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Abstract

This paper investigates the impact of capital controls on business cycle fluctuations and welfare. To
perform this analysis, we deploy an asymmetric two country model that is subject to negative foreign
interest rate shocks. The results show that both an inflow and outflow capital control are able to attenuate
capital flow dynamics, but each control bears different implications for macroeconomic outcomes. Whilst
the outflow capital control is associated with shock attenuation benefits, the inflow capital control is
shown to amplify the impact of shocks. Easier capital control regimes enhance the attenuation and
amplification properties associated with each capital control, whilst strict regimes do the opposite. Lastly,
the analysis shows that the welfare effects of capital controls are agent dependent, and that society prefers
the outflow capital control to the inflow capital control. Taken together, these results are indicative of
the comparative desirability of capital controls imposed on the financial sector (outflows) as compared
to the real sector (inflows).
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1 Introduction

The post financial crisis period has been characterized by a rise in emerging economies’ use of foreign capital
markets to meet their demand for credit. Following Al-Saffar et al. (2013) and Catao and Milesi-Ferretti
(2014), this reliance on foreign credit markets leaves emerging markets vulnerable to output losses, with
support growing for the use of capital controls to deal with this external vulnerability (Fritz and Prates,
2014; Shin, 2014).! In this regard, the deployment of capital controls is usually motivated with reference to
their effectiveness in curbing privately optimal behaviour that results in socially sub-optimal overborrowing
(see e.g., Brunnermeier and Sannikov, 2015). Indeed, emerging markets have a history of capital control

deployment to address concerns related to the dynamics of their foreign debt (see e.g., Eichengreen et al.,

*Department of Economics, University of Stellenbosch, Stellenbosch, 7602, South Africa. E-mail address: garber-
schristoph@gmail.com

TCorresponding author: Department of Economics, University of Stellenbosch, Stellenbosch, 7602, South Africa. Tel: 427
21 808 2238 fax: +27 21 808 4637. E-mail address: davegliu@gmail.com

LAl-Saffar et al. (2013) find that emerging market output is more adversely affected by increases in their gross external
liabilities than advanced markets. Catdo and Milesi-Ferretti (2014) find that the ratio of net foreign liabilities to GDP is a
significant crisis predictor. For a discussion on the surge in global liquidity following the financial crisis, see Shin (2014). See
Fritz and Prates (2014) for evidence on institutional support for active management of the capital account.



2007; Forbes et al., 2015). Through restricting participation in international credit markets, capital controls
can increase emerging market reliance on domestic sources of credit, limiting their balance sheet vulnerability
to foreign shocks (Burger and Warnock, 2006; Hale et al., 2016).

The influence of monetary policy on lender risk appetite indicates that easy monetary conditions in
advanced economies facilitated emerging market access to foreign sources of credit. Bruno and Shin (2015)
find that reductions in the Fed policy rate serve to dampen global risk perceptions which serves to stimulate
cross-border lending. Ahmed and Zlate (2014) show that reductions in risk perception are associated with
net capital inflows into emerging markets. Similarly, Forbes and Warnock (2012) find that global risk factors
are associated with extreme capital flow episodes. Rey (2015) proffers further evidence on the influence that
advanced economy monetary policy bears on emerging market access to foreign credit, where this influence
is predicated on a global financial cycle driven by the stance of U.S. monetary policy.

By plotting the total amount of outstanding international debt securities for non-financial corporations
in Brazil and China, figure 1 illustrates the emerging market shift toward foreign credit markets. Since 2008,
there has been a marked increase in the foreign liabilities of both countries. The outstanding amount of U.S.
dollar (USD) denominated foreign liabilities of Chinese non-financial corporations was more than 5 times
bigger in 2016Q3 than in 2010Q1. In Brazil, the USD liabilities of non-financial corporations almost tripled
between 2010Q1 and 2016Q3. Although we only report the data for China and Brazil, the same narrative
holds for other emerging markets such as India, Russia, and South Africa. Indeed, Shin (2014) finds that the
post crisis period has seen a marked increase in emerging market debt issuance on advanced country credit
markets. Consistent with the empirical evidence on the influence of monetary policy on lender risk appetite,
figure 2 shows that this switch toward foreign credit markets occurred during a period where interest rates
were comparatively lower in the U.S. than in emerging markets.

This essay tests the efficacy of capital controls in curbing this shift toward foreign credit markets by
comparing the dynamics and welfare implications of models where capital controls are present, to a baseline
scenario where no such controls exist. To conduct this analysis, we design an asymmetric two-country
framework with flow specific capital controls and credit market heterogeneity. This asymmetric model
structure facilitates the adoption of an emerging market perspective whilst credit market heterogeneity
affords the post 2008 emerging market switch toward foreign credit markets. In line with figures 1 and
2, this approach places focus on the home economy (emerging markets) whilst still affording endogenously
determined foreign economy (advanced countries) dynamics.

We embed the asymmetric model structure by assuming that the home economy is a net international
creditor, and that it is characterized by comparatively less developed financial markets. The higher levels
of financial market development in advanced economies is well established in the literature, whilst the
net international creditor position of the home economy is in accordance with the savings-glut hypothesis
put forth by Bernanke (2005)2. Because foreign financial markets are more developed than their home
counterparts, financial intermediation is only explicit in the home economy. This approach is coherent

with Mendoza et al. (2009), where differences in financial market development are defined with reference to

2See Edwards (2007), Reinhardt et al. (2013), Eichengreen and Rose (2014), and De Nicold and Juvenal (2014) for evidence
on the comparatively higher level of financial development in advanced economies vis-a-vis emerging markets.
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Figure 1: The outstanding international debt of non-financial corporations in USD (dotted line) and local
currency (solid line). See appendix B for source details.

the enforceability of contracts. In line with Reinhart and Rogoff (2015), we further assume that financial
repression is seen as unnecessary in advanced economies, and so, capital controls are only present in the
home economy?.

We contrast an inflow capital control which is imposed on the real sector, to an outflow capital control
which is imposed on the financial sector. Each flow specific capital control can be interpreted as a balance
sheet restriction that can feasibly be implemented by emerging market authorities. The inflow capital control
is introduced as a variant of the collateral constraints found in Iacoviello and Minetti (2006). This strategy
sees the inflow capital control manifested as a restriction on the home entrepreneur’s ability to allocate
collateral to foreign credit markets. In this way, the inflow capital control exerts direct influence over capital
inflows and can serve to increase the prominence of home credit markets on home entrepreneur balance
sheets. The outflow capital control is in the spirit of Tobin (1978) and is manifested as a limit on the
proportion of foreign assets on the home financial intermediary’s (FI) balance sheet. Through this direct
influence over capital outflows, the outflow capital control is able to increase the proportion of home credit
on FI balance sheets.

This essay contributes to the literature on three fronts. Firstly, the capital controls that we study are

3Eichengreen and Rose (2014) proffer further rationalization for this structural asymmetry by showing that advanced
economies are significantly less likely to implement capital controls than developing countries. Omne can vindicate this be-
lief with reference to the superior mobility of capital in advanced as compared to emerging economies and comparatively higher
levels of financial development in advanced economies.



International debt to domestic debt

104
0.08
0.3
0.06 |- do
-10.1
0.04 - N~ / — — — China
~ N / )
N v Brazil (RHS)
! ! ! R ! ! ! ! ! g

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

3-month Treasury rates

6 —
116
5 —
4 112
3r eE
2r ‘\.\ \ // — — — China
s NS e us 14
\ Brazil (RHS)
] ] ] == d.—r—-— E—- [ PR L il Tt

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Figure 2: Emerging market international debt to domestic debt ratio and 3-month Treasury rates in advanced
and emerging markets. See appendix B for source details.

flow specific. This implies that they are not modelled as taxes on foreign debt, but rather as quantitative
limits on foreign borrowing and lending. Previous studies deployed capital controls as a tax on net foreign
borrowing, but because households are the only agents that borrow in these models, this approach cannot
distinguish between tightening an inflow capital control and easing an outflow capital control. As a result,
a tax on capital inflows is simultaneously a subsidy on capital outflows (and vice-versa, see e.g., Korinek,
2011; Bianchi and Mendoza, 2013; Farhi and Werning, 2014). The flow specific nature of the capital controls
studied here implies that each one is imposed on a different agent, affording an analysis of the agent specific
welfare effects of capital controls. This comprises the second contribution of this essay as the studies cited
above focus on the social welfare implications of capital controls (see e.g., Jeanne and Korinek, 2010; Bianchi,
2011)). The final contribution of this paper stems from the fact that, in this analysis, financial frictions fall
on both borrowers and lenders. This contribution is synonymous with an investigation into flow specific
capital controls and affords a contrast between capital controls imposed on the real sector to those imposed
on the financial sector. In previous studies, the use of a single financial friction prevents such a comparison
(Kitano et al., 2016).

The results show that both the inflow and outflow capital control are effective tools for managing capital

flows.* However, the inflow capital control bears different implications for business cycle dynamics than

4The baseline model (no capital controls) replicates the emerging market shift toward foreign credit markets following a
negative foreign interest rate shock, and generates business cycle moments that match the data quite well. Upon introduction



the outflow capital control. In this regard, the inflow capital control amplifies the effect of foreign interest
rate shocks on the business cycle, whilst the outflow capital control attenuates the effect of foreign interest
rate shocks. The attenuation property of the outflow capital control and the amplification property of the
inflow capital control result from their influence over the entrepreneur’s ability to exploit the comparative
cheapness of foreign credit markets following the shock. In the framework deployed for this analysis, optimal
collateral allocation generates benefits by affording the entrepreneur freedom in exploiting differences in the
cost of credit between home and foreign markets. The inflow capital control precludes such behaviour by
directly constraining the entrepreneur’s ability to allocate collateral to foreign credit markets. As a result,
its presence effectively removes the shock absorption properties associated with optimal collateral allocation,
resulting in amplified business cycle dynamics relative to the baseline. The outflow capital control does
not impart such a direct influence over optimal collateral allocation. Instead, it provides a channel through
which easier foreign credit market conditions can spill-over to home credit markets. This spill-over reduces
the entrepreneur’s incentive to shift toward foreign credit markets, resulting in attenuated business cycle
dynamics relative to the baseline.

We test the sensitivity of these findings to changes in the capital control regime, and find that the
implications of such changes are capital control dependent. In the case of the inflow capital control, easier
regimes serve to increase the entrepreneur’s exposure to foreign credit markets, resulting in heightened inflow
sensitivity to foreign interest rate shocks. As a result, easier inflow capital control regimes serve to enhance
the business cycle amplification property associated with this flow specific capital control. For the outflow
capital control, easier regimes serve to increase the FI's exposure to foreign assets, facilitating the spill-over
of easier foreign credit market conditions to the home credit market. This implies that easier outflow capital
control regimes serve to enhance the business cycle attenuation property of this flow specific capital control.

A comparison of social welfare dynamics under each capital control shows that, although both controls
are effective at managing capital flows, society exhibits a strict preference for the outflow capital control over
the inflow capital control. This preference results from the attenuation property associated with the outflow
capital control, where its introduction improves on baseline social welfare dynamics. In contrast, shock
amplification under the inflow capital control culminates in social welfare losses relative to the baseline.
Lastly, this analysis indicates that capital controls have agent specific welfare consequences. An easing
of foreign credit market conditions is welfare enhancing for entrepreneurs and welfare reducing for FIs.
By removing their ability to exploit the cheaper cost of foreign credit, the inflow capital control sees the
entrepreneur’s welfare gain become a welfare loss. In contrast, the outflow capital control is able to mitigate
the welfare loss that FIs associate with foreign interest rate shocks, leading to an improvement in FI welfare
dynamics under the outflow capital control.

The rest of the paper is structured as follows. Before commencing with a description of the model setup,
section 2 discusses the implications of the asymmetric modelling strategy, focussing on capital flows, capital
controls, and negative foreign interest rate shocks. The model framework and calibration are presented in

sections 3 and 4. Next, we assess the behaviour of the baseline model without capital controls in section

of each flow specific capital control, the shift toward foreign credit markets is constrained, resulting in the attenuation of inflows
and outflows relative to the baseline.



5. The impact of flow specific capital controls is analyzed in section 6, whilst the welfare effects associated

therewith are investigated in section 7. Finally, section 8 concludes.

2 A primer on capital flows, capital controls, and foreign interest

rate shocks

The asymmetric nature of the model takes the perspective of an emerging market economy, henceforth
termed the home country. As a result of this perspective, capital inflows are reflected as changes to the
foreign liabilities of the home country, whilst capital outflows affect its stock of foreign assets. In turn, the
difference between the change in capital inflows and the change in capital outflows gives the change in net
flows. Thus, net inflows imply that capital inflows were larger than capital outflows whilst the opposite
applies for net outflows.

In the model presented here, home country entrepreneurs incur foreign liabilities whilst home country FIs
accumulate foreign assets. Thus, an increase in inflows is defined as an increase in the home entrepreneur’s
foreign liabilities, whilst an increase in outflows is defined as an increase in the home financial intermediary’s
foreign assets. Analogously, a decrease in inflows is defined as a decrease in the home entrepreneur’s foreign
liabilities whilst a decrease in outflows is defined as a decrease in the home financial intermediary’s foreign
assets.

The home economy’s level of foreign liabilities is dependent on the credit ceiling of home borrowers in
foreign credit markets as determined by their foreign credit market collateral constraint. In a similar fashion,
the level of foreign assets owned by the home economy is determined by the collateral constraint of foreign
economy borrowers. This demand-side approach to modelling credit access is standard in the literature as it
affords dynamic feedback between credit markets and borrower wealth (see e.g., Kiyotaki and Moore, 1997;
Bernanke et al., 1999).% As a result, capital inflows are driven by the home economy’s demand for foreign
credit whereas capital outflows are driven by the foreign economy’s demand for credit.

Negative foreign interest rate shocks increase the present value of borrower collateral allocated to foreign
credit markets, which leads to higher demand for foreign credit by both home and foreign borrowers. In
turn, this increase in demand for foreign credit (by home and foreign borrowers) realizes a simultaneous
increase in capital inflows and capital outflows. That is to say, both the foreign liabilities and foreign assets
of the home economy increase following a negative foreign interest rate shock. The increase in foreign assets
is counter-intuitive, as one would expect home economy accumulation of foreign assets to decline when the
return that they offer decreases (see e.g., Cerutti et al., 2017).

Figures 2 and 3 provide some empirical backing for the increase in home economy foreign assets, indicating
that emerging market supply of foreign direct investment to advanced countries is relatively insensitive to
declines in foreign interest rates. Data limitations on bilateral capital flows restricts our focus to outward
foreign direct investment and the 2006-2012 period. Thus, the period covered by figure 3 is shorter than that

of figure 2; however it does span implementation of the quantitative easing programs of the Federal Reserve

5Since collateral constraints are imposed on borrowers, they operate on the demand-side of the credit market.



(Eichengreen, 2015; Feyen et al., 2015). Similarly, although focusing on outward foreign direct investment
precludes any insights on whether emerging markets increased their purchases of advanced economy debt
securities or equities, it can still serve as a proxy of emerging market demand for advanced economy assets
since such investments reflect a lasting interest and control in an enterprise resident in a foreign country
(Buckley et al., 2007). Nevertheless, this model characteristic cautions against the applicability of this
analysis across all emerging markets. Indeed, the empirical evidence indicates that the impact of advanced
economy monetary policy varies greatly across emerging markets (see e.g., Eichengreen and Mody, 1998;

Arora and Cerisola, 2001; Ferrucci, 2003; Ahmed et al., 2017) .
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Figure 3: The stock of outward FDI held by emerging markets in developed economies. See appendix B for
source details.

The distinction between capital inflows and outflows in the model affords the introduction of flow specific
capital controls by home authorities that can reduce the increase in net inflows to the home country. Since
demand for foreign credit by home borrowers lies at the heart of capital inflow behaviour, the inflow capital
control takes the form of a quantitative restriction on foreign borrowing by these agents (home entrepreneurs).
Home regulators have no authority over foreign borrowers, and so cannot impose an outflow capital control
on foreign borrowers. Instead, the outflow capital control takes the form of a quantitative restriction on
home agent (FI) purchases of foreign assets.

The impact of these flow specific capital controls on inflows, outflows, and the business cycle are assessed
by comparing the dynamics of a baseline model where these controls are absent, to one where either the
inflow capital control or the outflow capital control are present. This approach is used to indicate whether
the capital controls attenuate or amplify the impact of a negative foreign interest rate shock on capital flows
and the business cycle.

We test the sensitivity of these findings to changes in capital control regulation when either of the two
capital controls are present. Here, we distinguish between baseline, strict, and easy flow specific capital
control regimes. For both capital controls, strict regimes reduce the economy’s exposure to foreign credit
markets — foreign liabilities in the case of the inflow control, foreign assets in the case of the outflow control
— relative to the baseline regime, whilst the opposite occurs under the easy regime. This exercise indicates
how changes to each capital control influence its attenuation or amplification effects on capital flows and the

business cycle.



3 The model

The world economy is populated by citizens of the home country (H) and citizens of the foreign country
(F). The home country’s citizens consist of households, entrepreneurs, and FIs. In the foreign country, a
comparatively higher level of financial development precludes the need for explicit financial intermediation,
and so their citizenship is composed of households and entrepreneurs only. Thus, we liken the home country
to an emerging market economy, and the foreign country to an advanced economy.

As in Obstfeld and Rogoff (1995), trade between countries occurs exclusively through financial mar-
kets. We follow the standard approach, assigning the role of saver to households and that of borrower to
entrepreneurs. Home entrepreneurs have access to the credit markets of both countries whilst foreign en-
trepreneurs make use of the foreign country’s credit market only. Here, the model’s asymmetrical structure
sees that home households provide FIs with deposits which are used for credit extension. In comparison,
foreign households can extend credit to home entrepreneurs directly. This asymmetrical model structure
allows for an equilibrium spread between home and foreign interest rates and concurs with previous studies
that identify country specific factors as important determinants of sovereign interest rate spreads (see e.g.,
Uribe and Yue, 2006; Bellas and Papaioannou, 2010; Kennedy and Palerm, 2014).6

Global risk sharing is imperfect in this asymmetric framework because financial markets are incomplete.
Financial market incompleteness results from the presence of collateral constraints in both economies and a
capital requirement for home FIs. As noted by Heaton and Lucas (1996) and Corsetti et al. (2008), when
financial markets are incomplete, individuals are unable to adequately insure against country specific shocks.
Thus, financial frictions in both the home and foreign economy retard the efficient transfer of resources
between countries such that global risk-sharing is imperfect.

The model’s transmission channel comprises the effect that changes in collateral values have on home
entrepreneur credit ceilings. This channel works through dynamic feedback between credit ceilings and
expected collateral values and is standard in models with collateral constraints a la Kiyotaki and Moore
(1997). Here, home entrepreneur access to two credit markets requires two collateral constraints whereas
restricting foreign entrepreneurs to foreign credit markets sees that they are only subject to one collateral
constraint. The specification for the home entrepreneur’s collateral constraints follows Iacoviello and Minetti
(2006) and implies that home FIs face constant average liquidation costs whilst those of foreign households
are increasing in the value of home entrepreneur collateral. This difference between the liquidation costs
faced by home and foreign lenders implies that the dynamic feedback between home collateral values and
inflows is less efficient than that between home collateral values and home loans. As a result, lower foreign
interest rates are relatively inefficient in realizing virtuous feedback with home collateral values.

Departing from this baseline scenario, we assess the implications of flow specific capital controls that
restrict home entrepreneur and FI participation in foreign credit markets. Here, the framework affords
distinction between an inflow capital control that imparts direct influence over inflows, and an outflow

capital control that directly influences outflows. The flow specific nature of these two instruments implies

6The model’s asymmetrical structure sees that foreign entrepreneurs can only access credit from the home FI; however the
results are insensitive to allowing the foreign household to also extend credit to the foreign entrepreneur.



that introduction of the inflow capital control requires an adjustment to the baseline home entrepreneur
optimization problem, whilst the outflow capital control requires an adjustment to the optimization problem
of the home FI.

We subject this asymmetric framework to negative foreign interest rate shocks that serve to realize the
shift toward foreign credit markets as depicted in figures 1 and 2. These shocks reduce the relative inefficiency
of the home entrepreneur’s foreign collateral constraint, facilitating the switch toward foreign credit markets.

This framework is presented in the next section, where we differentiate between countries by denoting
country F’s variables with a star. We first consider a baseline version of the model where no capital controls
are present (sections 3.1 — 3.4) and then describe the addition of flow specific capital controls in section 3.5.

The full set of model equations can be found in appendix A.

3.1 Home households

The representative home household maximizes its lifetime utility function given by

Eo > B{log(Cl") + jlog(H}") + log(1 — Ny)}, (1)
t=0
where [}, gives the home household’s discount factor, whilst 7 > 0 and j > 0 are coefficients that govern the
utility generated by leisure (1 — ;) and real estate (H['). Household consumption is denoted by CI.

The maximization of household utility is restricted by their budget constraint as given by

Ch+q(HM—H! )+ D, =W,N, + R | D;_;. (2)

The term q;(H — H}* |) captures real estate purchases by the household where ¢; denotes the domestic price
of real estate. Households make use of interest income (R{_;D;_1) on their deposits (D;) as well as labour
income (W3 N;) to finance their purchases of real estate.

This setup sees optimal behaviour in labour, real estate, and credit markets as given by:

4t = 2 fL + mErqes1, (3)
Ht
TCF
W, = —° 4
PTICN, (4)
1 =mlRy. (5)

h — _BnC:
where my =
t E; CZ‘_H

gives the home household’s stochastic discount factor. The first order condition for
labour supply (4) shows that the optimal household wage rate is given by the marginal rate of substitution
between consumption and leisure. Equation 3 indicates that households require the present value of utility

benefits associated with real estate accumulation to equate to the utility lost through postponed consumption.



Lastly, the first order condition for deposits sees the interest rate on deposits to equate to the inverse of the

household’s stochastic discount factor.

3.2 Home entrepreneurs

Home entrepreneurs seek to maximize their lifetime utility as generated by

o0
Eo Y B{log(CP)}, (6)
t=0
where (. denotes entrepreneurs’ discount factor and Cy gives entrepreneurial consumption.

The budget constraint of entrepreneurs is given by

C¢+q(Hf — Hf )+ R.Li 1 + S;RIB | + W,N, =Y; + L; + S, BI. (7)

L, gives loan finance obtained from home FIs that accrues state-dependent gross interest of R!, whilst B}
denotes foreign capital inflows on which state-dependent gross interest of R!? is paid. The real exchange rate
(home goods in terms of foreign goods) is given by S, and we assume that purchasing power parity holds
(i.e. S =1 at the steady state). Hf denotes entrepreneurs’ stock of real estate whilst Y; and W;V; denote
their real income and wage bill from production.

Domestic production takes a Cobb-Douglas form, where labour real estate serve as the factors of produc-

tion:

Yo = (Hf ) (V) (®)

Here, a denotes the share of entrepreneur real estate in production and 1 — « gives that of household labour.
Entrepreneurs make use of inflows and home loans to finance their use of the factors of production. If

4

entrepreneurs “walk away” from their debt burdens, debt holders have to incur information and transaction
costs before being able to sell the pledged collateral. The presence of these costs reduce debt holders’
expected return should the issuer “walk away”, and create quantitative credit limits that depend on the
expected proceeds of collateral sales, net of information and transaction costs (Korinek, 2011).

We assume that information asymmetries exist in these markets such that the collateral liquidation ability
of home and foreign lenders differ. Following Iacoviello and Minetti (2006), foreign lenders may have a poorer
understanding of home country bankruptcy practices than home lenders, such that they need to hire costly
legal expertise in order to obtain ownership of the collateral pledged by home entrepreneurs. Alternatively,
Hermalin and Rose (1999) argue that the information acquisition technology of foreign lenders exhibits

decreasing returns to scale. Both cases indicate that the expected recovery value of foreign lenders will be

lower than that of home lenders. These insights are embedded by making the home lender’s transaction and

10



liquidation costs a linear function of pledged collateral whilst that of foreign lenders is quadratic in nature.”

Formally, this setup sees the home entrepreneur’s credit ceiling in each market as given by:

E(RL,, Ly < u4Eoqei1 Hy, 9)

1-
SiEREL BT < (1 — Q) Ergry1 Hy (1 - qTfEtQtJrl(l - Qt)Hte> ; (10)

where one can interpret 0 < p < 1 as reflecting a loan to value regulatory parameter whilst 0 < ; < 1is a
choice variable that allows the home entrepreneur to optimally allocate their collateral in each credit market.

. ce .. .o \H
With m§ = ]E[f &= giving entrepreneurs’ stochastic discount factor, AF = o
t+1 t

denoting the multiplier on
F

constraint 9, and A = % denoting the multiplier on constraint 10, the first order conditions for labour,
t

real estate, home loans, and foreign bonds are given by

W= (1-a)5t. (11)
Gt = Qe (U + Eefirin (1= Qo)A) + m§ (EtQt+1 + %) ; (12)
1=ERL (m§ + A7), (13)
1= EtRfil(mfsg—:l + ), (14)
PN = B