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Abstract 

 
This paper studies the recent (2007-2009) Global Financial Crisis and its transmission through bank 

lending to emerging Asian economies. It highlights two channels of shock transmission identified in the 

literature: bank ownership and liquidity.  We find that the bank ownership does not play a substantial role 

in the transmitting process. It is the liquidity channel measured by lending in foreign currency that is 

mainly responsible for the GFC transmission to the loan market in Asia, albeit the effect on the credit 

market is likely to be small. Additionally, our results suggest that the contraction of foreign currency 

liquidity is partially substituted by domestic currency lending. However, the substitution occurs only 

within banks and not between banks owing to high switching costs. We employ a unique dataset on new 

loan issuance to Asian borrowers and apply a recently developed method (Khwaja and Mian 2008) to 

address the identification problem in examining bank lending and shock transmission. Our results are 

robust according to a number of sensitivity analyses. 
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1. Introduction 
 

The recent global financial crisis reignited the long-standing debate over the role of financial institutions, 

and especially bank lending, in international financial shock transmission. Theoretical studies reveal at 

least three channels of shock transmission through bank loans, as identified in three strands of literature. 

First, the foreign bank literature highlights the role of bank ownership–a case when foreign banks 

withdraw credit to host countries as a result of crises occurring in their home markets (Masson 1998). For 

instance, Peek and Rosengren (1997, 2000) confirm a contraction in Japanese bank lending to the United 

States caused by the stock market turbulence in Japan in the early 1990s. Second, the international 

financial contagion literature underlines a pivotal role played by balance sheets of international banks, 

because adverse shocks to asset prices can consequently lead to banks’ balance sheet adjustment at a 

global level, with binding capital ratio requirement (Krugman 2008; Kollmann and Malherbe 2011). 

Behind a number of episodes of international contagion, Kaminsky, Reinhart and Vegh (2003) find such 

leveraged common creditors. Third, the monetary transmission literature highlights bank lending can 

serve as a catalyst for liquidity shocks to cause credit disruptions, because banks cannot easily organize 

alternatives to cushion against liquidity tension (Bernanke and Blinder 1992). At international level, 

Schnabl (2012) provide evidence that a negative liquidity shock triggered by the 1998 Russian default 

was transmitted through bank lending cross regions to Peruvian banks and firms. 

 

The aim of this paper is to focus on the shock of the Global Financial Crisis (GFC) and to empirically test 

its transmission to the credit markets in emerging Asian economies through two channels–bank 

ownership and liquidity (foreign currency loans). These are two most relevant channels for transmission 

of the GFC shock. A number of studies undertaken in the aftermath of the global financial crisis point to 

global banks as important conduit for shock transmission (Goldberg 2009; Herrmann and Mihaljek 2010; 

Caterolli and Goldberg 2010; IMF 2010), so bank ownership catches the world’s attention. Meanwhile, a 

defining feature of this crisis is ‘great liquidity freeze’ (Domanski and Turner 2011)–meltdown of 

international interbank markets resulting in a severe liquidity stress at a global scale. Hence, bank 

ownership and liquidity form the main focus of our analysis in the paper.   

 

Two major challenges exist in empirical literature on bank lending and shock transmission–the challenge 

in disentangling different channels of shock transmission, and the challenge in separating demand and 

supply effects from a particular shock to bank lending, the classical ‘identification problem’.  The first 

challenge stems from a lack of data that effectively separates effects of different channels. As a result of 

relative ease of data availability, bank ownership is often empirically identified as the channel of shock 
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transmission (Peek and Rosengren 1997; de Haas and van Lelyveld 2011; Catorelli and Goldberg 2010, 

2012).  Furthermore, attempts to separate bank equity and liquidity channels in the empirical analysis by 

employing bank balance sheet data invite concerns about robustness in coefficients derived from 

conventional panel data models of highly interrelated balance sheet variables (Allen et al. 2010; Popov 

and Udell 2010).   

 

This study addresses the first challenge to distinguish the liquidity channel from the ownership channel by 

employing a unique data set that recognizes loan denominations covering the period of global financial 

crisis. Given the fact that the crisis originated in US creating a sudden and unexpected liquidity crisis in 

major currencies (mainly US dollars and Euros), we use foreign currency loans denominated in US 

dollars and Euros versus domestic currency loans to identify the liquidity channel. Different from Allen et 

al. (2010) and Popov and Udell (2010), the probability of liquidity capturing other balance sheet features 

is greatly reduced because the loan currency denomination is a loan characteristic whereas the balance 

sheets are associated with individual banks. Additionally, the liquidity channel is separable from mere 

bank ownership in emerging Asia because domestic banks in many Asian economies have access to 

international funding markets and foreign banks have access to domestic markets, so ownership no longer 

distinguishes sources of liquidity (Turner 2007; Gopalan and Rajan 2010).   

 

The other challenge in the empirical analysis of bank lending is the classical ‘identification problem’–the 

separation of demand and supply effects on bank loans. A global scale financial crisis such as the GFC 

makes the identification particularly challenging because both demand and supply effects are expected to 

occur and both are likely to work in the same direction. In Asia, the collapse of trade in the fourth quarter 

of 2008 right after the fall of Lehman Brothers is directly linked to a sharp economic downturn in export-

oriented Asian markets (Goldstein and Xie 2009). Consequently, a slower credit growth may be 

attributable to both demand and supply effects.  

 

To provide compelling evidence on the supply effects, we employ Khwaja and Mian’s (2008) newly 

developed methodology to address the identification problem. We focus on firms’ borrowing from 

multiple banks in pre-crisis and crisis periods and compare how the same firm’s loan growth changes 

from one bank relative to another in the two periods due to different levels of supply shocks that the 

banks are under. Because the within-firm comparison absorbs firm-specific changes in credit demand, the 

estimated differences in loan growth can be reasonably attributed to supply shocks.  
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The dataset is compiled from Thomas Reuters LPC’s DealScan, which provides three advantages to this 

study. First, detailed information on currency denomination of individual deals allows for a strict 

distinction between liquidity and ownership. Second, use of flow data on new loan issuance, which hasn’t 

been utilized in this context before, helps capture instantaneous and precise shock effects. Third, a focus 

on syndicated loan market captures major international banking activities (Gadanecz 2004), which adds 

two additional merits: high accuracy of the loan data in an international and transparent market; high 

sensitivity to supply-side constraints due to the intense competition in the market (Chui et al. 2010). 

These features are well-suited for a study like ours. 

 

Our results confirm the existence of a liquidity channel proxied by foreign currency loans. We find that 

for firms borrowing both in foreign and domestic currencies, its foreign currency loans declined faster 

than domestic currency loans over the crisis period. Yet, for firms that borrow both from foreign and 

domestic banks, this pattern is not discernable. Ownership seems not to matter–banks tend to behave 

similarly to compete in an open and competitive market.  

 

Motivated by the observed opposite trends of domestic and foreign currency loans during the GFC at the 

aggregate level, we examine the existence of substitution between foreign and domestic currency loans at 

the bank level. A high level substitution either within the same bank or cross banks would counter 

negative effects from adverse liquidity shocks.  We find that the bank lending channel effects are reduced 

marginally by within-bank substitution, i.e. a bank substitutes a reduction in foreign currency loans to a 

borrower by increasing domestic currency loans extended to the same borrower. On average, a bank’s 

growth rate in domestic currency loan increases by 0.11 percent in response to a 1 percent decline in its 

foreign currency loans. However, cross-bank substitution–substitution of foreign currency loans with 

domestic currency loans by other banks–seem not to have occurred, probably because of high costs 

associated with switching banks and currencies in the middle of crisis.    

 

The structure of the remainder of the paper is as follows: Section 2 establishes a suitable analytical 

framework, followed by an overview of the banking sector in Asia and its lending markets (Section 3). 

Section 4 lays out the empirical model with a description of the dataset, and then Section 5 discusses the 

results with a range of robustness checks of the results. Section 6 concludes with a discussion of policy 

implications. 
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2. Analytical framework  
 

Three strands of literature are relevant in the search for an appropriate analytical framework for studying 

financial shock transmission through bank lending in the Asian region. The foreign bank entry literature 

traditionally highlights the ownership channel in the context of ‘common-lender effects’ (Masson 1998). 

Considering a host country where foreign banks extend credits, if those foreign banks are forced to reduce 

their balance sheets as a result of a financial crisis occurring in their home country, a sudden withdrawal 

of credits to the host country is likely to transmit tension to its credit markets2. Empirically, this 

hypothesis is supported by the fact that foreign banks from crisis-stricken countries show faster credit 

reduction than domestic banks during the period of the external crises (Peek and Rosengren 1997; 

Catorelli and Goldberg 2010, 2012).  

 

This foreign-domestic dichotomy embedded in the ownership channel hypothesis is, however, difficult to 

apply in this current crisis, because the dichotomy is underpinned by a two-sided assumption on funding 

sources for bank lending: on the one hand, foreign banks mainly mobilize funding from the home country 

to finance cross-border lending; on the other hand, domestic banks rely exclusively on domestic saving 

for funding loans. As a result, the parallel, non-crossing funding channels for domestic and foreign banks 

lead to different lending behaviors in time of stress. While this assumption may have been valid to 

describe the situation in the early 1990s when many financial sectors in transition economies were closed 

and international funding markets were prohibitive in terms of ease of access and cost of funding, 

significant changes have occurred in the emerging Asian economies where access to international funds 

by domestic banks are facilitated by fast domestic liberalization process and access to local funds by 

international banks have been promoted by governments in the region since the 1997-8 Asian Financial 

Crisis (Turner 2007; Gopalan and Rajan 2010). Hence banks of different nationalities as well as 

international banks increasingly share common funding sources and pools of funds, rendering the 

ownership channel hypothesis increasingly untenable.  

 

Another relevant literature stream is the international financial contagion literature, which considers 

balance sheet linkages across banks as another mechanism for international financial shocks transmission. 

Under the assumption of binding capital requirements, international cross-holding of assets could cause 

financial institutions to transfer shocks to host countries as a result of balance sheet adjustment (Krugman 

2008; Goldberg and Cateroli 2010, 2012; Kollmann and Malherbe 2011; Adrian and Shin 2008). At the 

onset of the GFC, the subprime crisis in the United States triggered falling asset prices of highly 
                                                 
2 In worse cases, the shortfalls may affect local businesses that choose to rely exclusively on foreign bank credits. 
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leveraged financial institutions that led to substantial write-downs of problem assets. Nevertheless, the 

total write-downs estimated at around USD 500 billion is arguably small (Adrian and Shin 2008); 

moreover, roughly USD 350 billion of equity capital, more than 70 per cent of the total write-downs, was 

raised to cover the losses3. Considering the presumably limited effect from this mechanism and the lack 

of data to systematically measure and compare bank-level capital across countries, we do not test this 

channel in this empirical analysis.    

 

The literature on channels of monetary shock transmission highlights the role of liquidity. In responding 

to contractionary monetary shocks or equivalent negative liquidity shocks, banks cannot easily replace 

deposits by issuing new equities so end up reducing lending (Bernanke and Blinder 1992; Kashyap and 

Stein 2000). A striking feature of the recent global financial crisis is the seizing up of interbank markets 

in the US and Euro zone, which many US, European, as well as Asian banks rely on for liquidity.4 The 

US and European interbank meltdowns posed severe liquidity shocks simultaneously felt by all market 

participants (Adrian and Shin 2008). Accordingly, the liquidity shocks spread through bank loans 

denominated in US dollars and euros. Given that these loans are originally from dollar and euro deposits 

mostly collected by the US and European financial systems, if the deposit base is undermined by crises 

centred in those economies, shocks in dollars and euros could spread across borders by banks reducing 

lending in those currencies to different markets5. This is the main hypothesis that we will test in this study.  

 
Because we examine foreign currency loans and financial shock transmission, it is necessary to define the 

scope of our analysis and distinguish this study from others on currency crises. Overall, two types of risk 

stem from foreign currency lending–foreign currency exchange risk, and pro-cyclical risk. The first type 

of risk is linked to two currency issues–‘currency mismatch’ and ‘original sin’, often considered as roots 

of currency crises. In particular, currency mismatch refers to a situation where liabilities denominated in 

foreign currency are sizable whereas assets in that currency are small. Then unfavourable changes in 

exchange rates would lead to a contractionary spiral through negative balance sheet effects (Goldstein and 

Turner 2004)6. The term ‘original sin’, on the other hand, refers to a country’s need to borrow in foreign 

currencies in the first place because of an inability to borrow abroad in its own currency (Eichengreen et 

                                                 
3 Bloomberg, http://www.bloomberg.com/apps/news?pid=newsarchive&sid=a8sW0n1Cs1tY&refer=home, 
(accessed 28/02/14) 
4 The LIBOR-OIS spread of the US interbank market spiked at an all-time high of 364 basis points in the midst of 
the crisis compared to a pre-crisis average of 10 basis points. The Euro interbank market experienced a similar 
meltdown around the same time. 
5 In addition to financial market imperfections, tremendous uncertainly in financial markets in the crisis makes it 
even harder to issue new securities.  
6 For an analysis of currency mismatch for Asian economies in the recent GFC, refer to Goldstein and Xie (2009).   

http://www.bloomberg.com/apps/news?pid=newsarchive&sid=a8sW0n1Cs1tY&refer=home
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al. 2003). In this study, however, our focus is on the second type of risk associated with foreign currency 

lending–the pro-cyclical risk, or the tendency of bank lending to fluctuate along in sync with economic 

cycles. Therefore, we design our analysis as an empirical test of channels of financial shock transmission 

through bank lending, with foreign currency loans employed as a measure of liquidity. 

 

3. Banking and bank lending in Asia: A brief overview  

 
The financial system in Asia as a whole remains a bank-centric system. The total bank assets in emerging 

markets in Asia7 were over 1.6 times the GDP in 2012, compared to about 93 per cent of GDP for the US 

banking system. Stock market capitalization was 47.6 per cent of GDP for Asia, compared to 104.3 per 

cent in the US, and debt securities at 44.4 per cent–much lower than 217.3 percent in the US. Bank 

lending is the primary source of funding for Asian business. On average, bank credit to the private sector 

increased, from 8.9 (1995-2001) to 11.3 percent (2001-2007) of nominal GDP (Mohanty and Turner 

2010).   

 

In spite of banks occupying a central position in the financial system, bank performance remained poor in 

emerging markets in Asia and even deteriorated in the Asian Crisis in 1997-98 only to improve 

remarkably afterwards. Table 1 shows a stronger performance across the board. Profitability recovered 

substantially in crisis-stricken economies such as Indonesia and Thailand, where return on asset (ROA) 

turned positive from depressed levels. A lower level of industry averages of net interest margin (NIM) 

suggests a higher level of competition, and lower cost-to-income ratios (COST) show a clear sign of 

enhanced banking efficiency in the region.    

 

Table 1 Performance of banks in emerging Asian economies prior to the GFC 

 
ROA COST NIM 

  1999-2002 2003-2006 1999-2002 2003-2006 1999-2002 2003-2006 

China 0.37 0.59 58.51 45.51 2.37 2.00 

Indonesia -3.26 1.94 54.57 52.51 5.93 4.97 

Malaysia 1.11 1.27 40.68 38.15 3.33 3.40 

Philippines 0.51 1.32 76.06 61.52 5.08 2.93 

Thailand -1.04 1.05 81.33 52.00 2.96 1.73 
Source: Financial Development and Structure Database, World Bank. 

                                                 
7 The statistics are from IMF Global Financial Stability Report, October 2013. Based on the IMF’s classification, 
emerging markets in Asia include China, India, Indonesia, Malaysia, Philippines, and Thailand. This differs from 
our classification of emerging Asia in the main analysis. Refer to section 5 for our classification.  
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The positive change in bank performance coincides with a long period of structural change in the Asian 

banking industry, characterized by a gradual process of deregulation and liberalization. A major change 

has been allowing a greater role of foreign banks in the Asian financial system. On one hand, foreign 

banks have achieved an increasing presence in Asia with relaxed entry restrictions (Gopalan and Rajan 

2010); on the other hand, Asian businesses have had a greater access to international loan market. For 

instance, the average growth rate of cross-border bank claims (loans) to Asia was high, 34.5 percent to 

Korea and 16.69 percent to Malaysia during 2003-2007 (Table 2). In addition, among the creditors of 

cross-border bank claims, US and UK banks rank top. They accounted for 43.3 percent of cross-border 

bank lending in Korea and 42.6 percent in Malaysia. In total, the emerging Asia accounts for around 10 

percent of US banks’ international claims and 5 percent that of the European banks.    

 

Table 2 International bank claims in major East and Southeast Asian economies, period 2003-2007 

 Average growth rate of 
international bank 

claims (%) 

Average share of foreign 
bank lending by US and 

UK banks (%) 
Indonesia 21.62 15.16 
Korea 43.32 34.50 
Malaysia 42.64 16.69 
Philippines 30.53 8.44 
Singapore 37.09 15.34 
Thailand 27.96 9.32 
Source: Bank for International Settlement (BIS) consolidated banking statistics. 

 

The weight of international bank credit in total bank credit differs among Asia countries. The most 

liberalized financial markets such as Singapore and Hong Kong show the highest reliance on international 

bank credits (Figure 1). Among the other Asian economies, while the weights are relatively high in recent 

liberalizers such as Indonesia and Philippines, a sharp decline is observed in both countries during the 

recent global financial turbulence. The share of international bank credit in the rest of the emerging Asia 

group remains stable at around 10 per cent, with China holding the smallest share to below 5 per cent. A 

direct implication is that effect on domestic credit market of a contraction of foreign credit will be small 

in most of the Asian economies, except Singapore and Hong Kong.  
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Figure 1 Share of international bank credit in total bank credit in Asian economies 

 
Source: World Bank Indicator Database 

 

A large portion of the surge in international bank credit since the Asian crisis takes the form of lending in 

local currency. Before the crisis, cross-border lending was mostly denominated in foreign currency so 

Asian borrowers suffered badly when exchange rates collapsed in the crisis. The situation has changed 

dramatically since 1999 when local currency claims rose rapidly and climbed steadily thereafter (Figure 

2). It represents the start of foreign banks tapping the local funding market. The recent global financial 

crisis witnessed a sharp fall in total international claims but its effect on local currency claims was almost 

invisible. Hence, foreign bank lending in different currencies are associated with distinguishable lending 

volumes. The trend observed in Asia highlights a clear separation of bank ownership and source of 

liquidity, which allows an examination of bank ownership and liquidity channels separately in financial 

shock transmission.  

 

Figure 2 Rising local currency claims  

 
Source: Bank for International Settlement (BIS) consolidated banking statistics. 
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4. Empirical framework and data 

 

Empirical framework 

Our basic goal is to test the bank ownership and liquidity channels of transmission of the GFC to the 

Asian loan market through bank lending. We employ Khwaja and Mian's (2008) newly developed 

approach to address the identification problem. The empirical specification is established by solving a 

two-period bank lending channel model with market-clearing equilibrium as follows: 

 

(1)     ∆𝐿𝑖𝑗 = 𝑎 + 𝑏𝛿𝑖 + 𝑐𝜂𝑗, 

 

The equilibrium (Equation 1) shows that growth in bank i’s loans to firm j over two periods, pre-crisis 

and crisis, is affected by two types of shocks: bank-specific supply shock 𝛿𝑖 and firm-specific demand 

shock, 𝜂𝑗8
P. Disaggregation of effects from these two types of shocks constitutes the classic identification 

challenge. Some bank lending studies employ unique cases where demand effects are naturally ruled out 

(Peek and Rosengren 1997 and 2000). However, this is not applicable in our case since the 2007-09 

financial crisis is of global scale and there is sufficient evidence to suggest that the crisis affected both 

demand and supply conditions in Asia.  

 

We adopt the Khwaja and Mian’s fixed-effects (FE) approach, which imposes less stringent data 

requirement. Essentially, we take advantage of two samples to test two hypotheses. The first sample 

consists of firms that borrow from both domestic and foreign banks in two periods, and the second sample 

consists of firms that borrow in both domestic and foreign currencies. So the comparison is between 

banks and between currencies for the same firm. We then introduce the firm fixed effects 𝜂𝑗 in a first-

differenced loan equation to absorb all firm-specific loan demand shocks so that change in total loans to 

firm 𝑗 can be attributable purely to bank ownership and/or liquidity contingent supply shocks9.  

 

(2)   ln (∑𝐿𝑖𝑗1) − ln (∑𝐿𝑖𝑗0) = 𝛼 + 𝛽�FB; ln (𝐹𝐶𝐿𝑖𝑗0)� + 𝛽𝑏𝑎𝑛𝑘𝑖0 + 𝜂𝑗 + 𝑢𝑖𝑗 , 

 

                                                 
8 This is a simplified version of Equation (3) in Khwaja and Mian (2008). The original form is 
∆𝐿𝑗𝑖 = 1

(𝛼𝐿+𝛼𝐵)
�𝛼𝐵𝛿̅ + �̅�� + 𝛼𝐵

(𝛼𝐿+𝛼𝐵)
𝛿𝑖 + 1

(𝛼𝐿+𝛼𝐵)
𝜂𝑗 , where 𝛼𝐵 ,𝛼𝐿 , 𝛿̅ and �̅� are all constants, representing marginal 

cost of alternative financing, marginal return on loans, economic-wide credit-supply shock, and economic-wide 
credit-demand shock. 
9Note that the two dimensions of the specification (Equation 2) are bank i and firm j, so, unlike the traditional time-
constant fixed-effects of firms in a panel data model, the fixed-effects are bank-constant in this specification. 
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Equation 2 is the resulting empirical model. The ownership channel is tested by the foreign bank 

ownership dummy, FB, with a priori hypothesis that foreign banks reduced lending faster than domestic 

banks, which we consider as evidence of the ownership channel of shock transmission. The liquidity 

channel is measured as share of foreign currency loans borrowed by firm j from bank i at time 0, 

ln�𝐹𝐶𝐿𝑖𝑗0�.  The identification is based on how exposed the firm was to foreign currency lending prior to 

the crisis, i.e., a firm with higher exposure to foreign currency lending is more likely to experience a 

faster reduction in total loan growth over the period of the crisis. The implied hypothesis is that foreign 

currency lending fell faster than domestic currency lending, which we consider as evidence of the 

existence of a liquidity shock channel. A significant and negative 𝛽 from Equation (2) on foreign banks 

and foreign currency loans establishes a case for the ownership or liquidity channel respectively.  

 

The fixed-effect estimators from Equation (2) address the identification problem and outperform the 

biased OLS estimators. The relationship between the two is shown by Equation (3). If supply and demand 

shocks were positive correlated, the fixed-effect estimator  𝛽𝐹𝐸 would be systematically smaller than the 

OLS estimator  𝛽𝑂𝐿𝑆. In the case where 𝛽 is negative,  𝛽𝐹𝐸 indicates a larger negative effect than 𝛽𝑂𝐿𝑆. 

 

(3)     𝛽𝐹𝐸 = 𝛽𝑂𝐿𝑆 − [𝑐𝑜𝑣�𝑙𝑛𝐹𝐶𝐿𝑖𝑗0,𝜂𝑗�
𝑣𝑎𝑟�𝑙𝑛𝐹𝐶𝐿𝑖𝑗0�

]. 

 

Given the fact that heterogeneity among banks might affect individual responses to shocks, we include 

various bank characteristics, including bank share, or the share of a loan borrowed by firm j from bank i 

in total loans borrowed by firm j prior to the crisis. This is because large lenders with high bank shares are 

highly leveraged and therefore more sensitive to shifts in measured risks (Adrian and Shin 2008)10. Other 

variables include bank size, liquidity, equity, and loan quality prior to the crisis to account for the 

heterogeneity across banks. A larger bank, a bank with more liquid assets, more shareholder equity and 

provisions, would better internalize the shock and reduce its transmission to the borrowers (Kyshyap and 

Stern 1997; Kishan and Opiela 2000). Definitions of all bank variables are found in Table 3.  

 

One of the basic assumptions of the liquidity channel is that banks do not adjust to cushion borrowing 

firms against bank-specific liquidity shocks. But if banks are able to acquire substitutes, shock effects on 

borrowing firms can be offset, partially or even fully. In spite of the crisis, domestic currency deposits in 

Asian countries grew fast so domestic currency loans might be ‘perfect substitutes’ to foreign currency 

                                                 
10It is important to distinguish large lenders from large banks. The former is a group of key financial intermediaries 
active in the international lending market which may not be large banks in terms of bank assets.     
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loans. Moreover, substitution could occur across banks as well as within banks, a distinction that the 

aggregate data are unable to provide.  

 

The fixed effects approach allows us to test within-bank and cross-bank substitutions between foreign and 

domestic currency lending. In the following specification, 𝐹𝐶𝐿𝑖𝑗0 measures the size of foreign currency 

loans prior to the crisis for firm-bank pairs. A larger 𝐹𝐶𝐿𝑖𝑗0 is associated with a larger change (decline) in 

foreign currency loans (FCL) over the two periods, so a significant and positive 𝛽 would indicate the 

existence of within-bank substitution of foreign and domestic currency loans. In that case, banks can 

overcome the negative shocks on foreign currency liquidity to the extent that their domestic currency 

lending can be increased to substitute for the decline in foreign currency loans. Approximately, 𝛽 

provides a measure of the percentage of foreign currency loans offset.  

 

(4)  ln (∑𝐷𝐶𝐿𝑖𝑗1) − ln (∑𝐷𝐶𝐿𝑖𝑗0) = 𝛼 + 𝛽[ln (∑𝐹𝐶𝐿𝑖𝑗1) − ln (∑𝐹𝐶𝐿𝑖𝑗0)] + 𝛾𝑏𝑎𝑛𝑘𝑖0 + 𝜂𝑗 + 𝑢𝑖𝑗 

 

Cross-bank substitutions may occur where the borrowing firm 𝑗 switch to other supplier banks when the 

supply of foreign currency loans drop from bank 𝑖. Equation 4 can be applied to examine cross-bank 

substitutions with the dependent variable changed accordingly as follows.  

 

 (6)  �ln (∑𝐷𝐶𝐿𝑗1) − ln (∑𝐷𝐶𝐿𝑖𝑗1)� − �ln (∑𝐷𝐶𝐿𝑗0)− ln (∑𝐷𝐶𝐿𝑖𝑗0)� 

 

Nevertheless, substitutions involve additional costs. First, a general cost would prevail when domestic 

currency loans (DCLs) are not ‘perfect substitutes’ for FCLs due to firms’ special demands for foreign 

currencies, for example, for them to engage in international trade or merger and acquisition activities. 

Second, switching costs would apply in the case of switching banks (cross-bank substitution). Moreover, 

switching costs swell in time of crisis while adverse selection and moral hazard problems become severe 

(Sharpe 1990). Hence within-bank substitution is likely to be more favourable to borrowers than cross-

bank substitution, but foreign banks’ ability to collect local deposits is limited compared to their domestic 

counterparts as a result of national regulations that impose an internal constraint on within-bank 

substitution. Therefore, we expect that substitutions both within- and cross-banks would be limited. 

 

Data 

The primary source for loan data employed in this study is the Reuters/Loan Pricing Corporation (LPC)’s 

DealScan database. This global database is known for its extensive coverage of syndicated loans dating 
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back to 198711.  Syndicated loans account for one third of international financing in the world, capturing 

the majority of international banking activities (Gadanecz 2004). In Asia, estimated outstanding stocks of 

syndicated loans amount to almost the total outstanding bank claims from BIS reporting countries 

(Gadanecz and Kleist 2002). Because the latter is widely considered as the benchmark for statistics of 

international banking activities, the syndicated market is apparently a good representation of foreign 

banking activities in Asia.  

 

The DealScan database contains detailed information on individual new loan issuance, recognizing the 

borrowing firm, banks organizing the syndicate and the participating banks’ share in the total value of the 

syndicated loan. While two other sources of bank loan data exist–BIS international banking statistics and 

Bankscope database–the former contains data on international bank claims but reports data at a country 

rather than individual bank level while the latter records bank-level loan data from bank balance sheet 

reports but fails to provide information on individual loans such as borrower information required for this 

analysis. In addition, both databases record loan data as stock measure, whereas DealScan’s loan data are 

measures of flow. A useful advantage of using the flow measure of loans in this study lies being able to 

instantaneously capture changes in bank lending behavior in response to shocks.  Stock measures involve 

time lags. Figure 3 shows a decline of newly issued loans starting from 2007 right after the bankruptcy of 

Lehman Brothers. Yet, the outstanding loans in stock measure indicate a gradual fall only starting in 2008, 

a one-year lag. 

 

Another advantage of using DealScan as the data source is the identification of loan currency 

denomination. Foreign banks are the main providers of foreign currency loans by loan volume, although 

domestic banks also lead and participate in syndicates that issue those loans. The result of a random 

sample analysis suggests that about 80 percent of lenders in facilities denominated in foreign currency 

loans are banks of other nationalities than those of the borrowers12.    

 

                                                 
11According to LPC, although the data collection process mainly relies on information provided by contacts within 
the private debt market, the data on syndicated loans is accurate due to LPC’s association with the Loan 
Syndications and Trading Association (LSTA). Moreover, lenders have incentives to report these data because 
league tables are powerful marketing tools in the syndicated loan market. For more information, see Carey, Post and 
Sharpe (1998). DealScan collects syndicated loan data based on information collected at the time of the 
announcements of loan facilities and therefore loan commitments need not be drawn down fully or immediately. 
Still, the announcement of the loan contracts reflects bank managers’ lending decisions with consideration of supply 
and demand factors at that time, which are crucial to our study of shock effects on lending. 
12Because the DealScan data do not have information on home countries of lenders, it is difficult to grasp an idea of 
percentages of foreign banks lending foreign currencies and domestic currencies in the whole market. Therefore, we 
use Stata software to random select two samples of 100 facilities and record home countries for each lender in those 
facilities. 
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Figure 3 Foreign loans to Asian countries: stock versus flow measure (USD billion) 

 
Note: Stock data are compiled from BIS database. They show US and European banks’ 
total claims to Asia 9 economies; flow data are compiled from DealScan database. 
They are syndicated loans in US dollar and Euro to Asia 9 economies, approximately 
equivalent to loans from US and European banks.  

 

 

We first select our sample to cover loan issuance to all nine major Asian economies, namely China, Hong 

Kong, Indonesia, Malaysia, Philippines, Singapore, Taiwan, Thailand and South Korea. We then prepare 

the sample for a two-period analysis: the pre-crisis period (August 2005- July 2007) and the crisis period 

(August 2007 - July 2009)13. This sample includes information on 8,334 facilities (loans) issued to 2,362 

different firms from nine Asian countries. As syndicates consist of multiple banks, we disaggregate loans 

into firm-bank pairs by individual banks’ share of contribution to the total loan amount to individual 

firms14. We then construct two sub-samples, the first by restricting the whole sample to include firms that 

borrowed from both foreign and domestic banks in the two periods and, the second by including only 

firms that borrowed in both foreign, mainly of US and European, and domestic currencies in the two 

periods15. The selections are required for the empirical analyses of both the ownership and liquidity 

channels.  

                                                 
13Subprime mortgage crisis occurred in July 2007, so we used two years before and two year after that point as a 
pre-crisis/crisis comparison.   
14 Two thirds of the sample is lacking observations on lender shares. Among them, 619 are replaced by zero under 
the condition that the sums of available lender shares for each facility are equal to 100 percent. Another 119 missing 
observations are replaced by averaging the observations of the remaining less than one percent after subtracting the 
sum of available bank shares for each facility from 100 percent. Then, lenders with full information on bank shares 
in the syndicates are used for the whole period under consideration.  
15 Refer to the methodology section (Section 4).  
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Subsequently, names of banks, or names of ultimate parents of banks where applicable, are matched with 

those in the Bankscope database from Bureau van Dijk for constructing bank control variables16. The 

final sample for the main analysis includes 8,334 observations and involves 1,166 companies and 216 

banks. For each firm-bank pair, loans are summed over the two periods17.  Table 3 gives definitions of all 

variables and data sources used in the analysis.  
 

Table 3 - Definitions of variables and data sources 

Variable name Definition Unit Source 

Loan growth ∆𝐿𝑖𝑗 = ln (∑𝐿𝑖𝑗1) − ln�∑ 𝐿𝑖𝑗0�: the logarithm difference of total loans 
borrowed by firm j from bank i in two periods: pre-crisis period (August 
2005-July 2007); crisis period (August 2007-July 2009)  

Ratio Dealscan 

Pre-crisis FCL FCL0
ij: the logarithm of foreign currency loans borrowed by firm j from 

bank i prior to the crisis 
Thous USD Dealscan 

DCL growth ∆LDCL
ij : the logarithm difference of domestic currency loans borrowed by 

firm j from bank i in two periods  
Ratio Dealscan 

FCL growth ∆LFCL
ij : The logarithm difference of foreign currency loans borrowed by 

firm j from bank i in two periods  
Ratio Dealscan 

DCL growth in 
other banks 

∆LOther DCL
j: The logarithm difference of domestic currency loans borrowed 

by firm j from other banks in two periods 
Ratio Dealscan 

FCL Dummy d_FCL0
ij: Dummy = 1 if foreign currency loans borrowed by firm j from 

bank i prior to the crisis, = 0 otherwise 
0 or 1 Dealscan 

Share of Pre-
crisis FCL 

FS0
ij: the share of foreign currency loans in total loans borrowed by firm j 

from bank i prior to the crisis 
Ratio Dealscan 

Dummy Foreigni: Dummy = 1 if foreign bank, = 0 otherwise 0 or 1 Bankscope 

Bank share Loanshare0
ij: the share of a loan borrowed by firm j from bank i in total 

loans borrowed by firm j prior to the crisis 
Ratio Bankscope 

Bank size  Ln(asset0
i):the logarithm of total assets by bank i prior to the crisis Thous USD Bankscope 

Bank liquidity  Liquidity0
i : ratio of liquid assets to deposit and short-term funding by bank i 

prior to the crisis 
% Bankscope 

Bank equity Equity0
i : ratio of equity to total assets by bank i in pre-crisis period % Bankscope 

Bank loan quality 
 

LLP0
i : ratio of loan loss provision over net interest revenue by bank i in 

pre-crisis period 
% Bankscope 

 

 

                                                 
16As data in this database (Bankscope) are annually compiled, the pre-crisis period is defined as between 2005 and 
2006 while the crisis period is between 2008 and 2009.The Bankscope dataset provides bank balance sheet 
information, which covers more than 30,000 banks worldwide for the last 20 years. For more information, see 
Duprey and Lé (2012). As data in this database are annually compiled, the pre-crisis period is defined as between 
2005 and 2006 while the crisis period is between 2008 and 2009. 
17 Borrowers can be banking firms and lenders can be non-bank financial institutions. Firms and banks are used 
instead of borrowers and lenders for ease of illustration.  
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Our focus of the analysis is on the loan growth over the crisis period and our empirical methodology 

essentially compares changes in growth of foreign bank and currency loans with that in domestic bank 

and currency loans respectively for the same bank-firm pair over the two periods. There are cases that 

firms borrow from foreign banks in foreign currencies in one period only, either the pre-crisis period or 

the crisis period.  For example, if foreign currency loans occurring in the crisis period are zero, FCL1
ij=0, 

it could be due to effects of supply shocks on banks but also could be due to demand shocks on borrowers 

so that they do not have to borrow as a result of having fewer projects during the crisis. Hence, a sample 

with additional condition FCL1
ij>0 solves the confusion, but the estimation of the level of shock 

transmission could underestimate the actual level. On the other hand, if FCL0
ij=0, then it implies that 

firms show no record of foreign currency borrowing in the identified pre-crisis period. Even though this 

group does not create interpretational issues, the plot of loan growth (∆𝐿𝑖𝑗 ) against the size of foreign 

currency loans prior to the crisis borrowed by the firm (FCL0
ij) shows that correlations between the two 

groups (FCL0
ij=0 or the otherwise) differ greatly (Figure 4). Hence, we conduct analyses and report 

results based on three samples– the whole sample, the sample of firms that borrow FCLs only during the 

crisis (FCL1
ij >0), and the sample of firms that borrow FCLs in both periods (FCL1

ij >0 & FCL0
ij >0), 

generating estimators with an increasing order of precision but decreasing size of samples. 

 
Figure 4 Loan growth during the crisis vs. pre-crisis foreign currency loans 

 
Note: This is a plot of the loan growth for a bank-firm pair (∆𝐿𝑖𝑗 )  against 
the size of foreign currency loans prior to the crisis borrowed by the firm 
(FCL0

ij).    
 

Summary statistics of the loan and lender variables for the sample of foreign currency loans are given in 

Tables 4. The rate of growth in total loans reduces by an average of 2.07 percent over the crisis period. 

While the rate of growth in domestic currency loans reduces by only 0.82 percent on average, the growth 
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rate for foreign currency loans reduces by 1.28 percent. Out of the total number of loans, foreign currency 

loans account for 27 percent, which is not commensurate with foreign banks comprising 45 percent of the 

lending institutions.  

Table 4 - Summary statistics of all variables:  
Loan variables (August 2005-July 2009); bank variables (2005-2009) 

 
 Obs. Mean SD Min Max 
∆Lij 8,334 -2.07 7.19 -14.29 14.00 
∆LDCL

ij 8,334 -0.82 4.89 -13.53 13.50 
∆LFCL

ij 8,334 -1.28 5.60 -14.29 14.00 
∆LOther FCL

j 8,334 -1.73 8.48 -16.24 16.28 
Ln(FCL0

ij) 8,334 2.56 4.20 0 14.29 
d_FCL0

ij 8,334 0.27 0.45 0 1 
FS0

ij 8,334 0.27 0.44 0 1 
FBi 8,334 0.45 0.50 0 1 
Bank share0

ij 8,344 0.27 0.44 0 1 
Liquidity0

i 6,966 27.93 27.10 1.21 279.18 
Equity0

i 6,966 7.06 6.30 -1.70 60.55 
LLP0

i 6,966 37.96 49.08 -52.42 380.23 
Ln(asset0

i) 6,966 17.88 1.79 12.34 21.45 
 

 

5. Results and robustness 
 

Results 

We started by examining the role of foreign banks in financial shock transmission (Table 5). Column 1-2 

present the fixed-effects (FE) estimates that address the identification issue whereas column 3-4 present 

OLS results that do not. A distinctive feature of the FE estimates is that foreign banks (FB) do not show 

significant variation in lending behavior compared with domestic banks. To take into account of the 

heterogeneity within foreign ownership, we disaggregate the group of foreign banks into non-Asian 

foreign banks and Asian-owned foreign banks. Nevertheless, no significant difference emerges18. These 

results imply that, in an open and competitive international loan market, foreign and domestic banks tend 

to behave similarly. Bank ownership matters little.  

 

The only difference arises from sources of funding closely linked to the liquidity position. Table 6 shows 

a significant and large bank lending channel via foreign currency loans. A bank’s lending in foreign 

currency shows a faster decline than lending in domestic currency during the crisis. As foreign banks and 

domestic banks both engage in multi-currency lending in the syndicated loan market and often share the 

same sources of funding, the results reaffirm that foreign banks and foreign currency lending are not 

                                                 
18 This result table is omitted to save space but available upon request.  
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equivalent, and that bank ownership is no longer the channel of shock transmission. It is the source of 

funding that is critical.  

 

By comparison with the OLS estimates in Table 6, we find the negative impact of foreign currency loans 

is generally larger in the FE model. As shown in the previous section, the OLS coefficient is the sum of 

the FE coefficient and the covariance of supply shocks and demand shocks divided by the variance of 

supply shocks. The Asian firms that receive the largest demand shock during the GFC are those engaged 

in international trade. They also constitute the group that borrows the largest amount of foreign currency. 

Hence, the covariance of supply and demand shocks is positive, and OLS estimators provide an 

underestimate of a negative supply-side effect; by taking out the demand-side effect, FE estimates show a 

large effect of liquidity on lending. The result is robust when taking account of bank-level controls and 

for three samples of firm-bank pairs. Distributions of residuals for these follow standard normal 

distributions, which suggest that our results are robust (Figure 5). 

 

The coefficient of the foreign currency loans confirms the liquidity channel operates for shock 

transmission on a large scale. A one percent increase in foreign currency borrowing by a bank-firm pair 

pre-crisis is associated with a 0.33 percent reduction in loan growth of the pair over the crisis period. This 

is substantial compared to an average of 2.07 percent reduction in loan growth for the whole sample over 

the crisis period. However, as we see from Section 3, the share of foreign currency loans in total cross-

border loans to Asia is small and even smaller in the larger credit market including domestic bank credit.  

The effect of a reduction in foreign currency loans in time of crisis can thus be expected to be very small 

at a country and regional level.  

 

Among bank specific variables included in the equations, the coefficient of bank liquidity is negative and 

significant, re-emphasizing the importance of liquidity in shock transmission, albeit from the balance 

sheet perspective (Allen et al. 2010; Popov and Udell, 2010). A larger bank seems to be able to better 

internalize the crisis shock and better insulate borrowers, which explains a smaller contraction of loan 

growth compare to small banks. This is consistent to other studies (Kyshyap and Stern 1997; Kishan and 

Opiela 2000). 

 

We then test substitution effects. We use the same FE strategy and the same sample to ensure that the 

substitution is not affected by firm-level demand factors. Column 1 of Table 7 shows within-bank 

substitution. A one percent reduction in a bank’s FCLs is associated with 0.11 percent increase in its 

DCLs to the same firm over the GFC period. About 1/10 of the decline in FCLs is counterbalanced by the 
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bank’s own endeavours of substituting DCLs to the same borrower. Substitution of foreign currency loans 

by domestic currency loans from other banks does not seem to have occurred. This is probably because 

such substitution entitles double costs of switching banks and switching currencies. In total, we only 

observe a very limited scale of substitutions at individual firm levels.  

   

Robustness of the results 

Because of the unique methodology we adopt and the nature of the dataset we use, a reasonable concern 

arises relating to our sample. Since the model on which we base our empirical specification requires a 

firm-bank relationship but syndicated loans are organized by one bank but usually involve multiple banks, 

we disaggregate the syndicates into firm-bank pairs by bank shares of loans and observe changes in loans 

for the pairs. This manipulation leads to a possible drawback: because there are missing values recorded 

for each bank’s share of total syndicated loans, the reduction of loans observed for a firm in the sample 

might be due to loans issued by banks thus excluded from the sample. Although the missing values 

normally represent a very small portion in the total amount of loans by a syndicate, we address the 

concern by using a facility sample. In this sample, we no longer identify individual banks for each firm. 

Instead, we observe only facilities for each firm.  By doing so, we secure all the information on loans: this 

approach is particularly valid for testing foreign currency loans since the variable of foreign currency 

loans is identifiable by loans only. There is a compromise we must make however:  we are unable to add 

bank control because the bank dimension no longer exists. Nevertheless, this is not a big sacrifice because 

bank control variables seem not to be key factors in determining loan growth as shown in the main result 

table (Table 5-6). We adopt the same FE approach to address the identification issue. Our results in 

column 1 of Table 8 reconfirm liquidity measured by foreign currency loans as a channel of shock 

transmission.   

 

The next issue is related to the key variable of foreign currency loans, for which we use the size of FCLs 

prior to the crisis to help quantify the liquidity shocks during the crisis. As well, we use firms’ pre-crisis 

foreign currency loans as a share of their total loans to capture the liquidity shock. In addition, an 

indicator variable to identify whether firms have a record of borrowing FCLs prior to the crisis is also 

tested. Column 1 and 2 in Table 9 shows that the result remains robust. 

 

Another legitimate concern is related to the within-firm demand effects. Although the firm fixed-effects 

approach takes out firm-specific demand shocks, demand shocks that vary within firms could still remain 

in the model. This is possible, especially in our case. Demand shock in Asia during the global financial 

crisis affected mainly the exports sector firms most likely to take on foreign currency loans, so, within 
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those firms, their foreign currency loans would shrink disproportionally more than their domestic 

currency loans. However, this within-firm difference in demand shock cannot be tackled by firm-level 

fixed effects. We therefore choose to exclude those trading firms and run the fixed effects model for a 

smaller sample of firms in non-export sectors. We found that foreign currency liquidity shock continued 

to have a significant impact on loan growth (column 2 in Table 10 and Table 8).  

 

To capturing exactly the most turbulence period in the interbank market, we change the shock window to 

a one year period (September 2008-September 2009) and keep one year before (August 2007-August 

2008) for comparison. All the results above still hold (Table 11 and 12). 

 

6. Conclusions and policy implications 
 

Increasing globalization of financial markets has allowed ease of tapping foreign capital to meet rising 

needs in emerging markets, but it carries with it risks of financial shock transmission across countries. We 

set out to examine transmission of the GFC shock to the Asian credit market through bank lending. In 

contrast to the conventional analysis and understanding of the transmission of the GFC to emerging 

markets, our study separates the role of ownership and liquidity as mechanisms of shock transmission, 

based on the recent development of the Asian banking industry. In addition, we are able to capture 

instantaneous shock effects by employing a unique dataset on new loan issuance and tackle the classic 

identification issue by applying a robust fixed-effects methodology.   

 

Our results provide strong evidence for the existence of a liquidity channel for transmission of the GFC 

shock to Asia. The critical role played by liquidity in financial shock transmission highlights the 

importance of liquidity management, which is linked to two different sets of policies and tasks for 

national monetary authorities. On the one hand, intense and frequent monitoring of liquidity risks and 

funding conditions of banks is required for a reliable assessment of liquidity risks. On the other hand, 

resource and capacity needs to be put in place for management of liquidity tensions once detected so that 

the authorities could respond swiftly before the tensions magnify and spread widely to depress credit 

supply. 

 

In spite of the existence of a liquidity channel, there is no evidence in our study suggesting mere bank 

ownership is important. The separation of the bank ownership and liquidity channels has useful policy 

implications, especially for regional regulators in considering to what extent to open markets to foreign 

bank entry. Our study shows that the link between foreign bank ownership and shock transmission is 



21 
 

losing relevance in emerging markets in Asia. Foreign ownership per se is not a risk factor and it is 

uncorrelated with financial volatility. Moreover, the increasing importance of local currency lending by 

foreign banks in Asia has made foreign bank lending more stable in this crisis. Therefore, the evidence 

provides support for open markets to foreign bank entry and support for local regulations to encourage 

foreign banks to lend in local currencies.  

 

Fundamentally, the results emphasize the role of diversification making contagion less likely. Diversified 

funding sources form the key to preventing tensions from escalating and spreading. To reduce exposure to 

funding market pressure, Asian governments should offer policy incentives to encourage foreign banks to 

increase in local sourcing and shift from wholesale to retail funding. Nevertheless, the authorities should 

be aware of a possible rise in funding costs that diversification would lead to. 

 

While liquidity is identified as the main channel of shock transmission in this paper, effects on the Asian 

credit market are considered to be limited where there is a small share of foreign currency loans in total 

bank loans.  We also find domestic currency loans can be substituted for foreign currency loans, although 

far from fully. The existence of switching costs associated with switching banks and switching currencies 

implies these two types of loans are not perfect substitutes, which could explain the limited scale of such 

substitution.   

 

Finally, a full understanding of the consequence of financial shock transmission for the economy needs to 

examine the borrower side and take into account availability of alternative funding sources other than the 

loan market. In addition, the transmission is a dynamic process and individual countries’ monetary policy 

responses presumably matter too, so their effects will differ across countries. These are natural directions 

for future research on this topic.  
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Appendix 
 
 

Table 5 Foreign banks and financial shock transmission  
 

 (1) (2) (3) (4) 
∆𝐿𝑖𝑗 FE FE OLS OLS 
FBi 0.009 -0.027 -2.097*** -2.324*** 
 (0.161) (0.186) (0.158) (0.240) 
Loanshare0

ij -0.252*** -0.316*** -0.157*** -0.164*** 
 (0.029) (0.056) (0.010) (0.012) 
Liquidity0

i  -0.002  -0.000 
  (0.001)  (0.004) 
Equity0

i  0.007  0.053*** 
  (0.007)  (0.014) 
LLP0

i  0.001*  0.008*** 
  (0.001)  (0.002) 
Ln(asset0

i)  0.051  0.342*** 
  (0.045)  (0.070) 
Constant -1.644*** -2.387*** -0.859*** -7.440*** 
 (0.087) (0.812) (0.093) (1.235) 
No. of obs. 8334 6966 8334 6966 
R2 0.052 0.052 0.053 0.053 
F-statistics 38.668 5.656 230.033 60.636 
p-value 0.000 0.000 0.000 0.000 

Standard errors in parentheses; * p ≤ 10%, ** p ≤ 5%, *** p ≤ 1% 
Notes: These regressions examine the role of foreign banks in financial shock transmission. The 
dependent variable is measured by change in loan growth between pre-crisis and crisis periods. A loan is 
defined as a bank-firm pair, i.e. multiple loans of a firm from the same bank are aggregated. The loan data 
comprises all loans extended by the 216 commercial banks to 1,166 firms over the period Aug 2005 to 
Sep 2009. The pre-crisis and crisis loan data are summed over the period Aug 2005 to July 2007 (pre-
crisis period) and Aug 2007 to Jul 2009 (crisis period), respectively. The last two columns report OLS 
estimators while the first two columns present fixed effects estimators to address the identification 
problem.  



26 
 

Table 6 Foreign currency loans and financial shock transmission 
 

 (1) (2) (3) (4) (5) (6) (7) (8) 

∆𝐿𝑖𝑗 FE FE FE 
(FCL1

ij >0) 

FE 
(FCL1

ij & 
FCL0

ij >0) 
OLS OLS OLS 

(FCL1
ij >0) 

OLS 
(FCL1

ij & 
FCL0

ij >0) 
FCL0

ij -1.178*** -1.188*** -0.970*** -0.329** -0.939*** -0.980*** -0.989*** -0.058 
 (0.086) (0.088) (0.014) (0.141) (0.011) (0.015) (0.014) (0.072) 
Loanshare0

ij -0.091*** -0.137*** 0.042 -0.017 -0.098*** -0.110*** -0.110 -0.065 
 (0.027) (0.041) (0.109) (0.108) (0.009) (0.011) (0.096) (0.049) 
Liquidity0

i  -0.001 -0.001 -0.003**  0.004 0.000 -0.003 
  (0.001) (0.001) (0.001)  (0.003) (0.001) (0.002) 
Equity0

i  0.007 0.021** 0.005  0.023** 0.015* -0.008 
  (0.007) (0.009) (0.003)  (0.012) (0.009) (0.007) 
LLP0

i  0.000 0.000 -0.001  0.003* -0.003*** -0.002 
  (0.001) (0.001) (0.001)  (0.002) (0.001) (0.002) 
Ln(asset0

i)  0.095*** 0.154*** 0.107**  0.459*** 0.361*** 0.135*** 
  (0.037) (0.021) (0.044)  (0.050) (0.026) (0.040) 
Constant 1.097*** -0.593 6.505*** 1.425 0.498*** -7.998*** 2.826*** -1.360* 
 (0.208) (0.658) (0.431) (1.082) (0.087) (0.911) (0.518) (0.799) 
No. of obs. 8334 6966 922 144 8334 6966 922 144 
R2 0.362 0.356 0.918 0.250 0.328 0.322 0.895 0.150 
F-statistics 133.481 39.823 2999.556 7.194 3768.597 1011.845 1459.792 4.827 
p-value 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Standard errors in parentheses; * p ≤ 10%, ** p ≤ 5%, *** p ≤ 1% 
Notes: These regressions examine the liquidity channel–the role of foreign currency loans in shock transmission. 
The dependent variable is measured by change in loan growth between pre-crisis and crisis periods. A loan is 
defined as a bank-firm pair, i.e. multiple loans of a firm from the same bank are aggregated. The loan-level data 
comprises all loans extended by the 216 commercial banks to 1,166 firms over the period Aug 2005 to Sep 2009. 
The pre- and post-crisis loan data are summed over the period Aug 2005 to Jul 2007 (pre-crisis period) and Aug 
2007 to Jul 2009 (crisis period) respectively. Columns 1 and 4 are generated using the whole sample. Columns 2 and 
5 include bank-level controls collected from the Bankscope database. Columns 3 and 6 restrict the sample to include 
firms that have borrowed foreign currency in the market during the crisis. Columns 4 and 8 further restrict the 
sample to include firms that borrowed foreign currency in both periods. The last three columns report OLS 
estimators while the first three columns present fixed effects estimators to address the identification problem. 
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Figure 5 Residual distributions for three firm-bank samples 

 
Note: The panels show distributions of residuals in three samples corresponding to Column 2, 3 and 4 in Table 6.  
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Table 7 Loan substitution 
 

 (1) (2) 

 
FE 

(L1
j >0) 

∆LDCL
ij 

FE 
(L1

j >0) 
∆LOther FCL

j 
∆LFCL

ij -0.114*** -0.014 
 (0.042) (0.045) 
Foreigni 0.158 0.448 
 (0.183) (0.316) 
Loanshare0

ij -0.560** -0.862** 
 (0.239) (0.369) 
Liquidity0

i 0.002** 0.002 
 (0.001) (0.002) 
Equity0

i 0.003 -0.002 
 (0.005) (0.008) 
LLP0

i 0.000 -0.001 
 (0.001) (0.001) 
Ln(asset0

i) 0.035 -0.042 
 (0.030) (0.044) 
Constant 3.391*** 7.185*** 
 (0.563) (0.840) 
No. of obs. 2790 2790 
R2 0.086 0.077 
F-statistics 2.480 2.317 
p-value 0.023 0.032 
Standard errors in parentheses; * p ≤ 10%, ** p ≤ 5%, *** p ≤ 1% 
Notes: The above two regressions investigate within-bank substitutions, i.e. 
substitution of domestic currency for foreign currency loans by the same bank to a 
borrower (column 1) and cross-bank substitutions, i.e. substitution of domestic 
currency loans by other banks to the same borrower (column 2). Instead of adopting 
the restriction of FCL1

ij >0, both regressions take up the restriction of L1
j >0 to take 

into account the case where firms substitute FCLs by borrowing DCLs in the crisis 
period.  
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Table 8 Robustness check: Facility sample 
 

 (1) (2) 

∆𝐿𝑗 
FE 

 (FCL1
j >0) 

FE 
 (FCL1

j >0) 
Non-traded sample 

FCLj -2.845*** -1.998*** 
 (0.430) (0.650) 
Constant -6.597*** -7.533*** 
 (0.180) (0.272) 
No. of obs 1125 578 
R2 0.395 0.387 
F-statistics 43.729 9.456 
p-value 0.000 0.002 
Standard errors in parentheses; * p ≤ 10%, ** p ≤ 5%, *** p ≤ 1% 
Notes: The above two regressions are run on the facility sample, where banks are no 
longer identifiable. The dependent variable is measured by change in a firm’s loan 
growth between pre-crisis and crisis periods. Multiple loans of a firm are aggregated. 
The data comprises all loans to 1,720 firms over Aug 2005 to Sep 2009. The pre- and 
crisis loans data are summed over Aug 2005 to Jul 2007 (the pre-crisis period) and 
Aug 2007 to Jul 2009 (crisis period) respectively. Both columns are generated by 
using the sample of 1,125 firms that borrowed foreign currencies in the market during 
the crisis, column 2 is limited to a sample of 578 firms in non-export sectors. Both 
employ fixed-effects approach to address the demand side concern. 

 
  



30 
 

Table 9 Robustness check: Alternative key variables 
 

 (1) (2) 

∆𝐿𝑖𝑗 
FE 

(FCL1
ij >0) 

FE 
(FCL1

ij >0) 
Loanshare0

ij -0.172** -0.175** 
 (0.088) (0.088) 
Liquidity0

i -0.001 -0.001 
 (0.001) (0.001) 
Equity0

i 0.017* 0.017* 
 (0.010) (0.010) 
LLP0

i 0.000 0.000 
 (0.001) (0.001) 
Ln(asset0

i) 0.124*** 0.124*** 
 (0.022) (0.022) 
d_FCL0

ij -8.723***  
 (0.205)  
FS0

ij  -8.737*** 
  (0.204) 
Constant 7.091*** 7.088*** 
 (0.471) (0.470) 
No. of obs. 922 922 
R2 0.918 0.918 
F-statistics 520.605 525.601 
p-value 0.000 0.000 

Standard errors in parentheses; * p ≤ 10%, ** p ≤ 5%, *** p ≤ 1% 
Notes: The above two regressions examine the key variable of foreign currency loans on 
shock transmission by alternatively using the size of FCLs prior to the crisis (Column 1) 
and pre-crisis foreign currency loans as a share of their total loans (Column 2). Both 
columns use a restricted the sample that include firms that have borrowed foreign 
currencies in the market during the crisis. In the regressions on the smaller sample with 
two restrictions (FCL1

ij & FCL0
ij >0), estimators of key variables are omitted due to 

collinearity, so they are not reported in the table.     
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Table 10 Robustness check: Non-tradable sample 
 

 (1) (2) (3) 

∆𝐿𝑖𝑗 FE FE FE 
(FCL1

ij >0) 
FCL0

ij -1.313*** -1.290*** -0.978*** 
 (0.112) (0.110) (0.016) 
Loanshare0

ij -0.120*** -0.180*** 0.224*** 
 (0.043) (0.033) (0.073) 
Liquidity0

i  -0.001 -0.002* 
  (0.001) (0.001) 
Equity0

i  -0.004 0.012 
  (0.009) (0.009) 
LLP0

i  0.000 -0.002 
  (0.001) (0.001) 
Ln(asset0

i)  0.014 0.156*** 
  (0.046) (0.029) 
Constant 1.206*** 0.990 6.891*** 
 (0.330) (0.876) (0.573) 
No. of obs. 3961 3271 401 
R2 0.454 0.448 0.939 
F-statistics 80.662 39.157 1476.619 
p-value 0.000 0.000 0.000 

Standard errors in parentheses; * p ≤ 10%, ** p ≤ 5%, *** p ≤ 1% 
Notes: This table presents results on the role of foreign currency loans in shock 
transmission after removing within-firm difference in demand shock by excluding firms 
that engage in international trade. All the above regressions use a small sample of 
borrowers in non-export sectors.  
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Table 11 Robustness Check: Alternative cuttings of the crisis period 
 

 (1) (2) (3) (4) (5) (6) (7) (8) 

∆𝐿𝑖𝑗 FE FE FE 
(FCL1

ij >0) 

FE 
(FCL1

ij & 
FCL0

ij >0) 
FE FE FE 

(FCL1
ij >0) 

FE 
(FCL1

ij & 
FCL0

ij >0) 
Loanshare0

ij -0.210*** -0.242*** -0.892*** -0.093 -0.079** -0.106*** 0.014 -0.055 
 (0.025) (0.028) (0.136) (0.051) (0.033) (0.028) (0.077) (0.075) 
Liquidity0

i  -0.001 0.002 -0.000  -0.001 0.001 0.001 
  (0.002) (0.005) (0.003)  (0.001) (0.002) (0.003) 
Equity0

i  0.004 0.033* 0.030**  -0.005 0.008** 0.040*** 
  (0.010) (0.018) (0.009)  (0.006) (0.004) (0.005) 
LLP0

i  0.001 0.003 -0.001*  0.000 -0.000 -0.003*** 
  (0.001) (0.003) (0.001)  (0.001) (0.001) (0.001) 
Ln(asset0

i)  -0.008 0.206*** 0.128***  -0.026 0.174*** 0.097*** 
  (0.038) (0.045) (0.029)  (0.036) (0.042) (0.014) 
Foreign0

i -0.524** -0.679** -0.167 -0.470     
 (0.268) (0.348) (0.184) (0.264)     
FCL0

ij     -0.882*** -0.891*** -0.945*** -0.014 
     (0.147) (0.143) (0.016) (0.054) 
Constant -1.340*** -1.024 4.506*** -2.072*** 0.093 0.686 5.952*** -1.884** 
 (0.123) (0.668) (0.945) (0.225) (0.298) (0.631) (0.756) (0.536) 
No. of obs. 3545 3231 381 33 3545 3231 381 33 
R2 0.106 0.124 0.178 0.451 0.334 0.344 0.830 0.325 
F-statistics 37.463 14.181 15.164 . 37.408 28.028 2020.163 . 
p-value 0.000 0.000 0.000 . 0.000 0.000 0.000 . 

Standard errors in parentheses; * p ≤ 10%, ** p ≤ 5%, *** p ≤ 1% 
Notes: This table presents results on the role of foreign banks (the first four columns) and foreign currency loans 
(the last four columns) in shock transmission in alternative periods in which the dependent variable is measured by 
change in loan growth over Aug 2007 to Aug 2008 and Sep 2008 to Sep 2009.  
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Table 12 Robustness check: Loan substitution and alternative cutting periods 
 

 (1) (2) 

 
FE 

(L1
j >0) 

∆LDCL
ij 

FE 
(L1

j >0) 
∆LOther FCL

j 
∆LFCL

ij -0.118* 0.117 
 (0.063) (0.082) 
Loanshare0

ij -0.070 -0.156** 
 (0.090) (0.079) 
Liquidity0

i 0.001 0.000 
 (0.001) (0.002) 
Equity0

i 0.013* 0.011 
 (0.007) (0.012) 
LLP0

i -0.000 -0.000 
 (0.001) (0.001) 
Ln(asset0

i) 0.070* -0.035 
 (0.037) (0.039) 
Constant 3.126*** 7.494*** 
 (0.641) (0.645) 
No. of obs. 1280 1280 
R2 0.027 0.046 
F-statistics 2.362 2.692 
p-value 0.041 0.022 

Standard errors in parentheses; * p ≤ 10%, ** p ≤ 5%, *** p ≤ 1% 
Notes: The above two regressions investigate within-bank substitutions, i.e. 
substitution of domestic currency for foreign currency lending by the same bank to a 
borrower (column 1) and cross-bank substitutions, i.e. substitution of domestic 
currency loans by other banks to the borrower (column 2) using alternative sampling 
periods (pre-crisis: Aug 2007 to Aug 2008; crisis: Sep 2008 to Sep 2009).  
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