the share who do not invest, 1 — x{, — x4, is€ither zero or one.

3.4.2.3 Entrepreneurial returns

Given these four possible constrained equilibria cases, the domestic interest rate

and conditions for production of the unproductive are defined as:

Ri1=R w) >
t+1 i1 (u) > jg%(}

{ Pitt1Pu (1= Yr10i001) }
L= pj,t+190uwt+10j7t+1/RZf+1

u Djit1Pu (1 = Yr16041) } .
and0 = %, < Ryyq — forj € {1,2 3.7
Xot { - Piar1Pu¥er1tiei/ Ry Jeitz (37)
(1=xt = x5) (e +xs,) = 0 (3.9)

The productive entrepreneur will always invest in sector 1. Her borrowing con-

straintswill bind if her return is greater than the domestic interest rate:

P1+1¥p (1 — Oi41)
L= privappbiinJ (Rt+17 Ry, 77Z)t+1)

Ry (o) = > Ry (3.9

The productive entrepreneurs only invest in sector 2 in Cases A and B, i.e. when
their returns are equalized across sectors. In cases C and D the return for the pro-
ductive in sector one exceeds that in sector two and hence x7, = 1. Productive
returns and the share of productive entrepreneurs operating in sector one are thus

linked as follows:

and

D1, 1— k60
R (cpp) > 1 t+190p( t+1*)
L= privappbiia (Rt—i-la R 1, 77Z)t+1)

Prit1$p (1 — K041)
0=(1-x%;) < Rev1(pp) — (3.10)
( 1’t) { 1 () L = pripipptii ] (Rt+1> RZ‘H,th)

The proportional excess return of the productive over the unproductive, denoted
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2, 1S defined as follows:

2 = (Ris1 (p) = Rig1)/Risr 2 0 (311)

3.4.2.4 Aggregate conditions

In equilibrium, market clearing conditions must hold in each period for domestic
credit markets, intermediate and final consumption good markets. Credit market

clearing impliesthat total domestic borrowing repayments are equal to zero:

By = Bl + By =0 (312

where By, , and B}, , are total domestic borrowing repayments by productive
and unproductive entrepreneurs respectively (where the unproductive, as domes-
tic lenders, have negative repayments). The total level of repayments of foreign
borrowing By, is limited by the foreign borrowing constraints aggregated across

entrepreneurs:

B:+1 < Y101 (pl,t+1 (@plit + @u[ﬁt) + KD2,t4+1 (@plg,t + @ujg,t» (3.13)

which bindsif R, > R;,,.
In order to provide a convenient expression for total investment levels denote
the share of net worth of productive entrepreneursin total net worth at time¢ as s;,

where;

St = (@p (Pl,tlf,t—l + p2,t15,t71) - B?*) /Zt (3.14)

The share of net worth at time ¢ of those productive entrepreneursinvesting in sector
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oneistherefore given by x7 ;.

The maximum constrained investment of entrepreneurs can be derived from sub-
stituting their flow of funds equation into the binding borrowing constraints. Theto-
tal equity investment made by each entrepreneur is equal to g timestheir net worth.
Total own equity investment in sector 1 by the productive is therefore Sx7 ;5.7
with a corresponding expression for sector two. Total investment of productive en-

trepreneurs in sector j is given by:

ﬁxitstZt

Y, < "
pDj 1001 (Rer, Ry, Vi)

it S
J 1—

forj € {1,2} (3.15)

which holds with equality if R;:i1 (¢,) > Ripa, i€ if the overall borrowing
constraint binds. A similar expression can be derived for the unproductive invest-
ment in sector 1 from their foreign borrowing constraint (with their investment in

sector 2 derived as aresidual from aggregate investment):

Bxiy (1 —s1) Zy

I, <
M- QuPrtr1Ve101/ Riy

(3.16)

which bindswhen R ;11 (¢u) = Ry, ;.
Total demand for each intermediate good from final goods producers must equal
entrepreneurial production. The relative demands for intermediates from the final

goods producer implies:

I+ oudiy
eplbeatoudii 9 <1£) (3.17)

Qpplg,tfl + SDuféfH B (1—=7) D1yt
Final goods market clearing gives: Y; + % =C?+ C} + I, + B where CY
and C}* indicate total consumption of productive and unproductive entrepreneurs
respectively at timet.

Total investment [, is the sum of investment by productive and unproductive
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entrepreneurs in different sectors: !’

L=0,+ 1, + I}, + I3, (3.18)

Summing the flows of funds across all entrepreneurs, and using the domestic
market clearing condition, provides the expression for aggregate net worth, 7, =
p14Y1s + p2iYoy — Bf =Y, — B;. Substituting in this expression and optimal
consumption into the goods market clearing condition gives:

*

B
R+ B2 =1, (3.19)
t+1

In addition to these market clearing conditions, the aggregate pricing equation must
be satisfied (Equation 3.3).

In terms of the dynamics of net worth, irrespective of the sector in which they
decide to produce, the unproductive entrepreneurs earn a return of R;,; with the
productive entrepreneurs earning a return of (1 + z;) Ryy1. Thus the transition of

aggregate net worth is given by:

Zt+1 = BZt (St (1 + .fL'tJrl) Rt+1 + (1 — St) Rt+1) = (1 + Stl'tJrl) Rt+15Zt (320)

The growth rate of net worth ¢g,.1 = Z,.1/Z, therefore depends on the sav-
ingsrate and the returns to investment aggregated over productive and unproductive
entrepreneurs. In period ¢ + 1, the net worth of productive entrepreneurs reflects
the returns of those who remain productive between ¢ and ¢ + 1 and the returns of

unproductive who invested at time ¢ who become productive at timet + 1 :

7 Aggregate productivity can then be defined as final goods output at time ¢ over total investment
attimet — 1:

u Uu 1- 1—
TFP = (‘Pplf,t—l + @uILtfl)v (%Ig,t_l + ‘PuIZ,tfl) FY/ (77 (1—7) WIt—l)'
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St+1Zt+1 = BZthJr]_ (St (1 — 6) (1 + xt) -+ (1 — St> n(5)

Thus the transition of the share of net worth held by the productiveis given by:

se(1=0)(1+a) + (1 —s,)nd

(1+ seae) (321)

St4+1 =

It will also prove useful to define, X;, as the net worth share-weighted excess

return of the productive, i.e., X; = s;x;.

3.4.25 Equilibrium definition

Given initia levels of investment (17, ,, I, ;, I3, 1, I3, ), aggregate net
worth Z; and the productive entrepreneurs’ net worth share s;, the equilibrium dy-
namics of the economy are described by a path for relative prices, interest rates, ex-
cessreturns, the allocation of productive entrepreneurs across sectors, entrepreneurial
net worths, investment levels, and foreign borrowings (p1¢, pat, Rit1, Rev1 (¢p),
Tirt, Xios Xboo Xoor I1as L3y Iy I3 1oy By, S, Zi41) that satisfy the follow-
ing equations: the relative demands for intermediates (Equation 3.17); the aggregate
pricing equation (Equation 3.3); the definitionsof R, (¢,) and 24, (Equations3.9
and 3.11 respectively); the condition for return equalization across sectors for the
productive entrepreneur (Equation 3.10); the condition for the domestic interest rate
to be greater than or equal to the returns earned by the unproductive with maximum
leverage and the sectoral conditions for production (Equation 3.7 for each sector
and (Equation 3.8); the upper bound on investment of the productive in sectors 1
and 2 (Equation 3.15 for each sector) and on the investment of the unproductivein
sector 1 (Equation 3.16); goods market clearing (Equation 3.19); the definition of
aggregate investment (Equation 3.18); the aggregate international borrowing con-
straint (Equation 3.13); the transition of aggregate net worth (Equation 3.20); the

transition for the share of net worth held by the productive (Equation 3.21). In each
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period this gives 16 equationsin 16 unknowns.

3.4.3 Parameter values

Where possible, closed form solutions are derived for steady state comparative
statics. Graphical illustrations and, when necessary, numerical solutions require
baseline parameter values which, on the whole, are set to follow those of Aoki et al.
(2010). A range of sensitivity analysisis conducted around the baseline values.

High productivity entrepreneurs are assumed to produce 1.2 units of output for
every unit of investment, i.e. ¢, = 1.2, while the productivity of low productiv-
ity entrepreneursis ¢, = 1.05. As noted by Aoki et al. (2010) this is somewhat
lower than the ratio of 75th to 25th of plant level productivity in the US of around
1.3. It is also below comparative ratios of 2.5 and 2.3 found by Hsieh and Klenow
(2009). The baseline parameters for the idiosyncratic shocks to productivity are set
an=0.1andd = 0.15. Taking each period as a year this means that the proba-
bility of a productive entrepreneur receiving an adverse shock in ayear is 15% and
the probability of a favorable productivity shock for an unproductive entrepreneurs
is1.5%. Thisimplies a steady state share of productive agents of 9% who expect
to remain with high productivity for 6.7 years (i.e. 1/4). These parameter values
satisfy Assumption 3 which allows us to focus on steady state equilibria and are
also in line with the related literature.'® The discount factor 3 is set at 0.96 which,
combined with the high productivity parameters, implies that in autarky net worth

growth reaches up to 15 percent in the unconstrained equilibrium. The parameters

18For example, in amodel with transfer of talent across finite-lived generations, Caselli and Gen-
naioli (2006) set transition probabilities to match evidence on intergenerational correlation of talent
(as proxied by 1Qs) and the fraction of talented managers. This gives a calibrated value for the
likelihood of atalented individual having talented offspring of 0.46 and of an untalented individual
having untalented offspring of 0.96. Translated into the current set-up, this would be equivalent to
setting 0 + nd = 0.58. Note, however, that these are the transition probabilities across generations.
In a model using the transition of productivity across years for a given individual, the symmetric
transition probabilities used by Eisfeldt and Rampini (2006) are 0.25, i.e. states change every four
years, which is also broadly in line with the assumption.
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for the relative weight in final goods production of the sector one intermediate and
for therelative credit multiplier in sector two areset at v = 0.7 and x = 0.9 respec-
tively to provide some, but not extreme, differentiation across sectors. Finaly, as
in Aoki et al. (2010) the baseline value for v is one half (i.e. foreign creditors are
assumed only to be ableto recover half the net project value that domestic creditors)

and the foreign real interest rate is set at 4%.

3.5 Domestic financial reforms with a closed capital
account

Before moving to the set up with aliberalized capital account, this section high-
lights the key features of the model equilibria in the baseline case of financial au-
tarky, focusing on the two reall ocation mechanismsat play during financial reforms,
I.e. inter-sectoral and inter-firm. The discussion below first considers the nature of
the equilibriaiin the model and then the comparative statics of financial reforms on
the steady state equilibria, including conditioning factors and reform complemen-

tarities.

3.5.1 Recoveryratesand the partitioning of equilibria

The different types of potential competitive equilibria are partitioned by the
value of the state variable, namely the share that productive entrepreneurs have
in total net worth s;. Thisis because s, determines the returns from different pro-
duction and borrowing choices through expectations of relative prices in the next
period and the domestic interest rate (Proposition 3). Since the level of recovery
rates in the economy influences these returns, the cut-offs for the state variable can

be expressed as a function of 6, ,.*°

19See Appendix Figure 3.9 for agraphical illustration.
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Proposition 3 For given model parameters, thetype of equilibriaat timet isuniquely
determined by the state variabl e of the share of the productive entrepreneursin total

net worth entering the period, s;:

e s, > s4(f41): unconstrained equilibria with only productive investing in

production.

e sp(0ir1) < s < sa(fiy1): constrained equilibria (A) in which only the

productive invest in production (in both sectors).

e sc(bii1) < sy < sp(f11): constrained equilibria (B) in which the produc-
tive invest in production in both sectors and the unproductive also invest in

production in sector two only.

e sp(fir1) < s¢ < sc(bi41): constrained equilibria (C) in which the produc-
tive only invest in production in sector one and the unproductive invest in

production in both sectors.

e 5, < sp(6i1): constrained equilibria (D) in which the productive invest in

production in sector one and the unproductive in sector 2.

Proof. See Appendix 3.B.2. m

The channel through which the state variable affects these relative prices is
through the investment decision of entrepreneurs. For example, if thereisarisein
the share of net worth held by the productive, i.e. s; rises, then the partial equilib-
ria effect would be for the productive entrepreneurs to increase their investment via
two mechanisms. First, their own equity investment relativeto Z; (i.e. 5s;) would
increase directly. Second, increasing their own equity investment would increase
expected revenues next period, which can be pledged to facilitate greater borrowing
to finance investment. But, if s, rises there is alower share of domestic net worth

available for domestic lending by the unproductive, pushing up the interest rate. To
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maintain a given pattern of returns associated with an equilibrium (e.g. productive
return equalization in the example of a case A equilibria) relative prices of inter-
mediates must adjust.® This general equilibria adjustment in relative prices and
the interest rate can have two reallocative effects. First, it will affect the incentives
to invest of high and low productivity firms differently leading to a reallocation of
production across firms. Second it will lead to achange in the incentivesto produce
in different sectors. The overall effect isto reduce borrowing as a share of total net
worth in the economy.

For given s, and 6, 1, theunique value of s, ; isgiven by the transition Equation
3.21. The model steady states are stable and unique and can be partitioned by the

level of recovery rates within the economy.?*

Proposition 4 In the financial autarky steady state, there are five possible types of
locally stable equilibria partitioned by the level of recovery rates, 6, which corre-

spond to the different production combinations outlined in Proposition 3.

6 > 04: unconstrained equilibria with only the productive entrepreneurs

investing in production in both sectors.

Op < 0 < 64: constrained equilibria type (A);

O < 6 < O constrained equilibria type (B);

Op < 0 < 0 constrained equilibria type (C);

0 < 0p: constrained equilibria type (D).

Proof. See Appendix 3.B.3. m

2similarly in Kiyotaki (1998) the interest rate adjusts whilein Aoki et al. (2010) both the domes-
tic interest rate and the other relative pricein their model, i.e. wages, adjust.

2L Although not the focus of this Chapter, transitional dynamics may also differ markedly depend-
ing on the nature of the constrained steady state with jumpsto the new steady state for type A and C
equilibriaand smoother, concave, transitional dynamicsfor type B and D.
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3.5.2 Domestic financial reforms and the reallocation of invest-

ment across firms and sectors

In domestic autarky closed form solutionsfor the comparative statics of financial
reforms can be derived as detailed in Proposition 5 (and asillustrated in Appendix
Figure 3.10).

Proposition 5 The comparative statics of financial reformin the autarky constrained

steady state equilibria are such that:
1. thedomesticinterest rate: 9R/00 > 0 (= 0 in Case D);

2. relativeintermediate prices: d(p2/p1)/08 < 0inCaseA, > 0in CasesB and
Cand=0inCaseD

3. the share of net worth of the productive and their excess returns: ds/d6 > 0,

O0x/00 > 0inCaseBand D (< 0in Cases A and C);

4. thegrowthrate of aggregatenet worthdg/00 = 5((1 + X) OR/06+R0OX/00) >

0OinCasesA,B,Dand = 0 inCaseC

5. the share of productive entrepreneurs investing in production in sector 1:

ox} /00 < 0for 0 < x| < 1 (i.e. CasesC and D);

6. investment levels: 017/00 > 0 in Cases B, C and D and = 0 in Case A,
0Iy/06 > 0 for 1§ > 0 (i.e. Cases A and B), 0I}'/00 > 0 for I7 > 0 (i.e.
Case D) and 013 /00 < 0 for CasesB and C and < 0 for Case D.

Proof. See Appendix 3.B.4. m
Looking across steady states, the reallocation in production in response to do-
mestic financial reforms (as proxied by increases in pledgeability of revenues, 0)

when the economy isfinancially constrained involves movementsin resources across
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sectors and between productive and unproductive firms. To illustrate the two real-
locative channel s the steady state comparative statics of thismodel can be compared
to those of the model of Kiyotaki (1998) in which sectoral reall ocations are switched
off (Figure 3.4).

Figure 3.4: Domestic financial reforms and the steady state impact of realloca-
tions across firms and sectors - the autarky case
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Note: Base parameters are v = 0.7,k = 0.8,0 = 0.7;¢p = 1.2,y = 1.05; n = 0.1; § = 0.15; § = 0.96. Model
with inter-firm and inter-sectoral reallocations is the base model. The model without sectoral reallocations is adapted from
Kiyotaki (1998).

As the recovery rate 6 rises, the greater leverage benefits boost the investment
of the productive entrepreneurs more than that of the unproductive. As a result

their share in total investment rises, i.e. asin Kiyotaki (1998) thereis an intra-firm

reallocation of investment towards the productive, raising aggregate productivity (in
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line with the empirical evidence of Abiad et al., 2008).

The nature of the intra-sectoral reallocations in response to financia reforms
depends on the constrained equilibriatype. Thesereall ocationsreflect two channels.
The first is the direct impact through the partial equilibrium increase in relative
returns in sector one due to its higher relative recovery rate. The second effect is
through the adjustment in relative prices.

Except for in Case D where the unproductive produce in both sector, in con-
strained equilibria, the rise in investment induced due to arise in the recovery rate
leads to an increase in the domestic interest rate so as to maintain funds market
equilibrium in which available credit is a fixed share of investment to net worth. In
Case D the direct impact of a higher 6 induces a reallocation of investment of the
unproductive towards sector two since the investment of the productive in sector
one rises and the relative outputs across the two sectorsis held constant by the fixed
relative price.

In the equilibria other than Case D, relative prices of intermediate goods also
adjust in response to changes in the domestic recovery rate 6. For example, when
the productive produce in both sectors and the unproductive do not produce (i.e.
case A), arisein the interest rate dampens relative returns in sector one (given the
greater pledgeability of that sector) and so the relative price of sector two falls.
But, the return effect dominates and the share of productive entrepreneurs in sector
one falls and the overall share of investment in that sector. In the cases where the
unproductive also produce the rise in the domestic interest must be accompanied by
arisein the price of sector two in order that their return indifference is maintained.?
In case B when the productive aso produce in both sectors, thisinduces arise in
the investment, and in the share of entrepreneurs, of the productive in sector two,
crowding out the unproductive. But the direct effect of therisein ¢ on productionin

sector one dominates resulting in arise in the share of investment in sector one. In

2Recall that in these cases R = pap,
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case C, while there is no shift in the number of producers in each sector the direct
effect on relative returns of the rise in ¢ also dominates the impact of the relative
price adjustment and the overall share of investment in sector one rises.

The additional intra-sectoral mechanism in this model smooths out the adjust-
ment process relative to that in Kiyotaki (1998). But, on the whole the comparative
statics are in a similar direction. For example, the domestic interest rate is non-
decreasing with ¢ (Figure 3.4). The improvement in pledgeability increases the
ability to borrow and hence relative prices must adjust to dampen the potential rise
in borrowing and maintain the fixed share of investment to net worth. Thisrequires
arisein the domestic interest rate in all equilibriabut type D, in which the interest
rate is pinned down to the productivity of the unproductive entrepreneur. The non-
decreasing relationship from the model is broadly similar to empirical patterns (see
Figure 3.5).

The positivereal interest rate effect is one of two channel sthrough which changes
in pledgeability affect the steady state growth rate of aggregate net worth. The sec-
ond is the potentially offsetting (Cases A and C) or magnifying (Cases B and D)
reduction in the importance of the excess returns of the productive entrepreneurs,
X. The overdll effect of arisein # on the growth rate of aggregate net worth is

positivein all but Case C for which it is ambiguous.

3.5.3 Conditioning factors, reform complementarities

Structural characteristics act as conditioning factors, determining the type of
equilibriafor a given level of financia reform. They also influence the impact of
domestic financial reforms, i.e. there may be reform complementarities. These
structural characteristics include the dispersion in productivity across entrepreneurs
and the idiosyncratic uncertainty they face in their productivity, which could be

thought of asarisk of government expropriation of returns or idiosyncratic political
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Figure 3.5: Real lending interest rates (ex post) and financial reforms (five-year
averages, 1973-2003)
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Note: Nominal lending interest rate deflated by CPI inflation. Index of domestic financial reformsis the overall reform index
of Abiad et a. minus restrictions on international capital flows (with the resultant index rescaled to lie between zero and one
where a higher value is less restrictions). Capital account restrictions classed as high if over 0.5 (again corresponding index
from Abiad et a. rescaled to lie between zero and one) and low otherwise. Regressions include period and country fixed
effects.

Source: Abiad et a. (2010), World Bank World Development Indicators and author’s calculations.

and regulatory risk. The empirical literature finds similar factors to be important.
For example, Tressel et al. (2009) find that “variation in the quality of property rights
helps explain the heterogeneity of the effectiveness of financial and trade reforms
in developing countries. The evidence suggests that sufficiently developed property
rights are a precondition for reaping the benefits of economic reform”.

The likelihood of the economy being in different steady state equilibriadepends
crucially on the structural parameter values. The closed form comparative statics of
the recovery rate cut-offs for the different equilibriatypes are given in Proposition
8 in the Appendix and in Appendix Figure 3.11. For example, if the difference
in credit constraints across sectors is sufficiently high, i.e. « relatively low, or the
share of productive entrepreneurs relatively low, then the cut-off for ¢ above which
lies the range for the unconstrained steady state may be greater than 1, i.e. the
unconstrained state is not possible.

Similarly, an economy is more likely to be in the unconstrained equilibrium if
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thereisahigher steady state share of productive entrepreneurs and if the divergence
between the credit multipliers in the two sectors is lower. The likelihood that the
unproductive produce is decreasing in the share of productive entrepreneurs (n) and
their relative productivity differential (¢, /¢.) and increasing in the probability that
the productive suffer an adverse productivity shock (9, for given n). It may also be
the case that the cutoffs do not lie within the possible range for 6.

The potential for reform complementaritiesimplies, for example, that the impact
of financial reforms depends on the dispersion of credit multipliers across sectors.
If thisdispersionishigh, i.e. alower x, the marginal impact of changesin ¢ on the
domestic borrowing potential, and hence the change in relative prices through the
aggregate investment constraint, islower and asaresult in general the magnitude of
the impact of financial reforms on the key endogenous variablesis reduced. In line
with the empirical results of Tressel et al. (2009) cited above, amore stable business
environment, as proxied by a lower probability of adverse productivity shocks for
the productive entrepreneur (o falls), also plays a role in determining the impact
of financial reforms. The partia derivative of the reform impact with respect to o
varies but in general at |lower levels of ¢ the marginal impact of financial reformsis

higher if the probability of adverse shocksto the productiveislower.

3.6 Allowingfor capital account liberalization

The key features of the domestic autarky economy carry over into the set-up
allowing for international borrowing. Thisincludesthe partitioning of equilibriaby
the domestic recovery rate and the role of policy complementarities in determining
the impact of financial reforms. However, closed form solutions are not always

possible due to the additional complexity introduced by the international borrowing
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constraint.22 Numerical solutions are required in many cases and the continuity of
the ranges of ¢ for the different equilibriaand the non-ambiguity of the comparative
static results are no longer guaranteed.

Proposition 6 sets out the different possible steady state equilibriain the inter-
national finance case. The possibility of interest rate equalization is restricted to
equilibriain which only the productive produce. In the cases that the unproductive
entrepreneurs also produce, the steady state equilibria are only defined for R > R*
since if the international borrowing constraint does not bind then there are insuffi-

cient equations for the number of endogenous variables.

Proposition 6 With financial integration, there are six possible types of unique

steady state equilibria, all locally stable, which may exist.

e Unconstrained equilibria- For 6 > 04 r > 04, the entrepreneurs are un-
constrained and only the productive entrepreneurs produce, in both sectors,

and they borrow from home and abroad.

o Type Awithout interest rate equalization (denoted 4 ;7 i~ ) - The productive
entrepreneurs produce only and the international borrowing constraint (IBC)

binds,i.e. R > R*, if 0 isinthe set:

0 <Oarr Rarrpsp (0) > R*
Arprsre = 0 €[0,0,/0p)
Ra 1k r>r (0u) (0) < Rairrsr- (0)

where 04 ;5 isthe upper bound for the range of values for which X f\F (0)is

positive.

o Type A with interest rate equalization (denoted 4 ;. r—r+) - Only the produc-

ZIn particular, with international finance the ratio of investment to net worth is no longer an
exogenous constant.
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tive entrepreneurs produce and R 4 ;. r—p+ () = R* if § isin the set:
Arppsre ={0 € [0, 0u/0p) : Xarrpsr- (0) >0  Raipr=p (pu)(0) < R'}.

e Type B (denoted 5,,.): The IBC binds and the productive produce in both
sectors and the unproductive in sector two only. The relevant set for 6 is

defined by:

XB,IF (9) 2 0 RB,IF (9) > R*
Brp=q0€0,0u/0):
I e (0) >0 1> . (0)

B,IF

e Type C (denoted ¢,,.): The IBC bindswith the productive producing in sector

one and the unproductive in sector two if 4 liesin the following set:

0 < Ocir Rery (¢p) (0) > Regrae (¢p) (0)
Crr =140 €[0,04/0,) : ' '
Reygr (0) > R* Reypa (pu) (0) > Rp e (vu) (0)

where 0 ;1 is the upper bound for the range of values for which X /7 () is

positive (With 0 ;1 > 0¢).

e Type D (denoted p,,.): The productive produce in sector one and the unpro-

ductive in both sectors with the IBC binding. The relevant set for 6 is:

Xpir(0) >0 72,1121 (0) >0 T%JF,Q (0) >0
Dip = 0 e [0790u/90p) : RD,IF,l (gop) (0) > RDJF,Q ((,Op) («9) RD,IF («9) > R*
Rp rra (SDu) (0) = Rp rrp (9%) (0)

Proof. See Appendix 3.B.6. m
Numerical solutions illustrate that the influence of structural conditioning fac-

tors on the type of equilibriais on the whole in asimilar direction to that in autarky
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(see Appendix Figure 3.12). For example, increasing the probability of adverse pro-
ductivity shocksto the productive, i.e. increasing J, increases the range over which
the unproductive produce in both sectors, leading to the lowest TFP. In addition, for
some parameter values there may not exist a steady state equilibrium.

Theimpact of financial reforms, both domestic and international, again depends
on the interaction of three different effects. the direct leverage effect and general
equilibrium changes in the domestic interest rate and relative prices. The relative
magnitude of these effects due to capital account liberalization depends upon the
state of domestic financial reforms. The leverage benefits of arelaxation in interna-
tional credit constraints, ¢, will be greater at higher levels of overall pledgeability.
In contrast the price and real interest rate impacts vary with 0.2 This differential
nature of the relationship between the domestic interest rate and domestic finan-
cia reforms by the level of capital account liberalization is also suggested in the
available data (Figure 3.5).

As aresult the comparative statics for capital account liberalization may be am-
biguous.?> However, it can be shown that capital account liberalization increasesthe
excess return for productive entrepreneurs and their share of net worth (Proposition

7).

Proposition 7 International financial reforms. In each type of steady statein which
the international borrowing constraint is not binding, for given ¢, opening up the
capital account through loosening the restrictions on foreign borrowing (i.e. in-
creasing v) increases the productive entrepreneurs’ excess return and share of net

worth relative to their value in autarky. Thisis due to the additional leverage possi-

2Aswith the real wage and interest rate impact in Aoki et al. (2010).

5The sengitivities of the key variables to domestic financial reforms, i.e. changesin 6, arein
genera in a similar direction to in the autarky case (see Appendix Figure 3.13). However, the
additional complexity of the model means that in some cases they are now ambiguous or differ in
direction to those in financial autarky. For example, with international finance, the domestic interest
rate the equilibriain which the unproductive produce in both sectors (type D) is now decreasing in 6
(whereasit is constant in the Case D autarky equilibrium).
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ble through foreign borrowing. The sensitivity of the domestic interest rateto arise
in ¢ varies across steady states. In case A with the IBC binding R = R* but the
sensitivity is ambiguous for R > R* (and also in Case C). In Case B the interest

rate riseswith capital account liberalization but fallsin Case D.

Proof. See Appendix 3.B.6. m

Asin the autarky case we again can compare this model to one with only inter-
firm reallocations.?® Numerical illustrations highlight that the impact of interna-
tiona financia liberalization can vary quite markedly from that in which sectoral
reallocations are switched off.

This is seen for example in the response of the domestic interest rate and the
excess return of productive entrepreneurs (Figure 3.6). For very high levels of do-
mestic recovery rates, with only the productive producing, the leverage benefits of
an increased ability to borrow from abroad boosts the returns in sector one more
than in sector two (given the higher pledgeability in that sector). Relative pricesin
sector two must rise to maintain return equalization for the productive. The domes-
tic interest rate rises as the increased demand for funds for investment more than
offsets the increased availability of funds from abroad. This channel is similar to
the baseline one-sector model. However, with two sectors, productive entrepreneurs
also shift into sector one since the leverage benefit of the liberalization for this sec-
tor more than offsets the reduction in relative returns due to the fall in sector one’s
relative price. Although therise in the domestic interest rate induces a greater share
of unproductive investment in total investment, the overall effect of the higher pro-
duction for both productive and unproductive is to increase TFP. At middle levels
of domestic financial development, greater international financial liberalization can
lead to afall in domestic interest rates. The relaxation of the overall borrowing con-

straint has a greater impact on the supply of funds requiring a fall in the domestic

%This is based on the numerical steady state solutions of an extension of the baseline model of
Kiyotaki (1998) to add international borrowing constraints as described in Section 3.4.
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interest rate to maintain market clearing for investment funds. At lower levelsof do-
mestic financial reforms, return equalization of the unproductive may require arise
in domestic interest rates upon international liberalization. In contrast, in the single
sector model the domestic interest rate is here pinned down to the productivity of
the unproductive entrepreneurs.

Thus, in general, both domestic and international financial reformslead to higher
interest rates as the ability to borrow for investment rises. Production shifts towards
productive entrepreneurs and across sectors in response to the relative price move-
ments and aggregate productivity rises. This is broadly in line with the stylized
facts which show a higher level of TFP as domestic financial reformsrise (see Fig-
ure 3.7). But, once therole of structural factors, for example, firm-level uncertainty
and relative productivity, istaken into account (as proxied by country fixed effectsin

Figure 3.7) the relationship between TFP and financial reformsis more ambiguous.
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Figure 3.7: TFP and financia reform indices (five-year averages, 1973-2003)

(a) Levelsof TFP (b) Growth of TFP
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Note: TFP estimates taken from Klenow and Rodriguez-Clare (2005) and financial reform index datafrom Abiad et al. (2010)
and Tressel and Detragiache (2008). Index of domestic financial reforms is the overall reform index of Abiad et a. minus
restrictions on international capital flows (with the resultant index rescaled to lie between zero and one where a higher value
is less restrictions). Capital account restrictions classed as high if over 0.5 (again corresponding index from Abiad et al.

rescaled to lie between zero and one) and low otherwise. Regressions include period and country fixed effects.

3.7 Conclusions

This Chapter has set out a simple extension of a stripped down version of a
standard credit multiplier model used in the macro literature to examine the inter-
sectoral and inter-firm reallocation effects due to domestic and international finan-
cia reforms. Financia factors affect the domestic interest rate through adjustments
in constrained investment demand. In turn the relative prices necessary for firms
to produce must adjust to offset changes in their cost of finance. This provides
an alternative channel of relative price adjustment to the wages channel which is
emphasized by Aoki et al. (2010).

The non-linearities in the impacts of domestic and international financial re-
forms, and the role of conditioning factors, fit with the nuanced empirical evidence
on the impact of financial reforms on TFP and growth. However, this advantage

must be set against the clearer analysis of patterns of propagation and amplifica-
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tion of shocks that can be achieved through using more standard one-sector credit
multiplier models.

Neverthelessthisrelatively ssmple model hasthe potential to be used for arange
of further research questions. The first is to examine the nature of the transitional
dynamics in response to liberalization of domestic financial reforms and capital
account liberalization. Indeed, the initial motivation for this research project was
to provide such a theoretical framework to take to the sectoral empirical data. The
second set of questions is how the results are sensitive to modifications of the set
up. For example, the production structure could be expanded to include labor and
capital (which in a model of constant returns and fixed labor supply would pin
down the steady state growth rate).?” Another interesting extension is to follow the
approach of Matsuyama (2007) where the productivity in each sector varies as well
asthe credit multiplier. Thismay be intuitive since, for example, a potentially high
return sector may also be one in which it is harder for a creditor to take over and
operate efficiently in the case of default. Finally, the framework could be used to
explore the political economy of financial reforms, along the lines of Rajan and
Zingales (2003). For example, the different credit multipliers across sectors may
be used to highlight the macro impact of directed credit policies on productivity,
which is perhaps of increasing interest given the increased role of the state in many

financial sectors due to the global financial crisis.

27At afirst pass the main results of the model would seem to go through when adding a simple
labor side but adding wage elastic labor supply would require additional assumptions, for example,
on the labor elasticity parameter, to pin down unique steady states for agiven 6.
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3.A Appendix: Additional figures

Figure 3.8: Entrepreneurial investment optionsfor given domestic interest rates

and next period intermediate prices

Price of sector 2 intermediate

Note: Illustrative parameters are Ry = 1.05;y = 0.7,k = .8,0 = 0.7, = 0.5,¢0p = 1.2, = 1.1, n = 0.1;6 = 0.15.

Figure 3.9: The different autarky equilibria possible for values of the state

variable s; by value of th
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Figure 3.11: Therole of conditioning factors in determining the range of au-
tarky equilibria cut-offs

(a) Relative credit multiplier across sectors, x
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Figure 3.12: Therole of conditioning factors in determining the range of inter-
national finance steady state equilibria

(a) Relative credit multiplier across sectors, x (b) Relative international credit multiplier, ¢
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Figure 3.13: Domestic financial reforms with international finance - steady
state comparative statics
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3.B  Appendix: Proofs

3.B.1 Equilibrium production combinations

In an unconstrained equilibria, the domestic interest rate is pinned down by
the productivity of the productive. Only the productive will produce. To identify
the productive combinations in a constrained equilibrium note that (i) given the
structure of final production it must be the case that both intermediate goods are
produced; (ii) dueto their higher relative productivitiesand returnsfrom production,
the productive must always produce in at least one sector; (iii) return equalization
cannot hold for both the productive and unproductive (since for any intermediate
price and domestic interest rate the returns of the productive are higher than the
unproductive); (iv) if return equalization holds for the productive the unproductive
prefer, if they produce at al, to produce in sector two; (v) if return equalization
holds for the unproductive then the productive must produce in sector one.

The last two points can be seen from examining the conditions for return equal-
ization. Return equalization for a constrained productive entrepreneur occurs along

the following locusin (ps 11, Ri+1) Space:

(1 = 0r11) pras1 (P2,041)

=0
L — kb1 — Preva (Pz,t+1) Pp (1—r)0Or1J (Rt+1, R4, wm)
(3.22)

P2t+1 —

Denoting the left-hand side by I'?(ps 41, Ri11), the implicit value of py ;. de-
fined by I'” = 0 is downward sloping in R,;. If py 4, is above (below) this locus
then the productive would prefer to produce in sector two (one) only. Return equal-
ization for a constrained unproductive entrepreneur pins down a unique value of

D241 diven R, such that:

(1 — ¢t+1‘9t+1)p1,t+1 (]92,t+1) o
— =0 (323
1 — K101 — D11 (D2441) Qu (1 — K) O ea /Ry

P2t+1 —
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If 2,41 1S @bove (below) this unique value then the unproductive would prefer
to produce in sector two (one) only. It can be shown that this unique value is less
than the value of p, .1 given by evaluating I'?(pa 411, Riy1) & Ry = Ry, 1.e
the price in sector two required to equalize returns across sectors is higher for the
productive than the unproductive. This is because the lower credit multiplier in
sector two has a greater detrimental effect on the returns of the productive (due to
their higher leverage and because they borrow from home and abroad). Thus, to
compensate and maintain return equalization for the productive, the price in sector
two must be higher than that required for return equalization for the unproductive.
This implies that if return equalization holds for the productive the unproductive
prefer, if they produce at all, to produce in sector two. If return equalization holds
for the unproductive then the productive must produce in sector one.

The above five restrictions mean that there are four possible production combi-

nations for the constrained equilibria:

e If constrained return equalization holdsfor the productive then the productive
produce in both sectors. The unproductive may or may not choose to produce
but if they do so they would producein sector two. Thisgivestwo constrained

productive combinations, type A and B respectively.

e If the productive prefer to produce in sector one only, then the unproductive
must produce in sector two. If the unproductive returns are equalized across
sectors then they may produce in sector two only, a type C equilibria, or in

both sectors, atype D equilibria

If the productive prefer to produce in sector two only, then the price in sector
two is such that the unproductive would also prefer to produce in sector two. Thus
this cannot be an equilibria as the intermediate goods must be produced in both

sectors.
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3.B.2 Proof of Proposition 3

The dynamics of the system can be described by the non-linear difference equa-
tionin s, ., = f(s;) and the transition of Z;,1 = (1 + s;x) Ry15 7. Below we
define pi1 = pa++1/p144+1 @d normalize aggregate quantities by 7, (denoting nor-
malized variables by an upper bar) and drop the time subscript on other parameters

(excluding 6, 1).

3.B.21 Constrained Equilibria Type A

Return equalization pins down p; . in termsof R,,,. Given R,,, and s;, con-
strained investment demands and the aggregate investment equation determine the
productive entrepreneurs investment in each sector and their distribution across
sectors. The relative demands for goods can then be used to determine R, ;.

The constrained investment equations for each sector are given by:

BXIf,tStPtJrl (1-r)
(1= 0i1) (1 = Kpry1)

Bsi (1 - leo,t) (1 - “) _T7" (1 - leo,t) (1 - Qt+1>
(1= 1) (1= rprsn) "X o1 (1= Kbp)

<D
]1,t =

=D
[2,t -

Plugging these expressions into the equation for relative demands for interme-
diate output in the following period gives x7, = v (1 — 6;11) / (1 — Q0;11) where
Q(k,v) = k + v(1 — k). Using these expressions relative prices as an increas-
ing function of s; can be pinned down from the goods market/investment clearing

condition (8 = 17, + I,):

st (1= k) (1 = pey1K) 1—=Q01 —(1—7) (1 —K) s

1: <:> —
(1= W0) (=) F o) T 0= R s+ r(l—Qb4)
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The excess return of the productive can be expressed in terms of relative prices

and hence s, and is decreasing in the | atter.

1 —=Q01 — s
Q0115

Ty (8¢) =

When this expression is plugged into the difference equation we obtain s;,,; =
(1 =0) (1 —Q011) + noQ0;41, i.€. s¢1 jumpsimmediately to the SS value.

If thisequilibriaisto exist then z; (s;) > 0,i.e. sy < 54 (0111) = (1 — Q0p41).
Above this range the productive are unconstrained. A further condition is that the
unproductive do not find it worthwhileto invest, i.e. Ry 1(st) > pati1(se)pu. With

some manipulation this gives the following condition:

1-Q0 u — KO
St > ( 1) (¢ ) 54 (0r1) > 54 (0141)

(1 - Q9t+1) Pu — 7 (1 — K) O r10p -

S0, if 54 (0111) < s¢ < s4 (0e41) then an equilibriaof type A is possible.

3.B.2.2 Constrained Equilibriatype B

In this equilibria, the productive produce in both sectors and the unproductive
in sector two. R;.; and p,,, are thus determined by the conditions for the return
equalization for the productive and R;y1 = po2i11¢04. The excess return of the
productive is equa to z; = (¢, — wu) / (u — Kbir10,). This gives a concave
function for the transition equation s;,; = f(s;) with apositive gradient around the
steadly state of lessthan one. Investment levels T ,, I5,, I, and %, are determined
by the two equations for constrained intermediate investment by the productive, the
relative demand for intermediates and goods market clearing condition. The share

of productive investing in sector one can be shown to be decreasingin s; :

Y (1= 0i11) ((0p — 0u) + (Pu — KOp10p) /5¢)
Pp (1 — Kbi1)

X1 (s1) =
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For this equilibriato exist s, must be above alower bound so that 7, < 1:

Y (1 = 0ip1) (0w — KO10p)
©p (1 = K0e41) — (p — pu) ¥ (1 = Ory1)

S¢ > Sp (Qt—i-l) =

The upper bound of the range for this equilibriais determined by the condition
that Tg,t > 0 (since it can be shown that the derivative of productive investment
with respect to s, is positive). This upperbound is equal to the lower bound of
case A, i.e sp(011) = s, (0i41) (Sincein both cases the unproductive investment
IS zero, R,11 = pa+1¢, @nd return equalization holds for the productive) where
Sp (0111) < sp(0141). SOIf sp (0111) < s¢ < sp (6i+1) then an equilibria of type B

ispossiblewith s, ; = f(s;) whichisaconcave function with aunique fixed point.

3.B.2.3 Constrained EquilibriatypeC

The productive produce in sector one and the unproductive in sector two. The
domestic interest rate isdetermined by R;11 = po1+1.. Again, constrained invest-
ment levels can be plugged into the investment/goods market clearing condition to
give an expression for p;. 1 (s;) and the excess return of the productive can then be

defined as a decreasing function of s;:

©p — Prr1 (8t) Pu _ (1 =0i11) — 5
Prs1 (8¢) pu — Oy s (1= (1= 0,11))

Ty (8¢) =

Asin case A when this expression is plugged into the difference equation we
obtain a constant valuefor s;,1 = (1 — ¢) v (1 — 6,..1) + nd. The condition for this
equilibriato exist are that the excess return of the productiveis greater than or equal
to zero (v, = prv1 (s¢) pu @ piiq (51) o > 01410, Which is greater than one by
Assumption 6), the unproductive do not have an incentive to produce in sector one,
i.e. pi1(s¢) > 1, and that the return for the productive from producing in sector
oneisgreater than in sector two. It isthe latter two conditionsthat are binding. The

lower bound for s, is defined as follows:
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Y (Pu — Or410p)
(1 =) @p+7%u

Pr1(8e) > 1 50> 50 (Op1) =

The upperbound is defined by the condition z; (pi1 (st)) > (¢p — ¢u)/(Yu —

k0:+1¢,) Which is equivalent to the following restriction on s,:

Y (1 = 0p41) (0w — KO 190p)
Pp (1 = Kbeyr) — (Sop —0u) Y (1= 0pa

st < 8¢ (0i11) ) = 5p (0111)

So, if s¢ (0i41) < st < se (6:+1) then an equilibria of type C is possible with

St+1 = (1 — (5)")/ (1 — 9t+1) + no.

3.B.24 Constrained Equilibriatype D

Relative intermediate goods prices are equal and R = ¢,. The excess return
of the productiveisequal to z; = % and, asin case B, the transition equa-
tion s;.1 = f(s;) isan upward sloping concave function with an absolute gradient
around the steady state of less than one. The investment levels are linear functions
of s, determined by the constrained investment of the productive, the goods market
clearing condition and relative demand for intermediates. If investment of the un-

productive in sector 1 isto be positive then the share of net worth of the productive

must be low enough, which implies the following condition:

w— 0
v (e t+1<Pp) —

s < sp (0 = —
¢ <50 (Berr) Yeu + (L —7) @,

3.B.3 Proof of Proposition 4
3.B.3.1 Proof of stability of autarky steady state equilibria

The first order difference non-linear equation defining the transition of the dy-

namics of the economy is:
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$e(1=08)(1+z) + (1 —s¢)nd
(14 su2¢)

Sip1 = f(sy) = (3.24)

where from the previous proof in Section 3.B.2 depending on the equilibria, z;
isaconstant or afunction of s;. In asteady state equilibria s** = f(s**). Teking a
first order expansion around the equilibriawe have s; 1, = f(s°%) + f(s%°)(s; — s°)
where | f'(s**)| < 1isthecondition for local (asymptotic) stability. Inthe equilibria
in which z; is afunction of s; (i.e. equilibria of type A or type C) then it can be
shown that s, is equal to a constant. In those equilibria (type B and D) in which

x; iIsaconstant then local stability also holds since:

(1—6—nd)(1+x)
(1 + s%51)
(1-=90—-—nd)(1+x)
(14 s%2)((1 =0 —nd) (1 +z)+ndx+nd/s)

1(5%) =

which is positive and less than one, given Assumption 3 that 1 > n + nd.

3.B.3.2 Partitioning of steady state equilibria by 6

Applying the resultsfrom Section 3.B.2 we can derive the steady state equilibria

conditions (where steady state values are denoted with no time subscript).

Range for Type A equilibria: 0 < 6 < 64 Inthis steady state we have s4 =

(1—=0) (1 —90) +ndb and =4 = g2 ai 3ot Two conditions define the

range of ¢ for Case A in which productivereturns are equalized and unproductive do
not invest. First, productive entrepreneurs are constrained and receive non-negative
excess returns from investing: =4 > 0. Second, the unproductive do not find it
worthwhile to invest.

From Section 3.B.2 the first condition requires s < s, () = (1 — £20) which
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impliesthat ¢ < ((1+n)Q)™" = 4. The second condition requires R > pyp,

1+3(0)

whichisequivalent to ; 02 (0)

< ¢, /¢, Wherethe LHSisincreasing in 6. Thusthe
lower bound for ¢ for steady state equilibria of Type A is given by 6 > 65 where
0 can beimplicitly defined by:

1-0,0040) g
1—0—0(1—=06(14+n)) ¢,—kKlpp,

Range for Type B equilibria: 6 < 6 < 6 In the Type B equilibria, from
the previous proof in Section 3.B.2, we have x5 (0) = (¢, — ¢u) / (@u — Kbpp).
Defining X = sz, then rearranging Equation 3.20, we obtain the unique steady

state solution for X 5 (0)

0=Xz+(0(1+n)—(1-08)zp(0)Xp—ndxg(0)

If x5 (#) > 0 the solution to the above quadratic equation has one positive and
one negative root (from Viéte's formula). The positive root is increasing in x g
and X5 (/) > 0. We can also show that sz () is increasing in x5 and hence
dsg/df > 0.

Three eguations define p,,,, p;,, and Rp: unproductive entrepreneurs’ indiffer-
ence between saving and investing, i.e. R = pyp,; return equalization for the pro-
ductive; the aggregate pricing equation relating p»,, and p, ,. Thefirst two equations

giverelative prices as follows:

p2s (0) - (pp—pu) 1 —K)0
Pig (6) - Pu (1 - /6(9)

From Section 3.B.2 we can obtain an expression for the share of the productive

> 1

operating in sector one which isdecreasing in 6:

v o) =2 (1 —0) ((¢p — ¢u) + (pu — Kbpp) /55 (0))
©p (1 — K0)
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This steady state equilibriawill occur in the range of parameter valuesfor which

the following conditions must be satisfied:

e The productive entrepreneur is constrained and earns a positive return from

investingi.e. xp > 0. Thisis satisfied since Assumption 6 holds.

e Theproductiveentrepreneur has positive production in both sectors (x5 (¢) <
1). Thuswe can define alower bound of 6 for case B, 6, suchthat x7; (6c) =

1:
Y (p —u) (1 =0c) (1 +1/Xp (0c))

1 p—
Pp (1—0ck)

e The unproductive entrepreneurs find it worthwhile to invest in sector two, i.e.
I*(0) > 0. The cut-off at which I¥ () = 0 provides the upperbound on the
range of # for case B (which isthe lower bound for case A since in both cases
the same relative prices hold and the unproductive do not produce). This

upperbound 05 € (0, ¢,/ (¢,k)) can be shown to be defined uniquely by:

Pp (1 —kOp)

1+1/Xp(05) = (0 — u) (1 — 059)

where g > 0c.

Range for Type C equilibria: 6p < # < 6 From Section 3.B.2, in steady state
equilibrium s¢ (6) = (1 —0)~ (1 —0) + né and we have the following positive

solution for X :

Xczé(ﬁ—(lJrn))

where A () = (1 —v(1—0)), X, () < 0and X4 > X¢. The excess return

of the productive entrepreneursis given by:
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d(1—=A(0)(1+n))

IBC(Q):l_(;_A(e)(l—é(lJrn))

If we define h (R) = ppp1 (R) /R then psc/pic = Re/puCan be expressed in

1+zc(0)

T 025(0)" From the relative

terms of the excess return of the productive i (0) =

demand equation we then have:

@:1—7@( Xc () )
pic 7 pu \h(R)—1-Xc(0)

The conditionsfor Case C are asfollows;

e The productive entrepreneurs are constrained and earn apositive excessreturn

from investing in sector one: X¢ > 0, z¢ > 0

e Thereturn of productive entrepreneursin sector two isless than in sector one.
This implies that z¢ (¢) > =5« > 0. Since z¢ is decreasing in ¢ this

upperbound on @ for the equilibrium of type C binds relative to the condition
abovethat x- > 0. The cutoff 0 is defined by:

Yp—Pu d(1—=A(bc)(1+n))
ou—HKbcp, 1—0—A(0c)(1—05(1+n))

Thisis equivalent to x5 (0c) = x¢ (6¢). Thisis also the lower bound for
case B since at thisvalue of ¢ in both equilibria production by the productive

entrepreneur would be in sector one only and the excessreturn isidentical.

e The unproductive find it worthwhile to invest in sector two, i.e. , Y, psc =

Re, and T, > 0 which holds from the relative demand expression.

e The unproductive do not find it worthwhile to invest in sector one. Thisre-

quiresthat p, > p;. Using the above expression for relative prices and substi-
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tuting in for = asafunction of X~ we obtain the following condition:

v (p — Pu)
©0p (1 =) + vpu

Xc (9) <

As X isdecreasing in ¢, the lower bound for the type C equilibriais such
that 0p i.e. 6§ > Op where 0, is defined by equality of the above expres-
sion, or equivalently, z¢ (0p) = (v, — ¢u) / (pu — Opp,) (since thisisthe

expression for z when p, = prand pac /pic = Re /).

Rangefor caseD: § < 6§, From Section 3.B.2 in steady state equilibrium sp, (9)
is defined by the steady state solution of Equation 3.20 when =, (6) = £2=£*. The

Pu—bop

conditionsfor a Case D equilibrium are as follows:

e The productive entrepreneur is constrained and earns a positive return from
investing in sector one: zp > 0 which holds by Assumption 6 on relative

productivities.

e The return of the productive entrepreneur in sector two is less than in sector

one, 22—2v ~ “r—?v_y\which holdssince k < 1.
Pu—bpp pu—rbpp

e The unproductive find it worthwhile to invest in sector two and sector one
and have positive investment in both. The necessary pricing conditions hold.
From the investment demand equations, goods market clearing and relative
demand expression we can solve for investment levels such that 7%, () =

(1-)B(1+Xp(0) > 0and I)p(0) = By (1 — XDw)((l—w)soﬁwu))_

(pp—pu)y

Thus the upper bound value for ¢ for this type of equilibria is defined by

U

I,5(0)>0,i.eif 0 <6p where

7 (9p = u)
Xp (6p) = ¢p (1 —7) +7¢pu

129



With X, increasing in ¢, thereisapositivesolution for thiscutoff iff ¢, (1 — ) >

PuY-

3.B.4 Proof of Proposition 5

Type A steady state equilibria From Section 3.B.3 0s4/00 < 0, 0x4/00 < 0
and x7, = v(1—46)/(1—09) and so is decreasing in 6. From the definition of
the excess returns of the productive and return equalization, relative prices (pa =

P2, /P1,) Can be expressed as a function of 6:

pa(0) = (1+6024(0)(1+rKbzs ()"

i.e. pa () isincreasing in 0z (¢) which in turn is decreasing in 6, i.e.p’, () < 0.
From the aggregate pricing equation this givesp5, , () < 0. From the goods market
clearing condition 7} + T, = /3 and from the relative demand for intermediates
T7/T5 = pa (6) v/ (1 — ~) whichis decreasing in 6 and hence T, (I5) is decreasing

(increasing) in 6.

1+xz4(0)

Defining A = ¢,p2/ R then rearranging we have A = T 024 (0)

and so, using
the expression for relative prices we obtain the following solution for R 4 whichis

increasing in 6 :
R (0) = ¢p (1 + w24 (0)) 7 (14 64 (0)" (1 + 24 (0))
The steady state growth in aggregate net worth isgivenby g4 = (1 + X4) Rap.
Using the expressionsfor R4 and (1 + X 4) we obtain:

ga = By (1+ kOz4 (0) 7 (14024 ()" (1 + 69z, (9)"

Taking logs and differentiating we can show that g 4 isdecreasingin 6z 4 (¢) and

hence increasingin 6.
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Type B steady state equilibria From Section 3.B.3 we can see that pgp (0)
isincreasing in 0. Thus p;, (0) > 0, pj, (¢) < 0and Rp(0) = pa, (0) pu
is aso increasing in A. The excess return for the productive is given by x5 =
(pp — vu) / (pu — KOp,) andisincreasing in § and hence s’ () > 0 and X (0) >
0. The steady state growth rate in aggregate net worth g5 = (1 + Xp) Rp/3 there-
fore increases with 6. The equilibrium value of % ; (§) = 220 0L (0)

isdecreasing in 6. Plugging in relative pricesand x* ; () into the investment equa-

tion we obtain the following expressions for investment by the productive which are

both increasing in ¢ (and hence T, ; is decreasing in 6):

VB (pu (1 = 0) + 0 (1 — k) (1 + X5 (0))

7211)B (9) = ©p (1 — 9/@)
71273 (0) = B(1l— X(lj (f)()pX)B (0) pu

Type C steady state equilibria From Section 3.B.3 we can seethat s, X and

x¢ are decreasing in 0. Expressing h = ¢,,p; /R as function of x we obtain:

e (1 —-6)

T 140xc 0+0(1—0) (76 +nd(l—7))

where hy, () < 0. Since pacp., = Re thismeansthat pf, (6) > 0, p} (6) < 0
and R, (A) > 0. Plugging the expressions for R and X as functions of ¢ into
the growth of aggregate net worth gives the following expression whose partial

derivative with respect to ¢ is ambiguous:

9o = Bepeu (1420 (0)) 7 (L+02c (0)) (1+ (1 = (1= 6)) zc (9))

In Type C equilibria, %, = 1. From the goods market clearing condition 7, =
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3 — T and from relative demand for intermediates 1‘77 <§;—g> = “":f%c and so T,
(T';) is decreasing (increasing) in 6.

Type D steady state equilibria In Type D equilibria, x7, = 1, pap = pip =1
and Rp = ,. The excess returns of the productive are givenby =z, = “"f’ ;";p and
areincreasinginf and hencesois sc. Thegrowth of net worth isalsoincreasmg ing
as X p increases with 6. The constrained investment by the productive isincreasing
ing: T, (0) = BXp (0) pu/ (¢, — ©u). Fromthe goods market clearing condition
and the relative demand expression the investment of the unproductive in sector
twoisgivenby %, (6) = (1 —v) B8 (1 + Xp (9)) and isincreasing in §. Hence the

investment of the unproductive in sector one fallswith 6.

3.B.5 Sensitivity of equilibria cutoffsin autarky

Proposition 8 The sensitivity of the autarky equilibria cutoffs is such that:

1. 0, isdecreasinginn, x and~y. For agiven 6, an economy is more likely to be
in the unconstrained equilibriumif there isa higher steady state share of pro-
ductive entrepreneurs, if the divergence between the credit multipliersin the
two sectorsislower and if the relative weight on the sector one inter mediate

in the final good production is higher.

2. The cut-off 5 above which the unproductive entrepreneurs do not produceis
also decreasing in the share of productive entrepreneurs, n, the lack of dis-
persion in credit multipliers across sectors, , and the weight on the sector
one intermediate good in final goods production, ~. In addition, for given 6,
the likelihood that the steady state is one in which the unproductive do not
produce is increasing in the relative productivity differential, ¢,/ ¢, and de-
creasing in the probability that the productive suffer an adverse productivity

shock, 6.
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3. The cut-off - below which the productive only invest in sector one is de-
creasing in ¢, /., 7, x and the share of the productive in steady state (i.e.
rises with n) and increasing in the probability of an adverse shock for the

productive 6.

4. The upper-bound for Case D, 6p, in which the unproductive entrepreneur
produces in both sectors whilst the productive just produces in sector two,
fp, is also increasing in v and decreasing in n. 6 is also decreasing in
the relative productivity differential of entrepreneurs and increasing in the

probability that the productive suffer an adverse productivity shock, 4.

Pr oof.

e The comparative statics of 6,4 = ((1+n) (k+~ (1 —)))”" are clear from
its definition.

e The cut-off 05 isdefined by:

S1-0,0040) g
1—0—02(1—=0(14+n)) ¢,—Klpp,

The LHS is decreasing in . Thus 6 is decreasing in v, decreasing in x,

decreasing in ¢, /., decreasing in n and increasing in ¢.

e Comparative staticsof 0o = 1 — ﬁ are clear from its definition.

e The cut-off A isdefined by:

d(1—=A(0p)(1+mn)) _ Pp— Pu —0
1—0-AOp)(1—6(1+n) pu—0Oppy

fp isincreasing iny and § and decreasing in ¢,, /¢, and n.
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3.B.6 Proof of Proposition 6 and Proposition 7

Thefollowing sections outline the properties of theinternational financial steady
state equilibria providing the proofs for the partitioning resultsin Proposition 6 and
the comparative statics in Proposition 7. In the cases B to D where unproductive
entrepreneurs do produce, it can be shown that the equilibrium is only defined for
R > R*. If the IBC does not bind then there are insufficient equations for the
number of endogenous variables. This means that there are now five possible con-
strained equilibria types - Type A with R > R*, Type A with R = R*, Type B,
Type C and TypeD.

3.B.6.1 CaseA International Finance

The constrained equilibrium with only the productive investing is pinned down
by 11 equationsin 11 unknowns: ps, py, I, 15, Ty, X%, B, 2,X, R, g. For agiven R,
relative prices can be solved from the aggregate pricing equation and return equal-
isation for productive entrepreneurs. The quantities 7, T}, T, , X2, B" can then be
solved using the equations for the relative demand for intermediates, intermediate
investment in the two sectors, goods market clearing and definition of total invest-
ment. This leaves the international borrowing constraint (IBC) to pin down the
domestic interest rate as greater than or equal to R*.

For a given interest rate the price of intermediate good one is determined by

return equalisation plus the aggregate pricing equation:

Uy =1—-k0—p1p,(1—k)0J(R,R*,¢) — (1 —6)p1/pa(p1) =0

where, by the implicit function theorem, dp; /OR > 0. Plugging in the invest-

ment levelsof the productiveinto the relative demand expression we obtain the same
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expression as in autarky for x7 = v (1 — ) / (1 — 692) (since international finance
does not change the relative credit multiplier across sectors). Using this result and
the expressions for constrained investment we can then express the international

borrowing constraint as follows:

X

S o < . o )
T (=09 (1 — O + 269 (1 — 1)) < 1 holdswith equality if R > R

Case A with binding international borrowing constraint In this case two equa-
tions uniquely define equilibrium = and X, namely the binding international bor-
rowing constraint and the steady state solution for the difference equationin s and x
which can be expressed as F'(z, X) = X?+ (6 (1 +n) — (1 =) x) X — ndz = 0.

The solutions are decreasing in ¢ and increasing in v:

Xzé(%—(len))

(1= 099) (1 - 0Q(1+n (1 - 1))
T (1= 10) (1—09) + nsbQ (1 — ¢))

From the definition of s we have s isincreasing in X and hence s is decreasing

in @ and increasing in .

(1= 6) (1 —69) + 6Qn6 (1 — )
(1 —10Q)

Substituting the aggregate pricing equation into the return equalization condi-

S =

tion and the definition of = we can uniquely determine p; and R from the following

two equations:

G(p1,R,0,¢)=1—kb —pro, (1 —r)0J (R, R*,¢) — m =0 (329
D2 (P1)
(1, R, 0,0) = 22 (1—60) — (1+ 2 (0)) (1 — pro,0J (R, R, 1)) = 0 (3.26)

R
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Both equations can be shown to be upward sloping in (p;, R) space. Using
standard comparative static results the partial derivative of the equilibrium value of

R with respect to 6 is given by:

OR 525 5% (D () - )

0l -G ) -(H)

Thus whether the domestic interest rate increases or decreases with ¢ depends upon
therelative sensitivitiesof p; and R, defined by the two loci, to 6. The denominator
of 9R/06 can be shown to be positive and so R increases with 6 if %q:o <
%%Q:o’ i.e. if the fall in p; required to ensure return equalisation across sectors
when 6 changes is of greater magnitude than the price fall asaresult in the fall in
the excess return of the productive. Similar results hold for 0R/dvy which is also
therefore ambiguous. With X decreasing with # and R ambiguous then ¢’ (6) is

ambiguous.

Range of 6 for Case A with binding international borrowing constraint
For this case to occur we require that X (I F', CaseA 1BC bind) > 0, that R > R*
and that the unproductive do not find it worthwhile to invest.

Thefirst condition is satisfied by:

1 _ plF
T D

Thiscutoff isincreasing in ¢ (and hence greater than the corresponding cutoff in
autarky) and decreasing in n, £ and ~. Thisis also the binding constraint for = , >
0. For 6 above this value entrepreneurs are unconstrained and only the productive
produce.

As the sensitivity of R to ¢ is ambiguous, the range of values of ¢ for which
R > R* may not be continuous or may be empty. Thevalue of § for which R = R*,

O:r, isi mplicitly defined by the following equation:
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P o) (- <1+x<@m>>)>““”

1+ é\IF[E <¢/9\IF) Pp (1 + ¢/9\IFI <§IF)

As¢] (671F) is a continuous function then it can be shown that if R* < ¢, there
exists at least one solution for 6~ between 0 and oir.
The unproductive if she did produce would do so in sector two. The condition

that her return from production must be less than the domestic interest rate is given

by:

1 — kb
P2pu ( M><R

Rarrr>r (u) (0) < Rarrsr- (0) = | — paoninl
Aswith the case of the sensitivity of R to 6 the sensitivity of R (¢,,) tof isaso

ambiguous.

Case A if international borrowing constraint does not bind Inthiscase R =
R* and p; isuniquely defined by return equalization for the productive across sec-
tors with p} (#) < 0 and p} (¢») = 0. z is defined as a function of p; and the

€X0genous parameters:

1 —p1/p2 (p1)
(p1/p2 (1) — k)

x(RzR*)ze

where 2’ (6)  p/, (6) (1 — 6) + py (1’—;;9 - 1) o i (1= ) + 201 > 0,

We can thus obtain the value for X from F'(z, X) = 0 where X’ (0) > 0, s’ (6) > 0
and s’ (6) > 0.

This case occursin therange for which X (1 F, CaseA 1BC not bind) > 0 and
R (py) (IF,CaseA I1BC not bind) > R*
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Range of 6 for Case A with non-binding international borrowing constraint
The conditionsfor thisequilibriaarethat X 4 ;5 r~ g« (#) > 0 and that the unproduc-
tive prefer not to production. Thefirst condition requiresthat ¢ be lessthan the value
at which 1 = p;/ps (p1). The second conditionisthat R4 rrr—r (pu) (6) < R*.

Thisrange is defined by the values of 4 for which:

P2 (0) pu (1 — Prb)

< R*
1 — popy K0 R*

3.B.6.2 CaseB International Finance

The domestic interest rate and intermediate price p; are determined by return

equalisation for productive and return indifference for the unproductive:

Uy =1—k0—proy, (1 =k)0J (R, R*,¢) — (1 = 0)p1/p2(p1) =0

1 —yro K0
\11251—p2g0u< };D —i—wR*):O

These two equations give atwo loci in (pi, R) the intersection of which deter-
mines the equilibrium value. From the second equation we obtain p, (R, 6, 1) where
pir <0,p14 > 0andp), > 0. Substituting into the first equation, we obtain the
unique value of R whichisincreasingin andin .

Substituting in the solutions for prices and domestic interest rate into the excess

return of the productive we obtain:

W — K00y (pp — 0u)¥s0 (R/RF —1)] 7"
1 IF — 2 K p p 1
MR ©p (1 — K0O) ©p (1 — K0) > (1 +25)

Thus z isincreasing in both 6 and ). From the expression for = we can deter-

mine X and s which have similar comparative statics with respect to ¢ and ) from
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F(z,X)=0.
Given z, X, prices and the domestic interest rate we can pin down the quantities
asthe solution of five linear equations (relative demand, binding IBC, goods market

clearing, investment of the productive in each sector) in five unknowns.

I 0
I’ 0
Al | =1 8
X1 0
B'] Xz
where A is defined by:
(L-pier 20w L=prou O 0o |
P1#p KD2Pp KPaPu 0 —(voRr)™
A= 1 1 1 0 ~1/R*
Ay 0 0 —6X/x 0
i 0 Ay 0 BX/x 0 .

where Ay =1 — ¢,p10J (R, R*,¢) and Ay = 1 — p,parbJ (R, R*, ).

Range of # for Case B with binding international borrowing constraint
Thisequilibriawill occur in the range of ¢ for which productive net worth weighted
excess returns are greater than zero, i.e. Xpr(6) > 0 (requiring ¢ above a
certain value) and for which the domestic interest rate exceeds the foreign rate
(again requiring 6 to be above a certain value), the unproductive produce in sec-
tor two and the share of productive producing in sector one is less than unity, i.e.
Rpr(0) > R*, 7};1F’2 (0) >0and1 >y  (6). Giventhe complexity of the so-
lutions to these conditionsit is unclear whether they form a continuous non-empty

range for 6.
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3.B.6.3 CaseC International Finance

We have x§ = 1 and x% = 0, x4 = 1. Return indifference for the unproduc-
tive pins down p, as an increasing function of R. Using the constrained invest-
ment level of the productive, the relative demand expression and the goods market
clearing condition we can, with some manipulation, obtain an expression for the

international borrowing constraint defined in terms of x and X .

X
1 =

—m(lﬁ—!—x(lﬂ—l—l—@))

where £, = 1—¢«9+1%%f”9). Combining thiswiththeequation F'(z, X) =
0 gives a system in X and = which can be solved uniquely. The solution for X is

given by:

Ey
X=0——"——-1-
o (E1 —1+6 n)
and can be shown to be decreasing in ¢ and increasing in ¢» (and hence so are «
and s). Given the value of x we can solvefor R asafunction p; from the definition

of x and then substituting this into the return indifference for the production we

obtain the following implicit solution for p;:

pigp (1 — 0 + 20 (1 — o))
(1+2) (1 — r) — 222 (1 — g + 2 (1 — Ok))

0=Ji=p2(p1) pu—

where 0.J;/0p; < 0. As p; tends to zero J; tends to infinity. As p; tends

R*(1+4z)(1—¢r6)

tocprG(lfner(lfOﬁ

) then J; tends to minus infinity. Thus there is a unique equilib-
rium value of p; from which we can derive p, and then R from return indifference

for the unproductive:
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— Kb o\ !
pz(Pl(e))SDu:<1 gﬁ +w}§*)

The sensitivity of the domestic interest rate to 6 is ambiguous. Given relative
prices, domestic interest rate and s we can obtain investment levels and foreign

borrowing.

Range of # for Case C with binding international borrowing constraint
Thisequilibrium fallsin the range of 6 for which X ;r > 0, the productive prefers
to produce in sector one than sector two (R¢ 1r1 (¢p) (0) > Rerra (¢p) (0)), the
unproductive prefers to produce in sector two than sector one (R¢ rr2 (¢u) (0) >
Rp 1r1 (py) (0)) and the domesticinterest rate exceedstheforeignrate (Re ;7 (0) >

R*). Thefirst condition is equivalent to the condition that:

Yop —n (1 =9) pu
Yop (L+n(1—=1)) —n(l—7)drp,

where 01 > 6L and 61F > 617

0 <0cir=

3.B.6.4 CaseD International Finance

Productive entrepreneurs invest in sector oneonly, i.e. x7,, = 1, and the unpro-
ductive entrepreneurs invest in both sectors. The unproductive returns are equalized
across sectors and are equal to R. This gives a unique solution for p; implicitly

defined by:

(1 _1/)6)1)1
1 — k)l — prpy (1 — k) 01p/ R*

py isincreasing in R*, 0, and . From the unproductive's return indifference,

A=ps(p1) — =0

the domestic interest rate can then be expressed as function of p; and is decreasing

in R*, 6 and v (and ambiguousin k).
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Substituting the relative prices and domestic interest rate into the definition of

the excess returns of the productive gives the following expression:

@p(p;&l) —K)

u(1—FK) P1opl ep(1—1)0
S0(1_9) <1 — T ) ~ ) (mIZzln) — )

1+2x=

It can be shown that = isincreasing in ¢ through both the direct effect and the
indirect effect on p; (and hence X and s are aso increasing in #). Similarly z is
increasing in ¢ through the direct and indirect effects. Given relative prices, R,

xand X theinvestment levels and foreign borrowing can then be pinned down.

Range of 0 for Case D with binding international borrowing constraint
The conditions for Case D to be the steady state constrained equilibrium are that
the net worth share weighted excess returns of the productive are non-negative (i.e.
Xp.r(0) > 0), the unproductive have positive production in both sectors with
their returns equalized across sectors (i.e. Ip 1 (0) > 0 Ipp,(0) > 0 and
Rp 1r1(pu) (0) = Rp 1r2 (pu) (6)), that the productive prefer to produce in sec-
tor 1 (i.e. Rprra(pp) (0) > Rpr2(pp) (0) ) and that the domestic interest rate
exceeds the foreign (Rp 7 (0) > R*).
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Chapter 4

Thresholdsin the process of

International financial integration

4.1 Introduction

The worldwide financial crisis has dramatically driven home the downside risks
of financial globalization. Many emerging market and devel oping economies had
to grapple with surges of capital inflows earlier in this decade. Sharp reversalswere
then seen during the crisis as financial linkages served as a channel for the global
financial turmoil to reach their shores. More recently capital inflows to emerging
markets have been resurgent, bringing their own policy challenges. These experi-
ences have re-ignited the fierce debate about the merits of financial globalization
and itsimplications for growth and volatility, especially for developing countries.*

In theory, financial globalization should facilitate efficient international alloca-
tion of capital and promote international risk sharing. These benefits should be
much greater for developing countries. These countries are relatively capital scarce

and labor rich, so access to foreign capital should help them increase investment

1As an example, in the wake of the financial crisis, IMF staff have re-evaluated the appropriate-
ness of capital controlsand indicated that they may be alegitimate part of the policy mix in response
to surgesin capital inflows (see, for example, Ostry et a., 2010).
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and grow faster. Developing countries also have more volatile output growth than
advanced industrial economies, which makes their potential welfare gains from in-
ternational risk sharing much greater.

However, the empirical literature has not been able to conclusively establish the
growth and stability benefits of financial integration. In particular, cross-country
studies have not yielded robust evidence that financial openness has a positive ef-
fect on growth. Studies using microeconomic (firm- or industry-level) data or those
that look at specific events such as equity market liberalizations do detect signifi-
cant growth effects, but it remains an open question whether these effects scale up
when one considers the more general concept of financial openness and its effects
on growth. Moreover, for developing countries with low to intermediate levels of
financial openness, there is equally sparse evidence that financial integration has
delivered its other presumed benefit— mproved risk sharing and better consumption
smoothing.

Kose et al. (2009) survey this extensive literature and propose an alternative
framework for analyzing the macroeconomic implications of financial globaliza-
tion in order to pull together the different strands of evidence. These authors point
out that in theory financial globalization should catalyze domestic financial mar-
ket development, improve corporate and public governance, and provide incentives
for greater macroeconomic policy discipline. Such indirect benefits may be more
important than the traditional financing channel emphasized in previous analyses.
Indeed, recent work stimulated by the phenomenon of global current account im-
bal ances suggests that devel oping countriesthat are more open to certain types of fi-
nancial flows but overall are lessreliant on foreign capital and finance more of their
investment through domestic savings have on average experienced better growth
performance.?

A major complication, however, isthat there seem to be certain “threshold” lev-

2See Aizenman et al. (2007), Gourinchas and Jeanne (2007) and Prasad et al. (2007).
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elsof financial and institutional devel opment that an economy needsto attain before
it can get the full indirect benefits and reduce the risks of capital account liberaliza-
tion. It has generally been the case that industrial countries—which typically have
better institutions, more stable macro policies, and deeper financial markets than
devel oping countries—have been the main beneficiaries of financial globalization.
This hasled many authorsto argue that devel oping countries should focus on build-
ing up their institutional capacity and strengthening their financial markets before
opening up their capital accounts (e.g., Rodrik and Subramanian, 2009). How to
bal ance these considerations against the potential benefits to be gained from finan-
cia integration is a pressing policy question, now that developing countries again
face difficult choices about whether and how to liberalize capital account transac-
tions further.

Framing the issue this way generates a set of pointed questions that are rele-
vant for trandating academic analysis of financial globalization into implications
for policies toward capital account liberalization. How can countries improve the
benefit-risk trade-off associated with integration into international capital markets?
Is there a well-defined threshold level of economic characteristics beyond which
the trade-off improves and makes opening of the capital account beneficial and less
risky for a devel oping country?

There is a substantial theoretical and empirical literature, mostly of recent vin-
tage, suggesting that financial sector development, institutional quality, trade open-
ness, and the stability of macroeconomic policies al play important roles in real-
izing the benefits of financial openness. For instance, a deep and well-supervised
financial sector is essential for efficiently intermediating foreign finance into pro-
ductive investments. It can also be helpful in reducing the adverse effects of capital
flow volatility. Similarly, countries with better institutions (Iess corruption and red
tape, better corporate and public governance) attract relatively more FDI and port-

folio equity flows, which are more stable than debt flows and are also more likely
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to promote indirect benefits. The existing literature points to the existence of such
threshold effects but lacks a unifying framework that can be used to interpret the
results and derive policy implications.

Our main contribution isto provide a unified empirical framework for studying
the concept of thresholds in the process of financia integration and for analyzing
the policy implications of this framework for the process of capital account liberal-
ization. We then provide a new set of results on thresholds in different dimensions
using acommon empirical approach. In the process, we tackle a number of complex
measurement issues that need to be dealt with in order to provide more coherence
to the existing literature. We also make a modest methodological contribution by
showing how to adapt semiparametric estimation techniques to estimate key inter-
action relationshipsin growth regressions in a flexible manner.

We report someinitial progress on framing and addressing a more difficult set
of practical questions directly related to various policy choices. For instance, what
are the confidence intervalsaround different threshold conditions? Thisisimportant
for determining the policy relevance of the estimated thresholds and for identifying
zones that are clearly hazardous or clearly safe for undertaking financial opening.
We take an agnostic approach towards various measurement issues on which thereis
no consensusin the literature, including how best to measure financial development
and financial openness. We also try to account for possible differences in threshold
conditions across different types of cross-border flows.

Based on an analysis of data over a period of three decades prior to the re-
cent financial crisis, we find that there are indeed clearly identifiable thresholdsin
variables such as financial depth and institutional quality. Although there are dif-
ferences in the results we obtain from various methodologies and the confidence
intervals tend to be large, some of the key thresholds are fairly precisely estimated
and have practical empirical content. We also find that the thresholds are lower for

foreign direct investment and portfolio equity liabilities compared to those for debt
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ligbilities.

We begin, in Section 4.2, by reviewing some of the existing literature and pro-
viding a synthesis that enables us to map out some of the key issues that need to
be addressed in analyzing threshold effects. In Section 4.3, we tackle a number of
measurement issues, including how to measure financial openness and the different
threshold variables. In Section 4.4, we discuss the empirical strategy to get at the
issue of thresholds. Our basic results, including some stylized facts to motivate the
more detailed analysis, are in Section 4.5. In Section 4.6, we conduct a variety of
sensitivity tests on our baseline results. We then present a number of extensions
in Section 4.7. We conclude, in Section 4.8, by highlighting the main findings and

discussing their policy implications.

4.2 Synthesisof Theory and Evidence

In prior research, a number of avenues have been explored to reconcile the
strong theoretical prediction that financial integration should boost long-run growth
in developing economies with the weak empirical evidence. Some authors have
argued that countries that do not have the right initial conditions can experience
growth surges due to financia integration but they inevitably experience crises,
which pulls down their long-run growth. Others have argued that countries that
lack certain structural features are not able to derive the full benefits of financial
integration even if they can escape crises.®

Kose et al. (2009) synthesize these two lines of argument into a framework that
characterizes variables that influence the relationship between financial integration
and growth as a set of “threshold conditions.” Figure 4.1 schematically depictsthis
framework and lists the main threshold conditions. These include an economy’s

structural features-the extent of financial sector development, institutional quality,

3For a comprehensive review of the related literature see Appendix Tables 4.9 to 4.13.
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and trade integration—and al so the macroeconomic policy framework.

Figure4.1: Thresholdsin the Process of Financial Integration

Above Thresholds GDP / TEP growth'
Risks of Crises 1
Threshold Conditions
Financial X Financial market development

Globalization Institutional Quality, Governance
Macroeconomic policies

Trade integration

Below Thresholds GDP / TFP growth ?

Risks of Crises 1

Financial globalization leads to better macroeconomic outcomes when certain threshold
conditions are met.

Source: Kose et a. (2009).

In theory, financial development enhances the growth benefits of financial glob-
alization and reduces vulnerability to crises. Domestic and international collateral
constraints play a particularly important role in financially underdeveloped low-
income economies where access to arm’s length financing is limited. A number of
recent studies show how, in different theoretical settings, the interaction of these
constraints can lead to unpredictable and possibly adverse effects of capital account
liberalization.* Shifts in the direction of capital flows can induce or exacerbate
boom-bust cycles in developing countries that lack deep financial sectors (Aghion
and Banerjee, 2005). Moreover, mismanaged domestic financial sector liberaliza-
tions have been a major contributor to crises associated with financial integration
(Mishkin, 2006).

Cross-sectional studies generally find significant positive interaction effects be-

tween foreign direct investment (FDI) and financial depth (ratio of private credit to

4See Caballero and Krishnamurthy (2001); Aghion et al. (2004); Mendoza et al. (2007); Aoki
et a. (2010).
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GDP) on growth (see Appendix Tables 4.9 and 4.10). However, the implied finan-
cial depth thresholds for obtaining a positive coefficient on financial openness vary
substantially within and across studies. For example, across Hermes and Lensink
(2003), Alfaro et al. (2004), and Carkovic and Levine (2005) the estimated credit
to GDP thresholds vary from 13 percent to 48 percent. There are mixed results
from studies where financial depth isinteracted with other financial openness mea-
sures. Bekaert et al. (2005) and Hammel (2006) find higher growth following equity
market liberalizations in countries with higher private credit, stock market turnover
and stock market capitalization, respectively (see aso Bekaert et al., 2009; Mukerji,
2009). Using broader measures of financial openness, Prasad et al. (2007) find evi-
dence of high/low interaction effects among non-industrial countries (see also Klein
and Olivei, 2001; Chinn and Ito, 2006; Masten et al., 2008) but Kraay (1998) and
Artetaet a. (2003) do not.

The quality of corporate and public governance, the legal framework, the level
of corruption, and the degree of government transparency can affect the allocation
of resources in an economy. Some authors argue that precursors of crises such
as flawed macroeconomic and structural policies can also be traced back to weak
institutions (Acemoglu et al., 2003). Since capital inflows make more resources
available, the quality of institutions matters more for financially open economies.
Post-mortems of the Asian financial crisis have pinned alarge portion of the blame
on crony capitalism that reflected corruption and weak public governance (Haber,
2002; Krueger, 2002). Indeed, an intermediate degree of financial openness with
selective capital controls may be most conducive to crony capitalism, as it gives
politically well-connected firms preferential access to foreign capital (Johnson and
Mitton, 2003). Weak protection of property rightsin poor countries means that for-
eign financing may not be directed to long-gestation, investment-intensive, and | ow-
initial profitability projects (including infrastructure) where such financing could be

particularly useful given domestic financing constraints (Rajan and Zingales, 1998).
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Bekaert et al. (2005) and Chang et al. (2009) find interaction effects between insti-
tutional quality and financial openness in promoting growth but Kraay (1998) and
Quinn and Toyoda (2008) do not (see Appendix Table 4.11). Klein (2005) finds
that only intermediate levels of institutional quality are associated with a positive
correlation between growth and capital account liberalization, hinting at the pos-
sibility of nonlinear threshold effects. Countries with better corporate and public
governance receive more of their inflows in the form of FDI and portfolio equity;
these are more stable than debt flows and also confer more of the indirect bene-
fits of financial integration (Wei, 2001). Some authors have used a country’s level
of income as a proxy for overall institutional development and interacted that with
financial openness (see Appendix Table 4.12). Edwards (2001) and Edison et a.
(2004) find evidence of a positive linear interaction and an inverted U-shaped rela-
tionship, respectively. However, Arteta et al. (2003), Carkovic and Levine (2005)
and Quintin et a. (2008) do not find robust evidence of such relationships.

Trade openness reduces the probability of crises associated with financial open-
ness and mitigatesthe costsof crisesif they do occur. Economiesthat are more open
to trade have to undergo smaller real exchange rate depreciationsfor agiven current
account adjustment, face less severe balance sheet effects from depreciations and,
asaresult, are less likely to default on their debt. This makes them less vulnerable
to sudden stops and financial crises (Calvo et a., 2004; Cavallo and Frankel, 2008).
Trade integration puts an economy in abetter position to continue servicing its debt
and export its way out of a recession (Edwards, 2004). Eichengreen (2001) note
that financial integration without trade integration could lead to a misallocation of
resources as capital inflows may go to sectors in which a country doesn’'t have a
comparative advantage (also see Aizenman and Noy, 2008).

Capital account liberalization is more likely to be successful if it is supported
by good fiscal, monetary and exchange rate policies. Weak or incompatible policies

can increasetherisk of crisesfrom an open capital account. For instance, the combi-
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nation of afixed exchange rate and an open capital account has been implicatedin a
number of currency crises (Obstfeld and Rogoff, 1995; Wyplosz, 2004). Similarly,
managing capital inflows can be especially complicated in developing economies
with large fiscal deficits and procyclical fiscal policy (Ishii et a., 2002; Calvo et al.,
2004, IMF, 2007). These findings have been used to argue that capital account lib-
eralization can serve as a commitment device for sound macroeconomic policies
(Bartolini and Drazen, 1997; Gourinchas and Jeanne, 2007). Arteta et al. (2003)
report evidence of threshold effects related to macro policies in generating positive
growth effects of financia openness. Mody and Murshid (2005) find that better
macro policies enhance the impact of financial openness on investment growth.

In summary, there is asubstantial theoretical and empirical literature that serves
asabasisfor positing the existence of threshold conditions. However, thisliterature
is disparate and does not provide clear guidance about the precise nature of the
threshold relationship or how one would trand ate the theory into a reduced-form
empirical framework. Some models suggest the existence of nonlinear threshold
effects but the form of nonlinearity is not clear.

The empirical literature has reported many interesting results but the robustness
of these results and the estimated thresholds vary widely. Moreover, each of these
studiestypically focuses on one conditioning variable and one indicator of financial
openness, and most of them use a simple linear interaction specification. The extent
to which countries satisfy different potential thresholds or the trade-offs between
different threshold variables has not been examined, nor has the economic signif-
icance of the threshold levels. Finally, the potentially wide confidence intervals
around the thresholds have not been emphasized. Thus, while there is a great deal
of evidence that threshold conditions matter, the existing literature is not organized
around a consistent framework, making it difficult to draw policy conclusions about

capital account liberalization.
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4.3 Measurement and Data

In this section, we discuss our approach to several key measurement issues and
present our dataset. We take an agnostic approach to some of the complex measure-
ment issues. Our approach will be to pick baseline measures of certain variables
and then conduct extensive robustness tests of those baseline results using alterna-
tive measures. A detailed description of the variablesin our dataset, as well astheir
sources, are presented in Appendix 4.A.

There is an important distinction between traditional de jure measures of open-
ness, i.e., restrictionson capital account transactions, and de facto openness. Capital
controls are the relevant policy tool, but there can be differences in their degree of
enforcement over time. Besides, when analyzing how financial openness influences
growth, what matters is how much an economy is actually integrated into interna-
tional capital markets.

We use as our baseline measure of financial openness the sum of a country’s
total stocks of external assets and liabilities, expressed as a ratio to nominal GDP.
Thisis a summary measure of a country’s total exposure to international financial
markets. We also look at stocks of liabilities—cumulated measures of inflows into
a country—that may be most relevant for developing economies as well as various
measures of gross and net flows. In some of our analysis, we also look at de jure
capital account openness based on an indicator of the proportion of years in which
the IMF's Annual Report on Exchange Arrangements and Exchange Restrictions
(AREAER) indicates the absence of capital account restrictions. For each of the
threshold categories, we have to choose an appropriate measure that is conceptually

sound and for which data are available for our broad sample of countries.

a. Financial depth: We usetheratio of private credit to GDP asaproxy for financial
depth, recognizing that thisis a narrow definition of financial development.

We also examine a range of alternative measures of de facto financia depth
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and development, such as the sum of stock market capitalization and credit to
GDP, the ratio of M2 to GDP etc., as well as institutional measures such as

creditors’ rights.

b. Institutional quality: The World Bank Governance Indicators (WBGI) cover six
aspects of institutional quality: voice and accountability; political instability
and violence; government effectiveness; regulatory quality; rule of law; and
control of corruption Kaufmann et al. (2005). We use a simple average of
these six indices as a proxy for aggregate institutional quality. These data are
available only from 1996 and show strong persistence across time for each
country; hence, we use the average of the available data as a fixed institutional

variable.

c. Regulation: We use an index of the rigidity of labor regulations from the In-
ternational Finance Corporation’s Doing Business Database. It captures an
economy’s ability to adapt to changing business conditions, including finan-
cial flows. These data are available only from 2003, so we use the average for

each country as afixed regulation variable.

d. Trade openness. We use the sum of exports and imports of goods and services,
expressed as aratio to GDP. We a so include a measure of policy openness to
trade, defined as the proportion of years for which the trade regime is an open

one, as defined by Wacziarg and Welch (2008).

e. Macro policies: The monetary and fiscal policy stances are measured by the
degree of variation in consumer price inflation and the average ratio of gov-
ernment revenue to expenditure, respectively, over the relevant period. Whilst
these macroeconomic outcomes are subject to exogenous shocks, their mea-
surement over five-year periods can provide a broad indication of the policy

stance.
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f. Overall development: We use the level of initial per capita GDP (either at the

beginning of the sample or the initial year of each five-year period measure).

Our dataset comprises a total of 84 countries. We do not include the transition
economies of Eastern Europe since their datafor the pre-transition years are suspect
and we need longer time series for our analysis. We also exclude small economies
(population under 1 million) and a number of poor economies for which data avail-
ability, especially on capital flows, islimited. The dataset covers the period 1975-
2004, giving us amaximum of six non-overlapping five year-averaged observations
for each country. When presenting basic stylized facts, we group the countries
into industrial (21), emerging market (21), and other devel oping countries (42) (see
Appendix Table 4.7). The emerging market countries are those from the group of
non-industrial countries that are most financially open.®> This group accounts for
the vast majority of capital flows (either net inflows or gross inflows plus outflows)
into or out of the non-industrial countries. In the formal empirical analysis, we do
not use these coarse distinctions; instead, we directly control for the level of devel-
opment and the degree of financial openness. Our econometric analysis includes
the full sample of countries asit is based on a framework that should be consistent
across industrial and developing countries. Indeed, for identifying threshold effects,

itisbest to include as many countries as possible at different stages of devel opment.

4.4 Empirical Strategy

We now discuss some issues that we need to confront in our formal empirical
analysis and describe how we tackle them. Our empirical framework builds on

standard cross-country growth regressions as we are interested in capturing thresh-

5The countries in the group of emerging markets roughly correspond to those included in the
MSCI Emerging Markets Index. The main differences are that we drop the transition economies
because of limited data availability and add Singapore and Venezuela.
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old effects at the national level.> Our focus is on medium- and long-run growth
rather than business cycle and other short-run fluctuations. Hence, we use five-
year averages of the underlying data for our baseline results. Business cycles are
more persistent in devel oping economiesthan in industrial ones but afive-year win-
dow is a reasonable compromise for filtering out cycles in both types of countries
(Agenor et a., 2000; Aguiar and Gopinath, 2007). Time averages of the annual data
also smooth out year-to-year fluctuationsin variables such as capital flows. We use
two broad categories of cross-country econometric models to investigate potential
thresholdsin the relationship between financial opennessand growth. Both methods
attempt to explain a country’s growth over afive-year period, Ay;;, asafunction of
a set of standard controls for growth models, x;; , country and time period specific
effects, ¢; and -, respectively, financial openness, F'O,; , and itsrelationship with a
threshold variable, T H ;-

Ayit = f(X’it7 FO’it) TH’it) 6’i7 Pyt> + git

where i indexes the country and ¢ the time period, and ¢;; is an idiosyncratic
error term.

The first approach we consider is parametric - a standard linear dynamic panel
data model with various interaction functions between the threshold and financial
openness variables. The second approach is a semi-parametric one - a partial linear
model wherein the relationship between growth and the standard control s plus fixed
effectsis assumed to be linear but the relationship between growth and the financial

openness and threshold variables is modeled as a nonparametric function.

5We are aware of concerns of authors such as Durlauf et al. (2005) about cross-country growth
regressions. Our view is that, despite their limitations, these regressions can help develop some
useful policy messages related to threshold conditions for financial integration.
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4.4.1 Parametric approach

The dynamic linear panel data model is of the following form:

Ayit = (SZ + v+ X;tg + g(FOZ»t, Tan) + Eit

where 6 is a vector of coefficients on the set of standard controls and where
the vector of standard controls x;; includes the initial income per capita levels.
A key empirical issue is how to define the thresholds relationship in the function
g(FOu, TH;). Based on the literature cited earlier, we explore three specific para-

metric assumptions for this function:’

a A linear interaction between financial openness and the threshold variable:

9(FOu,THy) = BroF Oy + BruTHi + Broru FOxT Hy

This approach tests if the level of a particular variable affects the marginal

effect of financial openness on growth in alinear manner.

b A quadratic interaction that allows for nonlinear effects of the threshold vari-

able:

9(FOu, THy) = BroFOu+ pruTHy+ BroruFOuTHy

+BrsqTH; + BrormsFOuTH,

Thisalowsfor the possibility that, beyond a certain level, the threshold vari-

able becomes more or less important in determining the marginal effect of

"These are among the most widely used parametric specifications in the literature. Other ap-
proaches include interactions of capital account openness with cubic terms in institutional quality,
with a quadratic spline or with quantile dummiesfor institutional quality such asin Klein (2005).
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financial openness on growth.

¢ A high-low cut-off based on the sample median of a threshold variable:

9(FOuw, THy) = PBroFOu+ BrorunignD(THy > T Hmedian,)

+BruT Hy

where D(T'H;; > T Hmedian,) is an indicator variable that takes the value
of 1 if the threshold variable for a country is above the median value for al

countriesin that time period.

This approach sets the threshold exogenously and provides a simple way of testing
if the level of a particular variable matters in terms of the quantitative effect of
openness on growth outcomes. We also examine the impact of varying the high-low
cut-off to check the appropriateness of the median approach.®

The interpretation of reduced-form growth regressions is typically bedevilled
by concerns about endogeneity and the direction of causality. For instance, capita
may flow disproportionately to fast-growing economies, making financial integra-
tion dependent on growth rather than the reverse. Similarly, financial development
and growth may both be driven by common factors such as the legal or broader
institutional frameworks. It is difficult to come up with convincing and effective
instruments to deal with these issues. Hence, we use system generalized method
of moments (GMM) techniques for dynamic panels to get around these problems.
This involves estimating a system comprising a first-differenced equation to elimi-
nate country fixed effects and an additional equationin levels. Appropriately lagged

values of levels and first-differences, respectively, can then be used as instruments

8 An alternative approach woul d be to use sample-splitting methodol ogiesto endogenously deter-
mine the threshold (Hansen, 2000). Unfortunately, however, such models cannot be applied to the
dynamic panel approach that we employ.
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in these equations to address endogeneity concerns. This approach is increasingly
being used in avariety of related contexts.® In addition to the system GMM estima-

tion we also provide basic fixed effects estimates as a consistency check.

4.4.2 Semi-parametric approaches

Next, we turn to a nonparametric technique that allows us to model in a more
flexible manner the relationship between growth, on the one hand, and the financial
openness and threshold variables on the other. To keep the model tractable, we
assume that the relationship between growth and the standard controls plus fixed

effectsislinear asbefore. The resulting semiparametric model iswritten asfollows:

Ayit = 52 + Vi + X;te + h(FOZt, THZt> + &t

where we estimate the parametric coefficients and the nonparametric relation-
ship h(FO,,, TH,,).

A few recent papers in the growth literature have used partial linear models to
examine the relationship between growth and a regressor of interest. For exam-
ple, Banerjee and Duflo (2003) examine the nonparametric effects of inequality on
growth while Imbs and Ranciére (2007) look at the relationship between external
debt and growth. However, these papers focus on the relationship between growth
and a nonparametric function of asingle variable rather than a function of two vari-
ables asis the case with the interaction effects we consider.

Yatchew (1998, 2003) provides adetailed guide to avariety of methods that can

be employed to estimate the parametric coefficients and a multidimensional non-

9See Bond et al. (2001), for a detailed technical discussion of its application to empirical growth
models. In related work, Chang et al. (2009) use this methodology to explore linear interaction
effects of institutional features and trade openness. Aghion et al. (2009) look at interaction effects
between financial development and the exchange rate regime. Roodman (2006, 2008) provides
a detailed review of the practical implementation of this methodology in a manner that obviates
potential concernsrelated to its somewhat mechanical application and small sample problems.
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parametric function such as h(FO;;, T H;;).*° In particular, as in Banerjee and Du-
flo (2003) and Imbs and Ranciéere (2007), we focus on the Robinson (1988) double
residuals approach. This involves two stages. First, nonparametric regressions of
growth and each of the other control variables on financial openness and the thresh-
old variable are estimated to give E(Ay,,| O, T H;;) and E(z;| FO;, T H;;) where
z;; denotes the matrix of x;; plus the fixed effects with corresponding vector of co-
efficients . Various nonparametric estimation methodol ogies can be employed, for
examplelocal regression or kernel estimation. The residuals from these regressions

are then used to estimate the parametric coefficients x using an OL S regression:

Ayit — E(Aylt|Fozta THzt) = Ayzt — E(Zit‘FOita THity/i — h(FOZt, THZt)

= (z — E(z4|FOu, THy))k+eu

These OLS estimates of # can then be used to construct an expression for the

residual growth with the estimated parametric effects removed:

Ayit — Z;t/ﬁ} ~ h(FOZt, THZt> + &t

Thenonparametricform of h(FO;;, T'H;;) can be estimated using standard meth-
ods such as local regression. For details on the required assumptions and conver-
gence properties, see Robinson (1988) and Yatchew (2003). We use OLS regres-
sions in the different stages of the partia linear estimation, with time and country
fixed effects included where appropriate.'*

The use of semi-parametric methods allows for a more flexible examination of

10See also Yatchew and No (2001) for estimation of a partia linear model with two variables
entering the nonparametric expression. We implement these partial linear estimations using S-plus
coding following the examplesin Yatchew (2003).

1 As discussed below, in the case of the non time-varying institutional quality index we do not
include country dummies in the nonparametric estimation.
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the nature of threshold effects in the relationship between financial openness and
growth than is possible with parametric approaches. However, there are trade-offs
among different approaches. For example, the flexibility of the semi-parametric es-
timates comes with other assumptions, such as that of alinear relationship for other
control variables and the choice of the nature of the nonparametric estimation ap-
proach. More importantly, nonparametric relationships are somewhat more difficult
to interpret and to translate into policy implications.

A key issue concerns the significance and empirical content of the estimated
thresholds. To have policy relevance, our analysis requires more than just a demon-
stration of statistically significant conditional correlations between certain variables
and growth. We need to construct confidence intervals around our estimates of the
marginal effects of openness on growth, conditional on a particular level of agiven
threshold variable. We also need to know if the magnitudes of the threshold effects
are economicaly significant and if the estimated thresholds lie within the range
of the sample used in the estimation (otherwise, the thresholds would be of little

practical value in terms of understanding differential growth outcomes).

45 Basic Results

We motivate our empirical analysis by documenting a set of stylized facts for
data averaged over the full sample period. We then present our baseline econometric
results that rely on afiner temporal breakdown of the data. As much of the existing
literature has analyzed the interaction between financial openness and financial de-
velopment, we will focus our initial exposition on the latter as a threshold variable

in order to illustrate our framework.
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45.1 Stylized facts

We begin by exploring if there are obvious threshold effectsin the data. For this
exercise, we limit the sample to non-industrial countries split into two groups—
emerging markets (EMs) and other developing countries (ODCs). Our interestisin
whether, within each of these groups, the levels of certain variables are associated
with differences in average growth rates. Table 4.1 compares unconditional and
conditional growth rates over the period 1975-2004 for countries that are above
or below the within-group sample medians for different variables that have been
posited as threshold variables. After sorting countries within each group by these
group-specific thresholds, we then report cross-sectional averages within each cell.

There are three main results that can be gleaned from this table. First, EMs,
which are more integrated into international capital markets than ODCs, have a
higher average growth rate than ODCs over the period 1975-2004, but this effect be-
comes smaller when we control for other standard variables that influence growth.
Second, unconditional growth rates in EMs are greater for those countries with
higher (within-group above-median) levels of the illustrative threshold indicators
for financial depth, trade openness, institutional quality, regulation and macro poli-
cies, although this difference is not aways statistically significant. These effects
are less pronounced in ODCs, except that the institutional quality threshold is even
more important for ODCs than for EMs. The pictureisless clear when looking at
overall development and financial openness as threshold variables. Growth rates
are higher for countries with lower initial GDP per capita, reflecting convergence
effects. In both groups, growth rates are higher for countries with lower relative
financial openness.

Third, for conditional growth rates the patterns are less pronounced, although
the positive association of growth with higher values of certain threshold variables

persists (e.g., private credit, trade, reduced regulation and lower inflation variability
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Table 4.1: Long-term Growth in Emerging Markets and Other Developing

Countries
Unconditional growth (% per Conditional growth (% per
annum) annum)
EM ODCs EMs ODCs
2.284 0.820 0.441 -0.159
Overall (1.937) (0.650) (0.533) (-0.043)
Splitting sub-samples:
3.158 0.656 0.733 -0.255
By private credit to GDP High (3.113) 0.451) (0.673) (-0.197)
1.490 0.983 0.176 -0.064
Low (1.410) (0.877) (0.503) (0.139)
Difference in means 1.668* -0.327 0.557 -0.191
By average WBGI 2.416 1.217 0.394 0.369
institutional quality index High (1.878) (0.853) 0.418) (0.127)
2.165 0.422 0.483 -0.688
Low (1.937) 0.451) (0.633) (-0.117)
Difference in means 0.251 0.795* -0.089 1.057**
2.923 1.074 0.644 0.129
By trade openness High (3.017) (0.710) (0.583) (0.127)
1.704 0.566 0.256 -0.448
Low (1.096) (0.493) (0.503) (-0.094)
Difference in means 1.218 0.508 0.388 0.577
By rigidity of 2.958 0.787 0.563 -0.012
employment index Less rigid (2.440) (0.493) (0.533) (-0.094)
1.544 0.790 0.306 -0.344
More rigid (1.253) 0.927) (0.568) (-0.168)
Difference in means 1.414 -0.003 0.257 0.333
3.381 1.509 1.074 0.398
By st. dev of CPI inflation  Low (3.365) (1.542) (0.968) (0.379)
1.078 0.215 -0.255 -0.841
High (1.147) (0.346) (-0.242) (-0.810)
Difference in means 2.303%%* 1.294 %% 1.329%%%* 1.239%#**
1.105 0.798 -0.166 0.146
By initial GDP per capita High (1.085) (1.034) (-0.098) (0.276)
3.357 0.842 0.993 -0.464
Low (3.155) (0.493) (0.968) (-0.506)
Difference in means -2.253% %% -0.044 -1.159%* 0.611
By de jure financial 1.537 0.730 0.048 0.026
openness (IMF measure) High (1.211) (0.452) (-0.098) (-0.043)
2.964 0.901 0.799 -0.327
Low (2.431) 0.927) (0.813) (-0.183)
Difference in means -1.427 -0.171 -0.751 0.353
By de facto gross financial 1.502 0.738 0.036 -0.163
openness High (1.262) (0.853) (-0.248) (0.009)
2.995 0.902 0.810 -0.155
Low (2.440) (0.493) (0.660) (-0.094)
Difference in means -1.493* -0.164 -0.774 -0.008

Note: The numbers shown are average annua growth rates (medians are shown in parentheses below the means). The symbols
* ** and *** indicate statistical significance at the 10 percent, 5 percent and 1 percent levels, respectively, of at-test of mean
equality across sub-samples. High/low sub-samples are defined relative to medians within groupings. See Appendix Table
4.7 for definition of emerging market (EM) and other developing country (ODC) sub-samples and Appendix Table 4.8 for
variable definitions. Conditional growth indicates residuals from a cross-section regression of growth on log initial GDP per
capita, average investment to GDP, average years of schooling and average population growth rate.
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among EMs). Table 4.1 also suggests that the difference between the growth rates
of EMs and ODCs is generally more pronounced at higher levels of the threshold
variables (except for institutional quality, GDP per capita and financial openness).
These stylized facts are suggestive of systematic threshold or conditioning effects
in the relationship between financial openness and growth. We now turn to a more

formal empirical analysis of these effects.

4.5.2 Basicempirical analysis

Our regression analysisis based on five-year averages of the underlying annual
data. We begin with alimited set of controls that have been identified in the litera-
ture as being relatively robust determinants of long-term per capita GDP growth—
initial income (at the start of each five-year period), which picks up convergence
effects; the level of investment to GDP; a proxy for human capital; and population
growth. We report the results of baseline growth regressions using these controlsin
the first panel of Table 4.2. The first column shows the results of OLS regressions
with country fixed effects (FE). The population growth rate does not seem to mat-
ter for medium-term growth. However, when we switch to generalized method of
moments (GMM) estimation to deal with endogeneity issues (column 2), only the
level of investment remains statistically significant. Nevertheless, we retain these
four controls in the first stage of our analysis. FE and GMM are the two basic

specifications that we will build upon in our further analysis.*?

12Both specifications always include time effects to capture common factors affecting growth
across all countriesin each five-year period.
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45.2.1 Financial depth asathreshold

In panel 2 of Table 4.2, we include a broad measure of de facto financial open-
ness. Asistypical in the literature, we find that the correlation between financial
integration and growth is weak or even dlightly negative. This highlights the key
discrepancy between theory and evidence on the growth effects of financia inte-
gration. Consider a simple exercise where we look at whether the correlation is
different between countries with high and low levels of financial depth (above or
below the sample median). The third panel of Table 2 shows that there is a striking
difference. When we interact the indicator for a high degree of financial depth with
the financial openness variable, the coefficient on the interaction term is strongly
positive and nearly the same in magnitude as the negative coefficient on the finan-
cial openness variable itself. In other words, the overall effect of financial open-
ness is negative for economies with comparatively low levels of financial depth and
dightly positive but insignificant for those with higher levels.’® Repeating the ex-
periment using different percentiles of the financial depth variable rather than the
median as the cutoff yields similar positive significant interaction coefficients for
cutoffs from the 15th to the 60th percentile with FE estimates and from the 30th to
the 65th percentile with GMM estimates (see Figure 4.2).

In panel 4, we allow for a linear interaction term between domestic financial
depth and financial openness. Neither the coefficient on financial openness nor the
one on theinteraction term issignificantly different from zero. Thelevel of financial
depth does not seem to matter for the correlation between financial openness and
growth. Could this non-result be driven by the fact that, once a country has attained
acertain level of financial depth, further improvements don’t matter that much?

In panel 5, we allow for an additional interaction of financial openness with

the square of the financial depth variable. The coefficients on both the linear and

13The median levels of financial development that determine the high-low cutoffs are calculated
separately for each period.
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Figure 4.2: High/Low Interaction Coefficients for Gross Financia Openness
and Private Credit to GDP at Different Sample Splits

(a) Fixed effects specification (b) System GMM specification
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Note: Specifications include base controls of Panel 3 of Table 4.2. Percentile cutoffs calculated for each period on the basis
of the distribution of private credit observations in that period.

guadratic interactions are now strongly significant in both the FE and GMM esti-
mates, with the first coefficient being positive and the second negative in both cases.
That is, greater financial depth leads to an improvement in the growth effects of fi-
nancial integration but only up to a certain level of financial depth.

Where isthe threshold and isit an economically reasonable one? We can cal cu-
late the level of the threshold, for agiven level of credit to GDP, from the interaction
terms. The overall financial openness coefficient in this case takes an inverted U-
shape as the threshold variable rises. It is thus possible to calculate the cutoffs at
which its sign changes. Based on the FE estimates, the threshold level below which
the marginal effect of financial openness on growth is negative corresponds to a
credit to GDP ratio of 71 percent (—0.0825 + 0.1761 % 0.71 — 0.0845  0.71% = 0).
Abovethislevel, the coefficient is positive before turning negative for credit to GDP
above 137 percent. Based on the GMM estimates, the corresponding threshold lev-
els are credit to GDP ratios of 50 percent and 126 percent, respectively. For refer-
ence, the median levelsof credit to GDP for industrial countries, EMsand ODCsare
0.71, 0.32 and 0.19, respectively (calculated across all period-country observations
for each group).

With both estimation methods, the vast majority (over 90%) of ODC obser-

vations lie below the lower threshold and have a negative financial openness co-
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efficient. For emerging and industrial economies, a much higher fraction of ob-
servations lie between the lower and upper thresholds and have a positive financial
openness coefficient: about two-fifthsfor emerging economiesand four-fifthsfor in-
dustrial countries (relative to the GMM-based threshold). Thus, the threshold level
seems plausible and of practical relevance for developing countries contemplating
capital account liberalization. In the remaining discussion, we focus on the lower
threshold, which is the relevant one for devel oping and emerging economies. '
Sincethe threshold we have derived is static, it isinteresting to see how different
groups of countries are doing relative to this threshold over time.*® In 1975-79, the
proportion of countries in each group above the GMM-based lower threshold (pri-
vate credit to GDP ratio of 0.50) was as follows: industrial countries—62 percent;
emerging markets—25 percent; and ODCs—2 percent. By 2000-04, the propor-
tions had increased to 100 percent, 48 percent and 14 percent, respectively. Figure
4.3 shows how the credit to GDP ratio has changed for each of the emerging market
countries from 1985-89 to 2000-04, and how these levels match up against the esti-
mated FE and GMM thresholds. For most of the emerging markets, the data points
lie above the 45-degree line, implying increases in financial depth over time by this
measure. The fraction of emerging markets above the GMM threshold rises from
25% in 1975-79 to 48% in 2000-04, while the number above the FE threshold goes
from 0% to 38%. It is worth noting that a country like China comes out looking
very good by this measure despite the weaknesses in its financial sector, which is

dominated by state-owned banks. Thisis a useful reminder of the potential pitfalls

14The upper threshold is an artifact of the quadratic specification. We experimented with the in-
clusion of higher order polynomials of the threshold variable (and corresponding interactions with
financial openness). The coefficients on the higher order terms were usually not statistically signifi-
cant but their magnitudes generally showed a flattening out of (rather than a decline in) the implied
marginal effect of financial openness on growth at high levels of the threshold variable. This is
another reason why we focus on the lower threshold.

5An important issue here is whether the thresholds themselves change over time. This is not
an easy question to address in an empirical framework that uses cross-country data and, therefore,
comes up against obvious data limitations. We leave this for future work and note that our exercise
here is meant only to beillustrative of the empirical content of the thresholds concept.

167



of using a particular uni-dimensional measure of financial development. And of
course the worldwide crisis that first hit the U.S. and then spread to other industrial

countries has shown that financial depth is not equivalent to financial stability.

Figure 4.3. Average Private Credit to GDP Relative to Estimated Thresholds:
Emerging Market Economies, 1975-79 and 2000-04
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Note: Thresholds taken from quadratic interaction specification in Table 4.2, Panel 5.

45.2.2 Robustness of financial depth threshold

We test the sensitivity of our baseline results for the financial depth threshold
in a number of ways. First, we use a different set of basic controls and redo the
regressions in Table 4.2. We retain log initial income and the education variable,
and add the following controls—trade openness, CPI inflation, and the logarithm of
the number of phone lines per capita (a proxy for the level of infrastructure). We
do not present the results here, but they were quite similar in terms of the signs and
magnitudes of the coefficients of interest. The implied upper and lower thresholds
from the FE specification with quadratic interactions are private credit to GDP ratios
of 63 percent and 148 percent, respectively (compared to 71 percent and 137 percent
based on the results in Table 4.2). For the GMM specification the results are such
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that, while the estimated overall financial openness coefficient retains an inverted
U-shape, it remains positive and does not cut the x-axis.

Second, we use an alternative measure of financial depth—the sum of private
credit and stock market capitalization as a ratio to GDP. Unfortunately, given the
absence of stock markets in many of the developing countries, especialy in the
early years of the sample, the sample drops to about half the original size. In the
specification with quadratic interactions, the estimated coefficients on the interac-
tion terms have the same sign as in our baseline, but they are smaller and not statis-
tically significant. Given the low levels of stock market development in ODCs and,
until recently, in emerging markets as well, this broader measure of financial depth
does not seem to be useful for constructing thresholds.

Third, we check if the resultsare driven by the choice of countriesin our sample.
We test for robustness to the exclusion of three groups of countries (dropping one
group at atime): (i) OPEC countries (Algeria, Ecuador, Indonesia, Iran, Kuwait,
UAE and Venezuel@); (ii) offshore financial centers (Ireland, Panama, Singapore);
and (iii) countries hit by the Asian financial crisis (Indonesia, Korea, Maaysia,
Philippines and Thailand). The results with the high-low interactions and linear in-
teractions were broadly similar when we excluded these sub-samples. Table 4.3
shows that the signs and magnitudes of the coefficients, as well as the implied
thresholds, are relatively stable when we drop each of these groups of countries,
suggesting that the results are not being driven by outliers or any specific group of
countries.

Fourth, we go back to the original financial depth variable but ook at alternative
measures of financial openness (FO). The threshold value of private credit to GDP
is almost unchanged when we use the stock of gross external liabilitiesas aratio to
GDP—rather than the sum of external assets and liabilities—as the measure of FO
(0.51 in the GMM estimates, which is ailmost identical to the baseline result from
Table 4.2).
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Fifth, we consider different growth time windows for the analysis to examine
how the results are sensitive to the choice of a five-year window. The usage of
five-year periods is common in the related literature since it increases the number
of observations, allowing for the usage of the GMM technique, and provides an
indication of medium-run growth determinants. However, the period cut-offs are
arbitrary, determined by the choice of the length of each period and the overall
sample size, and may catch countries at different stages of their growth and financial
integration dynamics (e.g. post- or pre-crisis).'® Due to the reduced number of
periods with longer sample lengths this sensitivity analysis focuses on the fixed
effect results. The inverted U-shape pattern of the quadratic interaction between
credit-to-GDP and gross financial opennessremainswith the different windows (see
Appendix Table 4.14). The upper and lower thresholds for credit-to-GDP between
which the overall financial openness coefficient is positive are of similar order of
magnitude (with the lower cut-off ranging from around 40 to 90 percent of GDP
and the upper from around 140 to 170 percent). The significance levels are however
weaker, although less so for the 10-year window. This sensitivity of results to the
specification of the growth windows s likely to be a generic issue of importance to

the wider literature using similar approaches to this Chapter.

16An alternative empirical strategy is therefore to focus on growth around an increase in financial
integration, i.e. adopt an event study approach. However, as discussed, identifying the appropriate
liberalization event isitself a difficult choice, for example due to the distinction between the various
de jure measures of financial account liberalization and their enforcement.
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4.5.3 Breaking down the nature of financial integration

The literature on financia flows makes a distinction between FDI and portfolio
equity flows, on the one hand, and debt on the other. It isgenerally believed that the
former types of flows generate more of the indirect benefits of financial integration
and also have fewer risksthan debt. Does the composition of external liabilities (or
flows) influence the threshold level of financial depth? Here we obtain a very inter-
esting result (Table 4.4). When we measure FO as the stock of FDI plus portfolio
equity liabilities, the threshold is lower (credit to GDP ratios of 58 percent and 34
percent for the FE and GMM estimates, respectively). By contrast, when we use
debt liabilities, the threshold is much higher (credit to GDP ratios of 75 percent and
55 percent for the FE and GMM estimates, respectively). That is, the risks of finan-
cial integration seem to be lower when it takes the form of FDI or portfolio equity
liabilities. When debt liabilities constitute the primary form of financial integra-
tion, the level of financial depth necessary for financial integration to have growth
benefits is much higher. The results with flows are more mixed (Table 4.5). Using
total inflows, the signs of the interaction effects are such that the overall financia
openness coefficient has a U-shape as credit to GDP rises, the reverse of the results
with the stock measures of openness. Again, there is adramatic difference between
the results when using FDI plus portfolio equity inflows versus debt inflows. In the
former case, the inverted U-shape of the overall financial openness coefficient re-
mains (although insignificant using GMM estimates). By contrast, the results with
debt inflows correspond to those for total inflows (as expected, given the high share
of debt to total inflows). In this case, the impact of financial openness on growth is
estimated to be positive for lower or particularly high levels of financial depth but
negative at intermediate levels. This result is consistent with models of potential
instability induced by greater capital inflows in economies at an intermediate level
of financial development (Aghion et a., 2004).
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4.6 Alternative Thresholds

Our focus has so far been on the financial depth threshold. We now examine
threshold effects based on a range of other indicators suggested by the discussion
of theoretical modelsin Section 4.2. We maintain the FE and GMM specifications
as our benchmarks and focus on the quadratic interaction specifications.

The first panel of Table 4.6 repeats the results for the financial depth variable.
The second panel looks at a composite measure of institutional quality (1Q). Many
authors have argued that 1Q is a crucial determinant of growth and volatility, es-
pecialy crises (e.g., Acemoglu et al., 2003). There is indeed a clear threshold
effect that we can identify; the interactions of financial openness with the level
and sguared level of the 1Q variable are statistically significant. All of the indus-
trial country observations (five-year averages) exceed the estimated threshold, while
only 29 percent of emerging market observations and about 20 percent of ODC ob-
servations do. By this measure, most devel oping countries are below the level of 1Q
at which the marginal benefits of increasing financial openness become apparent.

We also looked at some of the constituents of the composite measure of institu-
tional quality—Ievel of corruption, cost of enforcing debt contracts etc.—but could
not identify any strong threshold effects based on these components of the 1Q in-
dicator (results not shown). The level of per capitaincome (on an internationally
comparable basis) is often seen as a composite index that proxies for a variety of
factors that have been found to boost growth. But there isno clear threshold effect
based on this variable.

We can identify a threshold based on trade openness (the ratio of the sum of
imports and exports to GDP) but the estimated threshold is so high that few coun-
tries meet this threshold. We also experimented with a policy measure of trade
openness (results not reported here). The relevant interaction coefficients were sig-

nificant in the FE regressions but not in GMM. We also looked at thresholds based
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on ameasure of structural policies—labor market flexibility—and two measures of
macro policies—inflation volatility and the ratio of government revenues to expen-
ditures. There are a number of significant interaction terms in the regressions with
these variables, but they are in general not robust, so we choose not to focus on the
implied thresholds.

To visually examine how the estimated thresholds ook for afew key variables,
Figure 4.4 plots the overall (including interactions) financial openness coefficient
estimates against different values of the relevant threshold variable. Private credit
and 1Q illustrate the inverted U-shaped relationship, with the standard error bands
often encompassing zero but still leaving some empirical content in this threshold
measure. When we use trade openness or the log of initial income, the threshold

effects are essentially linear in the relevant range.
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Figure 4.4: Overal Financia Openness Coefficient Against Alternative
Threshold Variables (based on GMM estimation)

a) Private credit to GDP as threshold variable b) Institutional quality index as threshold variable
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Note: See Table 4.6 for estimation details. The lighter lines indicate 95 percent confidence intervals.

To examine the overall estimated contribution of financial openness to the pre-
dicted level of growth, the overall financial openness coefficient estimates must be
combined with the level of financial openness. Figure 4.5 plotsthese overall growth
contributions over the five-year periodsfor the quadratic specifications using private
credit and institutional quality as the threshold variables. It also indicates the extent
of financial openness for the different observations. Given the estimating equation,
the level of gross financial openness amplifies the estimated growth contribution,

with the sign determined by the level of the threshold variable. For example, an ob-
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servation with values of credit-to-GDP and financial opennessto GDP at their 90th
percentile levels (around 100 and 250 percent of GDP respectively) would give an
overall growth contribution of around 0.04. But, for those with a negative overall
financial openness coefficient, the negative contribution to growth can be of even
greater magnitude, at both the low and high ranges for private credit. Similar mag-
nitude contributions to growth are found when institutional quality is used as the
threshold variable. When considering these estimates, the size of the confidence
intervals must also be noted, along with the difficulty within cross-country growth
regressions in attributing causality given the difficulty in adequately controlling for
endogeneity.

Figure 4.5: Overall estimated contribution of gross financial openness to pre-
dicted growth over five-year periods

(a) Private credit-to-GDP asthe threshold variable (b) Institutional quality index as the threshold variable
Estimated contribution of gross financial openness to Estimated contribution of gross financial openness to
predicted growth over five-year period predicted growth over five-year period

0.20 ] 0.20
0.10 - é

} 0.10
0.00 EM_'_ —

-0.10 0.00 o

! 0.10 2T

020
0.30 0.20 °
-0.40 I d
0.50 e} -0.30 (o]
-0.60 040 G *
20 -15 -10 05 00 05 10 15 20 25 0% 50% 100%  150%  200%  250%

Institutional quality index Private credit-to-GDP

Note: Size of circles proportional to level of grossfinancial opennessto GDP. Vertical barsindicate 95% confidence intervals.
Estimate growth contribution is equal to FO;+ * (Bro + BroruTHit + ﬁFOTquTHiQt) . Plots based on coefficient
estimates from the GMM specifications with quadratic interaction terms (see Tables 4.2 and 4.6 for details).

The analysisin this section suggests that, at afirst pass, the results for financial
and institutional development are more supportive of the presence of threshold ef-
fects. Other variables we have looked at also hint at threshold effects, particularly

for high/low interactions, although the estimates from other specifications are less
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robust and not always statistically significant.’

4.7 ResultsBased on Semi-parametric Approaches

We now explore the relationship between financial openness and growth using
the semi-parametric methods outlined in Section 4.4. To illustrate these methods,
wefirst start with a univariate nonparametric specification in the partial linear setup.
That is, welook at the potential nonlinear relationship between growth and financial
opennessitself. We then examineinteraction effects between financial opennessand

various threshold variables.

4.7.1 Semiparametric estimation of the effects of financial open-

nesson growth

The regressions of growth against the baseline controls plus gross financial
openness to GDP indicate an insignificant negative coefficient on the latter from
both the FE and system GMM estimation (Table 4.4). However, unconditional plots
suggest that the level and shape of the relationship between financial openness and
growth vary by quintile of financial openness (Appendix Figure 4.11). To investi-
gate thisin more detail, we employ the partial linear model with the gross financial
openness variable alone entering the specification nonparametrically.*®

First, we run a regression to eliminate the baseline parametric effects (includ-

ing country and time fixed effects) from the growth data.’® Figure 4.6 plots growth

"\We also experimented with using the IMF AREAER de jure measure of financial openness as
athreshold variable in place of the de facto measure. The coefficient on gross financial opennessis
positive at higher levels of financial openness, athough the coefficient is significant only in the fixed
effect estimates.

1BWhilst this section focuses on the potential non-linear relationship between the stock measures
of financia openness and growth, similar considerations also apply to flow measures. Indeed the
importance of non-linearities may be even greater for the latter given the likely higher instability of
flow measures for many countries.

19Note that the baseline parametric effects exclude the indirect influence of the financial openness
on these variables.
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residuals from this regression against the gross financial openness variable. Next,
we use nonparametric methods to estimate the form of the relationship between
these two variables. Specifically, we employ the Robinson residual method, first
using local regression with two different spans (the percentage of data points in-
cluded in the local regression) and then akernel estimator (with atriangular kernel)
asthe nonparametric technique. We also use the alternative “ differencing approach”
described by Yatchew (1998, 2003) and Yatchew and No (2001).%° If we demean
the growth estimates from the first-stage parametric regressions, we obtain “purged”
or demeaned growth residual values that illustrate the nonparametric relationship at
the mean of the parametric variables (Yatchew, 2003). These different relationships
areillustrated in the bottom panel of Figure 4.6.

These plots illustrate a similar pattern in the results from different approaches,
with an increasing rel ationship between growth and financial opennessat low levels
of the latter, which then turns negative and reverts to being positive at the high-
est levels of financial openness. However, the estimated relationship becomes in-
significant as financial openness rises. The plots also highlight the potential roles
of outliers on financial openness in influencing the results and the relatively large
confidence intervals attached to the point estimates. The variations in the effects
across financial openness values may contribute to the overall negative insignificant
coefficient in the standard linear parametric estimation.

We replicated the above analysis for different measures of financial openness.
As with the parametric results, there are marked differences across these measures.
For example, the stock of FDI and portfolio equity liabilities, which has a positive
but insignificant linear coefficient in the parametric setup (see Table 4.4), has a

relationship that is broadly flat at positive values of the demeaned growth residuals

2This involves the removal of the non-parametric function by taking the differencein the depen-
dent variable relative to its nearest neighbour by the similarity of linear control variables. Once the
non-parametric function has been removed the linear coefficients are estimated. The resultant fitted
values are then used to obtain residuals which can then be used to estimated the non-parametric
function, for example, by locally-weighted regression techniques.
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Figure 4.6: Gross Financial Openness and Growth Residuals
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Note: The plotsillustrate the relationship between five-year growth rates-once standard controls and dummy variables have
been controlled for (excluding the indirect effect of gross financial openness on these controls)—and gross financial openness.
A nonparametric relationship is then estimated and illustrated on the graph with 95% confidence intervals indicated by
vertica lines. Four aternative methods are illustrated. Three employ the Robinson double residual estimator including
local regression estimator (loess) using various spans of the observations and a kernel smoother. The final one employs
the differencing estimator described above. The lower panel looks across methods and employs “purged” or demeaned
growth residua values, i.e. when growth estimates from the first-stage parametric regressions are demeaned, to illustrate the
nonparametric relationship at the mean of the parametric variables.
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and then increases with the financial openness measure. In contrast, the relationship
of the debt measure with the demeaned growth residuals has a marked downward
slope above a certain value of debt (see the discussion of Imbs and Ranciere, 2007,

of the external debt Laffer curve).

4.7.2 Semiparametric interactions between financial openness

and threshold variables

The double residuals approach is applied in a similar manner when looking at
interaction effects, i.e., when both financial openness and a threshold variable enter
nonparametrically. As before, we first obtain growth residuals by eliminating the
baseline parametric effects. To conduct the nonparametric smoothing, we then focus
on the local regression estimator.?*

Unconditional plots of growth against financial openness reveal patterns that
vary by the level of credit to GDP (Appendix Figure 4.12). At low levels of credit
to GDP, the rel ationship tends to be negative, then moving towards aflat relationship
at higher levels of credit to GDP. Using the double residual approach with a local
regression span of 0.75, the estimated nonparametric relationship between growth
residuals and financial openness isillustrated in Figure 4.7.%2 This figure is simi-
lar to Figure 4.6 but, rather than showing the univariate nonparametric relationship
between growth residuals and financial openness, it shows the multivariate relation-
ship of growth residualswith financial opennessand the credit to GDPratio. Thus, it
represents one nonparametric approach to illustrating the interaction between finan-
cial openness and a threshold variable in their relationship with growth residuals.
For relatively low levels of credit to GDP and low levels of financial openness, the

estimated relationship between growth and financial openness is indeed negative.

21This fits a local quadratic regression including the threshold and financial openness variables,
their squares and cross-products. Insightful Corporation (2007) has details on local regression pro-
cedures.

2The results were not greatly sensitive to alternative local regression spans.

183



Figure4.7: Double Residual Nonparametric I nteraction Effects (Credit to GDP
as the threshold variable, interacted with gross financial opennessto GDP)

Residua! 5 yeary growth (purged)
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Note: This plot illustrates the estimated nonparametric relationship between conditional growth once standard controls and
dummy variables have been controlled for (excluding the indirect effect of gross financial openness and credit-to-GDP on
these controls) and gross financial openness and credit-to-GDP. Growth estimates from the first-stage parametric regressions
are demeaned to obtain “purged” or demeaned growth residual values that illustrate the nonparametric relationship at the
mean of the parametric variables. The Robinson double residual estimator is employed using a local regression estimator
(loess) with a span of 0.75.

This is the range in which most country observations actually fall. The five-year
growth rate purged of the linear determinants reaches a peak of around 0.1 for mid-
ranges of financial openness and credit-to-GDP and lows of around -0.2 for low
private credit-to-GDP and high or low financial openness
An aternative way to examinethisrelationship isto look at how the relationship
of the demeaned growth residual swith financial opennessvarieswiththelevel of the
threshold variable (and vice versa). Figure 4.8 shows such relationships and their
confidence intervals for different slices of the corresponding 3D plot. The right
panel in this figure illustrates the negative relationship between demeaned growth

residuals and financial opennessat low levelsof credit to GDP. The left panel shows

that the inverted U-shaped relationship between these residuals and credit-to-GDP
tends to be more prevalent at higher levels of financial openness. One point to note
concerning these plotsisthat the slices are taken at equally spaced splits across the

full range rather than at percentile values of the distribution of observations. Thus,
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given the skewed distribution of both credit to GDP and financial openness most
country data points lie in the bottom and left-hand side plots. Again, these plots
illustrate the wide confidence intervals around the estimated effects, which in many

cases are not significantly different from zero.

Figure 4.8: Cross-Sections of Double Residual Nonparametric Interaction Ef-
fects (Credit to GDP as the threshold variable, interacted with gross financial
openness to GDP)

(a) Sliced at different values of financial openness to GDP (b) Sliced at different values of credit to GDP
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Note: The six lower panels show the relationship between residual growth and financial openness in part () and credit to
GDP in part (b) with 95% confidence intervals indicated by the vertical lines. The six plots are taken at six equally spaced
levels of credit-to-GDP and financial opennessto GDPin parts A and B, respectively. The lowest value of the given variable
is represented in the bottom left-hand panel with the level rising in subsequent panels as one moves from left to right and
then up and long the second panel. The corresponding values of the given variable at which the slices are made are indicated
by the dots in the uppermost plot across the width of the figure.

This analysis can be repeated for different measures of financial openness. As
with the parametric estimates, the results for total liabilities are similar to those
for the gross measures. There are again marked differences between the estimates
using FDI and portfolio equity liabilities versus debt liabilities. With the former, the
unconditional relationship between growth and financial openness is mostly flat or
dlightly positive throughout different sub-samples based on levels of credit to GDP.
By contrast, with debt liabilities the relationship with growth is downward sloping
for half of the sub-samples with lower levels of credit to GDP.

Turning to the nonparametric model, Figures 4.9 and 4.10 illustrate the fitted

nonparametric interaction effects for FDI and portfolio equity and debt liabilities
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as the financial openness variables when interacted with credit to GDP. For low to

medium levels of credit to GDP, the relationship between growth and the financial
openness measure based on FDI and portfolio equity liabilitiesisflat or increasing.
However, at these low levels of credit to GDP, the relationship between growth and

debt liabilities is negative. Again, when analyzing these results it is important to
note that the confidence intervals around these estimates tend to be relatively large
and that most observations lie at lower levels of financial openness and credit to

GDP.

Figure4.9: Double Residual Nonparametric I nteraction Effects (Credit to GDP

as the threshold variable, interacted with gross FDI and portfolio equity liabili-
tiesto GDP)

i h (purged)
esigual & yearly growt
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Note: See Figure 4.7 but with FDI and portfolio equity liabilities to GDP as the financial openness variable rather than gross
financial opennessto GDP.

We now apply this methodology to a few other threshold variables.?® Uncon-
ditional growth plots illustrate that the relationship between growth and financial
opennessis negativefor sampleswith lower trade opennessratios. Thiseffect disap-

pears once we control for other growth determinants and fixed effects in estimating

the nonparametric interaction relationship with the relationship between residual

23See Appendix Figures 4.13 and 4.14 for trade openness and Appendix Figures 4.15 and 4.16 for
institutional quality as the threshold variables.
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Figure 4.10: Double Residual Nonparametric Interaction Effects (Credit to

GDP as the threshold variable, interacted with gross external debt liabilities
to GDP)
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Note: See Figure 4.7 but with external debt liabilities to GDP used as the financial openness variable.

growth and financial openness broadly flat at different levels of trade.

Turning to institutional quality, again unconditional plotsindicate a negative re-
lationship between growth and financial openness at lower levels of the threshold
variable. At low levels of institutional quality, the relationship between gross finan-
cial openness and growth is U-shaped. However, at higher levels of institutional
quality the relationship becomes more linear. In line with the quadratic parametric
estimation, for a given level of financial openness, residual growth increases with
institutional quality at a decreasing rate. Once again, the interpretation of these re-

sultsis subject to caveats on the size of confidence intervals and also on the actual

distribution of observations by institutional quality and financial openness.?

%The double residual estimation process is complicated in this case by the non time-varying
nature of the threshold variable. In thefirst stage nonparametric estimation we have been conducting
a nonparametric regression of each of the baseline controls, including country dummy variables, on
the threshold and financial openness variables. Applying this technique with ingtitutional quality
would mean that the country dummy variables are regressed on institutional quality, which isalso a
country-specific time invariant variable. Thisleadsto asingular regressor matrix in the second stage
regression. To get around this problem, we remove fixed effects from the first stage regression. We

then estimate the second stage nonparametric interaction effects also without the country dummy
variables (although we obtain similar results if we then include them).
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4.8 Summary and Implications

Recent advancesin the theoretical and empirical literaturesindicate that the ben-
efits of financial integration may be far subtler than had been presumed earlier. A
new framework for analyzing financial globalization highlightsthe tension between
theindirect benefits of financial integration and the potential risksif acountry opens
up to capital flows without the right initial conditions in place. From a practical
policy perspective, however, a reasonable evaluation of the cost-benefit trade-off
requires a better understanding of what these initial conditions are and how exactly
they matter. Thisisan essential component of an analytical framework that can take
account of country-specific features and initial conditionsin designing a pragmatic
approach to capital account liberalization (Prasad and Rajan, 2008). In this Chapter,
we havetried to put some empirical structure on the concept of threshold conditions
in order to give policymakers guidance on thisissue. For instance, our results sup-
port the widely held conjecture that FDI and portfolio equity flows are safer than
debt flows at low levels of financial and institutional development. We do not claim
to have identified definitive thresholds. Our main contribution, instead, has been to
develop an empirical structure to address thisissue and frame it in a more concrete
and tractable manner. Our analysis has already generated a number of interesting
findings, which we now briefly summarize before discussing what policymakers
should make of them.

Based on different methodologies and different definitions of thresholds, we
conclude that there are threshold levels of certain variables that are important deter-
minants of the relationship between financial integration and growth. In our empir-
ical work, we have focused on a few variables motivated by the existing theoretical
literature. These include domestic financial market development (in particular, the
depth of credit markets), institutional quality, trade openness, and the overall level

of development. All of these seem to be relevant threshold variables, with varying
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degrees of importance—the most clearly-defined thresholds are based on the finan-
cial depth and institutional quality variables. We find that many of these thresh-
olds are much lower when we measure financial integration by the stocks of FDI
and portfolio equity liabilities rather than debt liabilities. The confidence intervals
around some of the estimated thresholds are large, but in many cases the estimated
coefficients yield reasonably tight estimates of the threshold conditions.

Do the thresholds have empirical content? Our resultsgenerally indicate that the
estimated thresholds are reasonable and well within the ranges of the data samples.
For instance, most industrial countries and a few emerging markets are above the
estimated threshold levels of financial depth, while a majority of emerging markets
and nearly all other developing countries are below them. This result is consistent
with observed differences in growth outcomes associated with financial integration
across these groups of countries. Of course, the recent global crisis shows that
financial depth is not a reliable measure of financial stability, which should also
take into account regulatory and supervisory structures.

Indeed, there is arich research agenda that comes out of our work. Future the-
oretical studiesin this area should focus on the precise nature of the threshold rela
tionship and provide testable predictions in the context of reduced form solutions.
On the empirical front, our results show that focusing on individual threshold vari-
ables could lead to misleading conclusions. Some of the open questions prompted
by our analysis are as follows. Are there trade-offs among different threshold con-
ditions, such that a high level of one variable can lower the threshold on another
variable?® If the level of financial integration itself acts as a threshold, how can it
be integrated into the framework based on other thresholds laid out in this Chap-

2We find preliminary evidence that financial depth matters less in countries that have high insti-
tutional quality levels. We also checked if a simple composite measure derived from the different
threshold variablesin our analysis could serve as a composite threshold indicator. Preliminary anal-
ysis suggests that there are indeed threshold effectsin the databased on this compositeindicator. We
have not, however, developed a procedure to find the optimal composite indicator that captures the
complementarity and substitutability among different threshold conditions and leave that for future
work.
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ter? Have the levels of different thresholds been changing over time as virtually
all countries become more financially open in de facto terms, irrespective of their

capital control regimes? How do circumstances in global financial markets affect

the thresholds?
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4.A Appendix: Sampledescription

Table 4.7 Country Sample

Industrial Emerging economies Other developing
(EMs) countries (ODCs)
Australia Argentina Algeria Mauritius
Austria Brazil Bangladesh Mozambique
Belgium Chile Benin Nepal
Canada China Bolivia Nicaragua
Denmark Colombia Botswana Niger
Finland Egypt Cameroon Panama
France India Congo, Republic of Papua New Guinea
Germany Indonesia Costa Rica Paraguay
Greece Israel Dominican Republic Rwanda
Ireland Jordan Ecuador Senegal
Italy Korea, Republic of El Salvador Sri Lanka
Japan Malaysia Ghana Sudan
Netherlands Mexico Guatemala Syria
New Zealand Pakistan Haiti Togo
Norway Peru Honduras Trinidad &Tobago
Portugal Philippines Iran Tunisia
Spain Singapore Jamaica Uganda
Sweden South Africa Kenya United Arab Emirates
Switzerland Thailand Kuwait Uruguay
United Kingdom Turkey Malawi Zambia
United States Venezuela Mali Zimbabwe

Note: The sample comprises 84 countries—21 industrial and 63 developing (of which 21 are emerging market economies,
EMs, and 42 are other developing countries, ODCs).
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Table 4.8: Variable Definitions and Sources

Variable Sources
Growth rate of PPP real GDP per capita (log PWT
difference over period)

GDP per capita PPP, 1996 constant prices PWT
Average investment to GDP PWT

Average schooling years in population over 25
years old

Average annual population growth rate (log
difference over period divided by length)
Gross de facto financial openness to GDP

Stock of external liabilities to GDP

Stock of external FDI and portfolio equity
liabilities to GDP
Stock of external debt liabilities to GDP

Gross flows to GDP defined as sum of
absolute inflows and absolute outflows
Total financial inflows to GDP

FDI plus portfolio equity inflows to GDP
Debt inflows to GDP
Domestic credit to private sector to GDP

Current price trade openness (exports plus
imports) to GDP
Average institutional quality index

Rigidity of employment index for employing
workers

Annual CPI inflation

Updated Barro and Lee (2000) database. Data
available at
http://www.cid.harvard.edu/ciddata/ciddata.html
WDI

Stock data from Lane and Milesi-Ferretti (20006).
Current price US dollar GDP data from WDI.
As above

As above

As above

Flow data from IMF IFS. Current price US dollar
GDP data from WDI.
As above

As above

As above

WDI

PWT

Simple average of six World Bank Governance
Indicators (data available from 1996)

World Bank / International Finance Corporate
Doing Business Database (data available from

2003)
IFS

Note: PWT: Penn World Tables (version 6.2); IFS: International Financial Statistics; WDI: World Development Indicators.

4.B Appendix: Related literature
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4.C Appendix: Additional results

Table 4.14: Senditivity of quadratic interaction results with gross financia
openness for different period windows (fixed effects specification)

(a) Interaction with private credit-to-GDP

Length of period (years)

5 7 8 8 9 10

Coefficient estimates:

FO SRRk - - k - k

FO*PC Sk 4 + + + Lk

FO*PC squared Sk =¥ - - - SE
PC cut offs at which 0.71 0.55 0.44 0.93 0.52 0.66
overall FO coefficient is zero: 1.37 1.55 1.68 1.52 1.52 1.53
Memo:
Adjusted R-squared 0.338 0.152 0.144 0.181 0.249 0.277
Observations 456 294 294 212 212 212
Number of countries 84 83 84 83 83 84
Sample length 1975-2004 1977-2004 1973-2004 1981-2004 1978-2004 1975-2004

(b) Interaction with institutional quality

Length of period (years)

5 7 8 8 9 10

Coefficient estimates:

FO ot - - kK - -

FO*IQ ek + + + + +

FO* 1Q squared Sk - - - - -
1Q index cut offs at which 0.29 0.15 0.06 1.65 0.06 0.22
overall FO coefficient is zero: 1.85 1.79 1.99 2.70 1.78 1.78
Memo:
Adjusted R-squared 0.359 0.145 0.166 0.170 0.237 0.261
Observations 457 295 295 212 212 212
Number of countries 84 83 84 83 83 84
Sample length 1975-2004 1977-2004 1973-2004 1981-2004 1978-2004 1975-2004

Note: All specifications include the same base controls as Table 4.2 and period effects, which are not reported. The symbols
*, %% *x* indicate significance at the 10%, 5% and 1% levels, respectively.
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5 yearly growth

5 yearly growth

Figure 4.11: Unconditional relationship between five yearly growth and gross

financial openness by quintile of gross financial openness
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Note: Bold line indicates local regression smoother.

Figure4.12: Unconditional five yearly growth against gross financial openness

to GDP by sub-samples determined by credit to GDP
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Note: Bold line indicates local regression smoother. The sub-sample with the lowest values of credit-to-GDP is represented

int
the

he bottom left-hand panel with the level rising in subsequent panels as one moves from left to right and then up and long
second and then the third panel. The top panel indicates the range of the different, non-overlapping sub-samples.
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Figure4.13: Unconditional five yearly growth against gross financial openness
to GDP by sub-samples determined by trade to GDP

Given : ‘Trade to GDP’
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Note: Bold line indicates loca regression smoother. The sub-sample with the lowest values of trade-to-GDP is represented
in the bottom left-hand panel with the level rising in subsequent panels as one moves from left to right and then up and long
the second and then the third panel. The top panel indicates the range of the different, non-overlapping sub-samples.
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Figure 4.14: Double residual non-parametric interaction effects with trade to

GDP as the threshold variable and gross financial openness to GDP as the fi-

nancial openness variable

N
SO
N
#@%ﬁq«ﬂﬁ/f
SO
SRR

L0
SN
SR
SOV

RS AE AN

.&W%ﬂ%&%
&

%ﬂfo X

0 zo VO [0
%wmm.:& ymoB Aedh G |ennisay

201
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Figure4.15: Unconditional five yearly growth against gross financial openness
to GDP by sub-samples determined by institutional quality index

Given : Institutional quality index’
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Note: Bold line indicates loca regression smoother. The sub-sample with the lowest values of institutional quality index is
represented in the bottom | eft-hand panel with the level rising in subsequent panels as one moves from left to right and then up
and long the second and then the third panel. The top panel indicates the range of the different, non-overlapping sub-samples.
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Figure 4.16: Double residual non-parametric interaction effects with institu-

tional quality index as the threshold variable and gross financial openness to
GDP as the financia openness variable
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Note: Asfor Figure 4.7 but with institutional quality as the threshold variable. Country dummy variables not included in this
estimation.
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Chapter 5

Conclusions

This concluding chapter provides a brief recap of the main results of the pre-
ceding chapters, returning to the central questions posed in the introductory chapter
- how do financial reforms affect an economy’s allocation of production and long-
run macroeconomic performance? how does thisimpact of financial reforms inter-
act with that of other policy reforms or an economy’s structural characteristics? It
then considers therich set of implications of the analysis of these three chapters for
future work.

The heterogeneous firm trade model of Chapter 2 examines the interaction be-
tween domestic financial sector and trade policy reforms. Relative to the related
literature, the value added is the ability to examine the general equilibrium steady
state comparative static effects of the two reforms within a multi-country model.
The interaction effects between trade reforms and domestic financial sector reforms
appear qualitatively important. On the one hand, trade and domestic financial sector
reforms can have complementary effectsin increasing the average productivity and
size of producing entrepreneurs. On the other hand, in such a case the marginal
gains for wages and household utility as a result of trade liberalization are reduced.
If credit constraints are less restrictive then effective borrowing costs are lower, in-

termediate prices are reduced and real wages are higher. Thus, the marginal benefits
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of trade liberalization in lowering prices and increasing real wages are reduced if
much reallocative work has aready been done through a well-functioning domestic
financial sector. In terms of the potentia linkage between exports and credit con-
straints, improvements in the relative ability to pledge exports to creditors amplify
the benefits of trade liberalization. A further insight of the paper is that even in
financial autarky the financial development of not just the domestic economy but
also its trading partner can play arole in determining the real wages and the effi-
ciency of domestic production. In particular, domestic financial sector reforms in
one economy can be exported via the trade channel putting downward pressure on
foreign real wages.

Chapter 3 sets out a modified credit multiplier model to examine how domestic
and international financial reforms interact in causing general equilibrium reallo-
cations in production across firms and across sectors. Financial reforms lead to
changes in the investment decisions of firms as they adjust to changesin their abil-
ity to borrow against future revenues. These partial equilibrium effects result in
genera equilibrium adjustments in sectoral relative prices and the domestic inter-
est rate so as to maintain equilibrium between demand and supply of investment
funds. As credit constraints are relaxed, the resultant changes in firms' incentives
to invest depend on their productivity, leading to reallocations across firms, and on
the sector of investment, shifting incentives to reallocate production across sectors.
Through its impact on relative prices, the domestic recovery rate influences which
entrepreneurs produce and in which sectors, and determines the partitioning of equi-
libria by different production combinations. Structural characteristics also act as
conditioning factors determining the equilibrium allocation of production. There
are potential policy complementarities between financial reforms and, for exam-
ple, improvementsin regulatory and legal certainty. The impact of capital account
liberalization on relative prices also depends upon the state of domestic financial re-

formssince, for example, the leverage benefits of arelaxation in international credit
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constraintswill be greater at higher levels of overall domestic pledgeability.

The areas for future work stimulated by the analysis of Chapters 2 and 3 can be
grouped into four main topics: how financial reforms are modeled and the focus on
steady state comparative statics; the sensitivities of the results to the model set up;
the need for further empirical investigation of the channels highlighted; the potential
political economy implications.

In both chapters, different types of financial reforms are modeled as relaxations
in the credit constraints faced by firms and the focus is on their comparative static
implications in steady state equilibria. This takes a longer-term view of financial
reforms. Future work could examine the transitional dynamics of the modelswhich
are used in the credit multiplier literatures to highlight the propagation and am-
plification of shocks to the financial health of firms. For reasons of tractability,
the models also abstract from some of the key financia issues highlighted in the
experiences of the 2008 and 2009 global financial crisis. As with much of the
broader credit multiplier literature, this is due to a relatively simple approach to
modeling financial intermediation which abstracts, for example, from risk-taking
incentives within financial institutions, liquidity and counter-party risks, network
linkages amongst institutions and regulatory and supervisory mechanisms.

Both modelsproviderelatively tractabl e approachesto general equilibrium mod-
eling of credit constraints which can vary across sectors, types of goods and types
of creditors. However, additional empirical research is required on the quantitative
significance of the interaction effects that are highlighted. In particular, as noted
by Banerjee and Duflo (2005), the question of whether there are potential gains
from adding multiple sources of inefficiency to models to explain productivity dif-
ferences across countriesis dependent upon their empirical relevance. Animportant
next step would therefore be to see to what extent the models of both chapters can
be applied to examine sectoral reallocations in output around trade and financial

reforms.
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The third area for future work related to the theoretical chapters is to examine
how sensitive are the results to modifications of the baseline set up. For exam-
ple, both production structures could be expanded to include labor, capital and land
with the latter providing a powerful propagation and amplification mechanism, as
emphasized in thework of Kiyotaki (1998) and Aoki et al. (2009). Another interest-
ing extensionisto follow the approach of Matsuyama (2007) where the productivity
in each sector varies aswell as the credit multiplier. This may beintuitive since, for
example, a potentially high return sector may also be onein which it is harder for a
creditor to take over and operate efficiently in the case of default.

Finally, since both models have heterogeneous agents who are differently af-
fected by financia reforms, a natural extension is to use them to explore political
economy questions. For example, how does the choice of optimal policy settings
vary across agents? what are the implications of endogenizing policy choices? The
two economy set-up of Chapter 2 could also be used to look at how these policy
settings depend upon spillovers of trade and financial reforms across countries. Fi-
nally, the different credit multipliers across sectors in Chapter 3 could be employed
to highlight the macro impact of directed credit policies.

Turning to Chapter 4, this analysis aims to put some empirical structure on the
concept of threshold conditions which influence the relationship between interna-
tional financial integration and growth in order to give policymakers guidance on
thisissue. Based on different methodol ogies and definitions of thresholds, the anal-
ysisfindsthat arange of variables, including domestic financial market development
(in particular, the depth of credit markets), institutional quality, trade openness and
the overall level of development, seem to be relevant threshold variables, with vary-
ing degrees of importance—the most clearly-defined thresholds are based on the
financial depth and institutional quality variables. Many of these thresholds ap-
pear to be much lower when financial integration is measured by the stocks of FDI

and portfolio equity liabilities rather than debt liabilities. The confidence intervals
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around some of the estimated thresholds are large, but in many cases the estimated
coefficients yield reasonably tight estimates of the threshold conditions. The results
generaly indicate that the estimated thresholds are reasonable and well within the
ranges of the data samples.

The experience of the financial crisis provides a rich vein of follow-up work
to this empirical analysis. The sample period examined in Chapter 4 excludes the
largest global downturn since the Great Depression. Repeating this work includ-
ing the experience of the past few years would likely provide new and interesting
results. In addition, the experience of the crisis showsthat financial depthisnot are-
liable measure of financial stability, which should also take into account regulatory
and supervisory structures. Some of the other open empirical questions prompted
by thisanalysis are as follows. Are there trade-offs among different threshold con-
ditions, such that a high level of one variable can lower the threshold on another
variable? If the level of financial integration itself acts as athreshold, how can it be
integrated into the framework based on other thresholdslaid out in this paper? Have
the levels of different thresholds been changing over time as virtually all countries
become more financially open in de facto terms, irrespective of their capital control

regimes? How do circumstances in global financial markets affect the thresholds?
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