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Abstract 

The international transmission of real business cycle during financial crisis can differ 

dramatically depending on the type of debt market integration. We provide a two-country DSGE 

model distinguishing two transmission channels of financial shocks: (i) balance sheet effect in 

the short-term debt market, where financially constrained borrowers are readily accessible, and 

(ii) efficient capital allocation through the long-term debt market, where unconstrained agents 

participate. Consistent with the model’s prediction, our empirical analysis shows that short-term 

debt market integration drives business cycle synchronisation during crisis, whereas long-term 

debt market integration cushions the international transmission of business cycle.  
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1. Introduction 

In a financial crisis, financial intermediaries tend to repair balance sheets by shedding 

risky assets or cutting back on new debts. This balance sheet adjustment decreases investment 

and consumption through a reduction of external financing, in that households and corporations 

are forced to deleverage. In the international context, this so-called balance sheet effect means 

that higher cross-border bank lending or debt security holdings may amplify international 

transmission of financial crisis by invoking a chain reaction of forced deleveraging (e.g., 

Krishnamurthy, 2010).1  

Several researchers have discussed the international transmission of financial shock 

(during crisis) through cross-border bank lending since it was noticed that financial flows via the 

banking system had been at the centre of the international financial market before the global 

financial crisis (GFC) (e.g., Cetorelli and Goldberg 2011, 2012; De Haas and Van Horen 2012; 

Kalemli-Ozcan et al. 2013a, 2013b). 2 However, previous studies are silent on the issue that 

overall ‘debt’ market integration across countries may have different underlying transmission 

mechanisms compared to banking integration.3 In addition, as bank financing has shifted to bond 

financing since the GFC (Shin, 2013), it is crucial to understand the effect of cross-border debt 

market integration on the transmission of real or financial shock across countries. 

This study examines the effect of international linkages in debt (credit) markets on 

transmission of real business cycle during financial crisis. In so doing, we explore whether there 

                                                 
1 Krishnamurthy (2010) explains the perverse feedback effect between a fall in liquidity and a rise in repo haircuts in 

debt markets in greater detail.  
2 Cetorelli and Goldberg (2011; 2012) show that global banking networks significantly contributed to the 

international transmission of U.S. financial shocks. De Haas and Van Horen (2012) find international banks with 

higher subprime losses, more maturing bonds, and sharper decreases in market-to-book ratio, transmitted negative 

financial shocks across borders by reducing their cross-border lending. At firm level regression, funding-constrained 

banks restricted lending more especially to small firms. These works focus on ‘bank lending’ balance sheet channels. 
3 Debt securities include treasury bills, bonds, notes, negotiable certificates of deposit, commercial paper, debentures, 

and asset-backed securities. Lane and Milesi-Ferretti (2011) also suggest that a high priority for future research is to 

understand how different credit linkages influence the macroeconomic incidence of the global recession. 
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is systematic evidence of the balance sheet effect through all debt market integrations during 

crisis. We begin by providing a simple theoretical framework for the channels, which details how 

cross-border debt market integration―short-term and long-term debt market integration―affects 

international transmission of the business cycles during financial turmoil, and then dissect 

heterogeneous roles of the two debt market integrations in output co-movement during two 

recent crises empirically.  

Our two-country dynamic stochastic general equilibrium (DSGE) model touches upon an 

important concern: whether the international transmission of financial shocks can differ 

depending on the type of credit market integration. Consistent with our experimental ground of 

financial crisis, our theory is built on the assumption that financially constrained debtors with 

default risk borrow only short-term. 4  Thus, during crisis, heightened risk among credit-

constrained agents incurs a monitoring cost for financial intermediaries in the short-term debt 

market, which thereby amplifies the transmission of negative financial shock. In contrast, 

unconstrained agents with no default risk can raise funds with a form of long-term debt. Hence, 

the integrated long-term debt market can work as a risk-sharing channel to buffer the negative 

shock during crisis.  

 Empirical analysis using a bilateral country-pair dataset for 57 countries over the period 

2001–2013 supports the theoretical prediction and finds that international debt market linkages 

had heterogeneous effects on the international transmission of business cycle during two recent 

crises (GFC, and the European sovereign debt crisis). We find that short-term debt market 

integration drove business cycle synchronisation during the crises, which suggests that the 

                                                 
4 Constrained borrowers who are more likely forced to deleverage during the crisis have limited access to long-term 

fund markets. Even, the following excerpt shows micro-evidence that financially constrained agents are likely to 

access short-term financing: James Jones, head of consumer affairs for the credit reference agency Experian UK said, 

‘some high street lenders might see the fact that you’ve resorted to payday credit as a sign that your finances are 

under pressure’ (https://www.theguardian.com/money/2012/nov/17/payday-loans-credit-rating). 
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financial shock was intensified via the short-term debt market. However, long-term debt market 

integration led to business cycle de-synchronisation during the crises. Notice that we focus on 

the “international spillovers” of crisis shock (a negative net-worth shock of financial 

intermediaries) via integrated debt market rather than examining the detailed causes of two crises 

(Note that Shambaugh (2012) shows that banking crisis and sovereign debt crisis in the euro area 

are interlinked). 

Our theory departs from previous studies about financial integration and the international 

transmission of real business cycle. One strand suggests that financial integration buffers the 

transmission of an idiosyncratic shock because the integrated financial market works for 

complete risk-sharing or portfolio-rebalancing channels between countries (e.g., Backus et al., 

1994). Baxter and Crucini (1995) and Heathcote and Perri (2002) show that international bond 

market integration leads to less correlated business cycles. 5  Faia (2007) supports a role of 

financial openness in the reduction of output co-movement in a two-country model with sticky 

prices and financial frictions.  

The other strand, in line with Krugman’s (2008) idea of ‘international financial 

multipliers’ during financial turmoil, emphasises that debt or bank loan linkages amplify the 

negative shocks across countries. Subsequent studies such as those by Dedola and Lombardo 

(2012); Devereux and Yetman (2010); Kalemli-Ozcan et al. (2013a); Kollman et al. (2011); 

Mendoza and Quadrini (2010); and Ueda (2012) introduce the propagation mechanism of 

financial shocks into the international real business cycle model.  

Previous empirical studies have also debated the effect of financial integration on 

                                                 
5 Baxter and Crucini (1995) show that even the absence of complete financial integration (where only one period 

non-contingent bond is traded) can draw a similar business cycle outcome to the complete financial market model 

unless shocks have a unit root. 
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international business cycle co-movement (e.g., Kose et al., 2003; Kalemli-Ozcan et al., 2003; 

Imbs, 2004). Davis (2014) finds that equity and debt market integration indeed lead to different 

outcomes of the international transmission of business cycle because of different propagation 

mechanisms in the different markets.6 Further, Pyun and An (2016) show that the roles of these 

two financial integrations in the business cycle transmission differ from tranquil times to the 

GFC. Unlike other studies, they uncover that the integrated debt market with the United States 

buffered the balance sheet effect during the GFC. Kalemli-Ozcan et al. (2013a) find that while 

higher linkages in banking sectors are associated with more divergent cycles in normal times, 

banking integration results in business cycle synchronisation during the GFC.  

However, our study is distinguished from the aforementioned studies in that we dissect 

two types of debt markets—short-term and long-term debt markets—that convey financial 

shocks during crisis: Our model borrows the key mechanism of the financial accelerator effect 

modelled by Bernanke et al. (1999) and follows Ueda’s (2012) approach of a chained credit 

contract to design the structure of the short-term debt market in which only credit-constrained 

financial intermediaries and entrepreneurs access owing to their default risk. Thus, monitoring 

costs (financial friction) incurred by asymmetric information between the credit-constrained 

borrowers and lenders in the short-term debt market raise the external finance premium and 

magnify the financial accelerator effect during crisis. Note that previous theoretical studies in 

finance such as Acharya et al. (2011) and He and Xiong (2012) also recognize liquidity dry-up 

was pronounced in the short-term debt market during crisis. Our model also designs a long-term 

debt market in which households provide stable financing (with long-term debt instruments) to 

                                                 
6 Davis (2014) presents wealth effect and balance sheet effects as a different propagation mechanism. Wealth effect 

indicates risk-sharing channels through which home negative shock reduces home consumption and investment but 

increases savings (channel to investment) to the foreign country.  
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investors with no default risk in the spirit of Baxter and Crucini (1995) and Heathcote and Perri 

(2002).7  

 Another contribution of this study is to provide robust empirical evidence of international 

shock transmission by using data for cross-border holdings of short-term and long-term debt 

securities held not only by banks but also by other financial and nonfinancial institutions. Davis 

(2014) and Kalemli-Ozcan et al. (2013a) show that different types of financial integration 

(equity, debt, bank loan, etc.) lead to different outcome of business cycle co-movement. 

However, they do not recognize different roles of short and long term debt during crisis.  

Further, our empirical identification strategy to distinguish the effects of short-term and 

long-term debt integration on business cycle co-movement is novel in that we introduce capital 

control index for each debt asset class collected from Fernández et al. (2005) as instrumental 

variables. Interestingly, the empirical results for short-term debt integration and correlated 

business cycle during crisis are consistent with Kalemli-Ozcan et al. (2013a). The results are also 

in accordance with Rose and Spiegel (2011) who find that short-term debt appears to be one of 

significant explanatory variables of countries' performance during crisis. By contrast, when 

taking long-term debt integration into account, we show evidence that debt market integration 

buffers crisis shocks, in line with Pyun and An (2016).  

The remainder of this paper is organised as follows. In Section 2, we provide a theory on 

two transmission channels of business cycles via countries’ cross-border short- and long-term 

debt holdings during crisis. Section 3 describes the empirical model and data used. Sections 4 

and 5 present empirical results and robustness tests. Concluding remarks follow in Section 6.  

                                                 
7 Our theoretical piece is also distinguished from Kalemli-Ozcan et al. (2013), who explain a different role of 

banking integration between normal times and crisis by shedding light on the propagation mechanism of two 

different shocks—productivity and financial shock.  
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2. Theoretical Framework 

We develop a two-country DSGE model consisting of credit-constrained and non-

constrained borrowers who access short-term debt market and long-term debt market, 

respectively. Section 2.1 explains households, goods production, and capital goods production, 

which are the standard parts of the model. Section 2.2 describes the financial market, which 

consists of the long-term debt and short-term debt markets. In Section 2.3, the market-clearing 

condition is presented. Section 2.4 provides the simulation result. There are seven agents in the 

model: households, investors, financial intermediaries (hereafter FIs), entrepreneurs (hereafter 

ENTs), goods producers, capital goods producers, and the government.  

 

2.1 Goods Market 

We follow the two-country (home and foreign countries) international business cycle 

model of Backus et al. (1992) for the goods market structure. Each country produces different 

goods, which are tradable goods. Inputs of goods production are labour and capital. Labour is 

immobile, but capital is mobile in the integrated financial market. Capital goods producers 

convert goods into capital goods and sell them to domestic ENTs. ENTs rent capital to goods 

producers. Goods producers sell their outputs to home and foreign households that maximise 

their utility, and to domestic capital goods producers.  

 

2.1.1 Households 

A representative home country household maximises lifetime utility, shown in Equation 

(1), subject to the budget constraint, shown in Equation (2).  
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max
{𝑐𝑡,ℎ𝑡,𝑑𝑡,𝑏𝑡

∗}
∑𝛽𝑡+𝑗E𝑡

{
 

 𝑐𝑡+𝑗
1−𝜎

1 − 𝜎
− 𝜒2

ℎ
𝑡+𝑗

1+
1
𝜒1

1 +
1
𝜒1}
 

 ∞

𝑗=0

 

(1) 

Subject to 𝑐𝑡 + 𝑑𝑡 + 𝜏𝑙𝑒𝑡𝑏𝑡
∗ ≤ 𝑤𝑡ℎ𝑡 + 𝑟𝑡−1

𝑙 𝐷𝑡−1 + 𝜏𝑙𝑒𝑡𝑟𝑡−1
𝑙∗ 𝐵𝑡−1

∗ − 𝑇𝑡 (2) 

𝑐𝑡 is the final goods consumption defined by the CES aggregator.  

𝑐𝑡 = [(1 − 𝛾)
1/𝜂𝑐ℎ,𝑡

(𝜂−1)/𝜂
+ 𝛾1/𝜂𝑐𝑓,𝑡

(𝜂−1)/𝜂
]
𝜂/(𝜂−1)

 
(3) 

where 𝑐ℎ,𝑡 and 𝑐𝑓,𝑡 denote the consumption of home (h)-produced goods and foreign (f)-produced 

goods consumed by a household in the home country, 𝛾 represents trade openness, and η denotes 

the elasticity of substitution between home-produced goods and foreign-produced goods. 

Then, the aggregate price of home final goods is given by 

𝑝𝑡 = [(1 − 𝛾)𝑝ℎ,𝑡
1−𝜂

+ 𝛾 𝑝𝑓,𝑡
1−𝜂

]
1/(1−𝜂)

 
(4) 

where 𝑝ℎ,𝑡 is price of home-produced goods and 𝑝𝑓,𝑡 is that of foreign-produced goods. Thus, 𝑒𝑡, 

which represents real exchange rate, is defined as 𝑒𝑡 = 𝑝𝑡/𝑝𝑡
∗. Parameters 𝛽, 𝜒1, and 𝜒2 denote 

the discount factor, the elasticity of leisure, and the utility weight of leisure, respectively. 𝑑𝑡 and 

𝑏𝑡
∗ are new issues of domestic and foreign long-term bonds that the household purchases in the 

period t. 𝐷𝑡−1 and 𝐵𝑡−1
∗  are stocks of home and foreign long-term bonds at t-1. 𝜏𝑙  denotes an 

indicator for long-term debt market integration (i.e., 𝜏𝑙 = 1  means full integration, so that 

domestic households can buy home and foreign long-term bonds without any restriction). 𝑟𝑡
𝑙 and 

𝑟𝑡
𝑙∗ are long-term bond (risk-free) returns to 𝐷𝑡 and 𝐵𝑡

∗ paid in period t+1. ℎ𝑡 is hours worked, 

and 𝑤𝑡 is real wage in terms of the home household consumption index. 𝑇𝑡 is the lump-sum tax. 

 

2.1.2 Goods producers 

Goods producers rent capital, 𝑘𝑡 , from ENTs and produce final goods, yt. The profit 
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maximisation problem for home goods producers is as follows: 

 max
{𝑘𝑡−1,ℎ𝑡,ℎ𝑡

𝐹𝐼,ℎ𝑡
𝐸}
𝑦𝑡 + 𝑞𝑡𝑘𝑡−1(1 − 𝛿) − 𝑟𝑡

𝐸𝑞𝑡−1𝑘𝑡−1 − 𝑤𝑡ℎ𝑡 − 𝑤𝑡
𝐹𝐼ℎ𝑡

𝐹𝐼 − 𝑤𝑡
𝐸ℎ𝑡

𝐸             (5) 

where 𝑦𝑡 = 𝑘𝑡−1
𝛼 {(ℎ𝑡)

1−𝛺𝐹𝐼−𝛺𝐸(ℎ𝑡
𝐹𝐼)𝛺

𝐹𝐼
(ℎ𝑡

𝐸)𝛺
𝐸
}
1−𝛼

 
 (6) 

 𝑘𝑡−1 = (1 − 𝜏𝑠)𝑘ℎ,𝑡−1 + 𝜏𝑠𝑘𝑓,𝑡−1  (7) 

At the end of each period, the amount of capital, kt-1, after depreciation, 𝛿, is sold back to 

the ENTs at price 𝑞𝑡 . The rental rate of capital is denoted as 𝑟𝑡
𝐸 . Labour inputs of goods 

production supplied by a household, FIs, and ENTs are ℎ𝑡, ℎ𝑡
𝐹𝐼, and ℎ𝑡

𝐸, respectively. Wages are 

𝑤𝑡, 𝑤𝑡
𝐹𝐼, and 𝑤𝑡

𝐸, respectively. The production function is the Cobb-Douglas production function 

given by Equation (6). 𝛺𝐹𝐼 denotes the share of FIs’ labour inputs, and 𝛺𝐸 denotes the share of 

ENTs’ labour inputs. 𝑘𝑡 is composed of (1 − 𝜏𝑠)𝑘ℎ,𝑡 and 𝜏𝑠𝑘𝑓,𝑡. 𝜏𝑠 denotes a constant fraction of 

short-term debt that ENTs borrow from foreign FIs, which represents the degree of short-term 

debt market integration. Note that ENTs’ net worth is not sufficient to provide capital to goods 

producers, so their net worth requires debts from FIs. 𝑘ℎ,𝑡 includes debt from home FIs, and 𝑘𝑓,𝑡 

includes debt from foreign FIs. We also assume the two countries are symmetric, so foreign 

producers (denoted with an asterisk) face the same maximisation problem. 

 

2.1.3 Capital goods producers 

The capital goods producers convert goods into capital goods. They purchase 𝑖𝑡 amounts 

of goods from goods producers and produce new capital goods. Using investment technology Fi, 

they obtain 𝑘𝑡 by combining the new capital goods with 𝑘𝑡−1(1 − 𝛿) that they purchase from the 

ENTs at price 𝑞𝑡  and sell 𝑘𝑡 back to ENTs in the competitive market at price 𝑞𝑡. Note that 𝑘𝑡 

evolves according to Equation (9). The home capital goods producers maximise the following 



10 

 

profit function:8 

 
max
{𝑖𝑡}

∑𝛽𝑡+𝑗𝐸𝑡 (
𝑐𝑡+𝑗
−𝜎

𝑐𝑡
−𝜎) [𝑞𝑡+𝑗 (1 − 𝐹𝑖(𝑖𝑡+𝑗 , 𝑖𝑡+𝑗−1)) 𝑖𝑡+𝑗 − 𝑖𝑡+𝑗]

∞

𝑗=0

 
(8) 

where the discount rate 𝛽𝑡+𝑗 (
𝑐𝑡+𝑗
−𝜎

𝑐𝑡
−𝜎) is the household intertemporal marginal rate of substitution, 

which the capital producers take as given. Thus, at the profit maximisation equilibrium, in 

expectation discounted marginal cost of investment is equal to the discounted marginal revenues 

from the investment. 

   𝑘𝑡 = (1 − 𝐹𝑖(𝑖𝑡 , 𝑖𝑡−1))𝑖𝑡 + (1 − 𝛿)𝑘𝑡−1 (9) 

The capital goods produced by the investment technology are given by Equation (10). κ 

denotes a parameter related to the investment technology with an adjustment cost.  

𝐹𝑖(𝑖𝑡+𝑗 , 𝑖𝑡+𝑗−1) =
𝜅

2
(
𝑖𝑡+𝑗
𝑖𝑡+𝑗−1

− 1)

2

 
(10) 

 

 

2.2 Financial Market 

Households, investors, FIs, and ENTs are the economic agents participating in the 

financial market, which consists of the long-term and short-term debt markets. A household is a 

lender-saver that is an ultimate lender, and an ENT is a borrower-spender that is an ultimate 

borrower. The funds are transferred from households to ENTs through the entire financial market, 

which opens progressively from the long-term to the short-term debt market. In the long-term 

debt market, only households and investors with no default risk are assumed to trade long-term 

bonds (perpetual bonds). However, FIs and ENTs that are financially constrained by default risk 

                                                 
8  Following Bernanke et al. (1999), the capital goods producer’s maximisation problem does not include the 

purchase of 𝐾𝑡−1, because the price of used capital is close to the price of the newly produced capital goods around 

the steady state. 
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are assumed to appear in the short-term debt market. FIs lend funds to ENTs using deposits from 

investors and their own net worth (with short-term debt instruments). ENTs’ net worth is not 

sufficient to conduct investment projects, so they issue short-term bonds to raise funds.9  

Our setting of limited access to the financial market—agents with default risk go to the 

short-term debt market and those with no risk enter the long-term debt market—can be supported 

by previous studies. The seminal works by Diamond (1991; 1993) argue that firms with very 

poor credit ratings (high default risk) are unable to borrow using long-term debt because of the 

extreme adverse-selection costs. Using COMPUSTAT data, Barclay and Smith (1995) support 

Diamond’s argument empirically by presenting that firms with the lowest credit risk indeed issue 

short-term debt. Notice that according to Diamond’s original arguments, there are two types of 

short-term borrowers: firms with very poor credit ratings and those with very good credit ratings 

(because their refinancing risk is low). In addition, firms in between are more likely to issue 

long-term debt.10 However, since our theory focuses on firms that need debt financing during 

crisis, we rule out the firms with very good credit ratings that are likely to be less vulnerable to 

crisis shock and rely on their internal cash flows as short term borrowers during crisis, and 

assume that in our model, ENTs correspond to firms with very high credit risk. 

In the short-term debt market, where financially constrained debtors can raise funds for 

their investment projects, asymmetric information is key to making the balance sheet effect more 

pronounced. Financial friction (a form of monitoring costs) arising from asymmetric information 

between borrowers and lenders prevents efficient allocation of funds from FIs to ENTs. To 

model this financial friction, we follow the costly state verification model developed by 

Townsend (1979). When the borrower declares default, the lender has to pay the monitoring cost 

                                                 
9 Debt contracts among investors, FIs, and ENTs are the chained credit contracts featured by Ueda (2012).  
10 Barclay and Smith (1995) also find this nonlinear relationship between a firm’s credit risk and its debt maturity. 
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to observe the defaulted borrower’s realised return. This allows us to understand why external 

finance is more expensive than internal finance: The lender must be compensated for the 

monitoring cost by a larger premium.  

This external finance premium depends inversely on borrowers’ net worth. In particular, in 

the integrated short-term debt market, domestic financial friction increases the external finance 

premium and thereby decreases investment during recessions, which affects both domestic and 

foreign output. This is the financial accelerator effect in the integrated short-term debt markets of 

a two-country model.11 Previous studies such as Acharya et al. (2011) and He and Xiong (2012), 

motivated by the collapse in short-term asset-backed financing during the GFC, develop various 

theories departing from obvious asymmetric information and fears about the value of collateral 

in the debt market during crisis. In this regard, our assumptions on the participants’ default risk 

and information asymmetry in the short-term debt market may well be more conventional. Note 

that our focus is not ‘domestic’ short-debt run, but the international spillover via debt market. 

 

2.2.1 Long-term debt market  

Long-term bonds are based on a perpetuity contract with coupon payments. In the 

integrated long-term debt market, a household purchases new issues of domestic long-term 

bonds, 𝑑𝑡, and foreign long-term bonds, 𝑏𝑡
∗, which will be added to the stock of domestic and 

foreign bonds. Domestic bond stock, 𝐷𝑡 , and foreign bond stock, 𝐵𝑡
∗ , evolve according to 

Equations (11) and (12).  

 𝐷𝑡 = 𝛿𝑏𝐷𝑡−1 + 𝑑𝑡 (11) 

 𝐵𝑡
∗ = 𝛿𝑏𝐵𝑡−1

∗ + 𝑏𝑡
∗ (12) 

                                                 
11 This is also known as the common lender effect.  
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where  𝐷𝑡−1 = ∑ 𝛿𝑏
𝑗−1
𝑑𝑡−𝑗

∞
𝑗=1  and 𝐵𝑡−1

∗ = ∑ 𝛿𝑏
𝑗−1
𝑏𝑡−𝑗
∗  ∞

𝑗=1   

The stock of long-term bonds depreciates at a rate of 𝛿𝑏. 12 In the integrated long-term debt 

market, households buy domestic and foreign long-term bonds. Their budget constraint is shown 

in Equation (2). Note that 𝑐𝑡 + 𝑑𝑡 ≤ 𝑤𝑡ℎ𝑡 + 𝑟𝑡−1
𝑙 𝐷𝑡−1 − 𝑇𝑡 in the long-term debt market autarky 

(𝜏𝑙 = 0). 

In the integrated long-term debt market, combining Euler equations from foreign bonds in 

both countries yields 𝑐𝑡
−𝜎𝑒𝑡 = 𝑐𝑡

∗−𝜎: The ratio of the marginal utility of consumption in the home 

country to the marginal utility of consumption in the foreign country becomes proportional to the 

real exchange rate under complete markets (Backus and Smith, 1993; Kollmann, 1991, 1995). 

This represents the risk-sharing condition, which leads to the efficient allocation effect and 

business cycle divergence. In the presence of negative shocks in the home country, households 

hedge country-specific shocks in the integrated long-term debt market: Resources move to a 

country in which the return on assets is higher, and thus the foreign country produces more 

output.13 

 

2.2.2 Short-term debt market  

There are two types of contracts among investors, FIs, and ENTs involved in the short-

term debt market. One contract occurs between FIs and ENTs (hereafter the FI-ENT contract). 

The other contract is between investors and FIs (hereafter the INV-FI contract). This is the 

chained credit contract taken from Ueda (2012),14 which allows us to introduce the adverse 

                                                 
12 The market structure for long-term bonds is related to Arellano and Ramanarayanan (2012). 
13 This refers to a tendency to ‘make hay while the sun shines’. If an unfavourable productivity shock arises in the 

home country, output falls in the home country but rises in the foreign country (Backus et al., 1992). 
14 As in Bernanke et al. (1999), the external finance premium is determined by the net worth of ENTs and the net 

worth of FIs. Thus, the wealth distribution between FIs and ENTs is important to pinning down the external finance 
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shock to the FIs’ net worth.   

In the short-term debt market, borrowers, FIs, and ENTs face idiosyncratic financial 

shocks that determine whether they fall into default. If the financial shock is greater than the cut-

off value, borrowers repay their debts. However, if the financial shock is less than the cut-off 

value, borrowers declare default. When the borrowers declare default, the lenders pay the 

monitoring cost to confirm whether the borrowers really have defaulted and collect the capital of 

defaulted borrowers. Lenders diversify the idiosyncratic financial shocks that borrowers face by 

lending money to an infinite number of borrowers. 

 

2.2.3 Participation constraint for ENTs 

In the FI-ENT contract, domestic FIs lend funds to domestic ENTs and foreign ENTs in 

the integrated short-term debt market. The net worth of domestic ENTs, 𝑛𝑡
𝐸, is used as leverage 

to purchase capital in the amount of (1 − 𝜏𝑠)𝑞𝑡𝑘ℎ,𝑡, where 𝑞𝑡 denotes the price of capital in units 

of the household consumption index in the home country, and 𝑘ℎ,𝑡 denotes ENTs’ assets in the 

home country. Domestic FIs lend the amount of (1 − 𝜏𝑠)(𝑞𝑡𝑘ℎ,𝑡 − 𝑛𝑡
𝐸)  to domestic ENTs. 

Foreign ENTs also use their net worth, 𝑛𝑡
𝐸∗, as leverage to purchase capital in the amount of 

𝜏𝑠𝑞𝑡
∗𝑘ℎ,𝑡

∗ . Domestic FIs lend the amount of 𝜏𝑠(𝑞𝑡
∗𝑘ℎ,𝑡

∗ − 𝑛𝑡
𝐸∗) to foreign ENTs.  

A domestic ENT is able to repay debts if an idiosyncratic financial shock, 𝜔ℎ,𝑡+1
𝐸 , is 

greater than the cut-off value, �̅�ℎ,𝑡+1
𝐸 . If the shock is less than the cut-off value, the domestic 

ENT cannot pay the return and declares default. The same is applicable to foreign ENTs. The 

cut-off value for foreign ENTs is �̅�ℎ,𝑡+1
𝐸∗ . When an ENT declares default, domestic FIs pay the 

                                                                                                                                                             
premium, which affects the investment decision. This improves the amplification mechanism and provides sensible 

predictions about real and financial variables.  
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monitoring cost, 𝜇𝐸, to confirm whether the ENT has defaulted, and collects the net worth of the 

defaulted ENT. Equation (13) represents the participation constraint for home ENTs in the FI-

ENT contract. 𝐺(�̅�𝑡+1)  denotes the expected mean of financial shocks that will influence 

borrowers’ default. 𝛤(�̅�𝑡+1)  indicates the share of earnings that goes to lenders before 

monitoring costs are paid.15  [1 − 𝛤𝐸(�̅�ℎ,𝑡+1
𝐸 )]  represents the share of earnings that goes to 

borrowers (home ENTs) in the FI-ENT contract. 𝑟𝑡+1
𝐸  denotes the return on capital (ENTs’ 

assets).  

The left-hand side of Equation (13) is the earnings that go to home ENTs in the FI-ENT 

contract. The right-hand side is the return on ENTs’ net worth, which is the opportunity cost of 

borrowing. The left-hand side of Equation (13) has to be greater than or equal to the right-hand 

side of Equation (13) in order for home ENTs to participate in the FI-ENT contracts. Equation 

(14) represents the participation constraint for foreign (*) ENTs. 

 [1 − 𝛤𝐸(�̅�ℎ,𝑡+1
𝐸 )]𝑟𝑡+1

𝐸 𝑞𝑡𝑘ℎ,𝑡 ≥ 𝑟𝑡+1
𝐸 𝑛𝑡

𝐸  (13) 

 [1 − 𝛤𝐸∗(�̅�ℎ,𝑡+1
𝐸∗ )]𝑟𝑡+1

𝐸∗ 𝑞𝑡
∗𝑘ℎ,𝑡

∗ ≥ 𝑟𝑡+1
𝐸∗ 𝑛𝑡

𝐸∗  (14) 

where 𝛤(�̅�𝑡+1) ≡ 𝐺(�̅�𝑡+1) + �̅�𝑡+1 ∫ 𝑑𝐹(𝜔)
∞

�̅�𝑡+1
 and 𝐺(�̅�𝑡+1) ≡ ∫ 𝜔𝑑𝐹(𝜔)

�̅�𝑡+1
0

  

Once ENTs participate in the FI-ENT contract according to Equations (13) and (14), the 

expected earnings of the FIs from each of the FE contracts are as follows: 

𝛷𝐸(�̅�ℎ,𝑡+1
𝐸 )𝑟𝑡+1

𝐸 (1 − 𝜏𝑠)𝑞𝑡𝑘ℎ,𝑡 + 𝛷
𝐸∗(�̅�ℎ,𝑡+1

𝐸∗ )𝑒𝑡+1𝑟𝑡+1
𝐸∗ 𝜏𝑠𝑞𝑡

∗𝑘ℎ,𝑡
∗                       (15) 

where 𝛷𝐸(∙) = 𝛤(∙) − 𝜇𝐸𝐺(∙) is the net lender’s share after paying the monitoring cost.  

 

                                                 
15  𝐺(�̅�𝑡+1)  and 𝛤(�̅�𝑡+1)  are calculated based on the distribution of the idiosyncratic financial shock. The 

idiosyncratic shocks to FIs and ENTs follow the log-normal distribution with the same unit mean and different 

standard deviations. Thus, the analytical expressions of 𝐺(�̅�𝑡+1) and 𝛤(�̅�𝑡+1) for FIs and ENTs are the same, but 

the parameter values for the standard deviations are different. See the table 1. 
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2.2.4 Participation constraint for investors 

Lenders are investors and FIs are borrowers in the INV-FI contract. Since investors have 

the monitoring technologies, whenever FIs are hit by an idiosyncratic financial shock, investors 

confirm whether the FIs have defaulted on behalf of households in the short-term debt market. 

Assume that there is no cross-border lending or borrowing in the INV-FI contract.16 Since an 

FI’s net worth, 𝑛𝑡
𝐹𝐼, is not sufficient to lend to ENTs, it has to borrow funds from investors. 

𝛷𝐹𝐼(�̅�𝑡+1
𝐹𝐼 ) ∙ 𝑟𝑡+1

𝐹𝐼 [(1 − 𝜏𝑠)(𝑞𝑡𝑘ℎ,𝑡 − 𝑛𝑡
𝐸) + 𝜏𝑠𝑒𝑡(𝑞𝑡

∗𝑘ℎ,𝑡
∗ − 𝑛𝑡

𝐸∗)]

≥ 𝑟𝑡[(1 − 𝜏𝑠)(𝑞𝑡𝑘ℎ,𝑡 − 𝑛𝑡
𝐸) + 𝜏𝑠𝑒𝑡(𝑞𝑡

∗𝑘ℎ,𝑡
∗ − 𝑛𝑡

𝐸∗) − 𝑛𝑡
𝐹𝐼] 

(16) 

Equation (16) shows the participation constraint for domestic investors. 𝜔𝑡+1
𝐹𝐼  represents 

the idiosyncratic financial shock that FIs face in the INV-FI contract. 𝑟𝑡+1
𝐹𝐼  denotes the return on 

debts to ENTs. The participation constraint for investors specifies a cut-off value for the 

idiosyncratic shock, �̅�𝑡+1
𝐹𝐼 . FIs repay the debt if the idiosyncratic financial shock is greater than 

the cut-off value; otherwise, they declare default. If FIs declare default, investors pay the 

monitoring costs, 𝜇𝐹𝐼, to observe FIs’ realised returns and collect the net worth of the defaulted 

FIs. 𝛷𝐹𝐼(�̅�𝑡+1
𝐹𝐼 ) represents the net share of earnings that goes to the lenders (domestic investors) 

in the INV-FI contract. Note that 𝛷𝐹𝐼(∙) = 𝛤(∙) − 𝜇𝐹𝐼𝐺(∙). 

The left-hand side of Equation (16) is the expected earnings that a home investor gets from 

FIs’ loans to ENTs. The right-hand side of Equation (16) is the expected earnings that domestic 

investors get from their own net worth, which is the opportunity cost of lending.17 In order for 

investors to participate in the INV-FI contracts, the left-hand side of Equation (16) has to be 

                                                 
16 FIs borrow funds only from domestic investors. This is different from Ueda (2012), in which FIs borrow funds 

from an investor in the home country by a portion of (1 − 𝜏𝐻
𝐹) and an investor in the foreign country by a portion of 

𝜏𝐻
𝐹 . This is unnecessary under the assumption of long-term debt market integration. For simplicity, the short-term 

bonds are traded only between FIs and ENTs in this paper. 
17 The return on investors’ net worth, 𝑟𝑡, is identical to 𝑟𝑡

𝑙 + 𝛿𝑏. The difference between the long-term bond interest 

rate and the return on investors’ net worth is the liquidity premium. 
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greater than or equal to the right-hand side of Equation (16). 

 

2.2.5 FIs’ optimal short-term debt contracts  

The domestic FIs maximise their profit, shown in Equation (17), subject to the 

participation constraints, shown in Equations (13), (14), and (16). The choice variables are �̅�𝐹𝐼, 

�̅�ℎ
𝐸, �̅�ℎ

𝐸∗, 𝑘ℎ, and 𝑘ℎ
∗ . First order conditions are given by Equations (A11) and (A12) in Appendix 

A.  

max
{�̅�𝐹𝐼,�̅�ℎ

𝐸,�̅�ℎ
𝐸∗,𝑘ℎ,𝑘ℎ

∗ }
𝐸𝑡[1 − 𝛤

𝐹𝐼(�̅�𝑡+1
𝐹𝐼 )] ∙ 𝑟𝑡+1

𝐹𝐼 [(1 − 𝜏𝑠)(𝑞𝑡𝑘ℎ,𝑡 − 𝑛𝑡
𝐸) + 𝜏𝑠𝑒𝑡(𝑞𝑡

∗𝑘ℎ,𝑡
∗ − 𝑛𝑡

𝐸∗)] (17) 

subject to Equations (13), (14), and (16).  

The external finance premium, 
E𝑡(𝑟ℎ,𝑡+1

𝐸 )

𝑟𝑡
, can be simplified as a function of FIs’ and ENTs’ 

net worth ratios in the home and foreign countries, as shown in Equation (18). The external 

finance premium is decreasing in each of the four net worth ratios. The higher cost-of-funds, 𝑟𝑡+1
𝐸 , 

lowers the price of capital, 𝑞𝑡, and decreases investment and output. 

E𝑡(𝑟ℎ,𝑡+1
𝐸 )

𝑟𝑡
= 𝐹 (

𝑛𝑡
𝐹𝐼

𝑞𝑡𝑘ℎ,𝑡
,
𝑛𝑡
𝐸

𝑞𝑡𝑘ℎ,𝑡
,
𝑛𝑡
𝐹𝐼∗

𝑞𝑡
∗𝑘ℎ,𝑡

∗ ,
𝑛𝑡
𝐸∗

𝑞𝑡
∗𝑘ℎ,𝑡

∗ ) 
(18) 

In a two-country model where the short-term debt market is integrated between home and 

foreign countries, a decline in the FIs’ net worth in the home country raises the external finance 

premium in the home and foreign countries. Again, the financial accelerator channel in the two-

country model occurs owing to the monitoring cost, 𝜇𝐹𝐼  and 𝜇𝐸 , that the lenders pay when 

financially constrained borrowers declare default. This eventually decreases investment and 

output in both countries, which business cycle synchronisation occurs. 

[Insert Figure 1] 

Figure 1 summarises the financial market structure. The long-term bonds are traded 
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between households and investors. The short-term bonds are traded between FIs and ENTs in the 

form of working capital. The long-term debt market integration (when 𝜏𝑙 = 1) makes it possible 

for investors to borrow funds from both home and foreign households. The short-term debt 

market integration allows FIs to lend funds to both domestic and foreign ENTs. However, FIs 

lend only to domestic ENTs in the short-term debt market autarky. The parameter 𝜏𝑠 determines 

what fraction of funds domestic ENTs borrow from foreign FIs.  

 

2.3 Market Clearing Condition 

Equation (19) is the resource constraint for the home goods market. Goods are consumed 

by home and foreign households, home capital goods producers, and home and foreign ENTs. 

𝑐ℎ,𝑡
𝐸  and 𝑐ℎ,𝑡

𝐸∗  denote consumption of home-produced goods by domestic ENTs and foreign ENTs, 

respectively. 𝐺𝑡 denotes home government spending, and the government keeps the government 

budget balanced (𝐺𝑡 = 𝑇𝑡). We also apply symmetric constraints for the foreign goods market; 

detailed solutions for the goods market appear in Appendix. 

𝑦𝑡 = 𝑐ℎ,𝑡 + 𝑐ℎ,𝑡
∗ + 𝑖𝑡+𝐺𝑡 + 𝑐ℎ,𝑡

𝐸 + 𝑐ℎ,𝑡
𝐸∗  (19) 

 

2.4 Simulation 

We simulate the economic response to adverse aggregate financial shock, which is a 10% 

decline from the domestic FIs’ steady-state net worth.18 This is eight per cent of the steady-state 

GDP. The benchmark is the equilibrium response of the economy with integrated short-term and 

long-term debt markets: 𝜏𝑠 is greater than zero, and 𝜏𝑙 is equal to one so that foreign long-term 

                                                 
18 Some previous studies suggest that a decrease in the net worth of FIs generates a macroeconomic downturn in the 

recent financial crisis (Peek and Rosengren, 1997; Calomiris and Mason, 2003; Helbling et al., 2011; Kollmann et 

al., 2011). 
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bonds are available to domestic households. Thus, the financial accelerator effect and the 

efficient allocation effect both occur in the benchmark. To check both debt market integration 

effects, we examine autarky cases where 𝜏𝑠 and 𝜏𝑙 , respectively, are equal to zero.  

 

2.4.1 Calibration 

Some parameter values are taken from Bernanke et al. (1999), including the discount 

factor, 𝛽; depreciation rate, 𝛿; capital share, 𝛼; labour elasticity, 𝜒1; and utility weight on leisure, 

𝜒2. 𝜂 represents elasticity of substitution between home-produced goods and foreign-produced 

goods, and is set equal to 1. 𝛿𝑏 denotes the risk-free long-term bond depreciation rate, which is 

calibrated to 0.936 following Arellano and Ramanarayanan (2012). The short-term debt market 

openness, 𝜏𝑠, is calibrated as follows: The ratio of nonfinancial firms’ foreign claims to their 

total liabilities are approximately 15% for the United States (Ueda, 2012), and the ratio of short-

term debt to total liabilities for other sectors, including nonfinancial firms, is about 30%19 in the 

United States. Taking these into account, the ratio of foreign short-term claims to total liabilities, 

0.5 × 𝜏𝑠 , is about 5%. Thus, 𝜏𝑠 is set to 0.1 in the benchmark integration example, whereas 𝜏𝑠 is 

set to zero in the short-term debt market autarky. Since the ratio of nonfinancial firms’ foreign 

claims to their total liabilities differs across countries (10% for Japan and 35% for the Euro area), 

the reasonable range of 𝜏𝑠 for the integrated short-term debt market is about 0.05–0.2.  

We follow Ueda (2012) for the calibrated parameters of the credit market. The standard 

error of the idiosyncratic financial shock to FIs, 𝜎𝐹𝐼 , is 0.107. The standard error of the 

idiosyncratic shock to ENTs, 𝜎𝐸, is 0.313. Investors’ monitoring cost in the INV-FI contract, 𝜇𝐹𝐼, 

                                                 
19 Other sectors can be disaggregated into (1) nonbank financial corporations, (2) nonfinancial corporations, and (3) 

households. See the Special Data Dissemination Standard (SDDS) offered by IMF. 
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is 0.033. FIs’ monitoring cost in the FI-ENT contract, 𝜇𝐸, is 0.013. The survival rate of FIs is 

0.963, and the survival rate of ENTs is 0.984.  

In the steady state, the share of government spending in total output is set to 0.2. The risk-

free rate is 1.0101, which is equal to 1/𝛽 in the steady state. Parameters related to the short-term 

debt market in the steady state satisfy the following conditions: (i) the return on long-term bonds 

is 𝑟𝑙 + 𝛿𝑏 = 𝑟, (ii) the risk spread is 𝑟𝐸 − 𝑟 = 0.02, (iii) the annualised failure rate of FIs is 2%, 

(iv) the annualised failure rate of ENTs is 2%, (v) the ratio of net worth held by FIs to capital is 

𝑛𝐹𝐼/𝑞𝑘 = 0.1, (vi) and the ratio of net worth held by ENTs to capital is 𝑛𝐸/𝑞𝑘 = 0.5. Details 

regarding the remaining parameter values are presented in Table 1. The parameter values are 

symmetric in the home and foreign countries. 

 [Insert Table 1] 

 

2.4.2 Short-term debt market integration versus long-term debt market integration 

In Panels A and B of Figure 2, the solid lines indicate the responses of each variable to the 

negative home financial shock in our benchmark case (integration of both markets). The ratio of 

FIs’ net worth to total assets, 𝑛𝐹𝐼/𝑞𝑘, declines owing to the shock in the home country. The 

external finance premium rises. The price of capital, 𝑞, falls, which discourages investment. The 

external finance premium rises in the foreign country as well. Thus, the price of capital, 𝑞∗, falls 

and investment decreases in the foreign country. This is the financial accelerator effect; it also 

occurs in the foreign country via the integrated short-term debt market, 20  which leads to 

                                                 
20 Note that in response to the negative financial shock, consumption in the home and foreign countries rises. This is 

a common feature of the DSGE model incorporating the financial accelerator effect, although it is not consistent 

with what we can observe from the recent financial crisis. However, we focus more on the behaviour of investment 

and output in the home and foreign countries. The sticky price model or wage rigidity model is required to revise 

counterfactual behaviour of consumption, and we leave this for future research. 
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decreases in investment and GDP in the foreign country. 

To understand the effects of each debt market integration on business cycle co-movement, 

Panels A and B introduce the cases of short-term and long-term debt market autarky, 

respectively. The dashed lines in Panel A indicate the impulse-responses when only the short-

term debt market is an autarky. Here, the financial accelerator effect does not take place in the 

foreign country. The external finance premium and the FIs’ net worth ratio, 𝑛𝐹𝐼∗/𝑞∗𝑘∗, stay at 

around the steady-state level in the foreign country. Investment and GDP in the foreign country 

increase more in the short-term debt market autarky than does the benchmark integration, which 

implies that long-term debt integration certainly buffers home negative shock. There is no trade 

of loans between foreign FIs and domestic ENTs (loan FI* to ENT) or between domestic FIs and 

foreign ENTs (loan FI to ENT*) in the short-term debt market autarky. Short-term debt market 

integration (moving from the dashed line to the solid line in Panel A of Figure 2) leads to 

international business cycle synchronisation in the presence of an adverse financial shock.  

The impulse responses of the model with long-term debt market autarky (dashed line) are 

compared to the benchmark integration (solid line) in Panel B. In the long-term debt market 

autarky, the external finance premium rises and the FIs’ net worth ratio falls in the foreign 

country. This leads to a decline in foreign investment. The real exchange rate is not pinned down 

by the risk-sharing condition. Because the prices of home- and foreign-produced goods in units 

of household consumption index rise more in the home country, the real exchange rate increases 

more, representing foreign currency appreciation. This shifts the demand for goods from foreign-

produced goods to home-produced goods, leading to a further decrease in GDP and investment 

in the foreign country. This also implies that the financial accelerator effect is more pronounced 

in the foreign country via short-term debt market integration especially when the long-term debt 
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market is an autarky. Long-term debt market integration (moving from the dashed line to the 

solid line in Panel B of Figure 2) leads to international business cycle divergence in the presence 

of an adverse financial shock. 

 [Insert Figure 2] 

 

3. Empirical Analysis 

3.1 Empirical Model and Identification Issues 

This section finds empirical evidence that supports the model’s prediction. To analyse the 

effect of debt integration on international business cycle during financial crisis, we introduce the 

following simultaneous equations model for international business cycle as proposed in previous 

studies (Imbs, 2004, 2006; Dees and Zorell, 2012; Davis, 2014; Pyun and An, 2016). While our 

model derives the predictions on the effects of debt market integration on international business 

cycle, empirical analysis considers other important linkages that influence business cycle co-

movement as emphasized in the previous studies. The model not only separates direct and 

indirect channels of cross-border debt market integration on business cycle co-movement but 

also controls for endogeneity between business cycle co-movement, trade and financial 

integration, production similarity, and other variables. Our simultaneous equations model 

consists of five equations, as follows. 

𝑆𝑌𝑁𝐶𝐻𝑖𝑗𝑡 = 𝛼0 + 𝛽1𝐶𝑡 ∙ 𝐹𝐼𝐷𝐵
𝑆𝑇
𝑖𝑗𝑡 + 𝛽2𝐶𝑡 ∙ 𝐹𝐼𝐷𝐵

𝐿𝑇
𝑖𝑗𝑡 + 𝛽3𝐹𝐼𝐷𝐵

𝑆𝑇
𝑖𝑗𝑡 

+𝛽4𝐹𝐼𝐷𝐵
𝐿𝑇
𝑖𝑗𝑡 + 𝛽5𝑇𝐼𝑖𝑗𝑡 + 𝛽6𝑆𝐼𝑀𝑖𝑗𝑡 + 𝛽7𝐶𝑡 + 휀𝑖𝑗𝑡 

(20) 

 𝐹𝐼𝐷𝐵𝑆𝑇𝑖𝑗𝑡 = 𝜙𝑆0 + 𝜙𝑆1𝑇𝐼𝑖𝑗𝑡 + 𝜙𝑆2𝑆𝐼𝑀𝑖𝑗𝑡 + 𝜙S3𝐶𝑡 + 𝑋𝑖𝑗𝑡
𝑆𝑇𝜙S4 + 𝑤𝑖𝑗𝑡  

𝐹𝐼𝐷𝐵𝐿𝑇𝑖𝑗𝑡 = 𝜙𝐿0 + 𝜙𝐿1𝑇𝐼𝑖𝑗𝑡 + 𝜙𝐿2𝑆𝐼𝑀𝑖𝑗𝑡 + 𝜙L3𝐶𝑡 + 𝑋𝑖𝑗𝑡
𝐿𝑇𝜙L4 + 𝜈𝑖𝑗𝑡  

      𝑇𝐼𝑖𝑗𝑡 = 𝜃0 + 𝜃1𝐹𝐼𝐷𝐵
𝑆𝑇
𝑖𝑗𝑡 + 𝜃2𝐹𝐼𝐷𝐵

𝐿𝑇
𝑖𝑗𝑡 + 𝜃3𝑆𝐼𝑀𝑖𝑗𝑡 + 𝜃4𝐶𝑡 + 𝑋𝑖𝑗𝑡

𝑇 𝜃5 + 𝑢𝑖𝑗𝑡 
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 𝑆𝐼𝑀𝑖𝑗𝑡 = 𝛾0 + 𝛾1𝐹𝐼𝐷𝐵
𝑆𝑇
𝑖𝑗𝑡 + 𝛾2𝐹𝐼𝐷𝐵

𝐿𝑇
𝑖𝑗𝑡 + 𝛾3𝑇𝐼𝑖𝑗𝑡 + 𝛾4𝐶𝑡 + 𝑋𝑖𝑗𝑡

𝑆 𝛾5 + 𝑒𝑖𝑗𝑡 

 

where SYNCHi,j,t is a measurement of business cycle co-movement between countries i and j at 

year t; Ct is an indicator for two crises―a dummy variable coded as one for the period 2008–

2012 (which includes the GFC period, 2008-2009, and the European sovereign debt crisis period, 

2010–2012). Note that in our model, we introduced a decline in net worth of financial 

intermediaries as an exogenous crisis shock. For the GFC, this negative financial shock is 

evident. During the European sovereign debt crisis, a rise in sovereign bond spreads affected the 

balance sheets of banks with sizable sovereign debt holdings, resulting in a credit crunch. 

Although our model does not address sovereign debt crisis episode in detail, we include the 

sovereign debt crisis in our empirical analysis because its consequence on bank net worth is 

similar to that of banking crisis. More importantly, we focus on the international spillovers of 

crisis shock. FIDBST
i,j,t and FIDBLT

,i,j,t are measures of the financial integration of the short- and 

long-term debt markets, which correspond to 𝜏𝑠and 𝜏𝑙  in our model, respectively; TIi,j,t
 
is a 

measure of bilateral trade integration between countries i and j at year t; and SIMi,j,t
 
is a measure 

of similarities in the production structure between countries i and j at year t. We include the 

interaction terms between the crisis dummy and short-term and long-term debt market 

integrations in the first equations to examine the role of debt integration in the international 

transmission of business cycle, especially during the crises.  

Notice that previous studies point out that there is serious endogeneity between short-term 

debt holdings and financial distress. Rodrik and Velasco (1999) show that greater short-term 

exposure is associated with more severe crises when capital flows reverse. However, Diamond 

and Rajan (2001) argue that short-term debt does not play a role in the transmission of the crisis; 
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rather, exhaustion of debt capacity in light of the crisis leads to an increase in short-term debt 

holdings. In line with this, Benmelech and Dvir (2013) argue that even though short-term debt 

arguably exposes borrowers to rollover risk and thus can amplify financial distress, an increase 

in short-term debts is likely to be a symptom rather than a cause of distress. However, this study 

focuses more on the effect of (given) short-term debt integration on the international 

transmission of business cycle during the crisis by introducing rigorous identification strategy 

among endogenous variables, rather than discussing the causality from short-term debt holdings 

to the incidence of the crisis.  

Our five endogenous variables are SYNCHi,j,t, FIDBST
i,j,t, FIDBLT

i,j,t, TIi,j,t, and SIMi,j,t. 

Moreover, our system includes two more nonlinear endogenous variables—Ct× FIDBST
i,j,t and 

Ct× FIDBLT
i,j,t—which means the number of endogenous variables exceeds the number of 

equations. However, we maintain a five equations system and instead add the interaction terms 

between Ct and other exogenous variables as additional instrument variables.21 Then, we need to 

use the exclusion restriction for the identification: The different sets of exogenous variables 

(XST
i,j,t, XLT

i,j,t, XT
i,j,t, and XS

i,j,t, vectors of exogenous variables) for each equation are added. 

First, XST
i,j,t, XLT

i,j,t, and XT
i,j,t include a common set of exogenous variables: physical 

distance, border, and common language. The time-varying exchange rate peg is also included to 

control for the impact of exchange rate volatility on debt and trade integration, as well as the 

transmission of negative shock through the peg during the two crises.22 For the short-term and 

long-term debt market integrations, XST
i,j,t and XLT

i,j,t contain a common legal origin that is likely 

                                                 
21 Wooldridge (2010) suggests that in the simultaneous equations model, it is not necessary to expand the system by 

including additional equations for nonlinear endogenous variables. A simple approach of identification is to add an 

appropriate set of exogenous variables such as the interaction terms between the crisis variable and other 

instrumented exogenous variables once rank conditions hold. 
22 Physical distance and border influence transactions of real goods and financial assets, and common language 

captures linguistic and cultural proximity.  
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to lead to similar institutions, regulations, and customs for financial transactions between 

countries. A novel feature in the identification is that we include the money market instruments 

restriction index (original maturity of one year or less) and debt market restriction index (original 

maturity of more than one year) collected from Fernández et al. (2015) separately for the 

identification of short-term debt and long-term debt integration equations. We compute the sum 

of capital control indices for both countries and include them as additional exogenous variables 

in the debt market integration equations. XT
i,j,t contains an institutional variable, free trade 

agreement (time-varying), for the identification of the trade equation. Lastly, in the production 

similarity equation, XS
i,j,t contains the absolute value of real GDP per capita difference between 

countries i and j.  

We also include year dummy and developed country pair dummy as additional exogenous 

instrument variables for better identification. The developed country dummy variable is coded as 

one based on the Morgan Stanley Capital International (MSCI) developed market index 

classification (see the list of sample countries in Appendix Table A1). The estimation method is 

three-stage least squares (3SLS) regressions, which account for the possible endogeneity among 

variables. We also report generalised method of moments (GMM) estimates of the first equation 

for SYNCH that allows for robust standard errors to correct heteroskedasticity.  

 

3.2 Data  

Our study considers the dynamics of transmission of the negative shocks through bilateral 

debt market integration by examining business cycle co-movement between countries. We 

measure the year-by-year business cycle synchronisation (SYNCH) as follows: The negative 

divergence is defined as the negative absolute value of real GDP per capita growth rate 
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differences between countries i and j in year t:  

𝑆𝑌𝑁𝐶𝐻𝑖,𝑢𝑠,𝑡 = −|𝑔𝑖,𝑡 − 𝑔𝑢𝑠,𝑡|   (21) 

where gi,t and gus,t indicate the log difference of GDP per capita, based on PPP-adjusted constant 

2005 international dollars of country i and the United States, collected from the World Bank’s 

World Development Indicators (WDI). This simple index is taken directly from Kalemli-Ozcan 

et al. (2013) and Pyun and An (2016). It does not reflect the volatility of the output growth of 

each country in a pair but rather captures only the co-variation of output growth. In particular, 

SYNCH would capture the degree of the international transmission of real business cycle during 

the crisis period. For instance, SYNCH between a country and the United States becomes higher 

when the country is more negatively influenced by the U.S. economy which is experiencing 

recession during the GFC. Pyun and An (2016) depict the real output growth rate movements of 

the United States and the selected partner countries and show that SYNCH well reflects changes 

in the output growth rates of both the United States and the other countries during the GFC.  

For the debt market integration measure, we employ the volume of cross-border holdings, 

a quantity-based measure used in many previous studies, including Kalemli-Ozcan et al. (2013), 

Rose and Spiegel (2010), Davis (2014), and Pyun and An (2016). Formally, the bilateral 

integration (bilateral debt linkages) between the short- and long-term debt markets of countries i 

and j is defined as follows: 

𝐹𝐼𝐷𝐵𝑆𝑇𝑖,𝑗,𝑡 =
𝐴𝑠𝑠𝐷𝐵𝑆𝑇𝑖,𝑗,𝑡 + 𝐿𝑖𝑏𝐷𝐵

𝑆𝑇
𝑖,𝑗,𝑡

𝐺𝐷𝑃𝑖,𝑡 + 𝐺𝐷𝑃𝑗,𝑡
,    𝐹𝐼𝐷𝐵𝐿𝑇𝑖,𝑗,𝑡 =

𝐴𝑠𝑠𝐷𝐵𝐿𝑇𝑖,𝑗,𝑡 + 𝐿𝑖𝑏𝐷𝐵
𝐿𝑇
𝑖,𝑗,𝑡

𝐺𝐷𝑃𝑖,𝑡 + 𝐺𝐷𝑃𝑗,𝑡
,     (22) 

where AssDBST
i,j,t (AssDBLT

i,j,t) are the assets of short-term (long-term) cross-border debt 

securities holdings by country i’s residents in country j at time t; and LibDBST
i,j,t (LibDBLT

i,j,t) are 

the liabilities of short-term (long-term) cross-border debt securities holdings by country i’s 
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residents in country j. GDPi,t and GDPj,t are the current gross domestic products of country i and 

j. The sum of GDPi,t and GDPj,t standardises the sum of assets and liabilities, which also relieves 

the valuation effects. Higher values of FIDBST
i,j,t (FIDBLT

i,j,t) indicate higher short-term (long-

term) debt market integration between countries i and j. Bilateral debt securities data are taken 

from the International Monetary Fund (IMF)’s Consolidated Portfolio Investment Survey (CPIS). 

The CPIS reports bilateral portfolio equity and debt holdings for 74 reporting countries and 231 

partner countries. In this study, we mainly focus on debt holdings. In particular, the data include 

debt securities held by FIs such as banks and other financial corporations, but exclude bank 

loans23 and official holdings such as the foreign reserve holdings of central banks. Holdings of 

quasi-official entities, such as sovereign funds, are generally included.  

Trade integration is calculated as 𝑇𝐼𝑖,𝑗,𝑡 =
𝐸𝑋𝑖,𝑗,𝑡+𝐼𝑀𝑖,𝑗,𝑡

𝐺𝐷𝑃𝑖,𝑡+𝐺𝐷𝑃𝑗,𝑡
, where EXi,j,t represents exports 

from country i to country j at year t, and IMi,j,t represents imports from the country j to country i 

at year t. Bilateral export–import data are obtained from Direction of Trade Statistics (DOT). 

Similarities in the production structure across countries that pertain to industry specialisation are 

constructed as 𝑆𝐼𝑀𝑖,𝑗,𝑡 = ∑ |𝑠𝑛,𝑖,𝑡 − 𝑠𝑛,𝑗,𝑡|
𝑁
𝑛 , where 𝑠𝑛,𝑖,𝑡 is sector n’s share of total value added in 

country i. The sectoral value-added shares are computed using agriculture, manufacturing, and 

service industry value-added data from WDI.24 All other variables are described in Appendix 

Table A2.  

The descriptive statistics of our variables are reported in Table 2. Here, we classify our 

full sample country pairs into source and host country groups. Source countries are the United 

                                                 
23 Loans are financial claims where a creditor lends directly to a debtor, and cannot be traded. However, loans that 

have become negotiable are reclassified from loans to debt securities, in which case they should be included in the 

CPIS. 
24 Previous studies such as Imbs (2004, 2006) and Dées and Zorell (2012) computed the production similarity using 

data from the United Nations Industrial Development Organization (UNIDO). However, the coverage of UNIDO 

data are limited; when using production similarity from UNIDO, the number of countries shrinks from 57 to 40.  
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States and Eurozone countries (U.S./Eurozone) where the global financial crisis and the 

European sovereign debt crisis originated; host countries include other countries in our sample. 

Note that we also select developed countries as our sub-sample for the purpose of comparison 

with previous studies such as Kalemli-Ozcan et al. (2013) in Table 6. 

[Insert Table 2] 

4. Empirical Results 

4.1 Main Results: Short-Term Versus Long-Term Debt  

 Table 3 shows the results of our main analysis in Equation (20) for the effect of the two–

debt market integrations on real business cycle co-movement during the crises, estimated using a  

3SLS or two-stage GMM. The first three columns of Table 3 include the main results, and 

columns (4)–(6) show the results for the different sub-samples.  

[Insert Table 3] 

The coefficients of the interaction terms of two–debt market integration measures and the 

crisis variable show divergent results in all columns. The coefficients of the interaction term of 

the crisis indicator and short-term debt integration are positive and statistically significant except 

for in column (3). This implies that the balance sheet effects through which negative shocks were 

transmitted to real business cycle were driven by short-term debt integration during the crises. 

FIs were forced to deleverage their debt collaterals (starting with their short-term debt 

instruments) during the crises, and their deteriorated balance sheet linkage reduced supply of 

credit simultaneously and subsequently hampered real economic activities. This finding is 

consistent with Kalemli-Ozcan et al. (2013), who show that an integrated banking linkage led to 

more synchronised business cycle co-movement during the crises.  

However, the significant and negative coefficients of the interaction terms with long-term 
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debt integration imply that holdings of long-term debts play a role in buffering the international 

transmission of the negative shock on business cycle. Owing to the relatively retarded 

deleveraging process of cross-border long-term debt holdings as compared to short-term debt, 

the international financial multiplier effects would not be fully realised even during the crisis 

periods.25  Furthermore, this result suggests that some type of financial integration certainly 

works as a risk-sharing channel. 

Columns (1) and (2) show that our main results do not vary based on estimation method. 

In columns (3) and (4), we introduce alternative crisis indicators such as VIX and the Composite 

Indicator of Systemic Stress (CISS). VIX is a popular measure of the implied volatility of the 

S&P 500 index options. However, note that VIX measures a level of U.S. equity market 

volatility. CISS, as proposed by Holló et al. (2012), measures the level of stress in financial 

markets in the Euro area. The results for both debt market integrations are consistent with those 

in columns (1) and (2), except for the coefficient of short-term debt and VIX interaction. Note 

that the coefficient of the interaction of short-term debt integration and VIX loses statistical 

significance. However, this result echoes prior studies that provide evidence of undiminished 

demand for U.S. debt: Forbes (2010) notes that foreign demand for U.S. Treasury debt—in 

particular, short-term T-bills—increased sharply during the peak of the GFC. Pyun and An (2016) 

also show that during the GFC, debt integration with the United States rather cushioned negative 

crisis shock from the United States and led to business cycle divergence. 

In column (4), we expand our baseline country pair sample to the world-to-world country 

pair sample. The results for short-term debt integration and long-term debt integration are 

                                                 
25 Previous literature points out that emerging market countries continued to increase demand for safe debt assets 

such as U.S. treasury debts during the crises (e.g., Forbes, 2010), which did not ignite the chain reaction of debt pay-

off compared to developed countries. Forbes (2010) and Prasad (2014) show that emerging and developing countries 

pursued safer or risk-free debt assets in the United States.  
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consistent with our main results. Column (5) excludes the United States and Eurozone countries 

from the host countries. Column (6) omits financially focused countries (tax havens and offshore 

finance centres) such as Ireland and Switzerland and countries with sovereign debt crises, like 

Greece, that may have strongly influenced the results. However, our main findings are preserved 

with some variations in the country pair sample.  

Other controls show the expected signs. Trade integration has a significantly positive 

effect on business cycle co-movement (e.g., Imbs, 2004; Baxter and Kouparitsas, 2005) except 

for in column (5). In particular, Imbs (2004) shows that the intra-industry trade pattern leads to a 

positive relationship between trade and the correlated business cycle. Production structure 

similarity is negatively associated with business cycle co-movement.  

 

5. Robustness Tests 

5.1 Including Investment Channel, Policy, and Equity Market Integration 

Our theory emphasises the investment channels through which debt market integration transmits 

negative financial shock across real economies. In this robustness check, we add an investment 

correlation measure constructed similarly to the business cycle co-movement measure to the 

system. Columns (1) and (2) of Table 4 include another equation for investment co-movement 

between countries (SYNCHINV), which is now a function of financial and trade integration, and 

add this SYNCHINV variable to the original SYNCH equation. Column (3) replaces the dependent 

variable SYNCH with SYNCHINV. The results in columns (1)–(3) are consistent with our main 

results in Table 3. 

Macroeconomic policy, which responds to internal and/or external shocks, can influence 

the international transmission of business cycle. To control for these policy responses, columns 
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(4) and (5) include the correlation of fiscal and monetary policy variables. These policy co-

movement measures are computed similarly to the business cycle correlation measure shown in 

Equation (21): The fiscal policy variable is calculated as the absolute value of differences in 

changes in government spending between individual countries. The monetary policy variable is 

calculated in a similar way except that it uses changes in M2. The result with short-term and 

long-term debt market integration of international business cycle during crisis does not alter 

when including policy variables. Note that we use real interest rates collected from the WDI as 

an alternative proxy for monetary policy and the results do not change. Columns (4) and (5) also 

find that both policy correlations lead to business cycle synchronisation.  

 According to previous studies such as those by Davis (2014) and Pyun and An (2016), 

equity market integration and debt market integration play different roles in the international 

transmission of real business cycle. Thus, some may question whether our main results are robust 

to including equity market integration. Columns (6) and (7) include equity market integration 

measures, but our results for debt integration and business cycle are robust and support our main 

message. 

[Insert Table 4] 

5.2 Alternative Measures  

Table 5 repeats our main regressions by replacing the synchronisation measure SYNCH 

with an alternative business cycle co-movement measure, SYNCH1, which is taken from Morgan 

et al. (2004). First, we regress GDP growth on country fixed effect and time (year) fixed effect 

for all countries i as follows: (𝑙𝑛𝑌𝑡
𝑖 − 𝑙𝑛𝑌𝑡−1

𝑖 ) = 𝛼𝑖 + 𝛼𝑡 + 𝜈𝑡
𝑖. Then, the residuals (𝜈𝑡

𝑖 and 𝜈𝑡
𝑗
) 

represent how much output growth (of countries i and j, respectively) deviates from average 

growth over the estimation. We then construct the business cycle synchronisation proxy as the 
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negative absolute value of difference of residuals: 𝑆𝑌𝑁𝐶𝐻1𝑖,𝑗,𝑡 = −|𝜈𝑡
𝑖 − 𝜈𝑡

𝑗
| .  This index 

measures how similarly output growth moves between two countries in any given year. The 

results with SYNCH1 in column (1) are consistent with our baseline results with SYNCH.  

In column (2), the results with the alternative production similarity measure (SIM_UN)26 

constructed by the United Nations National Account data support our main findings. In column 

(3), we introduce an alternative financial integration measure. Levy-Yeyati and Williams (2014) 

point out that when assessing cross-border flows as a source of international contagion and 

exogenous price volatility, normalisation by local market capitalisation is better than 

normalisation by GDP. We also introduce an alternative measure of financial integration using 

the sum of market capitalisation instead of GDP.27 Column (4) winsorises the extreme value of 

debt market integration at the 1st and 99th percentiles, and column (5) excludes zero values of 

debt market integration to check whether our results are driven by outlier information in financial 

integration. The results in columns (3), (4), and (5) show that the international transmission of 

real business cycle is certainly distinguished between short-term and long-term debt integration. 

[Insert Table 5] 

 

5.3 Comparison with previous studies  

 Table 6 provides a special experiment to reconcile our main findings with previous 

studies on financial integration and business cycle co-movement during crisis. Kalemli-Ozcan et 

al. (2013), using banking integration data, draw a similar conclusion with our findings on short-

                                                 
26 See a detailed explanation of this variable in Pyun and An (2016). 
27 The capital market capitalisation is obtained from the stock-market-capitalisation-to-GDP variable multiplied by 

the current GDP variable from the Financial Development and Structure Dataset (see Beck et al., 2010). The credit 

market capitalisation is the private-bond-market-capitalisation-to-GDP variable multiplied by the current GDP 

variable from the same source. 
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term debt integration. Thus, we extract developed country pairs from our full sample in the same 

way as Kalemli-Ozcan et al. (2013) and investigate the effect of debt integration on the 

international transmission of real business cycle during the crises. The left panel shows the 

results for total debt integration, and the right panel shows those for short-term and long-term 

debt integration. The coefficient of the interaction term of debt integration and crisis is 

significant and positive, which is consistent with Kalemli-Ozcan et al.’s (2013) finding on 

banking integration during the GFC. This implies that for developed countries, cross-border debt 

integration (as well as banking integration) leads to business cycle synchronisation during crises.  

Interestingly, the results in the right panel show which characteristics of debt drive 

different outcomes in international business cycle: short-term debt integration leads to business 

cycle synchronisation during the crises, whereas long-term debt integration leads to business 

cycle divergence during the crises. Thus, in this developed country pair sample, the effect of 

short-term debt integration on the international transmission of business cycle dominates that of 

long-term integration during the crises, which supports a significant balance sheet effect. This 

finding is accordance with Imbs (2010), Milesi-Ferretti and Tille (2011), and Lane (2013) in that 

they show that developed economies were hit by the GFC more seriously than were developing 

economies.28 Furthermore, Brunnermeier (2009) and Krishnamurthy (2010) state that the heavy 

use of short-term debt financing such as commercial paper and overnight repos was a key cause 

in the collapse of Bear Stearns and Lehman Brothers. Thus, our finding for cross-border short-

term integration is also in line with these studies, which emphasise the negative consequences of 

                                                 
28 Imbs (2010) suggests that for advanced countries, financial linkage is more conducive to the transmission of the 

shock because the role of multinational banks is more developed there to start with, and deleveraging is more 

prevalent. Milesi-Ferretti and Tille (2011) find that developed countries with large pre-crisis external assets and 

liabilities in the form of debt instruments (mainly held by banks) were vulnerable to a deeper retrenchment of capital 

flows during the crises.  
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domestic short-term debt during the crises. Please see our additional finding for country 

heterogeneity in Appendix Table A4.  

 [Insert Table 6] 

 

6. Conclusions  

While cross-border bank lending has declined since the GFC, cross-border bond holdings 

have gradually increased even after the GFC: international investors have massively invested in 

debt markets as debt securities have burgeoned in emerging and developing countries since the 

GFC (Shin, 2013; Bruno and Shin, 2015). Thus, it is crucial to understand the effect of cross-

border debt integration (compared to banking integration) on the transmission of real or financial 

shock across countries in the post-crisis era, on which this study sheds light. More importantly, 

which type of financial integration and/or which characteristics of debt assets can pin down the 

role of financial integration in the international transmission of business cycle should be noted by 

academics and policymakers.  

This study finds that that international transmission of real business cycle during financial 

crisis can differ dramatically depending on the type of debt market integration—short term- and 

long term debt market integration. Our two-country DSGE model distinguishes between two 

transmission channels of business cycle in debt market integration and explains why short-term 

debt market integration drives business cycle synchronisation during financial turmoil, whereas 

long-term debt holdings cushion the transmission of real business cycle during crisis. Our 

theoretical prediction on international spillovers of a negative financial shock is confirmed by 

empirical analysis using data from two recent financial crises.  
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Appendix 

A.1 Goods Market  

A.1.1 Consumption  

Equations (A1)–(A4) are the FOCs from the household utility maximisation problem.  

𝑐𝑡
−𝜎 = 𝛽𝑐𝑡+1

−𝜎 (𝑟𝑡
𝑙 + 𝛿𝑏) (A.1) 

𝑐𝑡
−𝜎𝑤𝑡 = 𝜒2ℎ𝑡

1/𝜒1  (A.2) 

𝑐ℎ,𝑡 = (1 − 𝛾𝑡)𝑝ℎ,𝑡
−𝜂
𝑐𝑡 (A.3) 

𝑐𝑓,𝑡 = 𝛾𝑡𝑝𝑓,𝑡
−𝜂
𝑐𝑡 (A.4) 

The home ENTs consume home-produced goods and foreign-produced goods as defined 

by Equations (A5) and (A6). 𝑦𝑡
𝐸 is output and used as a resource for ENTs’ consumption. In the 

solution, 𝑦𝑡
𝐸 can be expressed as the sum of the monitoring costs and net worth of FIs and ENTs 

that fail to survive in the home country. See the net worth dynamics in the following A.2.1. The 

first two terms on the right-hand side of Equation (A7) indicate the monitoring costs spent by FIs 

on defaulted ENTs. The third term represents the monitoring costs spent by an investor on 

defaulted FIs. The last two terms represent the net worth of FIs and ENTs, respectively, that fail 

to survive in the home country.  

 𝑐ℎ,𝑡
𝐸 = 0.5𝑝ℎ,𝑡

−𝜂
𝑦𝑡
𝐸  (A.5) 

 𝑐𝑓,𝑡
𝐸 = 0.5𝑝𝑓,𝑡

−𝜂
𝑦𝑡
𝐸 (A.6) 

where  𝑦𝑡
𝐸 = 𝜇𝐸𝐺(�̅�ℎ,𝑡

𝐸 )𝑟𝑡
𝐸(1 − 𝜏𝑠)𝑞𝑡−1𝑘ℎ,𝑡−1 + 𝜇

𝐸𝐺(�̅�ℎ,𝑡
𝐸∗)𝑒𝑡−1𝑟𝑡

𝐸∗𝜏𝑠𝑞𝑡−1
∗ 𝑘ℎ,𝑡−1

∗  

+𝜇𝐹𝐼𝐺(�̅�ℎ,𝑡
𝐹𝐼 )𝑟𝑡

𝐹𝐼{(1 − 𝜏𝑠)(𝑞𝑡−1𝑘ℎ,𝑡−1 − 𝑛𝑡−1
𝐸 ) + 𝜏𝑠𝑒𝑡−1(𝑞𝑡−1

∗ 𝑘ℎ,𝑡−1
∗ − 𝑛𝑡−1

𝐸∗ )}

+ (1 − 𝜃𝐸)𝑣𝑡
𝐸 + (1 − 𝜃𝐹𝐼)𝑣𝑡

𝐹𝐼 

(A.7) 

 

A.1.2 Capital and Investment  
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𝑟𝑡
𝐸 =

𝑟𝑡
𝑘 + (1 − 𝛿)𝑞𝑡

𝑞𝑡−1
 

(A.8) 

 
𝑟𝑡
𝑘 =

𝛼

1 − 𝛼

1

1 − 𝛺𝐹𝐼 − 𝛺𝐸
ℎ𝑡𝑤𝑡
𝑘𝑡−1

 
(A.9) 

where 𝑟𝑡
𝐸 is the return to capital that ENT attains (A8), and 𝑟𝑡

𝑘 is the marginal product of capital 

(A9). After solving for the capital good producer’s profit maximisation problem subject to the 

law of motion of capital in Equation (7), we obtain Equation (A10). 

𝑞𝑡 {1 −
𝜅

2
(
𝑖𝑡
𝑖𝑡−1

− 1)
2

−
𝑖𝑡
𝑖𝑡−1

𝜅 (
𝑖𝑡
𝑖𝑡−1

− 1)} = 1 + 𝛽 (
𝑐𝑡
𝑐𝑡+1

)
𝜎

𝑞𝑡+1 (
𝑖𝑡+1
𝑖𝑡
)
2

𝜅 (
𝑖𝑡
𝑖𝑡−1

− 1) 
(A.10) 

 

A.2 Financial Market  

A.2.1 FOCs from FI Maximisation Problem  

Equations (A11) and (A12) are the FOCs from FI profit maximisation, 

0 = [1 − 𝛤𝐹(�̅�𝑡+1
𝐹 )]𝛷𝐸(�̅�𝐻,𝑡+1

𝐸 )𝑟𝑡+1
𝐸 +

𝛤𝐹
′
(�̅�𝑡+1

𝐹 )

𝛷𝐹
′(�̅�𝑡+1

𝐹 )
{𝛷𝐹(�̅�𝑡+1

𝐹 )𝛷𝐸(�̅�𝐻,𝑡+1
𝐸 )𝑟𝑡+1

𝐸 − 𝑟𝑡}

+
𝛷𝐸

′
(�̅�𝐻,𝑡+1

𝐸 )

𝛤𝐸
′
(�̅�𝐻,𝑡+1

𝐸 )
[1 − 𝛤𝐹(�̅�𝑡+1

𝐹 )]𝑅𝑡+1
𝐸 [1 − 𝛤𝐸(�̅�𝐻,𝑡+1

𝐸 )] 

+
𝛤𝐹′(�̅�𝑡+1

𝐹 )

𝛷𝐹′(�̅�𝑡+1
𝐹 )

∙
𝛷𝐸′(�̅�𝐻,𝑡+1

𝐸 )

𝛤𝐸′(�̅�𝐻,𝑡+1
𝐸 )

𝛷𝐹(�̅�𝑡+1
𝐹 )𝑟𝐻,𝑡+1

𝐸 [1 − 𝛤𝐸(�̅�𝐻,𝑡+1
𝐸 )] 

(A.11) 

0 = [1 − 𝛤𝐹(�̅�𝑡+1
𝐹 )]𝛷𝐸∗(�̅�𝐻,𝑡+1

𝐸∗ )𝑒𝑡+1𝑟𝑡+1
𝐸∗ +

𝛤𝐹
′
(�̅�𝑡+1

𝐹 )

𝛷𝐹
′(�̅�𝑡+1

𝐹 )
{𝛷𝐹(�̅�𝑡+1

𝐹 )𝛷𝐸∗(�̅�𝐻,𝑡+1
𝐸∗ )𝑒𝑡+1𝑟𝑡+1

𝐸∗ − 𝑟𝑡}

+
𝛷𝐸∗

′
(�̅�𝐻,𝑡+1

𝐸 )

𝛤𝐸∗
′
(�̅�𝐻,𝑡+1

𝐸∗ )
[1 − 𝛤𝐹(�̅�𝑡+1

𝐹 )]𝑒𝑡+1𝑟𝑡+1
𝐸∗ [1 − 𝛤𝐸∗(�̅�𝐻,𝑡+1

𝐸∗ )] 

+
𝛤𝐹′(�̅�𝑡+1

𝐹 )

𝛷𝐹′(�̅�𝑡+1
𝐹 )

∙
𝛷𝐸∗′(�̅�𝐻,𝑡+1

𝐸 )

𝛤𝐸∗′(�̅�𝐻,𝑡+1
𝐸∗ )

𝛷𝐹(�̅�𝑡+1
𝐹 )𝑒𝑡+1𝑟𝐻,𝑡+1

𝐸∗ [1 − 𝛤𝐸∗(�̅�𝐻,𝑡+1
𝐸∗ )] 

 

(A.12) 

A.2.2 Dynamic behaviour of net worth 

The net worth of the FIs and ENTs depend on their earnings from the credit contracts and 
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their labour income. FIs and ENTs inelastically supply a unit of labour to final goods producers 

and receive labour income. 𝜃𝐹𝐼 and 𝜃𝐸 represent the respective survival rates. The following are 

the aggregate net worth of FIs and ENTs, respectively. 휀𝑡 denotes a net worth shock to FIs. 

 𝑛𝑡
𝐹𝐼 = 𝜃𝐹𝐼𝑣𝑡

𝐹𝐼 + 𝑤𝑡
𝐹𝐼 − 휀𝑡 (A.13) 

 𝑛𝑡
𝐸 = 𝜃𝐸𝑣𝑡

𝐸 + 𝑤𝑡
𝐸 (A.14) 

where 휀𝑡 = 𝜌𝑛휀𝑡−1 + 𝜉𝑡  

𝑣𝑡
𝐹𝐼 ≡ [1 − 𝛤𝐹𝐼(�̅�𝑡

𝐹𝐼)]𝑟𝑡
𝐹𝐼{(1 − 𝜏𝑠)(𝑞𝑡−1𝑘ℎ,𝑡−1 − 𝑛𝑡−1

𝐸 ) + 𝜏𝑠𝑒𝑡−1(𝑞𝑡−1
∗ 𝑘ℎ,𝑡−1

∗ − 𝑛𝑡−1
𝐸∗ )} (A.15) 

𝑣𝑡
𝐸 ≡ [1 − 𝛤𝐸(�̅�ℎ,𝑡

𝐸 )]𝑟𝑡
𝐸(1 − 𝜏𝑠)𝑞𝑡−1𝑘ℎ,𝑡−1 + [1 − 𝛤

𝐸(�̅�𝑓,𝑡
𝐸 )]𝑟𝑡

𝐸𝜏𝑠𝑞𝑡−1𝑘𝑓,𝑡−1 (A.16) 
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Table A1. Country list (based on MSCI classification) 

Developed country (23) 

North America and Europe (18) 

Austria*, Belgium*, Canada, Denmark, Finland*, France*, Germany*, Greece*, Ireland*, 

Italy*, Netherlands*, Norway, Portugal*, Spain*, Sweden, Switzerland, United Kingdom, 

United States* 

 

Pacific (5) 

Australia, New Zealand,  Hong Kong, Japan, Singapore 

Emerging (20) 

Argentina, Brazil, Chile, China, Colombia, Czech Republic, Egypt, Hungary, India, Indonesia, 

Israel, Korea, Rep., Malaysia, Mexico, Philippines, Poland, Russian Federation, South Africa, 

Thailand, Turkey 

Frontier (8) 

Bulgaria, Estonia*, Kazakhstan, Kuwait, Lebanon, Mauritius, Romania, Slovenia* 

Unclassified (16)  

Bahamas, Barbados, Bolivia, Costa Rica, Cyprus*, Iceland, Latvia, Lithuania, Luxembourg, 

Malta*, Mongolia, Pakistan, Panama, Slovak Republic*, Uruguay, Venezuela 

Note: * indicates a member state of Eurozone or the United State. Cyprus, Estonia, Greece, Malta, Slovak 

Republic, and Slovenia have adopted the Euro in 2008, 2011, 2001, 2008, 2009, and 2007, respectively. 
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Table A2. Data sources 

Variable name Description Source 

Endogenous variables 

SYNCH 

 

 

The business cycle synchronization measure is calculated based on the 

equation (21). The alternative synchronization measure (SYNCH1) is 

also calculated: the absolute difference of GDP residuals. 

WDI and author’' 

calculation 

FIDBST, FIDBLT 

 

The short-term (FIDB_ST) and long-term (FIDB_LT) debt market 

integration measure is calculated based on the equation (22). The 

alternative debt market integration measures (FIDB1ST, FIDB1LT) are 

also calculated based on the equation (22). However, it is standardized 

using the debt market capitalization instead of current GDP. 

CPIS, WDI, FSD 

and author’' 

calculation 

 

FIEQ The equity market integration measure 

TI 
The trade integration variable is calculated as sum of bilateral export and 

import divided by sum of GDP of two countries.  

DOT and author’' 

calculation 

SIM 
Production similarity is calculated as 𝑆𝐼𝑀𝑖,𝑗,𝑡 = ∑ |𝑠𝑛,𝑖,𝑡 − 𝑠𝑛,𝑗,𝑡|

𝑁
𝑛 , where 

𝑠𝑛,𝑖,𝑡 is sector n’s share in total value added in country i.  

WDI/UN and 

author’s 

calculation 

Exogenous variables 

C 

The crisis dummy variable is coded as one during 2008-2009 (the Global 

financial crisis) and during 2010-2012 (the European debt crisis) 

periods. Alternative continuous crisis variables are VIX and CISS. 

Author’' 

definition 

 

DISTANCE 
The log distance as one of geographical variables is the distance between 

source and host countries’ capital. Units are km. 

 

CEPII 
BORDER 

The border dummy as one of geographical variables is coded one if both 

source and host countries share the border. 

LANGUAGE 
The common official language is coded as one if both source and host 

countries share the common official language. 

LEGAL ORIGIN 

The common legal origin variable is coded as 1 if both source and host 

countries share their legal system origin: English (common), French, 

German, or Scandinavian law 

LLS  

PEG 

The peg dummy is coded as one when a currency either stays within 2% 

bands against the base currency or has zero volatility in all months 

except for a one-off devaluation 

Shambaugh 

(2004) 

SUM MM, SUM 

BO 

The short (SUM MM) and long term (SUM BO) debt market capital 

controls. SUM MM (SUM BO) is calculated as the sum of average 

money (bond) market restriction indices between bilateral countries, 

ranging from zero (low level of restrictions) to two (high). 

Fernández et al. 

(2015) 

RTA  Regional trade integration dummy de Sousa (2012) 

ECONDEV DIFF 
The absolute value of real GDPs per capita difference between i and j 

countries  

WDI and authors’ 

calculation 
Note: DOT: Direction of Trade Statistics, IMF. WDI: World Development Indicator, World Bank. FDS: Database on Financial 

Developed and Structure, World Bank. CEPII: Centre d’Études Prospectives et d’Informations Internationales  

CPIS: the Consolidated Portfolio Investment Survey, International Monetary Fund 

LLS: La Porta, Lopez-de-Silanes, and Shleifer (2008) 
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Table A3. Country heterogeneity with total debt market integration measures 

Panel A. Developed country pair sample 

Crisis indicator Crisis dummy VIX CISS sovCISS 

Dependent variable SYNCH SYNCH SYNCH SYNCH 

Crisis × FIDB 0.002* 0.001* 0.001*** 0.001*** 

 

(0.001) (0.0005) (0.0004) (0.000) 

FIDB -0.003*** -0.004*** -0.003*** -0.002*** 

 

(0.001) (0.001) (0.001) (0.000) 

Crisis × FIEQ -0.004* -0.007*** -0.005*** -0.002** 

 
(0.002) (0.001) (0.001) (0.001) 

FIEQ 0.006*** 0.003*** 0.005*** 0.005*** 

 

(0.001) (0.001) (0.001) (0.001) 

TI 0.004*** 0.007*** 0.005*** 0.003*** 

 

(0.001) (0.001) (0.001) (0.001) 

SIM -0.034*** -0.032*** -0.027*** -0.038*** 

 

(0.008) (0.008) (0.008) (0.008) 

Crisis -0.005*** -0.001*** -0.002*** -0.003*** 

 

(0.001) (0.0003) (0.0003) (0.000) 

Observations 3,514 3,514 3,514 3,514 

 

Panel B. World country pair sample 

Crisis indicator Crisis dummy VIX CISS sovCISS 

Dependent variable SYNCH SYNCH SYNCH SYNCH 

Crisis × FIDB -0.040*** -0.01 -0.011 -0.019*** 

 

(0.013) (0.009) (0.007) (0.006) 

FIDB 0.017** -0.005* -0.0002 0.004 

 

(0.007) (0.003) (0.003) (0.004) 

Crisis × FIEQ 0.035** 0.0003 0.005 0.019*** 

 
(0.014) (0.009) (0.008) (0.006) 

FIEQ -0.003 0.014*** 0.013*** 0.007** 

 

(0.007) (0.003) (0.003) (0.004) 

TI -0.001 -0.002* -0.002* -0.001 

 

(0.001) (0.001) (0.001) (0.001) 

SIM -0.045*** -0.050*** -0.046*** -0.045*** 

 

(0.003) (0.003) (0.003) (0.003) 

Crisis -0.008*** -0.006*** -0.004*** -0.003*** 

 

(0.002) (0.001) (0.001) (0.001) 

Observations 14,152 14,152 14,152 14,152 

Note: See Table 2. IV-GMM results are reported. Robust standard errors are in parentheses. *, **, and *** indicate 

significance at the 10%, 5%, and 1% levels, respectively. Crisis dummy is coded as 1 if years are from 2008 to 2012. 

The standardized VIX, the Composite Indicator of Systemic Stress (CISS) indicator, and the Sovereign bond market 

CISS indicator (sovCISS) are employed to measure the global financial crisis and European sovereign debt crisis 

together. 
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Table 1. Parameter Values 

Parameter Value Description 

Goods market   

β 0.99 Discount factor 

δ 0.025 Depreciation rate 

α 0.35 Capital share 

𝜒1 3 Elasticity of labor 

𝜒2 6.714 Utility weight on leisure 

κ 2.5 Adjustment cost of investment 

η 1 
Elasticity of substitution between home-produced goods and 

foreign-produced goods 

𝛺𝐹𝐼 , 𝛺𝐸 0.01 Share of FIs’ and ENTs’ labor inputs 

𝛿𝑏 0.936 Risk-free long-term bond depreciation rate 

𝜌𝑛 0.85 Autoregressive parameter for net worth shocks 

𝛾 0.1 Trade openness 

𝜏𝑙 1 Long-term debt market integration 

𝜏𝑠 0.1 Short-term debt market integration 

Financial market   

𝜎𝐹𝐼 0.107 S.E of FIs’ idiosyncratic financial shock at steady state  

𝜎𝐸  0.313 S.E of ENTs’ idiosyncratic financial shock at steady state 

𝜇𝐹𝐼 0.033 Bankruptcy (monitoring) cost associated with FIs 

𝜇𝐸 0.013 Bankruptcy (monitoring) cost associated with ENTs 

𝜃𝐹𝐼 0.963 Survival rate of FIs 

𝜃 0.984 Survival rate of ENTs 

Steady state condition   

𝑟 1.0101 Risk-free rate 

𝑟𝑙 0.0741 Risk-free long-term bond rate 

𝑟𝐸 1.0301 Return on capital 

F(�̅�𝐹𝐼) 2% Default probability in the INV-FI contract  

F(�̅�𝐸) 2% Default probability in the FI-ENT contract  

𝑛𝐹𝐼 0.1 FIs’ net worth/capital ratio 

𝑛𝐸 0.5 ENTs’ net worth/capital ratio 
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Table 2. Descriptive statistics 

 

Country pair groups Variables  N  Mean Median S.D. p5 p25 p50 p75 p95 

US/Eurozone (Source) vs 

US/Eurozone (Destination) 

SYNCH          1,916  -1.84  -1.44  1.64  -5.27  -2.48  -1.44  -0.64  -0.15  

FIDBST          1,916  16.79  3.14  32.65  0.00  0.27  3.14  15.44  86.24  

FIDBLT          1,916  200.28  117.74  220.68  4.54  35.96  117.74  296.81  671.81  

TI          1,916  74.61  35.37  87.91  1.86  14.98  35.37  99.42  288.04  

SIM          1,916  12.45  10.93  7.68  2.62  6.21  10.93  17.32  26.90  

US/Eurozone (Source) vs 

ROW (Destination) 

SYNCH          4,211  -2.90  -2.35  2.27  -7.57  -4.16  -2.35  -1.09  -0.22  

FIDBST          4,211  4.01  0.01  21.94  0.00  0.00  0.01  0.64  17.09  

FIDBLT          4,211  30.95  3.72  83.56  0.02  0.69  3.72  20.36  149.04  

TI          4,211  29.91  13.47  44.46  0.48  3.79  13.47  34.68  126.11  

SIM          4,211  24.77  20.13  17.35  4.00  11.48  20.13  34.27  60.47  

Note: SYNCH is a proxy for real business cycle co-movement. FIDBST(FIDBLT) is the short-term (long-term) debt market integration measures, calculated as the 

sum of short-term (long-term) debt securities assets and liabilities divided by the sum of the current GDP of home and partner countries. TI is the trade 

integration measure, the sum of exports and imports divided by the sum of the current GDP of home and partner countries. These are quantity-based measures. 

SIM is a measure for the similarity in the production structure or industry specialization. Mean, SD, Min, and Max are the summary statistics of country-year 

observations. SYNCH and SIM are multiplied by 102, and FIDBST, FIDBLT, and TI  by 104 for simple presentation.  
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Table 3. Main results: Short term debt vs long term debt integration 

Model (1) (2) (3) (4) (5) (6) (7) 

Dependent 

variable 
SYNCH SYNCH SYNCH SYNCH SYNCH SYNCH SYNCH 

Estimation 

Methods 
3SLS GMM 3SLS 3SLS GMM GMM GMM 

Sample U.S./Eurozone to world country pair 
world to 

world pair 

US/Euro-

zone to 

ROW 

Excluding 

finance-

focused 

countries 

Crisis 

variables 

Crisis 

dummy 

Crisis 

dummy 
VIX CISS 

Crisis 

dummy 

Crisis 

dummy 

Crisis 

dummy 

C×FIDBST 0.044** 0.114** 0.007 0.015* 0.183*** 0.137** 0.181** 

 
(0.020) (0.056) (0.017) (0.009) (0.044) (0.068) (0.071) 

C×FIDBLT -0.006*** -0.015** -0.003* -0.002*** -0.026*** -0.024** -0.013** 

 
(0.002) (0.006) (0.002) (0.001) (0.005) (0.011) (0.005) 

FIDBST -0.023** -0.034 0.001 -0.011 -0.023 -0.01 -0.072** 

 
(0.010) (0.022) (0.007) (0.007) (0.017) (0.024) (0.033) 

FIDBLT -0.017*** -0.004 -0.009*** -0.020*** 0.008*** -0.009* -0.005** 

 
(0.002) (0.003) (0.002) (0.001) (0.002) (0.005) (0.003) 

TI 0.027*** 0.014*** 0.013*** 0.027*** -0.001 0.010*** 0.015*** 

 
(0.002) (0.002) (0.002) (0.002) (0.001) (0.003) (0.003) 

SIM -0.188*** -0.114*** -0.119*** -0.196*** -0.054*** -0.110*** -0.119*** 

 
(0.007) (0.008) (0.008) (0.006) (0.004) (0.009) (0.008) 

C -0.001 -0.003*** -0.001** -0.0001 -0.006*** -0.001 0.002 

 
(0.001) (0.001) (0.000)  (0.000) (0.001) (0.001) (0.001) 

Observations 6,165 6,165 6,165 6,165 18,224 4,241 5,040 

Note: Estimation results with 3SLS and two-step IV-GMM are reported. (Robust) Standard errors are reported in 

parentheses (for GMM). *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively. Constant 

term is included in all columns but not reported. SYNCH is a proxy for real business cycle co-movement and 

FIDBST(FIDBLT) is the short-term (long-term) debt market integration measures. TI is the trade integration measure. 

SIM is a measure for the similarity in the production structure or industry specialization. In the analysis, FIDBST and 

FIDBLT are adjusted by subtracting mean values for the interaction terms. C indicates the global financial crisis and 

the European sovereign debt crisis dummy. For continuous crisis measures, the standardized VIX and CISS are also 

employed. U.S./Eurozone to the world country pair sample indicates that source countries are either the United 

States or Eurozone member states, while host countries are 57 other countries including the source countries in our 

sample. In column (6), ROW indicates other countries except for U.S./Eurozone countries. In column (7), we 

exclude finance-focused (Ireland, Switzerland, and Panama) and other (Greece) from our baseline sample 

U.S./Eurozone to world country pairs. 
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Table 4. Robustness tests I: Including investment, policy channels, and equity market 

integration 

 
(1) (2) (3) (4) (5) (6) (7) 

Dependent 

variable 
SYNCH SYNCHINV SYNCH SYNCH SYNCH SYNCH SYNCH 

Methods 3SLS GMM 3SLS GMM 3SLS GMM 

Systems of SEM Including investment channel 
Including monetary and 

fiscal policy channels 

Including equity market 

integration 

C×FIDBST 

 

0.166*** 0.079* 0.046*** 0.072* 0.056*** 0.058** 

 
 

(0.063) (0.043) (0.018) (0.039) (0.020) (0.025) 

C×FIDBLT 

 

-0.013* -0.011** -0.006*** -0.009** -0.006*** -0.005* 

 
 

(0.007) (0.005) (0.002) (0.004) (0.002) (0.003) 

FIDBST 

 

-0.027 -0.030* -0.005 -0.022 -0.044*** -0.036*** 

 
 

(0.031) (0.017) (0.009) (0.016) (0.012) (0.013) 

FIDBLT 

 

-0.023*** -0.003 -0.010*** -0.004* -0.014*** -0.005*** 

 
 

(0.005) (0.002) (0.001) (0.002) (0.001) (0.002) 

FIEQ 

     

0.010*** 0.009*** 

      

(0.003) (0.003) 

SYNCHINV 0.296*** 

 

0.146*** 

    

 

(0.010) 
 

(0.005) 

    
SYNCHMONETARY 

   

0.095*** 0.069*** 

  

    

(0.010) (0.013) 

  
SYNCHFISCAL 

   

0.229*** 0.194*** 

  

    

(0.034) (0.046) 

  
TI 0.002*** 0.041*** 0.009*** 0.015*** 0.011*** 0.020*** 0.009*** 

 

(0.001) (0.005) (0.002) (0.002) (0.002) (0.002) (0.002) 

SIM 

 

-0.291*** -0.089*** -0.111*** -0.076*** -0.173*** -0.107*** 

 
 

(0.022) (0.007) (0.008) (0.009) (0.007) (0.008) 

C 

 

-0.015*** -0.0001 -0.003*** -0.004*** 0.001 -0.002** 

 
 

(0.002) (0.001) (0.001) (0.001) (0.001) (0.001) 

Observations 6,147 6,147 6,147 5,949 5,949 5,704 5,704 

Note: See Table 2. Estimation results with 3SLS and two-step IV-GMM are reported. (Robust) standard errors are in 

parentheses (for GMM). *,**, and *** indicate significance at the 10%, 5%, and 1% levels, respectively. Constant 

term is included in all columns but not reported. In the analysis, FIDBST and FIDBLT are adjusted by subtracting 

mean values for the interaction terms. C indicates the global financial crisis and the European sovereign debt crisis 

dummy. In columns (1)-(3), we include SNCHINV(investment correlation) in the system of equations. In columns (4) 

and (5), SYNCHMONETARY (monetary policy correlation) and SYNCHFISCAL(fiscal policy correlation) are included. 

Columns (6) and (7) contain equity market integration index (FIEQ).  
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Table 5. Robustness II: Main results with alternative measures 

Model (1) (2) (3) (4) (5) 

Dependent 

variable 
SYNCH1 SYNCH SYNCH SYNCH SYNCH 

Estimation 

Methods 
GMM GMM GMM GMM GMM 

Robustness 

tests 

Alternative 

SYNCH 

(SYNCH1) 

Alternative 

FIDB1ST, 

FIDB1LT 

Alternative SIM 

(SIM_UN) 

Winsorizing 

FIDBST, 

FIDBLT at 

top/bottom 1% 

level 

Excluding  

zero  

observations 

 of FIDBST, 

FIDBLT 

C×FIDBST 0.158*** 0.024** 0.144*** 0.116** 0.153*** 

 
(0.054) (0.009) (0.043) (0.053) (0.059) 

C×FIDBLT -0.021*** -0.002** -0.014*** -0.014** -0.015*** 

 
(0.006) (0.001) (0.005) (0.005) (0.005) 

FIDBST -0.053** -0.004 -0.033** -0.034 -0.039* 

 
(0.021) (0.003) (0.017) (0.021) (0.021) 

FIDBLT 0.002 0.001* 0.0001 -0.005* 0.0001 

 
(0.003) (0.001) (0.002) (0.002) (0.002) 

TI 0.008*** 0.0001 0.008*** 0.014*** 0.008*** 

 
(0.003) (0.002) (0.002) (0.002) (0.002) 

SIM -0.060*** -0.045*** -0.083*** -0.115*** -0.088*** 

 
(0.008) (0.007) (0.011) (0.008) (0.010) 

C -0.005*** -0.006*** -0.005*** -0.003*** -0.003*** 

 
(0.001) (0.001) (0.001) (0.001) (0.001) 

Observations 6,165 3,939 4,552 6,165 4,192 

Note: See Table 2. Two-step IV-GMM results are reported. Robust standard errors are in parentheses. *, **, and *** 

indicate significance at the 10%, 5%, and 1% levels, respectively.  
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Table 6. Comparison with Kalemli-Ozcan et al. (2013) sample 

Total debt market integration Short-term/long-term debt market integration 

  (1) (2)   (3) (4) 

Dependent 

variable 
SYNCH SYNCH 

Dependent 

variable 
SYNCH SYNCH 

Estimation 

Methods 
3SLS GMM 

Estimation 

Methods 
3SLS GMM 

C×FIDB -0.0003 0.001* C×FIDBST 0.057*** 0.086*** 

 
(0.001) (0.001) 

 
(0.010) (0.023) 

FIDB -0.007*** -0.003*** C×FIDBLT -0.006*** -0.011*** 

 
(0.001) (0.001) 

 
(0.001) (0.003) 

   
FIDBST -0.006 -0.014* 

    
(0.004) (0.008) 

   
FIDBLT -0.005*** -0.001 

    
(0.001) (0.001) 

TI 0.015*** 0.008*** TI 0.013*** 0.010*** 

 
(0.001) (0.001) 

 
(0.001) (0.001) 

SIM -0.179*** -0.051*** SIM -0.149*** -0.095*** 

 
(0.020) (0.019) 

 
(0.025) (0.022) 

C -0.005*** -0.006*** C -0.005*** -0.005*** 

 
(0.001) (0.001) 

 
(0.001) (0.001) 

Observations 2,890 2,890 Observations 2,922 2,922 

Note: See Table 2. 3SLS and two-step IV-GMM results are reported. (Robust) standard errors are reported in 

parentheses. (for GMM). *,**, and *** indicate significance at the 10%, 5%, and 1% levels, respectively. Both 

source and host countries in country pair sample follow the countries used in Kalemli-Ozcan et al. (2013) except for 

Japan. 
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 Figure 1. Integrated Debt Market Structure  

  
Note: There are four agents: households, investors, financial intermediaries (FIs) and enterprises (ENTs). 

Superscripts FI and E represent FIs and ENTs, respectively. Subscripts h and f represent the home and foreign 

countries, respectively. The asterisk (*) denotes the foreign country. 𝜏𝑙 and 𝜏𝑠 are parameters that measure long-term 

and short-term debt market integration, respectively (Debt markets are autarky when 𝜏𝑙 and 𝜏𝑠 are equal to zero). 

𝜇𝐹𝐼  is monitoring cost incurred for investors in an INV-FI contract. 𝜇𝐸is monitoring cost for FIs in an FI-ENT 

contract. ω𝐹𝐼and ω𝐸 are the idiosyncratic financial shocks to FIs and ENTS, respectively. k indicates capitals raised 

from FIs to ENTs.  
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Figure 2. Impulse-Responses to an Aggregate Financial Shock  

Panel A. the effect of short-term debt market integration Panel B. the effect of long-term debt market integration 

  
Note: The aggregate shock is a decrease in the domestic FIs’ net worth by 10% of the steady-state FIs’ net worth. The asterisk (*) represents the foreign country. 

GDP, I, C, ToT, and e indicate output, investment, consumption, the terms of trade, and real exchange rate, respectively. NF/QK is the ratio of FIs’ net worth to 

total assets. Premium denotes the external finance premium. The impulse responses are drawn in logarithmic deviations from the steady state, except for net 

worth ratios and premiums. Thus, the x-axis indicates time horizon and the y-axis reads percent changes by multiplying by 100%. Benchmark allows for the 

integration of both short-term and long-term debt markets. In Panel A, autarky means that short-term debt market is autarky. In Panel B, autarky does the case 

that only long-term debt market is autarky. 


