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Emerging market economies tend to be vulnerable to global
�nancial cycle

Why?

How to conduct monetary policy?

How to coordinate with macro-prudential policy?

Approach: Open Economy New Keynesian + Banks



Foreign debt
𝜖𝜖𝑡𝑡𝐷𝐷𝑡𝑡∗

Bank finance
𝑄𝑄𝑡𝑡𝐾𝐾𝑡𝑡𝑏𝑏 + χ𝑡𝑡𝑏𝑏 = 𝐷𝐷𝑡𝑡+𝜖𝜖𝑡𝑡𝐷𝐷𝑡𝑡∗+𝑁𝑁𝑡𝑡

Direct finance: 𝑄𝑄𝑡𝑡𝐾𝐾𝑡𝑡ℎ

Foreigners

HouseholdsBusinesses

Banks

Figure 1

Home deposit 𝐷𝐷𝑡𝑡

Deadweight Loss

Transaction cost  𝜒𝜒𝑡𝑡𝑏𝑏



Foreign 
interest rate 
rises 𝑅𝑅𝑡𝑡∗ ↑

Foreign exchange 
rate depreciates 𝜖𝜖𝑡𝑡 ↑

Inflation rate 
rises 𝜋𝜋𝑡𝑡 ↑

Home interest 
rate rises 𝑖𝑖𝑡𝑡 ↑

Capital price falls 
𝑄𝑄𝑡𝑡 ↓

Bank net worth 
decreases𝑁𝑁𝑡𝑡 ↓↓

Export increases 
𝐸𝐸𝑋𝑋𝑡𝑡 ↑

Output  𝑌𝑌𝑡𝑡 ↑ ↓

Capital 
investment 
decreases 𝐼𝐼𝑡𝑡 ↓

Transmission of external financial shocks

Value added 
productivity ↓
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Capital accumulation
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Household

Each household consists of a continuum of workers and bankers

Each banker manages a bank until retires with probability 1��,
and then brings back the net worth as dividend

Equal number of workers become new bankers with start-up
funds given by the household

Household saves in home currency deposit and capital own-
ership. To own capital, household needs management cost
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Household members consume together



Household�s choice
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𝑍𝑍𝑡𝑡 is 
realized

B/S of Bank 

Bank loan 
𝑄𝑄𝑡𝑡𝑘𝑘𝑡𝑡𝑏𝑏

Deposit
𝑑𝑑𝑡𝑡

Costs

χ𝑏𝑏
𝜖𝜖𝑡𝑡𝑑𝑑𝑡𝑡∗ 2

𝑄𝑄𝑡𝑡𝑘𝑘𝑡𝑡𝑏𝑏

Foreign debt
𝜖𝜖𝑡𝑡𝑑𝑑𝑡𝑡∗

Net worth: 
𝑛𝑛𝑡𝑡

Continue: 𝑉𝑉𝑡𝑡

𝜃𝜃𝑄𝑄𝑡𝑡𝑘𝑘𝑡𝑡𝑏𝑏

Repay 𝑅𝑅𝑡𝑡+1𝑑𝑑𝑡𝑡
and  𝜖𝜖𝑡𝑡+1𝑅𝑅𝑡𝑡∗𝑑𝑑𝑡𝑡∗
Retain 𝑛𝑛𝑡𝑡+1
Exit or continue

Bankrupt 

Date t Date t+1

Incentive constraint:
𝜃𝜃𝑄𝑄𝑡𝑡𝑘𝑘𝑡𝑡𝑏𝑏 ≤ 𝑉𝑉𝑡𝑡

Divert

Figure 2: Timing



The bank chooses the leverage multiple �t =
Qtkbt
nt

and the

share of foreign borrowing xt =
�td�t
Qtkbt
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Bank balance sheet
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Goods market equilibrium
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Baseline Parameters
� divertable proportion of asset 0:401

� survival probability 0:94

� fraction of assets brought by new banks 0:0045

{b managem�t cost parameter of foreign borrowing 0:0197

� discount rate 0:985

� inverse of Frisch elasticity of labor supply 0:333

{h management cost parameter of direct �nance 0:0197

�M cost share of imported intermediate goods 0:18

! fraction of non-adjusters � = (��1)!
(1�!)(1��!) 0:66

' price elasticity of export demand 1



Table 2: Baseline Steady State (Annual)
R� foreign interest rate 1:04

R deposit interest rate 1:06

Rk rate of return on capital for bank 1:08

� bank leverage multiple 4

x foreign debt-to-bank asset ratio 0:25
K

Y��M capital-output ratio 1:98

Kb=K share of capital �nanced by banks 0:75
�D�

Y��M foreign debt-to-GDP ratio 0:37

Y � �M GDP 10:1

�h
�
Kh

�2
=K cost of direct �nance 0:01
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Macro-prudential policy:

Tax on foreign currency borrowing �D�t

Subsidy on net worth �Nt to balance the budget

�Nt Nt = �D�t �tD
�
t

Cyclical macro-prudential policy

�D�t = !�D�
�
lnKb

t�1 � lnKb
�



Stand dev of (lnR�t ; it; lnAt; lnY �
t ) = (2:0; 0:5; 1:3; 3:0)%

Fraction of non-price-adjusters is 0.1 in a quarter

Welfare E¤ects: Flexible Price and Large var(R�t )
!� � !�D� 0 0:01 0:02

1:25 0:06% 0:13 0:19

1:5 0:00 0:10 0:18

2:0 �0:06 0:07 0:17



Remark on Policy

Procyclical tax on bank foreign borrowing signi�cantly improves
welfare if external �nancial shocks are important and prices are
�exible

It allows monetary authority to pursue macroeconomic stability.
Strict in�ation targeting without macro-prudential policy can
reduce welfare

Topics for future research: home-currency denominated debt,
currency hedging, foreign exchange intervention, gross �nancial
�ows and foreign direct investment
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Foreign 
interest rate 
rises 𝑅𝑅𝑡𝑡∗ ↑

Real exchange rate 
depreciates 𝜖𝜖𝑡𝑡 ↑

Value added 
productivity 𝐴𝐴𝑡𝑡

𝜖𝜖𝑡𝑡 𝛼𝛼𝑀𝑀
↓

Home real interest 
rate rises𝑅𝑅𝑡𝑡 ↑

Capital price falls 
𝑄𝑄𝑡𝑡 ↓

Bank net worth 
decreases𝑁𝑁𝑡𝑡 ↓↓

Output  𝑌𝑌𝑡𝑡 ↓

Capital 
investment 
decreases 𝐼𝐼𝑡𝑡 ↓

Transmission of External Financial Shocks in Real Model

Export increases 𝐸𝐸𝑋𝑋𝑡𝑡 ↑
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Foreign fund 
𝐷𝐷𝑡𝑡∗

Bank finance
𝑄𝑄𝑡𝑡𝐾𝐾𝑡𝑡𝑏𝑏 = 𝐷𝐷𝑡𝑡+𝐷𝐷𝑡𝑡∗+𝑁𝑁𝑡𝑡

Direct finance: 𝑄𝑄𝑡𝑡𝐾𝐾𝑡𝑡ℎ

EM Funds

HouseholdsBusinesses

Home Banks

Figure 3

Home deposit 𝐷𝐷𝑡𝑡

Foreign debt
𝜖𝜖𝑡𝑡𝐷𝐷𝑡𝑡∗

Deadweight Loss
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