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Abstract 

The objective of this paper is to study the interaction of monetary, macroprudential 

and capital flows management policies in stabilizing the economy when facing shocks that 

lead to surges of capital inflows. We develop a DSGE model that has features 

characteristic of emerging Asian economies that includes a banking sector and allows for 

capital flows. Model simulations show that without the addition of macroprudential or 

capital flow measures, the economy will benefit from a monetary policy that leans against 

currency appreciation. The inclusion of macroprudential policy in the form of a LTV rule 

can significantly dampen the effect of the shocks by reducing the pro-cyclicality of 

domestic financial sector.  A similar result cannot be achieved by including a leverage 

ratio requirement rule.  The inclusion of a capital flow management (CFM) rule has a 

significant effect on the stability of foreign borrowing and exchange rate, but not on GDP 

and inflation. A significantly better macroeconomic stabilization is achieved by combining 

a Taylor rule, LTV rules and a CFM rule.  
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1. Introduction 

In the aftermath of the global financial crisis (GFC), emerging Asian economies have 

received large capital inflows. This upward trend in capital inflow was mostly driven by 

global excess liquidity caused by accommodative monetary policy in advanced economies. 

Unlike the experience before the Asian financial crisis, the current surges of inflows are 

mostly dominated by portfolio investments that include equity and fixed income portfolio 

instruments such as central bank bills and government bonds. This is especially true for 
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emerging Asian economies that are mostly associated with the Asian financial crisis1. Due 

to their short term nature, these types of inflows are very vulnerable to changes in market 

sentiment that can lead to a sudden reversal and thus cause financial instability.   

These surges in capital inflows also exert pressure on domestic currency whose 

appreciation may cause concerns of declining export competitiveness and deterioration of 

the current account. These concerns will further exacerbate the risk of sudden reversals 

due to the pro-cyclical nature of these types of inflows. The “Taper Tantrum” episode in 

2013 which began when the Fed chairman announced the potential unwinding of 

quantitative easing (QE) demonstrates the existence of this risk. Indonesia and India 

which at the time had a current account deficit, suffered a significant decline in their 

currency’s values due to the sudden capital outflow triggered by pessimistic investors2. 

 Large portfolio inflows may also induce a significant boost in asset prices coming 

from the increase in the initial demand of these assets and a subsequent amplification of 

demand due to the increase in domestic liquidity3. Pressure on both domestic currency 

and asset prices will further intensify the risk of financial system instability.  

Persistent foreign capital inflows can also significantly affect the efficiency of 

monetary policy. Under such conditions, the central bank cannot simply react to the 

amounting pressures of inflation, caused either by domestic specific shocks or by the 

increase in domestic liquidity from the initial capital inflows, by rising the policy rate 

because it will induce even more capital inflows and will further increase domestic 

liquidity and inflation. 

The complexities of problems coming from the surges of capital inflows have 

encouraged policy makers to implement macroprudential policies that can be targeted to 

a specific source of financial system instability. Another set of tools that are popular 

among policy makers are capital flow management (CFM) measures. These particular 

measures have been formally sanctioned by The IMF, especially in the case of surges in 

capital inflow that can have a drastic impact on financial or macroeconomic stability (IMF 

2012). But, as pointed out by many researchers4, there are still many issues regarding the 

                                                             

1 See Balakrishnan et al (2013) for details on types of capital inflows coming into emerging Asian economies. 
2 ADB (2013) provide a detail description of the “taper tantrum” episode along with other episodes of capital flows in Asia. 
3 See Tillman (2013) and Yiu and Sahminan (2015) for empirical evidence on the effect of capital flow to housing prices in 

emerging Asian economies. Park et al (2014) documents the effect of capital flow on equity prices in six emerging Asian 

economies. 
4 see Blanchard et al, 2010 and 2013. 
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implementation of both macroprudential and CFM policies that still need to be addressed. 

Two of the most important ones are a lack of understanding of a policy’s transmission 

mechanism and its coordination with other macroeconomic policies. 

The objective of this paper is to study the interaction of monetary, macroprudential 

and CFM policies in stabilizing the economy, specifically in responding from shocks that 

lead to surges in capital inflow.  For this purpose, we utilize a small open economy DSGE 

model that has many features characteristic of emerging Asian economies.  

Macroprudential policy instruments are aimed at preventing the pro-cyclicality of the 

financial system. These instruments work through financial intermediaries’ or borrowers’ 

balance sheets and are expected to create a countercyclical mechanism that would lessen 

the inherent pro-cyclicality of the financial system. Based on this, the inclusion of 

financial frictions and the explicit consideration of the balance sheets of financial 

intermediaries and borrowers are necessary to properly model the transmission 

mechanism of macroprudential policy instruments. 

One of the first papers to introduce financial frictions in a business cycle setting is 

Kiyotaki and Moore (1997). Financial frictions in this model are based on the idea that 

borrowers need to secure their loans by providing collateral in the form of durable assets. 

This type of financial frictions allows macroprudential policy to be introduced in the form 

of a loan to value (LTV) variable that determines the amount of loans available to 

borrowers based on the value of their collateral. Iacoviello (2005) utilized this type of 

financial frictions in a new Keynesian framework ala Bernanke et al (1999) and extending 

it further by including the transmission of nominal debt.  

Gerali et al (2010) extended Iacoviello’s model by including a banking sector which 

adds another type of financial frictions arising from the supply side of the credit market. 

Based on Bayesian estimation results of the model using Euro area data, they study the 

role of financial frictions and financial intermediation by banks in shaping business-cycle 

dynamics. Angelini et al (2011) modified Gerali et al’s model and utilized it to assess the 

interaction between macroprudential and monetary policy. They study the interaction in 

two different cases, cooperative and non-cooperative. In the first case, both policies are 

jointly and optimally chosen by the same policy-maker with two instruments (the interest 

rate and the capital requirement or LTV ratio). In the second, policies are implemented 

by two independent authorities. They found a significant benefit of cooperation between 
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macroprudential and monetary policy in the face of financial shocks that affect the supply 

of loans. 

Unsal (2013) studied the interaction between monetary and macroprudential policy 

when facing a sudden surge of capital inflows that is caused by two different shocks: 

perception of investors on borrowers’ productivity and technology shocks. Based on model 

simulations, macroprudential policy can significantly complement monetary policy in 

stabilizing the economy in the first case but not in the second case.  The macroprudential 

measure used in this model is defined as an additional premium on the loan’s interest 

rate which increases as the growth rate of loan increases. As mentioned in the paper, this 

approach does not allow the analysis of a particular type of macroprudential policy and 

the results of the study will benefit by the inclusion of a fully optimized banking sector. 

Focusing on capital inflows caused by shocks to the world interest rate, Medina and 

Roldos (2013) found that the use of countercyclical reserve requirement, in addition to 

Taylor rule based monetary policy, significantly improves welfare compared to the use of 

only monetary policy. This result persists even if it is compared to the case when the policy 

only implements a Taylor rule that has been augmented to include a countercyclical 

reaction to loan fluctuations. 

The model in this paper is developed based on Iacoviello (2005) and Gerali et al (2010). 

The innovation comes from extending the collateral constraint framework in a small open 

economy setting and by adding an explicit linkage between capital flows and financial 

fragility. This linkage exists through the effects of capital inflows on domestic excess 

liquidity, bank’s intermediation activities and asset prices. In order to study policy 

interactions, the reference model is extended by including various macroeconomic policy 

measures that represent several options available to policy makers for restraining 

financial instability in various sectors of the economy.  These measures include capital 

flow management instrument, measures to influence borrowers’ behaviour and measures 

to influence the behaviour of financial intermediaries. In terms of capital inflow shocks, 

the analysis is focused on the shocks that are recently responsible for the increase in 

capital inflows to emerging Asian economies: shocks to the country’s risk premium and 

global interest rate5.  

                                                             

5 See Shaghil and Andrei (2014), Balakrishnan et al (2013), Canuto and Ghosh (2013) and Filardo et al (2014), among 

others. 
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Model simulations show that without the addition of macroprudential or capital flow 

measures, the economy will benefit from a monetary policy that leans against currency 

appreciation. The inclusion of macroprudential policy in the form of LTV rule can 

significantly dampen the effect of the shocks by reducing the pro-cyclicality of domestic 

financial sector.  Similar results cannot be achieved by including a leverage ratio 

requirement rule (or Capital Adequacy Ratio Requirement rule) as the macroprudential 

measure in the model.  A significantly better macroeconomic stabilization is achieved by 

combining Taylor rule, LTV rules and CFM rule. 

The remainder of the paper is organized as follows. Section 2 describe the model in 

detail. Section 3 describes the characteristics of emerging Asian economies and calibration 

strategy used for the analysis of this paper. Section 4 presents simulation results of the 

model for each policy strategy. Section 5 summarizes the macroeconomic and financial 

stability performances of each policy strategy. Section 6 concludes. 

 

2. The Model 

 The main agents are entrepreneurs and two types of households: patient and 

impatient households. The households consume, acquire and accumulate housing assets 

and provide labour to entrepreneurs. Following Iacoviello (2014), we assume that patient 

households also accumulate a portion of capital assets in the economy that are being 

rented out to entrepreneurs. Entrepreneurs produce undifferentiated intermediate goods 

using labour supplied by households, capital rented from patient households and their 

own accumulated capital.  

Intermediate goods produced by entrepreneurs are then sold to domestic retailers and 

exporting retailers. These two agents then differentiate the homogeneous intermediate 

goods at no cost. Both retailers’ prices are sticky. A final goods producer acts as an 

aggregator that combines intermediate differentiated goods from domestic retailers and 

from importing retailers for domestic consumption/investment purposes. Housing and 

capital producers utilize goods bought from finished goods producers to produce capital 

goods and housing assets.  

Banks act as financial intermediaries for domestic economy’s agents. There are two 

financial instruments provided by banks: deposits and loans. The differences in discount 
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factors among domestic economic agents will ensure equilibrium conditions such that 

patient households deposit their money in the banks and impatient households and 

entrepreneurs borrow from the banks.  Agents are facing borrowing constraints if they 

want to borrow money from the bank. These borrowing constraints are linked to the value 

of the collateral they own, which are housing assets for impatient households and capital 

assets for entrepreneurs. In implementing the small open economy assumption in the 

financial sector, we follow Farhi and Werning (2013) by allowing patient households to 

have access to international financial markets. 

2.1. Patient Households 

Patient households maximize their utility function by choosing the level of 

consumption (𝐶𝑡
𝑝
), the amount time dedicated to provide labour to entrepreneurs (𝐿𝑡

𝑝
) and 

the amount of housing assets they acquired (𝐻𝑡
𝑝
). 

max 𝐸0 ∑ 𝛽𝑃
𝑡∞

𝑡=0 (ln 𝐶𝑡
𝑝

+ 𝑗 ln 𝐻𝑡
𝑝

−
(𝐿𝑡

𝑝
)

𝜂

𝜂

)   (1) 

Patient households’ revenue comes from labour income (𝑤𝑡
𝑃), interest income from 

deposits (𝑟𝑡
𝑑), rental income from their accumulated capital assets (𝑅𝑡

𝐾𝑞𝑡
𝐾𝐾𝑡−1

𝑃 ) and transfer 

of dividends and subsidies (𝑇𝑡 ) since they are the owners of banks and retailers6. In 

addition, they also receive funds from foreign lenders (𝐵𝑡
∗). In each period, they spend their 

available funds for consumption, acquiring housing assets and save the remaining in the 

form of bank’s deposit (𝐷𝑡). The patient households’ budget constraint is: 

𝐶𝑡
𝑝

+ 𝑞𝑡
𝐾(𝐾𝑡

𝑝
− (1 − 𝛿𝐾)𝐾𝑡−1

𝑝
) + 𝑞𝑡(𝐻𝑡

𝑝
− (1 − 𝛿𝐻)𝐻𝑡−1

𝑝
) + 𝐷𝑡 + 𝑒𝑡(1 + 𝜌𝑡−1)(1 + 𝑟𝑡−1

∗ )  

(1 + 𝜏𝑡−1
∗ )

𝐵𝑡−1
∗

𝜋𝑡
= 𝑤𝑡

𝑃𝐿𝑡
𝑃 + (1 + 𝑟𝑡−1

𝑑 )
𝐷𝑡−1

𝜋𝑡
+ 𝑅𝑡

𝐾𝑞𝑡
𝐾𝐾𝑡−1

𝑃 + 𝑒𝑡𝐵𝑡
∗ + 𝑇𝑡 (2) 

Following Farhi and Werning (2013), we introduce a capital flow management 

measure in the form of a tax on capital inflows (𝜏𝑡
∗). The first order condition of patient 

household optimization problem with respect to deposits and foreign borrowings will 

result in an equation that links the capital inflow tax and the expectation of real exchange 

rate (𝑠𝑡) appreciation7: 

                                                             

6 𝑇𝑡 = 𝛱𝑡
𝐻 + 𝛱𝑡

𝐹 + 𝛱𝑡
𝐻∗ + (1 − 𝜒)𝛱𝑡

𝐵 + 𝑒𝑡(1 + 𝜌𝑡−1)(1 + 𝑟𝑡−1
∗ )𝜏𝑡−1

∗ 𝐵𝑡−1
∗

𝜋𝑡
 

7 𝜋𝑡 is inflation, 𝜋𝑡
∗ is foreign inflation and we define  𝑠𝑡 =

𝑒𝑡 𝑃𝑡
∗

𝑃𝑡
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𝐸𝑡 (
𝑠𝑡+1

𝑠𝑡
) =

(1+𝑟𝑡
𝑑)

(1+𝜌𝑡)(1+𝑟𝑡
∗)(1+𝜏𝑡

∗)
𝐸𝑡 (

𝜋𝑡+1
∗

𝜋𝑡+1
)  (3) 

In accordance to Schmitt-Grohe and Uribe (2003), the risk premium (𝜌𝑡) is defined as 

a function of total foreign loans to GDP ratio. 

(1 + 𝜌𝑡) = 𝑒𝑥𝑝 (−𝜑
𝑒𝑡𝐵𝑡

∗

𝑌𝑡
𝐸 ) 휀𝑡

𝜌
  (4) 

2.2. Impatient Households 

Similar to patient households, impatient households also derive their utility from 

consumption, leisure (the amount of time they spend not working for the entrepreneurs) 

and the accumulation of their housing assets. The value of discount factor for impatient 

households is assumed to be higher than patient households’8. 

max 𝐸0 ∑ 𝛽𝐼
𝑡∞

𝑡=0 (ln 𝐶𝑡
𝐼 + 𝑗 ln 𝐻𝑡

𝐼 −
(𝐿𝑡

𝐼 )

𝜂

𝜂

)  (5) 

To finance their expenditures, besides having revenue from labour income (𝑤𝑡
𝐼𝐿𝑡

𝐼 ), 

impatient households also borrow from the banks ( 𝐵𝑡
𝐼 ). Because of this, impatient 

households also have an obligation to pay the previous period loan along with the interest 

(𝑟𝑡−1
𝐼 ) as part of their expenditures. 

𝐶𝑡
𝐼 + 𝑞𝑡(𝐻𝑡

𝐼 − (1 − 𝛿𝐻)𝐻𝑡−1
𝐼 ) + (1 + 𝑟𝑡−1

𝐼 )
𝐵𝑡−1

𝐼

𝜋𝑡
= 𝐵𝑡

𝐼 + 𝑤𝑡
𝐼𝐿𝑡

𝐼   (6) 

The total amount that can be borrowed by each impatient household is restricted by 

the value of the housing assets owned by the household multiplied by the loan to value 

(LTV) ratio requirement, 𝑚𝑡
𝐼.  

𝐸𝑡
(1+𝑟𝑡

𝐼)

𝜋𝑡+1
𝐵𝑡

𝐼 ≤ 𝑚𝑡
𝐼𝐸𝑡𝑞𝑡+1(1 − 𝛿𝐻)𝐻𝑡

𝐼  (7) 

The value of 𝑚𝑡
𝐼 determines the amount of loans that can be supplied by the bank to 

a certain household for a certain value of their housing assets. It is assumed that the LTV 

ratio requirement does not depend on bank’s individual choices but is part of 

macroprudential measures whose value is determined by policy makers. 

                                                             

8 Which translate to 𝛽𝐼
𝑡 < 𝛽𝑃

𝑡 . This assumption allows us to have a binding collateral constraint in absence of uncertainty. 

See Iacoviello (2005) for detail explanation. 
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2.3. Entrepreneurs 

The utility function of entrepreneurs is only based on the amount of their 

consumption (𝐶𝑡
𝐸). As borrowers, similar to impatient households, we also assume that 

the discount factor of entrepreneurs are also higher than patient households. 

max 𝐸0 ∑ 𝛽𝐸
𝑡∞

𝑡=0 (ln 𝐶𝑡
𝐸)  (8) 

To finance their consumption, an entrepreneur produces homogeneous intermediate 

goods (𝑌𝑡
𝐸) with the following production function: 

𝑌𝑡
𝐸 = 𝐴𝑡[(𝐾𝑡−1

𝐸 )𝜎(𝐾𝑡−1
𝑃 )(1−𝜎)]

𝛼
[(𝐿𝑡

𝑝
)

𝛾
(𝐿𝑡

𝐼 )(1−𝛾)]
(1−𝛼)

  (9) 

where  𝐴𝑡  is the total factor productivity and 𝐾𝑡
𝐸  is the capital stock owned by the 

entrepreneurs    

To pay for their expenditures which include consumption, the labour cost for 

production, capital accumulation, the rental cost of patient households’ capital and 

payment for the previous period loan, entrepreneurs use revenues from selling their goods 

and from new loans acquired from the bank (𝐵𝑡
𝐸). The following equation shows the 

entrepreneurs’ budget constraint: 

𝐶𝑡
𝐸 + 𝑞𝑡

𝐾(𝐾𝑡
𝐸 − (1 − 𝛿𝐾)𝐾𝑡−1

𝐸 ) + 𝑤𝑡
𝑃𝐿𝑡

𝑃 + 𝑤𝑡
𝐼𝐿𝑡

𝐼 + (1 + 𝑟𝑡−1
𝐸 )

𝐵𝑡−1
𝐸

𝜋𝑡
+ 𝑅𝑡

𝐾𝑞𝑡
𝐾𝐾𝑡−1

𝑃 =
𝑃𝑡

𝐸

𝑃𝑡
𝑌𝑡

𝐸 + 𝐵𝑡
𝐸  (10) 

where 𝑞𝑡
𝐾 is the price of the capital goods, 𝑃𝑡

𝐸 is the price of the intermediate goods and 𝛿𝑘 

is the depreciation rate of capital. 

Similar to impatient households, entrepreneurs are also subjected to a borrowing 

constraint that is linked to the value of capital stock that they owned: 

𝐸𝑡
(1+𝑟𝑡

𝐸)

𝜋𝑡+1
𝐵𝑡

𝐸 ≤ 𝑚𝑡
𝐸𝑞𝑡+1

𝐾 𝐸𝑡(1 − 𝛿𝐾)𝐾𝑡
𝐸  (11) 

Where  𝑚𝑡
𝐸  is the LTV ratio requirement for entrepreneurs’ loan with the same 

characteristics as the previously mentioned 𝑚𝑡
𝐼 9.  

                                                             

9 Similar to Gerali et al (2010) and Iacoviello (2005), we also assumed that shocks in the model are sufficiently small so 

that the variables are always around their steady state level allowing the model to be solved by assuming binding 

borrowing constraints. 
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The existence of two borrowers in the model (impatient households and 

entrepreneurs) will allow us to have a more detail banking sector that will further enrich 

the analysis of banks’ portfolio allocation in facing different macroeconomic, financial or 

policy shocks. 

2.4. Banks 

Banks perform a very important function as domestic financial intermediaries in the 

model.  The following equation is the balance sheet constraint of the banks: 

𝐵𝑡
𝐸(𝑗) + 𝐵𝑡

𝐼(𝑗) + 𝐵𝑡
𝐶𝐵(𝑗) = (1 − Γ𝑡)𝐷𝑡(𝑗) + 𝐾𝑡

𝐵(𝑗)  (12) 

In the asset side we have risk free assets (𝐵𝑡
𝐶𝐵) and reserves (Γ𝑡) in addition to bank loans 

to households and entrepreneurs as part of their asset portfolio choices. While in the 

liabilities side we have deposit and bank’s capital (𝐾𝑡
𝐵). 

We assume that a banks’ capital accumulation is exogenous from the banks‘ point of 

view and is determined by the previous level of bank’s capital stock and bank’s retained 

profits (Π𝑡
𝐵): 

𝐾𝑡
𝐵(𝑗) = (1 − 𝛿𝐾𝐵)𝐾𝑡−1

𝐵 (𝑗) + 𝜒Π𝑡−1
𝐵 (𝑗)  (13) 

In each period, the banks’ profits are determined by the difference between interest 

income from their productive assets (𝑟𝑡
𝐸 , 𝑟𝑡

𝐼  and 𝑟𝑡
𝐶𝐵  ) and their costs, which include 

interest on deposits (𝑟𝑡
𝑑) and an additional cost they incurred when they deviate from the 

required leverage ratio requirement ( Ψ𝑡 ).  In addition, to study the implication of 

imperfect bank pass-through, it is assumed that banks are subjected to quadratic 

adjustment cost in setting the deposit and loan rates. 

Π𝑡
𝐵(𝑗) = (𝑟𝑡

𝐸(𝑗))𝐵𝑡
𝐸(𝑗) + (𝑟𝑡

𝐼(𝑗))𝐵𝑡
𝐼(𝑗) + (𝑟𝑡

𝐶𝐵)𝐵𝑡
𝐶𝐵(𝑗)  

             − (𝑟𝑡
𝑑(𝑗)) 𝐷𝑡(𝑗) −

𝜅𝐿

2
(

𝐵𝑡
𝐸(𝑗)+𝐵𝑡

𝐼(𝑗)

𝐾𝑡
𝐵(𝑗)

− Ψ𝑡)
2

𝐾𝑡
𝐵(𝑗)   

             −
𝜅𝑑

2
(

𝑟𝑡
𝑑(𝑗)

𝑟𝑡−1
𝑑 (𝑗)

− 1)
2

𝑟𝑡
𝑑𝐷𝑡 −

𝜅𝐸

2
(

𝑟𝑡
𝐸(𝑗)

𝑟𝑡−1
𝐸 (𝑗)

− 1)
2

𝑟𝑡
𝐸𝐵𝑡

𝐸 −
𝜅𝐼

2
(

𝑟𝑡
𝐼(𝑗)

𝑟𝑡−1
𝐼 (𝑗)

− 1)
2

𝑟𝑡
𝐼𝐵𝑡

𝐼  (14) 

Both Γ𝑡  and Ψ𝑡  are macroprudential measures which values are determined by policy 

makers to influence banking sector portfolio choices. 
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As with Gerali et al (2010), we assume that banks have monopolistic power in the 

deposit and loan markets. The degree of market power is determined by the interest rate 

elasticity of loans supply/deposit demand. These values can have an impact on the 

transmission of policy rate which will add another feature that can be useful in studying 

the transmissions and interactions among policy measures in the model.  The 

supply/demand functions of loans/deposit are the following: 

𝐷𝑡(𝑗) = (
𝑟𝑡

𝑑(𝑗)

𝑟𝑡
𝑑 )

−𝜀𝑡
𝑑

𝐷𝑡  (15) 

𝐵𝑡
𝐼(𝑗) = (

𝑟𝑡
𝐼(𝑗)

𝑟𝑡
𝑏𝐻 )

−𝜀𝑡
𝑏𝐼

𝐵𝑡
𝐼  (16) 

𝐵𝑡
𝐸(𝑗) = (

𝑟𝑡
𝐸(𝑗)

𝑟𝑡
𝐸 )

−𝜀𝑡
𝑏𝐸

𝐵𝑡
𝐸  (17) 

where: 

휀𝑡
𝑑= elasticity of substitution among deposit contracts offered by different banks 

휀𝑡
𝑏𝐼= elasticity of substitution among households’ loan contracts offered by different banks 

휀𝑡
𝑏𝐸 = elasticity of substitution among entrepreneurs’ loan contracts offered by different 

banks 

The banks maximize their profits (Π𝑡
𝐵) subject to the balance sheet constraint, supply 

function for deposit and demand functions for both types of loans10: 

max 𝐸0 ∑ Λ0,𝑡
𝑃∞

𝑡=0 Π𝑡
𝐵(𝑗)  (18) 

2.5. Housing and Capital Producers 

Housing and capital producers operate in a perfectly competitive market and use 

consumption goods to produce housing and capital assets, respectively. Both goods are 

produced from the un-depreciated previous stock and the transformation of consumption 

goods with the following production functions:   

                                                             

10 Λ0,𝑡
𝑃  is patient households’ stochastic discount factor. 
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𝐻𝑡 = (1 − 𝛿𝐻)𝐻𝑡−1 + 휀𝑡
𝐻 (1 −

1

2
𝜅𝐻 (

𝐼𝑡
𝐻

𝐼𝑡−1
𝐻 − 1)

2

) 𝐼𝑡
𝐻  (19) 

𝐾𝑡 = (1 − 𝛿𝐾)𝐾𝑡−1 + 휀𝑡
𝐾 (1 −

1

2
𝜅𝐾 (

𝐼𝑡
𝐾

𝐼𝑡−1
𝐾 − 1)

2

) 𝐼𝑡
𝐾  (20) 

2.6. Retailers 

There are three retailers in the model: domestic retailers, exporting retailers and 

importing retailers. Domestic retailers buy undifferentiated intermediate goods from 

entrepreneurs, transform them into differentiated goods and sell them to finish goods 

producers. Exporting retailers also buy undifferentiated intermediate goods from 

entrepreneurs, transformed them into differentiated goods and sell them in international 

markets. Importing retailers buy undifferentiated intermediate goods from international 

market, transform them into differentiated goods and sell them to finish goods producers. 

These three retailers assumed to be operating in monopolistic competitive markets with 

Calvo price setting behaviour. In each period, with probability (1 − 𝜃)11 a retailer will be 

able to re-optimize its price. For those which cannot re-optimize, their prices are set 

according to the last period inflation rate.  

For domestic retailers that are not re-optimizing their price, they will set the price 

according to the following function: 𝑃𝐻,𝑡 = 𝑃𝐻,𝑡−1𝜋𝑡−1 . This will result in the following 

aggregate price at time t: 

𝑃𝐻,𝑡 = (𝜃𝐻(𝑃𝐻,𝑡−1𝜋𝐻,𝑡−1)
1−𝜀𝐻 + (1 − 𝜃𝐻) (𝑃𝐻,𝑡(𝑖))

1−𝜀𝐻
)

1

1−𝜀𝐻
  (21) 

We have a similar arrangement for importing retailers that are not re-optimizing 

their price who also use a similar function to determine their price level: 𝑃𝐹,𝑡 = 𝑃𝐹,𝑡−1𝜋𝑡−1. 

The aggregate price level of goods sold by importing retailers at time t is: 

PF,t = (θF(PF,t−1πF,t−1)
1−εF + (1 − θF) (PF,t(i))

1−εF
)

1

1−εF
  (22) 

Exporting retailers buy domestic undifferentiated goods, differentiate them at no cost 

and sell them to the foreign market with a price of 𝑃𝐻,𝑡
∗ , expressed in foreign currency. It 

                                                             

11 𝜃 ∈ [0,1] 
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is assumed that the price is sticky in the foreign currency. The demand equation for 

exporting goods is: 

𝑦𝐻,𝑡
∗  (𝑗𝐻

∗ ) = (
𝑃𝐻,𝑡

∗ (𝑗𝐻
∗ )

𝑃𝐻,𝑡
∗ )

−(1+𝜇𝐻∗)

𝜇𝐻∗
𝑦𝐻,𝑡

∗   (23) 

where 𝑦𝐻,𝑡
∗  is the aggregate volume of exports: 

𝑦𝐻,𝑡
∗ = (∫ 𝑦𝐻,𝑡

∗1

0
(𝑗𝐻

∗ )
1

1+𝜇𝐻∗ 𝑑𝑗𝐻
∗ )

1+𝜇𝐻∗

  (24) 

and 𝑃𝐻,𝑡
∗ is the aggregate price of exports: 

𝑃𝐻,𝑡
∗ = (∫ 𝑃𝐻,𝑡

∗1

0
(𝑗𝐻

∗ )
−1

𝜇𝐻∗ 𝑑𝑗𝐻
∗ )

−𝜇𝐻∗

  (25) 

Moreover, it is assumed that foreign demand for the country’s exports is determined 

by the aggregate export price, the world commodity price of exports (𝑃𝑋,𝑡
∗ ) and world 

demand (𝑦𝑡
∗): 

𝑦𝐻,𝑡
∗ = (1 − 𝜂∗) (

𝑃𝐻,𝑡
∗

𝑃𝑋,𝑡
∗ )

−(1+𝜇𝐻∗)

𝜇𝐻∗
𝑦𝑡

∗  (26) 

Similar to the other retailers in the model, price determination of exporting retailers 

is based on standard Calvo approach, where the probability of changing the price is (1 − 𝜃)  

and the probability of not re-optimizing the price is  𝜃. For the ones that are not re-

optimizing, they set the price according to the following equation: 𝑃𝐻,𝑡
∗ = 𝑃𝐻,𝑡−1

∗ 𝜋𝑡−1
∗ . The 

aggregate price at time t is: 

𝑃𝐻,𝑡
∗ = (𝜃𝐻

∗ (𝑃𝐻,𝑡−1
∗ 𝜋𝐻,𝑡−1

∗ )
1−𝜀𝐻

∗

+ (1 − 𝜃𝐻
∗ ) (𝑃𝐻,𝑡

∗ (𝑖))
1−𝜀𝐻

∗

)

1

1−𝜀𝐻
∗

  (27) 

 

2.7. Final Goods Producers 

The final goods producer is the agent that combines goods from domestic retailers 

(𝑦𝐻,𝑡 ) and importing retailers (𝑦𝐹,𝑡 ) to produce final goods to be sold in a perfectly 

competitive market. The production function of the agent is as follows: 
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𝑦𝑡 = [𝜉
𝜇

1+𝜇𝑦𝐻,𝑡

1

1+𝜇 + (1 − 𝜉)
𝜇

1+𝜇𝑦𝐹,𝑡

1

1+𝜇]

1+𝜇

  (28) 

Where 𝜉  is the home bias parameter, and  𝜇  the parameter that determines the 

elasticity of substitution between domestic and foreign goods.   

Optimization of the utility function subject to the production function will result in 

imported goods and domestic goods demand equations, and will also give the price for the 

(consumption) goods (𝑃𝑡): 

𝑦𝐻,𝑡 = 𝜉 (
𝑃𝐻,𝑡

𝑃𝑡
)

− 
1+𝜇

𝜇
𝑦𝑡  (29) 

𝑦𝐹,𝑡 = (1 − 𝜉) (
𝑃𝐹,𝑡

𝑃𝑡
)

− 
1+𝜇

𝜇
𝑦𝑡  (30) 

𝑃𝑡
−

1

𝜇 = 𝜉(𝑃𝐻,𝑡)
− 

1

𝜇 + (1 − 𝜉)(𝑃𝐹,𝑡)
− 

1

𝜇  (31) 

2.8. Central Bank 

In our baseline model, it is assumed that the central bank follow a Taylor Rule based 

equation in setting the policy rate (𝑟𝑡):  

(1 + 𝑟𝑡) = (1 + 𝑟 )1−𝜙𝑅(1 + 𝑟𝑡−1)𝜙𝑅 ((
𝜋𝑡

𝜋
)

𝜙𝜋
(

𝑌𝑡
𝐸

𝑌𝑡−1
𝐸 )

𝜙𝑦

)

1−𝜙𝑅

휀𝑟,𝑡  (32) 

where 𝜙𝜋  and 𝜙𝑦  are weights for inflation and output stabilization. While  휀𝑟,𝑡   is the 

shock to monetary policy. 

2.9. Market Clearings and Balance of Payment 

The following are market clearing equations for all the goods produced by final goods 

producers, intermediate homogeneous goods produced by entrepreneurs, housing market 

and capital asset market. In addition to those equations, because we are assuming a small 

open economy it is necessary to specify the balance of payment equation. 

𝑦𝑡 = 𝐶𝑡
𝑝

+ 𝐶𝑡
𝐼 + 𝐶𝑡

𝐸 + 𝐼𝑡
𝐾 + 𝐼𝑡

𝐻  (33) 

𝑦𝑡
𝐸 = 𝑦𝐻,𝑡 + 𝑦𝐻,𝑡

∗   (34) 

𝐻𝑡 = 𝐻𝑡
𝑝

+ 𝐻𝑡
𝐼  (35) 
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𝐾𝑡 = 𝐾𝑡
𝑝

+ 𝐾𝑡
𝐸  (36) 

𝑒𝑡𝑃𝐹,𝑡
∗ 𝑦𝐹,𝑡 + 𝑒𝑡(1 + 𝜌𝑡−1)(1 + 𝑟𝑡−1

∗ )
𝐵𝑡−1

∗

𝜋𝑡
= 𝑒𝑡𝑃𝐻,𝑡

∗ 𝑦𝐻,𝑡
∗ + 𝑒𝑡𝐵𝑡

∗  (37) 

 

3. Model Calibration 

3.1. Emerging Asian Economies’ Characteristics 

The experiences of emerging Asian economies in facing capital inflows after GFC are 

quite diverse. Although many researchers agree that there is a pattern reversal in the 

form of shrinking banking flows and increase in portfolio flows12 based on aggregate data, 

individual experiences may deviate from this pattern. The dominance of portfolio inflow 

in the current surges are especially noticeable in ASEAN-5 countries (Indonesia, 

Malaysia, the Philippines, Thailand, Vietnam) and India (Balakrishnan et al ,2013).  

It is important to note that, in the model, we do not have different types of capital 

flows. Although we can infer that these flows are not in the form of banking flows or the 

one directly intermediated by the banking sector. We also can assume that they are not 

foreign direct investment flows or the ones directed towards entrepreneur’s investment 

decision. Foreign capital flows in the model are assumed to be directed to economic agents 

that have the following role in domestic economy:  savers and the owner of a fraction of 

housing and capital asset. This would mean that type of flows being modelled are more 

consistent with the definition of portfolio flow. Because of this, the model used in the paper 

would be mostly suitable for emerging Asian countries that have experience surges of 

capital inflows that are dominated by portfolio investment. 

The structural characteristics of emerging Asian economies’ financial sectors are also 

quite diverse. But there are similarities that are shared by a majority of countries in this 

category which include the following: 

a) The financial sectors are still dominated by banks. The total size of banks’ deposit in 

emerging Asia is roughly 60 percent of GDP (Burger et al, 2015). Access to stock 

markets is still limited to very large firms (Ananchotikul and Seneviratne, 2015). 

Corporate bond markets have been relatively underdeveloped, with the exception of 

                                                             

12 See Park and Shin (2014) and ADB (2013), among others. 
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Hong Kong, Singapore and Malaysia (Mohanty and Turner, 2010). The bond markets 

are still mostly dominated by government bond (Rigg and Schou-Zibell, 2009) 

b) Banking sector characteristics: 

i. Increasing share of households’ credit to total asset (Mohanty and Turner 

2010) 

ii. Low Non Performing Loan (Estrada et al, 2015)  

iii. Significant risk free asset in the balance sheet in the form of government 

bond or other public sector securities (Filardo et al, 2012) 

iv. High Capital to Adequacy Ratio (Lee et al, 2013) 

v. Significant portion of capital accumulation from retained earnings (Cohen 

and Scatigna, 2014) 

The model explained in the previous section have included these characteristics as 

part of the features. For calibration purpose, we choose to use values based on one of the 

country in emerging Asia that possess the characteristics mentioned in this section, 

instead of using generic values that may represent a broad range of countries. Diversity 

among emerging Asian countries and complexity of the model that demand significant 

numbers of parameters to be calibrated are the main driver for choosing this strategy. 

3.2. Calibration 

The calibration is based on Indonesian data from quarter 1 of 2004 until quarter 4 of 

2011. The steady state values of the variables in the real sector (Table 1) are based on the 

mean of the HP filter values of the variables as the main guide and then adjusted based 

on the judgment regarding domestic and external economic conditions during the period.  

Table 1 

Steady State Values – GDP Disaggregation 

Variables Values 

Consumption to GDP Ratio 0.65 

Housing Investment to GDP Ratio 0.06 

Capital Investment to GDP Ratio 0.19 

Export to GDP Ratio 0.44 

Import to GDP ratio 0.34 

 

The same approach is used in determining the steady state values for the banking 

sector variables (Table 2). Although relatively detailed, the representative bank’s balance 

sheet is not as comprehensive as aggregate commercial bank balance sheets used as the 

main guide. During the period, both excess reserves and an excess capital buffer are 
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observed in Indonesian banking sector. These characteristics also exist in many other 

emerging Asian economies’ banking sector. To simplify the analysis, the steady state 

values of excess reserves are included into risk free assets together with aggregate bank 

holdings of the central bank’s bills and government bonds. The leverage requirement is 

given by the inverse of the Capital Adequacy Ratio (CAR) requirement determined by 

Bank Indonesia. The value for reserve requirement ratio is set to 0.05 which translates to 

the steady state value of reserves to total assets ratio of 0.044. The steady state value of 

deposits to GDP ratio is used as the basis for calculating the steady state values of the 

ratios of other bank’s balance sheet components to GDP. 

Table 2 

Steady State Values – Bank’s Balance Sheet Variables 

Variables Values 

Deposit to bank’s total asset ratio   0.88 

Bank’s capital to total asset ratio   0.12 

Loan to bank’s total asset ratio   0.70 

Risk free asset to bank’s total asset ratio   0.256 

Reserve to total asset ratio   0.044 

Reserve to Deposit Ratio  0.05 

Households' loan to bank’s total asset ratio   0.20 

Entrepreneurs' loan to bank’s total asset ratio   0.50 

Leverage  5.83 

Bank’s profit to total asset ratio   0.005 

Reserve Requirement Γ𝑡 0.05 

Leverage requirement Ψ𝑡 12.50 

Deposit to GDP ratio  1.28 

 

 The value for bank’s retained profit parameter is set to 0.5. The steady state values 

of bank’s profit and bank’s capital are used to calculate parameter values for the cost of 

managing bank’s capital.  The values for mark-up and mark-down variables for the retail 

bank’s interest rate are calculated based on the steady state values of domestic policy 

rate, deposit interest rate and loan interest rate.  

Table 3 

Steady State Values – Interest Rates and Prices 

Variables Values 

Domestic Policy Rate 𝑟 5.75% 

Foreign Interest Rate 𝑟∗ 3% 

Interest rate on Deposit 𝑟𝑑 4.5% 

Interest Rate on Household Loan 𝑟𝐼 13.65% 

Interest rate of Entrepreneur Loan 𝑟𝐸 11.4% 
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Some of the parameters used in the model are calibrated using the values utilized by 

similar models in Bank Indonesia and also from related empirical researches13. We follow 

Gerali et al (2010) in setting the values for the discount factor of patient households, 

impatient households and entrepreneurs. For the weight of housing in utility function and 

the parameter associated with labour productivity, we use the same values as in Iacoviello 

(2005).  The value of home bias parameter is determined based on the values of Indonesia’s 

imports to absorption ratio. The parameters that govern the elasticity of substitution 

between domestic and foreign goods, and elasticity of substitution for export goods are 

based on the estimation done by Zhang and Verikios (2006).   

 

Table 4 

Parameters 

Parameters Values 

Discount Factors for Patient Households 𝛽𝑃  0.99 

Discount Factors for Impatient Households 𝛽𝐼  0.96 

Discount Factors for Entrepreneurs 𝛽𝐸  0.96 

Weight of Housing in Utility Function 𝑗 0.1 

Parameter associated with Labour Elasticity 𝜂 1.01 

Ratio of Bank's Retained Earnings to Total Earning 𝜒 0.5 

Capital Share in Production Function 𝛼 0.54 

Share of Entrepreneurs' own capital 𝜎 0.80 

Labour share for Patient Households 𝛾 0.67 

Depreciation Rate of Capital Asset 𝛿𝐾 0.025 

Depreciation Rate of Housing Asset 𝛿𝐻 0.0125 

Risk Premium Parameter 𝜑 -0.001 

Calvo Parameter for Domestic Retailers 𝜃𝐻 0.6 

Calvo Parameter for Import Retailers θF 0.5 

Calvo Parameter for Export Retailers θH
∗  0.4 

Elasticity of Substitution for Export Goods 𝜂∗ 0.24 

Home bias parameter 𝜉 0.62 

Elasticity of Substitution between Domestic and 

Foreign Goods 
𝜇 0.67 

Elasticity of Substitution for Export Goods 𝜇𝐻∗ 0.238 

 

4. Simulation 

As mentioned earlier, this paper will focus on shocks that are recently responsible for 

the increase in capital inflows to emerging Asian economies: shocks to the country’s risk 

                                                             

13 Most of the calibrations are similar with Harmanta et al (2014) which also modified Gerali et al (2010) model for small 

open economy. 
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premium and global interest rate. In the model, shocks to both variables will result in 

similar transmission mechanisms and responses of various policy measures14. This allow 

us to only use one of the variable as a source of capital inflow shocks in the analysis.  

For the purpose of this and the following sections, capital inflow shocks are going to 

be defined as shocks to the country’s risk premium15. These shocks can be caused by either 

domestic or external factors. Following the global financial crisis, the external factors in 

the form of changes in global investors’ risk aversion are the main driver of changes in 

emerging Asian economies’ risk premium 16 . A decrease in the global investors’ risk 

aversion, which is represented by a negative shock to the country’s risk premium, will 

encourage more foreign capital into domestic economy and raise patient households’ 

liquidity. This will allow them to do some or all of the following actions: (1) increase their 

consumptions, (2) increase their investment on capital assets, (3) increase their housing 

assets and (4) increase their savings in domestic banks17. This transmission will allow the 

link between capital inflow and domestic financial fragility through its effect on aggregate 

demand (by increasing consumption and investment), asset prices (by increasing demand 

to housing and capital asset), and the domestic bank’s liquidity (which may later induce 

an increase in lending growth and subsequent additional increases in aggregate demand). 

 

4.1. Capital Inflow Shocks – Monetary Policy Response 

Figure 1 shows the impulse response function (IRF) of a 1% negative shock to the 

country’s risk premium that triggers an increase in capital flow into the economy. This 

increase in capital inflow will boost consumption, investment, banks’ lending and asset 

prices. 

 In this section, the only stabilization policy that exist in the model is monetary policy. 

In addition to model where the monetary policy is governed by Taylor rule as in equation 

(32), we also consider 4 augmented Taylor rule equations with additional countercyclical 

reaction to exchange rate appreciation, bank’s credit growth, capital asset price growth 

                                                             

14 Shocks to both variables can be seen as an indirect shock to two variables in equation (3) that initiate the transmission 

to the rest of the equations on the model. The effect of monetary policy and capital flow management policy for the 

external sector of the model also coming from equation (3) which explain the similar response of both measures to these 

different shocks. 
15 Results for specific shocks to global interest rate variable are available upon request. 
16 See Cho and Rhee (2013) and Caceres and Unsal (2011). 
17 The same effect will occur in the case of negative shocks to global interest rate. 
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and housing asset price growth. The log-linearized version of these equations are the 

following18: 

�̂̇�𝑡 = 𝜙𝑅 �̂̇�𝑡−1 + 𝜙𝜋(1 − 𝜙𝑅)(�̂�𝑡) + 𝜙𝑦(1 − 𝜙𝑅)(�̂�𝑡
𝐸 − �̂�𝑡−1

𝐸 ) + 휀�̂�,𝑡    (38) 

�̂̇�𝑡 = 𝜙𝑅 �̂̇�𝑡−1 + 𝜙𝜋(1 − 𝜙𝑅)(�̂�𝑡) + 𝜙𝑦(1 − 𝜙𝑅)(�̂�𝑡
𝐸 − �̂�𝑡−1

𝐸 ) + 𝜙𝑠(1 − 𝜙𝑅)(�̂�𝑡 − �̂�𝑡−1) + 휀�̂�,𝑡    (39) 

�̂̇�𝑡 = 𝜙𝑅 �̂̇�𝑡−1 + 𝜙𝜋(1 − 𝜙𝑅)(�̂�𝑡) + 𝜙𝑦(1 − 𝜙𝑅)(�̂�𝑡
𝐸 − �̂�𝑡−1

𝐸 ) + 𝜙𝑏(1 − 𝜙𝑅)(�̂�𝑡 − �̂�𝑡−1) + 휀�̂�,𝑡    (40) 

�̂̇�𝑡 = 𝜙𝑅 �̂̇�𝑡−1 + 𝜙𝜋(1 − 𝜙𝑅)(�̂�𝑡) + 𝜙𝑦(1 − 𝜙𝑅)(�̂�𝑡
𝐸 − �̂�𝑡−1

𝐸 ) + 𝜙𝑞𝑘(1 − 𝜙𝑅)(�̂�𝑡
𝑘 − �̂�𝑡−1

𝑘 ) + 휀�̂�,𝑡    (41) 

�̂̇�𝑡 = 𝜙𝑅 �̂̇�𝑡−1 + 𝜙𝜋(1 − 𝜙𝑅)(�̂�𝑡) + 𝜙𝑦(1 − 𝜙𝑅)(�̂�𝑡
𝐸 − �̂�𝑡−1

𝐸 ) + 𝜙𝑞(1 − 𝜙𝑅)(�̂�𝑡 − �̂�𝑡−1) + 휀�̂�,𝑡   (42) 

The following parameter values are used for these rules: 

𝜙𝑅 = 0.5  ; 𝜙𝜋 = 2 ; 𝜙𝑦 = 0.5 ; 𝜙𝑠 = 0.5 ; 𝜙𝑏 = 0.5 ; 𝜙𝑞𝑘 = 0.5 ; 𝜙𝑞 = 0.5  

 

 

Figure 1: Impulse response function to a negative shock to country’s risk premium for model with 

only monetary policy 

 

Figure 2 illustrates the transmission of capital inflow shock through the financial 

sector. Increase in domestic liquidity triggers an increase in deposit by patient households 

                                                             

18 �̂̇�𝑡 =
𝑟𝑡−𝑟

1+𝑟
 

Augmented Taylor Rule with countercyclical reaction to housing price 

Augmented Taylor Rule with countercyclical reaction to bank’s loan 
Augmented Taylor Rule with countercyclical reaction to exchange rate appreciation 

Augmented Taylor Rule with countercyclical reaction to capital asset price 

Taylor Rule  
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which will allows banks to distribute more loans for both impatient households and 

entrepreneurs. Increase in loan distributions are then accelerated by the increase in the 

value of collateralized assets. Increase in the value of these assets owned by both 

impatient households and entrepreneurs will increase the amount of borrowing by those 

agents which will further boost the prices of these assets.   

 In our baseline model, based on equation (38) and the calibration that we imposed, 

the policy rate mainly reacts to stabilize inflation and output. Decrease in the policy rate 

is the result of a decline in inflation, mainly from pass-through effect of exchange rate 

appreciation. Transmission of policy rate through the banking sector will increase the 

acceleration of the capital inflow shock by decreasing the loan rates both for households 

and entrepreneurs.  

The only model that shows a lower decrease in policy rate compared to the baseline 

is the one with Taylor rule that has been augmented with countercyclical reaction to 

currency appreciation. Although lower policy rate results in more pro-cyclicality of the 

banking sector, but this lower value also contribute to a decrease in interest rate 

differential that partially off-set the shock to risk premium that will eventually result in 

lower capital inflow. A stronger reaction to exchange rate appreciation by assigning a 

bigger value of 𝜙𝑠 will result in a more significant decrease in capital inflow which mean 

there will be less liquidity coming to domestic economy that can fuel bank’s pro-cyclicality. 

 Assigning countercyclical reaction to bank’s credit and asset prices to the policy rate 

dynamics will result in a higher value of the rate compared to the baseline model. Since 

interest rate differentials are higher in these models, capital inflow will also be higher 

since in this case we will have two different forces driving it to the same direction. 
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Figure 2: Impulse response function to a negative shock to country’s risk premium – comparison 

of models with different monetary policy rules 

 

4.2. Interaction of Monetary, Macroprudential and Capital Flow Management Policies  

There are two macroprudential policy measures in the model, LTV ratio requirements 

and leverage ratio requirement. In addition, the model also has capital flow management 

policy in the form of tax on capital inflow. In the following sections, we will analyse the 

effect of the inclusion of each measures to the baseline model. Specifically, we will look at 

their interaction with monetary policy in stabilizing the economy in facing capital inflow 

shock. 

4.2.1. Taylor Rule and LTV Rule 

It is assumed that the central bank determines the values of LTV ratio according to 

the following rules: 

�̂�𝑡
𝐼 = 𝜌𝑚𝐼(�̂�𝑡−1

𝐼 ) − 𝜙𝑚𝐼(1 − 𝜌𝑚𝐼)(�̂�𝑡
𝐼) + 𝜖�̂�𝐼,𝑡            (43) 

�̂�𝑡
𝐸 = 𝜌𝑚𝐸(�̂�𝑡−1

𝐸 ) − 𝜙𝑚𝐸(1 − 𝜌𝑚𝐸)(�̂�𝑡
𝐸) + 𝜖�̂�𝐸,𝑡                                 (44) 

Where 𝜌𝑚𝐼  and 𝜌𝑚𝐸  are the smoothing parameters for the policy variables while 𝜙𝑚𝐼  and 

𝜙𝑚𝐸 are parameters that determine countercyclical reaction of the rules. We choose the 

Augmented Taylor Rule with countercyclical reaction to housing price 

Augmented Taylor Rule with countercyclical reaction to bank’s loan 

Augmented Taylor Rule with countercyclical reaction to capital asset price 

Taylor Rule  

Augmented Taylor Rule with countercyclical reaction to exchange rate appreciation 
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deviation of each sector’s loan from its steady state as the variables that trigger reaction 

from the rule.  For the simulation, we use 0.5 as the value for both 𝜌𝑚𝐼 and 𝜌𝑚𝐸 and try 

various values for 𝜙𝑚𝐼 and 𝜙𝑚𝐸.  

Figure 3 and 4 show the impulse response function for the model with interaction 

between monetary policy and macroprudential policy in the form of LTV ratio 

requirement rule. LTV rule restrict the acceleration of capital inflow shock by reducing 

bank lending for each sector. This will effectively dampen the propagation of the initial 

shock from the increase in the asset price as described in the previous section. The end 

result is a significant improvement on the stability of consumption, investment, bank’s 

lending and asset prices compared to the baseline model. Increasing the value of 

parameters that govern the countercyclical behaviour of the rules will result in a further 

decrease in the acceleration of capital inflow shock.  Since the transmissions of the rules 

mainly work by dampening domestic financial acceleration process, it has little effect on 

the exchange rate and thus inflation. 

 

 

Figure 3: Impulse response function to a negative shock to country’s risk premium for model with 

monetary policy and macroprudential policy in the form of LTV rule 

Taylor Rule only 
Taylor Rule + LTV Rule: 
Taylor Rule + LTV Rule: 
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Figure 4: Impulse response function to a negative shock to country’s risk premium for model with 

monetary policy and macroprudential policy in the form of LTV rule – Banking sector variables 

 

4.2.2. Taylor Rule and Leverage Ratio Requirement Rule 

As in the case of LTV ratio requirement, we also assume that the central bank follow 

the following rule in setting the value of leverage ratio requirement.  

Ψ̂𝑡 = 𝜌ΨΨ̂𝑡−1 − 𝜙Ψ(1 − 𝜌Ψ)(�̂�𝑡 ) + 𝜖Ψ̂,𝑡 (45)  

We choose the deviation of total loan distributed by bank from its steady state value 

as the variable that triggers the reaction from the rule. For our simulation, we use 0.5 as 

the value for 𝜌Ψ and try various values for 𝜙Ψ.  

Taylor Rule only 
Taylor Rule + LTV Rule: 

Taylor Rule + LTV Rule: 
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Figure 5: Impulse response function to a negative shock to country’s risk premium for model with 

monetary policy and macroprudential policy in the form of leverage ratio requirement rule 

As shown in Figure 5, the inclusion of leverage requirement rule to the baseline model 

has a very different effect with the inclusion of LTV ratio requirement rules described in 

the previous section. Instead of dampening the capital inflow shock, addition of the rule 

produces a significantly more pro-cyclical reaction from various real and financial sector 

variables, compared to the baseline model. Increasing the value of parameters that govern 

the counter-cyclical behaviour of the rule will result in a further increase in acceleration 

of capital inflow shock19. 

Examining further the impulse response from Figure 6 show us the reason for this 

unexpected results. Initial increase in total loan distributed by the banks will trigger a 

decrease in leverage ratio requirement which supposed to add constraint face by the banks 

and restrict further distribution of loan. Since in our model the banks accumulate their 

capital from retained earnings, the banks can loosen the constraint of decreasing leverage 

requirement by pursuing more profit. Increasing deposit from patient households and 

higher asset prices which resulted from initial capital inflow shock allow banks to increase 

their lending and accumulate more profit. Increase in profit will boost bank’s capital that 

will relax the leverage constraint imposed by the rule.  

                                                             

19 We find similar result with alternative leverage ratio requirement rule with credit to GDP gap as the trigger variable 

Taylor Rule only 
Taylor Rule + Leverage Req. Rule: 
Taylor Rule + Leverage Req. Rule: 
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The empirical findings of Cohen and Scatigna (2014) are in accordance to the 

assumptions of the model and the result of this simulation. They found that most of 

leverage adjustment in the post-GFC era are being done by increasing bank’s capital from 

retained earnings. Lower leverage requirement (or higher capital adequacy ratio 

requirement) do not necessarily result in a lower lending growth, especially in emerging 

Asia where the banks are highly profitable which makes it easy for them to increase their 

capital and even increasing their asset in the process. 

 

Figure 6: Impulse response function to a negative shock to country’s risk premium for model with 

monetary policy and macroprudential policy in the form of leverage ratio requirement rule 

 

4.2.3. Taylor Rule and Tax on Capital Inflow Rule 

We apply similar rule to capital flow management policy with the ones for 

macroprudential measures. Specifically, we assume that tax on capital inflow is 

determined by the following equation: 

�̂�𝑡
∗ = 𝜌𝜏∗ �̂�𝑡−1

∗ +𝜙𝜏∗(1 − 𝜌𝜏∗)(�̂�𝑡
∗) + 𝜖�̂�∗,𝑡 (46) 

An increase in foreign borrowing by patient households will trigger a reaction from the 

rule by increasing tax on capital inflow. We choose 0.5 as the value of smoothing 

parameter 𝜌𝜏∗ and try various values for counter-cyclical parameter 𝜙𝜏∗. 

Taylor Rule only 
Taylor Rule + Leverage Req. Rule: 
Taylor Rule + Leverage Req. Rule: 



26 
 

Figure 7 and 8 show the impulse response function of a 1% negative shock to the 

country’s risk premium in a version of the model that include monetary policy and capital 

flow management policy. As shown in the figures, the inclusion of CFM rule has a very 

significant effect on exchange rate and can stabilize the amount of foreign borrowing in 

the following periods after the initial shock. This will result in a reduction of the impact 

of the shock on inflation that will cause a reduced reaction from the policy rate.  

 

Figure 7: Impulse response function to a negative shock to country’s risk premium for model with 

monetary policy and capital flow management rule 

Unfortunately, these effects do not transmit further to domestic economy since the 

initial increase in domestic liquidity can still being propagated and accelerated through 

the banking sector. If relatively moderate value is used (0.5 and 2) for the counter-cyclical 

parameter 𝜙𝜏∗ , the end result is an increase in acceleration of shocks to consumption, 

investment and overall GDP compared to the baseline model. Increasing the value of 

parameter 𝜙𝜏∗ from 0.5 to 2 reduce the pro-cyclical effect on consumption, investment and 

GDP. A reduced reaction of these variables compared to the baseline model will come from 

aggressively react to deviation of foreign borrowing from its steady state by setting a very 

high value for the parameter (we use 𝜙𝜏∗ =18 in the simulation). As seen in Figure 8, this 

aggressive calibration will result in significantly higher tax on inflow that tries to match 

and offset the shock of the country’s risk premium. This will result in an increase in 

Taylor Rule only 

Taylor Rule + CFM Rule:  
Taylor Rule + CFM. Rule: 

Taylor Rule + CFM Rule: 
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stability of foreign borrowing after the initial shock but doesn’t translate to a significant 

stabilization effect on GDP and its component. 

 

Figure 8: Impulse response function to a negative shock to country’s risk premium for model with 

monetary policy and capital flow management rule 

 

4.2.4. Interaction of Taylor Rule, LTV Rule and Tax on Capital Inflow Rule 

From the results of previous simulations, we can conclude that the inclusion of 

macroprudential policy in the form of LTV rule can significantly dampen the effect of 

capital inflow shock by reducing the pro-cyclicality of domestic financial sector. The rules 

also have some effect on the stability of foreign borrowing after the initial shocks but have 

a very minimal effect on the exchange rate.  On the other hand, the inclusion of capital 

flow management rule has a significant effect on the stability of foreign borrowing after 

initial shock and also on exchange rate. But CFM rule does not have any effect in reducing 

the pro-cyclicality of the domestic banking sector. In this section I will analyse the effect 

of combining monetary policy with macroprudential policy in the form of LTV rules and 

capital flow management policy to stabilize the economy in facing “capital inflow shock”. 

A relatively moderate parameter values as shown in Table 5 are used for this 

simulation. Figure 9 and 10 show us the impulse response function in the model with the 

Taylor Rule only 

Taylor Rule + CFM Rule:  
Taylor Rule + CFM. Rule: 

Taylor Rule + CFM Rule: 
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previously mentioned policy mix in facing a favourable shock of 1% decrease in the 

country’s risk premium. Combining the three policies give a significantly better result 

compared to the other policy scenarios. Stabilization of foreign borrowing, exchange rate 

and trade balance by CFM rule and deceleration of banking sector pro-cyclicality by LTV 

rule can significantly reduce the effect of “capital inflow shock” to all variables, compared 

to the baseline model.  The stabilization effect on foreign borrowing can even match the 

result from applying very aggressive CFM rule as mentioned in the previous section.  

Table 5 

Parameter Values for the Policy Mix 

Taylor Rule 𝜙𝑅 = 0.5  ; 𝜙𝜋 = 2 ; 𝜙𝑦 = 0.5 

LTV Rule 𝜌𝑚𝐼 = 𝜌𝑚𝐸 = 0.5   ;  𝜙𝑚𝐼 = 𝜙𝑚𝐸 = 2 

CFM Rule 𝜌𝜏∗ = 0.5  ;  𝜙𝜏∗ = 2 

 

The advantage of combining the three policies are also evident by a significant 

decrease in constraints on loan to value ratio requirement (less decrease in LTV ratio 

requirement) and tax on capital inflow (less increase in tax rate on capital inflow) being 

applied to the economy compared to the scenario with only including LTV rule or only 

CFM rule to the baseline model (Figure 10).     

 

Figure 9: Impulse response function to a negative shock to country’s risk premium for model with 

monetary policy, capital flow management rule and LTV rule 
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Figure 10: Impulse response function to a negative shock to country’s risk premium for model 

with monetary policy, capital flow management rule and LTV rule 

 

5. Policy Mix for Macroeconomic and Financial Stability 

In order to assess the performance of each policy strategy in stabilizing the economy 

after capital inflow shocks, we compared the volatility of output gap and inflation for each 

models. We use the volatility of banks’ (total) loans as the measure to compare the 

financial stability performance. The results are summarized in table 6.   

Table 6 

Performances of Policy Strategies in Reacting to Capital Inflow Shocksa 

 Standard 

Deviation of 

Output Gap 

Standard 

Deviation of 

Inflation 

Macroeconomic 

Volatilityb 

Financial 

Volatilityc 

Taylor Rule (Baseline) 0.1648 0.0179 2.74 12.62 

Augmented Taylor Rule with countercyclical 

reaction to currency appreciation 

0.162 0.0207 2.66 12.68 

Augmented Taylor Rule with countercyclical 

reaction to credit 

0.2462 0.0244 6.12 17.75 

Augmented Taylor Rule with countercyclical 

reaction to capital asset price increase 

0.1732 0.0151 3.02 12.96 

Augmented Taylor Rule with countercyclical 

reaction to housing price increase 

0.1751 0.0172 3.1 13.08 

Taylor Rule with LTV Rules 0.1191 0.0177 1.45 0.74 
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 Standard 

Deviation of 

Output Gap 

Standard 

Deviation of 

Inflation 

Macroeconomic 

Volatilityb 

Financial 

Volatilityc 

Taylor Rule with Leverage Requirement Rule 0.2183 0.0182 4.79 14.71 

Taylor Rule with Capital Flow Management 

Rule 

0.1951 0.0128 3.83 14.82 

Taylor Rule with LTV and CFM Rules 0.1155 0.0154 1.36 0.69 

a The following parameter values are used in the policy rules: 𝜙𝑚𝐼 = 𝜙𝑚𝐸 = 𝜙Ψ = 𝜙𝜏∗ = 2  

b Macroeconomic Volatility is the sum of volatility of inflation and output gap multiplied by 100 

c Financial Volatility is the volatility of total bank loans 

 

Among the models with only monetary policy, almost all models with augmented 

Taylor rule performed worse in stabilizing the economy than the baseline, except for the 

one where the policy rate has countercyclical reaction to currency appreciation. This 

highlight the possible benefit of leaning against currency appreciation in the case where 

we do not have domestic inflationary pressures, so that the reaction of policy rate to 

inflation dynamics can matches with its reaction to currency appreciation.   

A significantly better macroeconomic stabilization is achieved by combining Taylor 

rule and LTV rules. In coherence with the analysis of IRF in the previous section, the 

inclusion of leverage ratio requirement rule or tax on capital inflow rule does not have 

same stabilization property as LTV requirement rule. In terms of financial stability, only 

models included with LTV rules manage to perform better than the baseline. Combining 

Taylor rule, LTV rules and CFM rules result in the best macroeconomic and financial 

stabilization among all policy strategies. In combining these three rules, we can have 

different instruments for a different area of macroeconomic instability or financial 

fragility with a more focused aim for each instruments.  

 

6. Conclusions 

Utilizing a small open economy DSGE model, this paper aims to study the interaction 

of monetary, macroprudential and capital flows management policies in stabilizing the 

economy when facing shocks that lead to surges of capital inflows. Specifically, the focus 

is on the shocks that are recently responsible for the increase in capital inflows to 

emerging Asian economies: shocks to the country’s risk premium and global interest rate.  

Model simulations show that without the addition of macroprudential or capital flow 

measures, the economy will benefit from a monetary policy that leans against currency 

appreciation. The inclusion of macroprudential policy in the form of LTV rule can 



31 
 

significantly dampen the effect of capital inflow shock by reducing the pro-cyclicality of 

domestic financial sector. The end result is a significant improvement on the stability of 

consumption, investment, bank’s lending and asset prices compared to the baseline model. 

Similar macroeconomic stability effect cannot be found by the inclusion of leverage ratio 

requirement rule as the macroprudential measure in the model.  This is mainly due to the 

combination of bank’s capital accumulation process from retained earnings and a 

significant boost in deposit from initial increase in domestic liquidity that allow banks to 

circumvent the constraint given by the rule. 

The inclusion of capital flow management rule has a significant effect on the stability 

of foreign borrowing after initial shock and also on exchange rate. But this rule does not 

have any effect in reducing the pro-cyclicality of the domestic banking sector. Reduction 

of the impact of capital inflow shock on consumption, investment, bank’s lending and asset 

prices can only be achieved by having the rule to aggressively react to an increase in 

foreign borrowing. The aggressive rule will translate in a higher tax on capital inflow that 

almost offset the shock on risk premium. 

Combining monetary policy with LTV and CFM rules will result in a significantly 

improved stability in the economy compared to only including one of the rules to the 

baseline model. Stabilization of foreign borrowing, exchange rate and trade balance by 

CFM rule and deceleration of banking sector pro-cyclicality by LTV rule can significantly 

reduce the effect of capital inflow shock to all variables. The advantage of combining the 

three policies are also evident by a significant decrease in constraints on loan to value 

ratio requirements (less decrease in LTV ratio requirement) and tax on capital inflow (less 

increase in tax rate on capital inflow) being applied to the economy, compared to the 

scenario with only including LTV rule or only CFM rule to the baseline model. 
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