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     Abstract 

The global financial crisis highlighted the importance of understanding how both 

national and global macro-financial shocks affect the performance and financial 

health of economies. We use a three-tiered heterogeneous panel SVAR (structural 

vector autoregressive) approach on data for banks and corporates across 29 countries 

to examine how structural features of national economies affect the exposure of these 

entities to various macro-financial shocks. In particular, we focus on the 

consequences of global, domestic real economy, inflation, and nominal level shocks. 

In contrast with the existing literature, we cover a range of structural characteristics 

relating to (i) development of domestic financial markets, (ii) features of the trade 

regime, (iii) features of the capital account, and (iv) integration with world financial 

markets. A key message from our empirical results is that the impact of these 

structural economic features on the transmission of shocks to the corporate sector is 

more complex than implied by previous research. There are important nonlinearities 

to take into account, and both the direction and magnitude of the impact can depend 

on the nature of the shock hitting the economy and on the sector of operation of the 

corporate entity. 
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I.   INTRODUCTION 

In the decade following the 2007-08 global financial crisis, policy makers and academic 

researchers have become increasingly aware of the importance of understanding how both 

national and global macro-financial shocks affect the fragility and health of domestic corporate 

institutions in both advanced and emerging market economies. As these economies become 

more globally integrated, policy makers naturally want to better discern which structural and 

institutional features tend to amplify rather than mitigate corporate exposures to several types 

of national and global macro-financial shocks. In many cases the answers would appear 

relatively clear-cut; for example, one would expect that stronger legal institutions and better 

governance would help to enhance the resilience of domestic corporate sectors to all types of 

macro-financial shocks. However, in other cases the answers are far from obvious and imply 

fairly nuanced trade-offs; one may expect, for example, that increased integration with world 

financial markets can amplify the consequences of exposures to global shocks while at the 

same time mitigating the consequences of exposures to certain types of domestic shocks. 

 

To investigate such issues empirically, in this paper we look at the impact of several structural 

economic features of 29 advanced and emerging market economies on the exposure of their 

banks and nonfinancial corporates to various macro-financial shocks. Corporates are separately 

classified into those operating in the tradable and non-tradable sectors using classifications as 

defined in International Monetary Fund (2015)1. Structural economic characteristics are 

grouped into four categories. The first category includes measures of development of the 

domestic financial market, including indicators of financial market depth, access, and 

efficiency. The second category is composed of trade regime-related variables and includes 

measures of trade openness and flexibility of the exchange rate regime. The third category 

relates to features of the capital account that can impact the transmission of monetary policy 

and exchange rate shocks to the economy, namely, measures of capital account openness. The 

fourth category is integration of domestic financial markets with global financial markets. 

These structural and institutional features have been identified in the existing literature as 

having the potential to amplify or mitigate the impact of domestic and external macro-financial 

shocks on the economy (see the literature review below). Detailed description of these 

variables is provided in Table 2. 

 

This paper adds to the existing literature in a number of important ways. Most of the current 

empirical literature has looked at the impact of general macro-financial conditions (e.g. 

unemployment, GDP growth, inflation, stock market returns), and/or firm-specific 

characteristics, on the transmission of shocks and/or the performance of corporates, including 

corporate default rates. To the best of our knowledge, this is the first empirical study that looks 

at how a relatively wide range of structural economic features affects the magnitude of the 

transmission of various types of shocks on corporate default probabilities.  In particular, rather 

than limit our analysis to a specific feature of an economy, such as the exchange rate regime, 

we consider a relatively wide range of structural characteristics related to (i) development of 

domestic financial markets, (ii) features of the trade regime, (iii) features of the capital account, 

and (iv) integration of domestic financial markets with world financial markets. 

                                                 
1 For the detailed classifications, see Table 16. 
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Methodologically, the value in using micro level data to study macro national level questions 

has become increasingly well recognized, due in large part to the appeal in treating the 

disaggregated microeconomic entities as atomistic in that they respond to changes in macro 

conditions yet individually have a minimal impact at the aggregate level.  At the same time, 

there is also growing recognition of the importance in allowing dynamic responses at the micro 

level to be heterogeneous in response to macroeconomic events, and the recognition that the 

patterns among these heterogeneous responses may be informative as to the channels by which 

the macro events operate, as for example in the recent work of Fatum et al. (2018).  Conversely, 

ignoring heterogeneity in the dynamic responses bears risk, as latent heterogeneity in lagged 

depend variables can lead to inconsistent estimation when not treated appropriately, as 

discussed in Pesaran and Smith (1995) among others.  Furthermore, when the drivers of these 

dynamic firm level responses are potentially multiple confounding events that occur at the 

macroeconomic level and are not necessarily directly observed, then identification via 

structural VARs becomes an appropriate way to disentangle these events in the form of 

orthogonalized shocks. 

 

In this paper we employ a method that is able to address each of these issues in a unified 

framework.  Specifically, we adapt the heterogeneous structural panel VAR approach of 

Pedroni (2013) to a framework that allows us to exploit firm level data from multiple countries, 

and to model the heterogeneous responses of banks and corporations to structural identified 

national macroeconomic shocks as well as global shocks.  In particular, we construct a three-

tiered panel structurally identified VAR system, which encompasses a global tier, a country-

specific national tier, and a firm-specific microeconomic level tier while allowing for 

heterogeneity in the responses to the structural shocks at each of these tiers, including at the 

firm level. We then study the country characteristics that are associated with the heterogeneity 

of the responses in order to determine which structural features impact the relative size and 

importance of the transmission of national and global shocks to default probabilities at the firm 

level.  While numerous studies such as Mishra et al (2014), among others, have adapted the 

heterogeneous panel SVAR approach of Pedroni (2013) to multi-country panels, this study is 

to the best of our knowledge the first to adapt the approach to bridge the link between micro-

economic and macro-economic data in a unified setting. 

 

On the basis of this approach, a key message from our empirical findings is that the impact of 

these structural economic features on the transmission of shocks to the corporate sector is more 

complex than implied by previous research. There are important nonlinearities to take into 

account, and both the direction and magnitude of the impact can depend on the nature of the 

shock hitting the economy and on the sector of operation of the corporate entity (the banking 

sector, the non-financial tradable sector, or the non-financial non-tradable sector). 

 

To take concrete examples, on non-linearity our results indicate that, for banks, domestic 

financial market development initially serves to amplify the impact of global, inflation, and 

nominal level shocks. However, beyond a certain threshold further domestic financial market 

development starts to mitigate the impact of these shocks (Table 4).  
 
Our results also suggest that the sector of operation can be of importance in studying the 

relationship between key structural features of the economy and corporate exposure to shocks. 

For instance, whereas for banks domestic financial development initially amplifies the impact 
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of global and nominal level shocks and then mitigates it, we find the opposite for firms 

operating in the tradable and non-tradable sectors, where domestic financial development 

initially mitigates the impact of these shocks and then amplifies it (Tables 4, 8, and 12).  
 
Finally, our empirical findings strongly suggest that, in thinking about the transmission of 

shocks, economists will need to distinguish carefully among the different types of shocks that 

may hit an economy. Greater trade openness, for example, tends to amplify the impact of 

domestic real economy and inflation shocks while mitigating the impact of global and nominal 

level shocks for corporates operating in both the tradable and non-tradable sectors (Tables 9 

and 13). 
 
The paper is divided into seven sections. The next two sections provide a review of the 

literature on the role of structural economic variables in amplifying or mitigating an economy’s 

exposure to a range of macro-financial shocks, focusing on the corporate sector, and discuss 

our hypotheses. Section IV discusses the data set which we are using for our empirical analysis 

and presents some summary statistics. This is followed by a discussion in Section V of the 

methodology used in this paper. The first step is to estimate separately, for each country, 

structural panel VARs for banks and for corporates operating in the tradable and non-tradable 

sectors using monthly data for five variables - industrial production; (nominal) interbank 

lending rates for banks and (nominal) commercial lending rates for firms (or close proxies); 

the (nominal) exchange rate; VIX; and implied default probabilities for corporates from 

Moody’s Analytics CreditEdge database2. The panel structural VAR results are then used to 

estimate impulse responses to macro-financial shocks that we identify as global, domestic real 

economy, inflation, and nominal level shocks based on the long-run identification restrictions 

imposed on the panel VARs. The final step is to examine whether there are any statistically 

significant relationships between these impulse responses and a range of country-specific 

structural economic features (after normalization) at one-month, three-month, six-month, and 

twelve-month horizons. In Section VI we discuss our empirical results before concluding with 

some policy implications in Section VII. 

 

II.   RELATED LITERATURE 

There are several papers which have studied the impact of macro-economic conditions on 

corporate defaults, but the literature linking structural factors and transmission of macro-

economic shocks to the bank and corporate sectors and their balance sheet vulnerabilities is 

relatively scarce. 

 

Recent papers by Figlewski et al. (2012), Bangia et al. (2002), Yan et al. (2008) and Nickell 

et al. (2000) have shown that general macro-economic conditions (e.g. unemployment rate, 

GDP growth, inflation), and financial conditions (e.g. interest rate and stock market returns) 

could be useful in explaining corporate default probabilities in conjunction with firm-specific 

characteristics. Figlewski et al. (2012) found that the direction of the economy and financial 

                                                 
2 Moodys’ Analytics CreditEdge is a private database which estimates firm-level Expected Default 

Function (EDF) capturing forward-looking probabilities of default. 
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conditions played a more important role in modeling defaults than general macro-economic 

conditions. Similarly, Crouhy et al. (2000) highlighted the role of macro-economic factors in 

explaining default probabilities. Zhang (2009) and Greatrex (2009) showed that high 

frequency-based volatility measures can explain credit spreads, above and beyond what could 

be explained by firm-specific factors. 

 

Existing literature related to structural economic factors has mainly looked at the impact of 

reforms on economic performance. For instance, Rajan et al. (1998), Beck et al. (2004) and 

Beck et al. (2012) have documented the positive effect of financial development on economic 

growth and poverty reduction. Sahay et al. (2015) found that domestic financial development 

has a positive impact on a country’s resilience and economic growth, but the effect is non-

linear (bell-shaped), i.e. the effects weaken at higher level of domestic financial development. 

Sahay et al. (2015) also developed a comprehensive financial development index, which we 

use in our empirical analysis. This is the first index to capture development of both financial 

institutions and financial markets and to incorporate indicators of financial market depth, 

access, and efficiency. 

 

On capital account liberalization, Chinn and Ito (2002, 2005) estimated that higher level of 

financial openness contributes to the development of equity markets only if a threshold level 

of development of a country’s legal systems and institutions is attained, which is more 

prevalent among emerging and advanced market economies. Forbes et al. (2016) looked at 

the impact of Brazil’s tax on capital inflows and found that, with an increase in capital 

controls, portfolio allocation shifts from Brazil to China, thereby suggesting significant 

externalities from capital controls on equity markets. Fernández et al (2015) used the IMF’s 

Annual Reports on Exchange Arrangements and Exchange Restrictions (AREAERs) and data 

on several asset categories to develop an index of capital account openness, which we use in 

our empirical analysis. A recent paper by Caballero et al. (2018) also concluded that an 

increase in financial integration leads to higher trade and reduces export risks. They also found 

that bank linkages have larger impacts on trade in industries which tend to be subject to higher 

export risks.  

 

Belghitar et al. (2016) studied the effect of floating exchange rates on the performance of 

U.K.-based small and medium sized enterprises and found that floating exchange rates 

generally have a negative effect on performance and returns for SMEs. They also document 

that there is no significant difference between exporters and non-exporters. A recent paper by 

Fatum et al. (2018) added to the literature on response of heterogeneous firms to exchange 

rate movements. They found that exchange rate changes have very substantial trade balance 

effects and that it is important to explicitly consider firm heterogeneity to fully capture the 

effect.  

 

On capital account openness, Pasricha et al. (2018) found that increases in capital account 

openness increases exchange rate stability, while the effect on net capital flows is ambiguous. 

This can have an impact on firms in emerging markets who look for foreign investment 

opportunities as they expand their exports and operational bases internationally. Similarly, 

Arya (2018) examined the interaction between various capital inflow components and key 

macro and policy variables and found that bank inflows are generally most sensitive to macro 
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factors. Another interesting finding of the study is that institutions matter more for Latin 

America, whereas external financial factors matter more for Asian emerging market 

economies.  

 

The main objective of this paper is not to empirically model the default probabilities of banks 

and corporates - which would likely depend on firm-level characteristics, stock market 

returns, financing conditions, etc. Instead, our purpose is to study how structural features of 

an economy could amplify or mitigate transmission of macro-financial shocks to the corporate 

sector and affect their default probabilities. Hence, this paper abstracts from any discussion 

of which firm-specific characteristics are most relevant in explaining default probabilities, 

and whether and how they affect corporate exposures to macro-financial shocks. That said, 

these factors are already considered in the Moody’s Analytics Expected Default Frequency 

(EDF9) database, which we use in our paper to capture default probabilities for firms.3  In this 

context, to the best of our knowledge, our paper is unique in the approach and the extent to 

which it studies how a range of structural economic features of an economy can amplify or 

mitigate the impact of various types of macro-economic and macro-financial shocks on 

corporate default probabilities. 

 

III.   ROLE OF STRUCTURAL ECONOMIC FEATURES IN TRANSMISSION OF 

SHOCKS TO THE CORPORATE SECTOR 

The literature on how structural economic characteristics of an economy affect the 

transmission of macro-financial shocks to the corporate sector is very limited. Hence this 

section discusses plausible hypotheses on how structural economic features of an economy can 

affect the extent of exposure of the corporate sector to various types of shocks, as well as their 

resilience to these shocks.4  Broadly speaking, there are six main channels through which 

structural economic features of an economy may be expected to either mitigate or amplify the 

impact of these shocks: 

 

(i) Extent of exposure to shocks 

 

Development of the domestic financial sector is likely to increase the economy’s exposure to 

nominal and credit supply/demand shocks; greater trade openness is likely to increase exposure 

to external shocks, to the extent that these shocks affect foreign demand for domestic output; 

while capital account openness and integration with world financial markets increase the 

economy’s exposure to global financial market shocks. Default probabilities of banks and 

nonfinancial corporations will be affected through the impact on demand for their output, 

through their access to credit and funding, and indirectly through their effect on key macro-

variables such as the exchange rate and interest rates, with implications for the health of their 

balance sheets. 

                                                 
3 Discussion of methodology behind calculation of EDF is beyond the scope of this paper but can be found at 

www.creditedge.com. 

4 By “increased exposure to shocks” we mean that a structural shock of a given magnitude has a larger impact 

on corporate default probabilities, i.e. that the impulse response to a structural shock is of higher magnitude. 
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(ii) Opportunities for risk diversification and hedging of risks 

 

A vast literature – both theoretical and empirical – shows that domestic financial development 

not only improves resource allocation but also promotes greater information sharing and 

facilitates trading, diversification and management of risk (Levine, 2005). Deep and liquid 

financial markets can help economies’ resilience to shocks that emanate, for example, from 

volatile exchange rates and capital flows (associated mostly with global financial market 

shocks) by offering domestic institutions greater access to risk-hedging instruments. Greater 

integration with world financial markets can provide similar benefits. Greater trade openness 

and export diversification can also make an economy more resilient to domestic shocks since, 

at least in principle, higher exports (associated with greater trade openness) and more 

diversified export products and markets can help offset the impact of adverse shocks to 

domestic demand. 

 

(iii) Opportunities for risk-taking and moral hazard behavior 

 

On the other hand, domestic financial development can increase economic and financial 

volatility and the probability of a crisis by promoting greater risk-taking and high leverage on 

the part of households and corporations. This is especially so when the financial system is 

poorly regulated and supervised. Thus, opportunities for moral hazard behavior by firms and 

households increase, making them more vulnerable to shocks. Greater capital account 

openness and integration with world financial markets can have the same effect by 

enabling/stimulating inflows of foreign capital which can either initiate or aggravate an 

unsustainable credit boom (Favilukis, Ludvigsson and Van Nieuwerburgh (2015) and 

Justiniano, Primiceri and Tambalotti (2015)). 

 

(iv) Liquidity constraints and fire sale of assets 

 

In the presence of a negative (real or financial) shock, liquidity constraints faced by firms (and 

households) further aggravate the adverse impact on domestic demand and can also promote 

fire sales of assets by liquidity-constrained banks and corporations (Korinek and Simsek 

(2016), Shleifer and Vishny (2011)). As a result, bank and corporate balance sheets are 

adversely affected, and this can lead to a rise in expected default probabilities. More developed 

domestic financial markets and easier access to external financing, through greater capital 

account openness and integration with world financial markets, can help to alleviate liquidity 

constraints and also reduce the need (or perceived need) for fire sales of assets. 

 

(v) Market frictions and nominal rigidities 

 

Looking first at financial markets, Bernanke, Gertler, and Gilchrist (1999) argue that domestic 

financial development reduces frictions and informational asymmetries and lowers the 

sensitivity of financing conditions to changes in the net worth of borrowers. This, in turn, 

serves to mitigate the impact of shocks on banks and their borrowers.  

 

Turning to the labor market, Schmitt-Grohé and Uribe (2016) develop a model which shows 

that, if nominal wages are downwardly rigid, the combination of a fixed exchange rate and free 
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capital mobility creates a negative externality. In brief, there is overborrowing during booms 

which leads to an expansion of aggregate demand that drives up wages. When the economy 

moves into a contractionary phase of the cycle, downward nominal wage rigidity and a fixed 

exchange rate prevent real wages from falling to the level consistent with full employment. 

The model implies that, if policy makers are constrained to stick to a currency peg and cannot 

devalue the exchange rate, capital control taxes that restrict capital inflows in good times and 

subsidize external borrowing in bad times can help to mitigate the impact of large external 

shocks.   

 

(vi) Market (excess) volatility and asset bubbles 

 

Several structural characteristics of an economy can make it more susceptible to market over-

optimism (over-pessimism) and to over-reaction of market participants to new developments. 

This in turn can give rise to, or facilitate, bubbles in asset markets, with significant costs to the 

economy. A more open capital account and greater integration with world financial markets, 

for example, can affect capital flows and access to funding and credit, result in greater volatility 

of cross-border capital flows and exchange rates, and amplify the impact of shocks for both 

banks and non-financial corporations. As mentioned above, these can have direct and indirect 

consequences for bank and corporate balance sheets and expected default probabilities. 

 

The relationship between these structural features of an economy and its exposure and 

vulnerability to shocks may be non-linear. This is particularly likely to be the case with regard 

to domestic financial market development and integration with world financial markets. 

Indeed, Sahay et al. (2015) find that financial development initially lowers the volatility of 

economic growth, as it allows for an expansion of opportunities for effective risk management 

and diversification. After a certain point, however, growth volatility begins to increase again. 

 

On the basis of the above discussion, one would expect the structural economic features of an 

economy to amplify or mitigate the transmission of shocks as follows: 
 
Domestic Financial Development 
 
The impact of domestic financial market development on exposure to shocks is a priori 

somewhat ambiguous. On the one hand, by expanding opportunities for risk taking, financial 

deepening could make it easier and cheaper to engage in higher risk-taking activities and 

projects, especially for banks and other financial institutions. On the other hand, development 

of domestic financial markets and institutions enables banks and corporations to diversify risks 

and sources of funding and to better manage their risk exposures, for example through easier 

and greater access to hedging instruments. As discussed above, there is thus likely to be a non-

linear relationship between financial development and the impact of macro-financial shocks 

on corporate default probabilities. 



 

Table 1. Key channels through which structural features of an economy  

can mitigate or amplify the impact of shocks 

 

 

 

 

 

 

Domestic Financial 

Development 
Greater Trade 

Openness 
Greater Capital 

Account 

Openness 

Greater Integration 

with World 

Financial Markets 

Extent of exposure 

to shocks 
Higher exposure to 

domestic and 

nominal / credit 

shocks 

Higher exposure to 

external shocks 

Amplification of 

adverse impact of 

negative (domestic) 

aggregate supply 

shocks resulting 

from more intense 

competition from 

abroad 

Higher exposure 

to external shocks 
Higher exposure to 

external shocks 

Risk hedging and 

diversification 

 

 

 

 

 

 

Promotes risk 

hedging and 

diversification 

Promotes risk 

diversification, 

greater resilience to 

domestic demand 

shocks (more 

diversified export 

markets / products 

 Promotes risk 

hedging and 

diversification 

Risk taking and 

moral hazard 

 

 

Enables greater 

risk taking, moral 

hazard behavior 

 Enables greater 

risk taking, moral 

hazard behavior 

Enables greater 

risk taking, moral 

hazard behavior 

Liquidity 

constraints and fire 

sale of assets 

 

 

Can ease liquidity 

constraints, reduce 

fire sale of assets 

 Can ease liquidity 

constraints, 

reduce fire sale of 

assets 

Can ease liquidity 

constraints, reduce 

fire sale of assets 

Market frictions 

and nominal 

rigidities 

 

 

Can mitigate the 

impact of market 

frictions and 

nominal rigidities 

 Can amplify the 

impact of market 

frictions and 

nominal rigidities 

 

Market (excess) 

volatility and asset 

bubbles 

 

 

  Can promote 

excess market 

volatility 

Can promote 

excess market 

volatility 



 

 
Trade Openness  
 
The negative impact of domestic aggregate demand shocks on the tradable sector is more likely 

to be offset by higher foreign demand when the economy is more open to trade, and exports 

form a larger share of total aggregate demand - unless economic cycles are highly synchronized 

across trading partners. A more diversified export structure is also likely to mitigate exposure 

to demand shocks, particularly for firms in the tradable sector. On the other hand, greater trade 

openness may increase the exposure of firms in the tradable sector to external / global shocks, 

as a consequence of greater reliance on foreign markets. More intense competition from abroad 

would also tend to amplify the adverse impact of negative (domestic) aggregate supply shocks 

on the profitability and balance sheets of domestic corporations. 

 

There is a priori no reason why trade openness should affect the vulnerability of banks to 

external / global shocks directly; however, to the extent that greater trade openness results in 

their corporate borrowers being more exposed to these shocks, greater trade openness could 

amplify the credit risk associated with their loan portfolios. 

 

Exchange Rate Regime  
 
In general, a more flexible exchange rate regime may help to mitigate the impact of domestic 

aggregate demand shocks, especially for the tradable sector, to the extent that it allows the real 

exchange rate to adjust more fully to offset the impact of these shocks. On the other hand, a 

more flexible exchange rate regime may serve to amplify the impact of nominal shocks and 

shocks to global financial markets if it enables market participants to speculate and/or overreact 

to these shocks and ‘overshoot.’ Moreover, and most importantly, the impact of the exchange 

rate regime in amplifying or mitigating the impact of shocks will likely depend on other 

structural features of the economy, and in particular, the degree of openness of the capital 

account and the extent of its’ integration with global financial markets. For this reason, in our 

empirical work we do not separately examine the impact of the exchange rate regime per se on 

the transmission of shocks, but only in conjunction with capital account openness or integration 

with world financial markets. 

 

Capital Account Openness  
 
A more open capital account should help to lower the impact of domestic shocks to the extent 

that domestic banks and corporations have the option of borrowing from abroad at lower 

interest rates. On the other hand, it could make it easier to transfer funds abroad from domestic 

banks and corporations in the face of a nominal shock, and thereby weaken the health of their 

balance sheets. 
 
A more open capital account likely increases the vulnerability of both banks and corporations 

to shocks in global financial markets. Pagliari et al. (2017) in a recent paper show that capital 

flow volatility is highly prone to bouts, rising sharply during global shocks such as the taper 

tantrum episode. We would, therefore, expect a more open capital account to amplify the 

impact of global financial market shocks on the financial health of domestic banks and 

nonfinancial corporations. As the impact of capital account openness is likely to depend on the 
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exchange rate regime, we control for this when studying empirically the relationship between 

capital account openness and the impulse responses to several types of shocks. 
 
International with World Financial Markets 

 

As with domestic financial market development, greater integration with global financial 

markets could encourage more risk-taking by domestic banks (and, to a lesser extent perhaps, 

by domestic nonfinancial corporations) by expanding the opportunities for doing so. On the 

other hand, it could also make it easier for domestic institutions to diversify their risks and 

sources of funding and enable them to better hedge their risk exposures. Thus, we would expect 

a nonlinear relationship between exposure to shocks and integration with global financial 

markets. As with capital account openness, the impact of integration with world financial 

markets is likely to depend on the exchange rate regime, and we control for this in our 

regression analysis looking at the relationship between international financial integration and 

the impulse responses to several types of shocks. 

 

IV.   DATA 

We use monthly data for 29 advanced and emerging market economies. Geographically most 

economies are from Europe and Asia; but the sample excludes Canada, China, France, 

Germany, Japan, Russia, and United States, which may have a major impact on the common 

global shocks which we assume as exogenous in our empirical strategy. The sample period is 

country- and firm-specific and depends mostly on data availability but cover the timespan from 

2005m1 to 2014m12. 

 

In Table 2 we list the endogenous variables used in the heterogeneous panel SVAR model. 

Note that the interbank rates are for the banking sector only while the lending rates are for the 

tradeable and non-tradeable sectors. Most macro-economic and macro-financial data are 

available from publicly accessible sources, such as Bloomberg, Haver, International Financial 

Statistics (IFS) and World Economic Outlook (WEO) and other IMF databases, and the Bank 

for International Settlements (BIS). The EDF (Expected Default Frequency), which captures 

the expected default probability of a firm, comes from the Moody’s Analytics CreditEdge. 

EDF is firm-specific. To mitigate the heterogeneity among the firms of all sectors, we classify 

the firms into three categories banks, tradables, and non-tradables, according to their sector(s) 

of operation. A tradable firm has output in terms of goods and services traded internationally, 

or which could be traded internationally given a plausible variation in relative prices. Table 16 

in the Appendix lists the classification for 61 sectors. 

 

For the EDF data to be used in the panel structural VAR, we perform a cleansing scheme on 

the raw data. The cleansing procedure drops firms which have not enough observations, or not 

enough variance. The complete cleansing procedure is described in the Appendix. 

 

Five variables reflecting important structural features of an economy are used in our secondary-

step analysis. These country-specific variables can be roughly divided into four groups which 

relate to: development of domestic financial markets; features of the trade regime; capital 

account openness and the exchange rate regime; and integration of domestic financial markets 
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with world financial markets. Data for these variables are obtained from various open sources, 

including the World Bank (see Table 2). 

 

 

V.   EMPIRICAL STRATEGY 

Since we are interested to study the consequences of both global and national macro shocks 

for individual bank and corporate expected default probabilities, we employ a variant of the 

Pedroni (2013) panel SVAR methodology in which we allow for three tiers of aggregation for 

the response variables and the structurally identified shocks. In this manner, our application 

blends aspects of the Pedroni (2013) method as used in, for example, the two-tiered multi-

country application of Mishra, Montiel, Pedroni and Spilimbergo (2014), which uses cross 

sectional averages to identify common shocks to the panel, and the two-tiered multi-country 

application of Hao, Pedroni, Colson and Wetzstein (2017), which uses observed time series to 

identify the common shocks to the panel, but with the additional nuance that we exploit a 

within-country firm-level tier in this application. In this regard this study is, to the best of our 

knowledge, the first to use the heterogeneous panel SVAR framework to incorporate both 

aggregate macro-economic level and microeconomic firm-level data in a unified framework, 

and to bridge these levels of aggregation in our second stage analysis of the country 

characteristics that are associated with the magnitudes of the firm-level responses. The 

Technical Appendix at the end of the paper gives more details about the empirical 

methodology. 
 
In brief, the three tiers of the panel that we incorporate here correspond to a global level, an 

aggregate country-level, and a micro institutional or firm-level for banks and corporations 

within each country. The global tier is included in order to identify global risk shocks and to 

thereby control for shocks that are common among countries. The country tier is intended to 

identify the macro-economic shocks of interest and to control for shocks that are common 

across institutions within countries, while the institutional tier represents the response variable 

of interest and also serves to control for institutional, firm-level shocks. 

 

In particular, the variables of our three-tiered panel VAR system include the global VIX, 

country-level industrial production, (nominal) interest rates and exchange rates, as well as 

firm-level expected default probabilities. To understand our strategy for the three-tiered 

system, we introduce here some notation to reflect this collection of variables in a vector 

representation, 𝑍𝑖𝑐𝑡 = (𝑉𝑡,𝑌𝑐𝑡,𝑅𝑐𝑡,𝐸𝑐𝑡,𝐷𝑖𝑐𝑡)
′
, where 𝑉𝑡 represents the global VIX, 𝑌𝑐𝑡 

represents country-level industrial production, 𝑅𝑐𝑡 represents the country-level nominal 

interest rate, 𝐸𝑐𝑡 represents the country-level nominal exchange rate, and 𝐷𝑖𝑐𝑡 represents the 

firm-level expected default probabilities. Notice that we have used an 𝑖 index to indicate a 

variable that varies over the firm-level, and a 𝑐 index to indicate a variable that varies across 

countries. Thus, a variable that appears with a c index but no i index is common to all firms 

within a given country, c, while a variable that appears with a t index but no c or i index 

indicates that the variable is common across all countries and firms. 

With this vector representation we can think about the corresponding structural shocks that 

we wish to identify by representing the structural vector moving average representation as 
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∆𝑍𝑖𝑐𝑡 = 𝐴𝑖𝑐(𝐿)𝜀𝑖𝑐𝑡, where 𝐴𝑖𝑐(𝐿) =  ∑ 𝐴𝑖𝑐𝑗𝐿𝑗𝑄𝑖𝑐
𝑗=0 .  By taking the matrix of the long-run 

responses of the levels, 𝐴𝑖𝑐(1), to be lower triangular, we believe this allows us to identify 

five structural shocks, namely a global shock, 𝜖𝑡
𝑔𝑙𝑜𝑏

, a national real economy shock, 𝜀𝑐𝑡
𝑟𝑒𝑎𝑙, 

a national inflation shock 𝜀𝑐𝑡
𝑖𝑛𝑓

, a national nominal level shock, 𝜀𝑐𝑡
𝑛𝑜𝑚, and a firm-specific  

shock, 𝜖𝑖𝑐𝑡
𝑓𝑖𝑟𝑚

, so that 𝜖𝑖𝑐𝑡 = (𝜖𝑡
𝑔𝑙𝑜𝑏

, 𝜖𝑐𝑡
𝑟𝑒𝑎𝑙 , 𝜖𝑐𝑡

𝑖𝑛𝑓
, 𝜖𝑐𝑡

𝑛𝑜𝑚, 𝜖𝑖𝑐𝑡
𝑓𝑖𝑟𝑚

)′, 
 

Notice that the recursive structure of the long-run response matrix 𝐴𝑖𝑐(1) implies that the 

shocks are identified by virtue of the following economic assumptions: The global shock is the 

only shock that permanently moves the global VIX, the domestic real economy shock is the 

only other shock that permanently moves industrial production, the inflation shock moves the 

interest rate and exchange rate permanently but has only a transitory effect on industrial 

production, the nominal level shock moves the exchange rate permanently but does not move 

the interest rate or industrial production permanently, and finally, the firm-specific shock is 

any other shock that permanently moves the firm’s probability of default without permanently 

moving any of the global or national variables.5    
 
In addition to the above identifying restrictions, we also implement a number of additional 

overidentifying restrictions which allow us to improve the efficiency of the estimation and 

thereby work with a relatively short panel while still accounting for the heterogeneity in the 

dynamics and the cross-sectional dependency due to the common shocks. Specifically, the 

overidentifying restrictions are in the form of Granger non-causal restrictions which imply 

that movements in the firm-level variables do not affect the country-level variables, and 

movements in the country-level variables do not affect the global level variable. 

Equivalently, in the vector moving average form, this can be interpreted as a restriction that 

implies that the firm-level shock,  𝜀𝑖𝑐𝑡
𝑓𝑖𝑟𝑚

, has no effect on the country or global level 

variables at any time horizon, 𝑗 = 0, … , 𝑄𝑐.  Similarly, the country-level shocks, 𝜀𝑐𝑡
𝑟𝑒𝑎𝑙, 𝜖𝑐𝑡

𝑖𝑛𝑓
, 

𝜀𝑐𝑡
𝑛𝑜𝑚, are assumed to have no effect on the global variable, 𝑉𝑡, at any time horizon 𝑗 =

0, … , 𝑄. 

 

To summarize, we identify the various structural shocks to the economy by their long-term 

impact on the five variables in the system: 

 

 Global shocks are defined as structural shocks that potentially impact all the variables in the 

system in the long-run, and are the only shocks that are able to move the VIX index.  This 

serves as a control for any shocks that occur at the global rather than the national level, and 

therefore include global financial market shocks, global real economic shocks, global inflation 

shocks, and so forth.  

 Domestic real economy shocks are structural shocks that can permanently affect 

industrial production, domestic interest rates, the nominal exchange rate, and expected 

                                                 
5 Alternatively, if one wishes not to give the shocks a structural interpretation, then one can equivalently think 

of the shocks as the long run Cholesky orthogonalization of the innovations to each of the variables, since 

𝐴𝑖𝑐(1) is in this case equivalent to the Cholesky decomposition of the long run covariance matrix. See the 

technical appendix for further details. 
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default probabilities, but not the global VIX index. This would include, for example, 

country level technology or productivity shocks, and changes in consumer 

tastes/preferences that permanently affect demand for a country’s output, regardless of 

whether the changes originate in the country or in a trading partner provided they are 

not large enough to be picked up by the global shock.   

 Inflation shocks only have a permanent impact on domestic interest rates, the nominal 

exchange rate, and expected default probabilities, but not on industrial production or 

on the global VIX index. Examples of such shocks would include changes in monetary 

policy regime that can affect the growth rate of monetary aggregates, including for 

example, changes in the inflation target in inflation targeting regimes, and any shock 

that permanently affects the rate of growth of credit, and/or the growth of other 

monetary aggregates.  

 Nominal level shocks are structural shocks that only have a long-term impact on the 

nominal exchange rate and on expected default probabilities, but not on domestic 

interest rates, industrial production, or the global VIX index. An example would be a 

one-off unanticipated shock to the monetary base that does not change the long run rate 

of growth of any monetary aggregates, and thus inflation and nominal interest rates. A 

recent example is the demonetization experiment in India in November 2016, when 86 

percent of cash in circulation was suddenly and unexpectedly withdrawn almost 

overnight. Another example would be a nominal exchange rate devaluation under a 

fixed exchange rate regime. 

 Idiosyncratic individual bank/firm-specific shocks serve as controls for any firm level 

unanticipated shocks and have no impact on any of the macro-financial variables in the 

model and only affect expected default probabilities. 

The classification of real aggregate demand shocks under this framework will depend on one’s 

understanding of how the economy operates in the long run. If one assumes an upward-sloping 

long-run aggregate supply curve, aggregate demand shocks will be subsumed under ‘domestic 

real economy’ shocks. This is because shocks to aggregate demand will lead to movements in 

(nominal and real) interest rates which, in turn, can affect real output in the long run through 

their impact on investment and the capital stock. From this viewpoint ‘domestic real economy’ 

shocks incorporate both aggregate demand and aggregate supply shocks. If, instead, one takes 

a more ‘classical’ perspective and assumes that the long-run aggregate supply curve is vertical, 

aggregate demand shocks will have no permanent impact on output but can affect interest rates 

and prices in the long run. Aggregate demand shocks would under this interpretation be 

subsumed under ‘inflation’ shocks, with ‘domestic real economy’ shocks incorporating only 

aggregate supply shocks.  We prefer the former interpretation, and therefore, as shorthand, 

refer to our third structural shock as an “inflation” shock. 

 

As a rough gauge of the relative importance of the various macro-economic shocks for driving 

the national economies in our sample, our variance decomposition estimates for the 25th 

through 75th quantile of country responses indicates that, over short-term horizons, global 

shocks are responsible for around 5% and 20% of the variation in industrial production. 

Similarly, domestic real economy shocks are responsible for between approximately 50% and 



 14 

 

90%, inflation shocks for around 2% and 20%, and nominal level shocks for around 2% and 

10% of the variation in industrial production.   

 

With these identifications and restrictions in place, we then compute the individual firm-

level expected default probability impulse responses to the various national macro and 

global risk shocks, so that we have a large sample distribution of heterogeneous responses. 

In particular, we do this three-tiered panel analysis in turn for three separate cases, rotating 

three different panels into the firm-specific  𝐹𝑖𝑐𝑡 variable position. The first one of these uses 

expected default probabilities for individual banks, the second of these uses the expected 

default probabilities of corporations within the tradable sector, and the last of these uses the 

expected default probabilities of corporations within the non-tradable sector. For each case, 

we then correlate by regression the sample distributions of these responses to a cross-section 

of country characteristics, which we refer to as our second stage analysis. This second stage 

analysis allows us to investigate which characteristics help to account for the differing 

magnitudes of the responses, and therefore help to guide us toward a better understanding 

of what circumstances help to either mitigate or accentuate the probabilities of default in 

response to the various macro and global shocks. 

 

VI.   RESULTS 

We first start by looking at the impulse responses to the five types of shocks identified earlier 

- global shocks, domestic real economy shocks, inflation shocks, nominal level shocks, and 

idiosyncratic bank or firm-specific shocks. Most of the impulse responses look sensible and in 

line with what one would expect from economic theory, and the assumptions underlying our 

structural VAR (Figures 1, 2 and 3). There are, however, two surprising impulse responses. 

The first is that positive real economy shocks are associated with higher expected default 

probabilities; this may be because of the higher domestic interest rates and exchange rate 

appreciation that accompany these shocks. Also, it may reflect the dislocation associated with 

technology/productivity shocks and/or shifts in the composition of aggregate demand that 

require changes in the sectoral composition of output. The second counter-intuitive impulse 

response is that positive nominal level shocks are on average linked with higher domestic 

interest rates in the short-run for our sample of countries. This is consistent, however, with 

other empirical studies that report similar results, e.g., Mishra, Montiel, Pedroni, and 

Spilimbergo (2014). 

 

The next step is to see if there is any cross-country empirical evidence that the impact of these 

shocks is amplified or mitigated by a range of structural economic characteristics. We focus 

on the impact of the first four types of shocks on firm-level expected default probabilities. 

Correlation results among the structural economic variables show that many of them are highly 

correlated with each other at the 5 percent (highlighted in orange) and 1 percent (highlighted 

in yellow) statistical significance levels (see Table 3). For this reason, we mostly focus on the 

statistical significance of regressions of the impulse responses to the various shocks against 

each of these variables separately. More specifically: (i) we test to see if there is a non-linear 

(quadratic) relationship between the impulse responses and the level of development of 

domestic financial markets; (ii) we also examine the impact of trade openness in amplifying or 

mitigating the impact of shocks; (iii) we analyze the impact of capital account openness on the 
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impulse responses, after controlling for the exchange rate regime; and (iv) we test and see if 

there is a non-linear (quadratic) relationship between the impulse responses and integration of 

domestic financial markets with world financial markets, after controlling for the exchange 

rate regime. In all regressions, we add two macro-level control variables: (logs of) total public 

debt to GDP and private external debt to GDP.  

The key results on the structural economic variables are summarized in Figures 4, 5, and 6 for 

banks, tradables and non-tradables respectively, and detailed regression results are presented 

in Tables 4-15. 

 

With regard to the control variables, there are two counter-intuitive results to note here. First, 

the coefficients on public debt to GDP, when statistically significant, are often negative instead 

of positive. Second, when they are positive, the coefficients on private external debt to GDP 

usually turn out to be negative and statistically significant. The most plausible explanation for 

this is that, during our sample period 2008-14, many governments in our sample of countries 

incurred debt to bail out their banks and large systemic non-financial corporations in response 

to the global financial crisis; in cases where they did not do so, non-financial corporations in 

particular borrowed heavily from abroad to stay afloat. In some cases, for example in response 

to credit supply shocks, non-financial corporations may have both benefited from government 

support and also resorted to external borrowing. 

 

Turning to structural economic features of an economy, we find strong evidence of a nonlinear 

(quadratic) relationship between domestic financial development and the magnitude of impulse 

responses to shocks. Interestingly, whereas for banks domestic financial development initially 

amplifies the impact of nominal level and global financial market shocks and then mitigates it, 

we find the opposite for firms operating in the tradable and non-tradable sectors, where 

domestic financial development initially mitigates the impact of these shocks and then 

amplifies it. For all sectors domestic financial development serves to initially amplify the 

impact of inflation shocks but, beyond a certain threshold, further development tends to 

mitigate the impact of these shocks. For firms operating in both the tradable and non-tradable 

sectors there is evidence of a similar non-linear relationship in relation to domestic real 

economy shocks (Tables 4, 8 and 12). 

 

Another interesting empirical finding is that greater trade openness increases vulnerability to 

domestic real economy and inflation shocks, but reduces vulnerability to nominal level and 

global shocks, for firms operating in both the tradable and non-tradable sectors. This is rather 

surprising because, a priori, one would have expected the opposite – namely, that greater trade 

openness reduces vulnerability to domestic real economy shocks (through market/product 

diversification and greater resilience to domestic demand shocks) while amplifying the impact 

of global shocks (through higher exposure to external shocks, including through foreign 

demand for domestic output). For banks as well, there is some (weaker) evidence that greater 

trade openness amplifies the impact of domestic real economy and inflation shocks while (in 

the short- to medium- term) somewhat mitigating the impact of global shocks (Tables 5, 9 and 

13). This could reflect more intense external competition associated with greater trade 

openness. Also, the high and statistically significant correlation of trade openness with 

international financial integration (see Table 3) may in practice make it difficult to distinguish 

separately the effects of both, even if they are not included jointly in the regressions. 
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Our empirical results also suggest that greater capital account openness increases vulnerability 

to domestic real economy shocks but reduces vulnerability to nominal level and global 

financial market shocks, for all types of corporate entities after controlling for the exchange 

rate regime. For firms operating in the tradable sector greater capital account openness also 

tends to amplify the impact of inflation shocks (Tables 6, 10 and 14). 

 

As with domestic financial development, there is evidence of a nonlinear (quadratic) 

relationship between greater integration with world financial markets and the impulse 

responses to shocks, after controlling for the exchange rate regime. For banks, our empirical 

results suggest that domestic financial development initially amplifies the impact of inflation, 

nominal level, and global shocks before mitigating them, whereas the opposite is the case for 

greater integration with world financial markets. We also find that international financial 

integration initially increases vulnerability to domestic real economy shocks, but this effect 

reverses after a certain threshold. The results for firms operating in the tradable and non-

tradable sectors are the same, with international financial integration initially reducing and then 

increasing vulnerability to inflation, nominal level, and global financial market shocks, and 

conversely for domestic real economy shocks. The one exception is that, for the tradable sector, 

the impact of inflation shocks appears to be linear, with international financial integration 

mitigating the impact of these shocks (Tables 7, 11 and 15). 

 

Finally, concerning the exchange rate regime, a key finding is that, even when its impact on 

the magnitude of transmission of shocks is statistically significant, the sizes of the coefficients 

are so small as to indicate that its economic impact is negligible. 

 

 

VII.   CONCLUSIONS 

 

 Most of the existing literature has either looked at the impact of structural features of an 

economy on the performance or stability of the economy or studied the role of macro-financial 

shocks in explaining firm-level vulnerabilities. In this paper, we have instead tried to explain 

differences across economies in the exposures of their banks and nonfinancial corporations to 

various types of shocks (domestic real economy, inflation, nominal level, and global) and have 

analyzed how structural economic features of an economy amplify or mitigate these exposures.  

 

Our empirical study concludes that country-specific structural characteristics relating to 

domestic financial markets, features of the trade regime, capital account openness, and 

integration with world financial markets can indeed amplify or mitigate the transmission of 

shocks on corporate default probabilities, depending on the nature of the shock and their 

sector of operation.  Not surprisingly, we find that these structural features of an economy 

have a significant impact on banks and on firms operating in the tradable sector, but a more 

limited impact on firms operating in the non-tradable sector.  

 

An important message conveyed by our empirical results is that the impact of structural 

economic features on the transmission of macro-financial shocks to corporate default 

probabilities is more nuanced than implied by previous research. The impact is often nonlinear 
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and can depend both on the nature of the shock hitting the economy and on the sector of the 

economy under consideration. On nonlinearities, for example, our results reinforce the findings 

of Sahay et al. (2015) of a nonlinear quadratic relationship between domestic financial 

development and the magnitude of impulse responses to various types of shocks. We also find 

evidence of a similar quadratic relationship between greater integration with world financial 

markets and the dynamic firm-level responses to macro-financial shocks, after controlling for 

the exchange rate regime. Regarding the importance of the nature of shocks hitting the 

economy, we find for instance that greater capital account openness amplifies the impact of 

domestic real economy shocks for banks but mitigates the impact of nominal level and global 

financial market shocks.   

 

Similarly, the sectoral composition of the economy can be important when considering the 

potential impact of different types of shocks. To take a concrete example, domestic financial 

development initially amplifies the impact of nominal level and global financial market shocks 

and then mitigates it for banks. However, the opposite is the case for firms operating in the 

tradable and non-tradable sectors, where domestic financial development initially mitigates the 

impact of these shocks and then amplifies it.  An important implication of this is that policy 

makers need to be pro-active and take measures ex ante to ensure that nonfinancial corporations 

do not over-leverage themselves, nor take excessive risks that would expose them to these 

shocks, with the development of domestic financial markets.  

 

Somewhat surprisingly, greater trade openness increases vulnerability to domestic real 

economy and inflation shocks, but reduces vulnerability to nominal level and global shocks, 

for firms operating in both the tradable and non-tradable sectors. This may be due to 

amplification of the adverse effects of negative (domestic) aggregate supply shocks on the 

profitability and balance sheets of domestic corporations as a result of more intense 

competition from abroad. At the same time, greater trade openness could make domestic firms 

less vulnerable to global shocks by facilitating diversification of export markets and products.    

 

A key message of our empirical study is that different reform measures could have offsetting 

or reinforcing effects on corporate profitability and the health of their balance sheets, which 

should guide policy decisions on the prioritization and sequencing of these reforms. For 

example, our results indicate that capital account openness increases vulnerability to real 

economy shocks, perhaps by facilitating greater risk-taking and moral hazard behavior, and 

amplifying the impact of market frictions and nominal rigidities. On the other hand, for non-

financial corporations, domestic financial market development tends to mitigate the impact of 

real economy shocks after a certain threshold. This suggests that policy makers should give 

priority to developing their domestic financial sectors prior to opening up their capital 

accounts. At the same time, however, this could amplify the adverse impacts of negative 

nominal level and global shocks, which could be offset – at least to some extent – not just by 

the opening up of the capital account, but also through policies to promote external trade.  

 

Taken as a whole, a holistic approach to structural reforms is needed, given that our results 

indicate that developing domestic financial markets, trade-related reforms, and facilitating 

freer cross-border movements of capital can have opposing impacts on domestic corporate 

vulnerabilities, in particular to domestic real economy shocks and inflation shocks. 
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APPENDIX 

 

A.   Variables used in Empirical Analysis 

 

Table 2. Variable Definition and Sources 

 

Variables  Definitions and Sources 

 

EQ EDF (Expected Default Frequency). Source: Moodys’ Analytics 

CreditEdge database. 

 

S Nominal exchange rate (local currency against the U.S. dollar). Source: 

International Financial Statistics 

 

R Interbank rates for banks and lending rates for tradables and non-

tradables. Sources: Haver, Bloomberg, International Financial Statistics 

 

Q Industrial production index. Sources: WEO and Bloomberg 

 

V VIX is the ticker symbol for the Chicago Board Options Exchange 

(CBOE) Volatility Index, which shows the market's expectation of 30-

day volatility. Source: Bloomberg 

 

FD Financial Development Index. Source: Sahay et al. (2015) 

 

Schindler Schindler capital account index. Source: update to the dataset provided 

by Fernández et al (2015) 

 

FinIntg Financial Integration index. Source: Lane and Milesi-Ferreti (2017) 

 

ERR1 Exchange rate regime. Source: IMF AREAERs database 

 

Trade 

Openness 

Trade openness measure (Exports plus Imports in percent of GDP). 

Source: WEO 

 

PDGDP Total gross public debt in percent of GDP. Source: update to the dataset 

provided by Abbas et al (2011) 

 

ExtDebt Private external debt in percent of GDP. Source: WEO and BIS (Bank 

for International Settlements). 

 



 

B.   Impulse Response functions 

 

Figure 1. Impulse Response for Banks 
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Figure 2. Impulse Response for Tradables 
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Figure 3. Impulse Response for Non-Tradables 
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C.   Factors affecting transmission of shocks 

 

Figure 4. Banks: Factors affecting transmission of shocks 
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Figure 5. Tradables: Factors affecting transmission of shocks 
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Figure 6. Non-Tradables: Factors affecting transmission of shocks 
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D.   Bilateral Regression Results Tables 

 
Table 3: Correlation Matrix of Structural and Institutional Factors 

 

 

 
 

 

 

SCHINDLER FININTG FD ERR1 TRADE OPENNESS 

SCHINDLER 1.000

----- 

FININTG -0.402 1.000

0.028 ----- 

FD -0.439 0.454 1.000

0.015 0.012 ----- 

ERR1 -0.099 -0.072 0.277 1.000

0.603 0.705 0.138 ----- 

TRADE OPENNESS -0.212 0.879 0.356 -0.093 1.000

0.261 0.000 0.054 0.626 ----- 



 

Table 4. Banks – Impulse Response Relationships with Domestic Financial Development 

 

 
 

 

Table 5. Banks – Impulse Response Relationships with Trade Openness 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month

fd 0.257 -0.750 0.344 0.381 0.862** 1.659*** 1.971*** 1.959** 1.140** 1.506** 1.954*** 1.135 1.592*** 1.293* 1.809** 2.204***

(0.344) (0.527) (0.677) (0.724) (0.382) (0.505) (0.654) (0.799) (0.477) (0.660) (0.728) (0.750) (0.535) (0.735) (0.811) (0.756)

fd2 -0.169 0.882* 0.080 0.095 -0.739** -1.459*** -1.929*** -1.908*** -1.077** -1.449** -1.866*** -1.227* -1.618*** -1.248* -1.673** -1.887***

(0.305) (0.466) (0.599) (0.640) (0.338) (0.447) (0.578) (0.707) (0.422) (0.584) (0.644) (0.664) (0.473) (0.650) (0.718) (0.669)

l_pdgdp 0.006 0.021 -0.015 -0.014 -0.038* -0.041 -0.014 -0.015 -0.089*** -0.092** -0.087** -0.059 -0.035 -0.046 -0.123*** -0.122***

(0.019) (0.029) (0.037) (0.039) (0.021) (0.027) (0.036) (0.044) (0.026) (0.036) (0.040) (0.041) (0.029) (0.040) (0.044) (0.041)

l_Extdebt -0.001 0.036** 0.042* 0.032 -0.005 -0.012 -0.032 -0.025 -0.011 -0.017 -0.033 -0.035 -0.049*** -0.035 -0.022 -0.012

(0.011) (0.017) (0.022) (0.023) (0.012) (0.016) (0.021) (0.026) (0.015) (0.021) (0.023) (0.024) (0.017) (0.023) (0.026) (0.024)

Constant -0.121* -0.108 -0.375*** -0.362** -0.113 -0.285*** -0.302** -0.278* 0.092 0.078 0.007 0.159 0.004 0.093 0.162 -0.084

(0.071) (0.108) (0.139) (0.149) (0.079) (0.104) (0.134) (0.164) (0.098) (0.136) (0.150) (0.154) (0.110) (0.151) (0.167) (0.156)

Observations 528 528 528 528 528 528 528 528 528 528 528 528 528 528 528 528

R-squared 0.011 0.046 0.049 0.062 0.020 0.040 0.057 0.044 0.081 0.065 0.055 0.044 0.060 0.017 0.049 0.042

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Domestic Real Economy shocks Inflation shocks Nominal Level shocks Global shocks

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month

l_Openness 0.006 0.041** 0.058*** 0.047** 0.023* 0.037** 0.035* 0.003 -0.019 -0.029 -0.020 -0.030 -0.040** -0.040* -0.040 0.010

(0.011) (0.016) (0.021) (0.023) (0.012) (0.016) (0.021) (0.025) (0.015) (0.020) (0.023) (0.023) (0.017) (0.023) (0.025) (0.023)

l_pdgdp 0.020 0.049** 0.061** 0.077*** -0.032** -0.035* -0.051* -0.034 -0.083*** -0.090*** -0.090*** -0.090*** -0.052** -0.041 -0.103*** -0.086***

(0.014) (0.021) (0.027) (0.029) (0.015) (0.020) (0.027) (0.032) (0.019) (0.026) (0.029) (0.030) (0.021) (0.029) (0.032) (0.030)

l_Extdebt -0.002 -0.011* -0.010 -0.019** 0.006 0.019*** 0.025*** 0.027*** 0.016*** 0.026*** 0.024*** 0.022** 0.014** 0.011 0.025** 0.023**

(0.004) (0.006) (0.008) (0.009) (0.005) (0.006) (0.008) (0.010) (0.006) (0.008) (0.009) (0.009) (0.006) (0.009) (0.010) (0.009)

Constant -0.103** -0.366*** -0.493*** -0.460*** -0.028 -0.109 -0.043 0.079 0.357*** 0.434*** 0.408*** 0.446*** 0.400*** 0.427*** 0.592*** 0.260**

(0.050) (0.077) (0.100) (0.107) (0.057) (0.074) (0.098) (0.120) (0.070) (0.097) (0.107) (0.110) (0.079) (0.108) (0.119) (0.112)

Observations 559 559 559 559 559 559 559 559 559 559 559 559 559 559 559 559

R-squared 0.007 0.038 0.038 0.040 0.014 0.032 0.028 0.018 0.066 0.057 0.041 0.040 0.040 0.018 0.046 0.029

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Domestic Real Economy shocks Inflation shocks Nominal Level shocks Global shocks



 

Table 6. Banks – Impulse Response Relationships with Capital Account Openness 

 

 

Table 7. Banks – Impulse Response Relationships with Integration with World Financial Markets 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month

Schindler 0.004 -0.164*** -0.180*** -0.211*** -0.025 0.007 0.073 0.060 0.070** 0.134*** 0.154*** 0.154*** 0.208*** 0.214*** 0.177*** 0.061

(0.025) (0.038) (0.049) (0.052) (0.028) (0.037) (0.048) (0.058) (0.034) (0.047) (0.053) (0.054) (0.038) (0.052) (0.058) (0.055)

ERR1 0.004 0.006 0.006 0.011 0.002 0.004 0.002 0.019** 0.007 0.008 0.000 -0.005 0.001 -0.001 0.002 0.004

(0.004) (0.006) (0.008) (0.008) (0.004) (0.006) (0.007) (0.009) (0.005) (0.007) (0.008) (0.008) (0.006) (0.008) (0.009) (0.009)

l_pdgdp 0.028* 0.014 0.026 0.033 -0.030* -0.014 -0.011 0.003 -0.062*** -0.049 -0.044 -0.052 0.006 0.018 -0.054 -0.055

(0.016) (0.024) (0.031) (0.033) (0.018) (0.023) (0.030) (0.037) (0.022) (0.030) (0.033) (0.034) (0.024) (0.033) (0.037) (0.035)

l_Extdebt -0.003 0.013 0.022* 0.012 0.014* 0.024** 0.028** 0.043*** 0.018* 0.018 0.009 -0.002 -0.013 -0.021 0.006 0.021

(0.007) (0.010) (0.013) (0.014) (0.007) (0.010) (0.013) (0.016) (0.009) (0.013) (0.014) (0.015) (0.010) (0.014) (0.016) (0.015)

Constant -0.132** -0.107 -0.171 -0.172 0.042 -0.063 -0.081 -0.245* 0.118 0.072 0.136 0.221 0.001 0.048 0.208 0.157

(0.064) (0.097) (0.125) (0.134) (0.071) (0.094) (0.122) (0.148) (0.088) (0.121) (0.134) (0.138) (0.097) (0.134) (0.149) (0.141)

Observations 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517

R-squared 0.010 0.060 0.045 0.062 0.012 0.021 0.038 0.042 0.083 0.074 0.056 0.046 0.086 0.042 0.059 0.030

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Domestic Real Economy shocks Inflation shocks Nominal Level shocks Global shocks

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month

l_FinIntg -0.036 0.343*** 0.446*** 0.366*** -0.068 -0.125 -0.409*** -0.183 -0.299*** -0.491*** -0.508*** -0.665*** -0.466*** -0.337** -0.372** -0.104

(0.066) (0.100) (0.129) (0.138) (0.074) (0.097) (0.125) (0.152) (0.090) (0.124) (0.138) (0.141) (0.100) (0.139) (0.155) (0.146)

l_FinIntg2 0.004 -0.028*** -0.036*** -0.028** 0.007 0.012 0.036*** 0.012 0.025*** 0.042*** 0.043*** 0.058*** 0.038*** 0.026** 0.031** 0.009

(0.006) (0.009) (0.012) (0.013) (0.007) (0.009) (0.012) (0.014) (0.009) (0.012) (0.013) (0.013) (0.009) (0.013) (0.015) (0.014)

ERR1 0.004 0.003 0.003 0.007 0.001 0.004 0.003 0.016* 0.007 0.010 0.004 -0.002 0.005 0.004 0.009 0.008

(0.004) (0.005) (0.007) (0.008) (0.004) (0.005) (0.007) (0.008) (0.005) (0.007) (0.008) (0.008) (0.005) (0.008) (0.008) (0.008)

l_pdgdp 0.017 0.013 0.013 0.029 -0.024 -0.012 0.001 0.039 -0.045** -0.039 -0.039 -0.048 0.006 0.013 -0.064* -0.067*

(0.016) (0.025) (0.032) (0.034) (0.018) (0.024) (0.031) (0.038) (0.022) (0.031) (0.034) (0.035) (0.025) (0.034) (0.038) (0.036)

l_Extdebt -0.002 -0.004 0.005 -0.011 0.010 0.023*** 0.031*** 0.045*** 0.022*** 0.029*** 0.022* 0.010 0.009 0.003 0.025** 0.028**

(0.005) (0.008) (0.011) (0.011) (0.006) (0.008) (0.010) (0.013) (0.007) (0.010) (0.011) (0.012) (0.008) (0.012) (0.013) (0.012)

Constant -0.028 -1.116*** -1.460*** -1.278*** 0.197 0.267 1.030*** 0.292 0.945*** 1.438*** 1.555*** 2.047*** 1.368*** 1.079*** 1.283*** 0.457

(0.179) (0.271) (0.349) (0.376) (0.200) (0.265) (0.340) (0.413) (0.244) (0.337) (0.374) (0.383) (0.271) (0.378) (0.419) (0.396)

Observations 528 528 528 528 528 528 528 528 528 528 528 528 528 528 528 528

R-squared 0.011 0.070 0.068 0.066 0.013 0.024 0.058 0.055 0.111 0.102 0.077 0.081 0.107 0.041 0.061 0.029

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Domestic Real Economy shocks Inflation shocks Nominal Level shocks Global shocks



 

Table 8. Tradables – Impulse Response Relationships with Domestic Financial Development 

 

 

Table 9. Tradables – Impulse Response Relationships with Trade Openness 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month

fd 0.271* 1.273*** 1.630*** 1.323*** 1.257*** 2.048*** 2.114*** 1.002*** -0.784*** -1.298*** -1.166*** -1.554*** -1.196*** -2.394*** -2.950*** -1.986***

(0.154) (0.243) (0.288) (0.337) (0.140) (0.215) (0.273) (0.312) (0.177) (0.237) (0.257) (0.279) (0.226) (0.339) (0.336) (0.304)

fd2 -0.158 -0.902*** -1.160*** -0.722** -1.156*** -1.992*** -2.142*** -1.089*** 0.404*** 0.854*** 0.748*** 1.054*** 0.779*** 1.732*** 2.259*** 1.410***

(0.136) (0.214) (0.254) (0.297) (0.124) (0.190) (0.241) (0.276) (0.156) (0.209) (0.227) (0.246) (0.199) (0.299) (0.296) (0.268)

l_pdgdp -0.055*** -0.093*** -0.099*** -0.084*** -0.032*** -0.036*** -0.052*** -0.021 0.094*** 0.108*** 0.100*** 0.094*** 0.139*** 0.194*** 0.183*** 0.146***

(0.007) (0.011) (0.013) (0.015) (0.006) (0.010) (0.012) (0.014) (0.008) (0.011) (0.012) (0.013) (0.010) (0.015) (0.015) (0.014)

l_Extdebt 0.021*** 0.027*** 0.030*** 0.041*** -0.021*** -0.047*** -0.055*** -0.028*** -0.014*** -0.008 -0.016*** -0.019*** -0.016*** -0.014* 0.010 -0.014**

(0.004) (0.006) (0.007) (0.008) (0.003) (0.005) (0.006) (0.007) (0.004) (0.006) (0.006) (0.007) (0.005) (0.008) (0.008) (0.007)

Constant -0.003 -0.248*** -0.366*** -0.418*** -0.161*** -0.220*** -0.099 0.012 0.081* 0.167*** 0.191*** 0.339*** 0.089 0.308*** 0.402*** 0.307***

(0.038) (0.060) (0.071) (0.083) (0.035) (0.053) (0.067) (0.077) (0.044) (0.059) (0.063) (0.069) (0.056) (0.084) (0.083) (0.075)

Observations 4,352 4,352 4,352 4,352 4,352 4,352 4,352 4,352 4,352 4,352 4,352 4,352 4,352 4,352 4,352 4,352

R-squared 0.034 0.049 0.047 0.055 0.022 0.041 0.037 0.015 0.140 0.089 0.064 0.055 0.115 0.093 0.088 0.077

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Domestic Real Economy shocks Inflation shocks Nominal Level shocks Global shocks

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month

l_Openness 0.033*** 0.089*** 0.099*** 0.112*** 0.020*** 0.025*** 0.030*** 0.034*** -0.083*** -0.104*** -0.109*** -0.142*** -0.097*** -0.134*** -0.125*** -0.110***

(0.004) (0.006) (0.008) (0.009) (0.004) (0.006) (0.007) (0.009) (0.005) (0.006) (0.007) (0.007) (0.006) (0.009) (0.009) (0.008)

l_pdgdp -0.065*** -0.115*** -0.121*** -0.143*** -0.010* 0.029*** 0.035*** 0.038*** 0.149*** 0.163*** 0.147*** 0.132*** 0.181*** 0.235*** 0.209*** 0.186***

(0.006) (0.009) (0.010) (0.012) (0.005) (0.008) (0.010) (0.012) (0.006) (0.008) (0.009) (0.010) (0.008) (0.012) (0.012) (0.011)

l_Extdebt 0.011*** 0.012*** 0.011*** 0.002 0.006*** -0.001 -0.009*** -0.010*** 0.001 -0.004 -0.002 0.008*** -0.001 -0.003 0.007** -0.004

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

Constant 0.018 -0.104*** -0.139*** -0.072 -0.096*** -0.232*** -0.239*** -0.224*** -0.111*** -0.041 0.046 0.221*** -0.094*** -0.049 -0.027 -0.027

(0.023) (0.037) (0.043) (0.052) (0.021) (0.033) (0.042) (0.050) (0.026) (0.035) (0.038) (0.042) (0.033) (0.050) (0.050) (0.046)

Observations 5,265 5,265 5,265 5,265 5,265 5,265 5,265 5,265 5,265 5,265 5,265 5,265 5,265 5,265 5,265 5,265

R-squared 0.031 0.054 0.047 0.048 0.008 0.008 0.008 0.007 0.157 0.109 0.088 0.102 0.138 0.105 0.100 0.080

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Domestic Real Economy shocks Inflation shocks Nominal Level shocks Global shocks



 

Table 10. Tradables – Impulse Response Relationships with Capital Account Openness 

 

 

Table 11. Tradables – Impulse Response Relationships with Integration with World Financial Markets 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month

Schindler -0.001 -0.013*** -0.013*** -0.012** -0.010*** -0.016*** -0.013*** -0.008* 0.018*** 0.026*** 0.027*** 0.031*** 0.026*** 0.031*** 0.023*** 0.025***

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

ERR1 0.001*** 0.002*** 0.002*** 0.004*** 0.000** -0.000** -0.001*** 0.000 -0.002*** -0.002*** -0.002*** -0.003*** -0.002*** -0.003*** -0.003*** -0.003***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

l_pdgdp -0.055*** -0.099*** -0.104*** -0.107*** -0.004 0.017* 0.013 0.028** 0.119*** 0.126*** 0.121*** 0.110*** 0.155*** 0.200*** 0.174*** 0.153***

(0.006) (0.010) (0.012) (0.014) (0.006) (0.009) (0.011) (0.013) (0.007) (0.010) (0.011) (0.011) (0.009) (0.014) (0.014) (0.012)

l_Extdebt 0.021*** 0.032*** 0.037*** 0.033*** 0.004* 0.000 0.001 0.007 -0.005* -0.007* -0.014*** -0.022*** -0.015*** -0.025*** -0.013*** -0.023***

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

Constant 0.046 0.174*** 0.128* 0.061 0.042 0.087 0.116* -0.022 -0.374*** -0.419*** -0.390*** -0.319*** -0.444*** -0.506*** -0.391*** -0.347***

(0.039) (0.061) (0.073) (0.085) (0.036) (0.055) (0.070) (0.079) (0.045) (0.060) (0.064) (0.070) (0.056) (0.085) (0.085) (0.076)

Observations 4,340 4,340 4,340 4,340 4,340 4,340 4,340 4,340 4,340 4,340 4,340 4,340 4,340 4,340 4,340 4,340

R-squared 0.035 0.045 0.042 0.051 0.008 0.012 0.008 0.005 0.132 0.093 0.070 0.066 0.125 0.091 0.080 0.080

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Domestic Real Economy shocks Inflation shocks Nominal Level shocks Global shocks

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month

l_FinIntg 0.243*** 0.695*** 0.878*** 1.021*** -0.016*** -0.044*** -0.069*** -0.046*** -0.636*** -0.644*** -0.533*** -0.683*** -0.726*** -1.078*** -1.123*** -0.959***

(0.043) (0.067) (0.079) (0.093) (0.004) (0.006) (0.008) (0.009) (0.048) (0.065) (0.071) (0.077) (0.061) (0.093) (0.092) (0.083)

l_FinIntg2 -0.020*** -0.059*** -0.076*** -0.087*** 0.052*** 0.052*** 0.042*** 0.056*** 0.061*** 0.091*** 0.097*** 0.082***

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

ERR1 0.000 0.000 0.001 0.001*** 0.001*** 0.001*** 0.002*** 0.002*** 0.000 -0.000 -0.000 -0.001* -0.000 -0.001 -0.001** -0.001**

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

l_pdgdp -0.018* 0.014 0.040** 0.056*** 0.003 0.029*** 0.025** 0.035*** 0.016 0.017 0.030* -0.009 0.031** 0.018 -0.014 -0.009

(0.009) (0.015) (0.017) (0.020) (0.006) (0.009) (0.011) (0.013) (0.011) (0.014) (0.015) (0.017) (0.013) (0.020) (0.020) (0.018)

l_Extdebt 0.015*** 0.018*** 0.021*** 0.013** 0.007*** 0.008** 0.012*** 0.015*** 0.010*** 0.007** -0.002 -0.008* -0.001 -0.004 0.006 -0.005

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

Constant -0.729*** -2.174*** -2.817*** -3.309*** -0.046* -0.012 0.096* -0.029 1.824*** 1.895*** 1.578*** 2.184*** 2.143*** 3.270*** 3.450*** 2.988***

(0.140) (0.220) (0.261) (0.305) (0.026) (0.041) (0.051) (0.058) (0.158) (0.214) (0.233) (0.252) (0.203) (0.307) (0.305) (0.274)

Observations 4,340 4,340 4,340 4,340 4,340 4,340 4,340 4,340 4,340 4,340 4,340 4,340 4,340 4,340 4,340 4,340

R-squared 0.046 0.074 0.072 0.084 0.006 0.018 0.023 0.010 0.186 0.121 0.088 0.085 0.157 0.122 0.113 0.111

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Domestic Real Economy shocks Inflation shocks Nominal Level shocks Global shocks



 

Table 12. Non-Tradables – Impulse Response Relationships with Domestic Financial Development 

 

 
 

Table 13. Non-Tradables – Impulse Response Relationships with Trade Openness 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month

fd -0.074 0.843** 1.276*** 0.674 0.730*** 0.905** 1.106*** 0.496 -0.037 0.175 -0.112 -0.176 -0.055 -0.564 -1.650*** -0.439

(0.242) (0.386) (0.487) (0.594) (0.239) (0.361) (0.427) (0.531) (0.309) (0.398) (0.453) (0.495) (0.375) (0.558) (0.575) (0.534)

fd2 0.139 -0.569* -0.901** -0.238 -0.668*** -0.954*** -1.205*** -0.627 -0.227 -0.406 -0.093 -0.051 -0.186 0.172 1.158** 0.091

(0.215) (0.345) (0.434) (0.529) (0.213) (0.322) (0.381) (0.474) (0.276) (0.355) (0.404) (0.441) (0.334) (0.497) (0.513) (0.476)

l_pdgdp -0.031*** -0.057*** -0.046*** -0.048*** -0.020*** -0.029*** -0.031** 0.005 0.078*** 0.095*** 0.099*** 0.091*** 0.115*** 0.167*** 0.144*** 0.125***

(0.008) (0.012) (0.015) (0.019) (0.007) (0.011) (0.013) (0.017) (0.010) (0.012) (0.014) (0.015) (0.012) (0.017) (0.018) (0.017)

l_Extdebt 0.027*** 0.022*** 0.024** 0.043*** -0.009* -0.022*** -0.031*** -0.014 -0.019*** -0.018** -0.018* -0.027** -0.025*** -0.034*** -0.008 -0.033***

(0.005) (0.008) (0.010) (0.013) (0.005) (0.008) (0.009) (0.011) (0.007) (0.009) (0.010) (0.011) (0.008) (0.012) (0.012) (0.011)

Constant -0.007 -0.228** -0.422*** -0.338** -0.104* -0.030 -0.008 -0.009 -0.057 -0.168* -0.109 -0.035 -0.125 -0.055 0.219 -0.009

(0.057) (0.091) (0.115) (0.140) (0.056) (0.085) (0.101) (0.125) (0.073) (0.094) (0.107) (0.116) (0.088) (0.131) (0.135) (0.126)

Observations 1,947 1,947 1,947 1,947 1,947 1,947 1,947 1,947 1,947 1,947 1,947 1,947 1,947 1,947 1,947 1,947

R-squared 0.034 0.036 0.030 0.034 0.008 0.016 0.022 0.013 0.105 0.080 0.049 0.038 0.095 0.085 0.065 0.062

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Domestic Real Economy shocks Inflation shocks Nominal Level shocks Global shocks

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month

l_Openness 0.021*** 0.070*** 0.091*** 0.112*** 0.021*** 0.025*** 0.030*** 0.035*** -0.059*** -0.073*** -0.078*** -0.101*** -0.067*** -0.091*** -0.099*** -0.074***

(0.005) (0.008) (0.011) (0.013) (0.005) (0.008) (0.010) (0.012) (0.007) (0.009) (0.010) (0.011) (0.008) (0.012) (0.012) (0.012)

l_pdgdp -0.038*** -0.073*** -0.066*** -0.086*** -0.016** -0.012 -0.005 0.024 0.107*** 0.127*** 0.123*** 0.115*** 0.142*** 0.200*** 0.169*** 0.155***

(0.007) (0.011) (0.014) (0.017) (0.007) (0.010) (0.013) (0.016) (0.009) (0.011) (0.013) (0.015) (0.011) (0.016) (0.016) (0.015)

l_Extdebt 0.012*** 0.013*** 0.014*** 0.012** 0.007*** 0.003 -0.003 -0.005 0.003 0.001 0.001 0.012*** 0.001 -0.002 0.005 -0.002

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

Constant -0.023 -0.168*** -0.310*** -0.303*** -0.073** -0.084* -0.099 -0.186** -0.065 -0.060 -0.004 0.091 -0.098* -0.126 -0.008 -0.094

(0.035) (0.054) (0.067) (0.083) (0.033) (0.050) (0.060) (0.077) (0.042) (0.055) (0.063) (0.071) (0.051) (0.078) (0.079) (0.074)

Observations 2,199 2,199 2,199 2,199 2,199 2,199 2,199 2,199 2,199 2,199 2,199 2,199 2,199 2,199 2,199 2,199

R-squared 0.023 0.045 0.040 0.040 0.011 0.005 0.005 0.006 0.102 0.084 0.067 0.073 0.108 0.089 0.076 0.061

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Domestic Real Economy shocks Inflation shocks Nominal Level shocks Global shocks



 

Table 14. Non-Tradables – Impulse Response Relationships with Capital Account Openness 

 

 

Table 15. Non-Tradables – Impulse Response Relationships with Integration with World Financial Markets 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month

Schindler -0.002 -0.013*** -0.011* -0.011 -0.005* -0.007 -0.007 -0.003 0.014*** 0.022*** 0.023*** 0.026*** 0.012*** 0.014** 0.015** 0.018***

(0.003) (0.004) (0.005) (0.007) (0.003) (0.004) (0.005) (0.006) (0.003) (0.004) (0.005) (0.006) (0.004) (0.006) (0.006) (0.006)

ERR1 0.001*** 0.002*** 0.002*** 0.004*** 0.001*** 0.000 -0.000 -0.000 -0.002*** -0.002*** -0.002*** -0.002*** -0.002*** -0.003*** -0.003*** -0.003***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

l_pdgdp -0.033*** -0.064*** -0.048*** -0.062*** -0.011 -0.012 -0.015 0.018 0.100*** 0.118*** 0.116*** 0.108*** 0.132*** 0.186*** 0.155*** 0.146***

(0.008) (0.013) (0.016) (0.019) (0.008) (0.012) (0.014) (0.018) (0.010) (0.013) (0.015) (0.016) (0.012) (0.018) (0.019) (0.018)

l_Extdebt 0.022*** 0.027*** 0.033*** 0.039*** 0.007** 0.007 0.006 0.011* -0.003 -0.001 -0.009 -0.019*** -0.014*** -0.025*** -0.019*** -0.024***

(0.003) (0.005) (0.006) (0.007) (0.003) (0.005) (0.005) (0.007) (0.004) (0.005) (0.006) (0.006) (0.005) (0.007) (0.007) (0.007)

Constant -0.028 0.053 -0.110 -0.152 -0.003 0.068 0.138* -0.007 -0.289*** -0.413*** -0.382*** -0.321*** -0.270*** -0.344*** -0.256** -0.309***

(0.045) (0.072) (0.091) (0.111) (0.045) (0.068) (0.081) (0.100) (0.058) (0.075) (0.085) (0.092) (0.070) (0.105) (0.108) (0.100)

Observations 1,922 1,922 1,922 1,922 1,922 1,922 1,922 1,922 1,922 1,922 1,922 1,922 1,922 1,922 1,922 1,922

R-squared 0.038 0.046 0.038 0.053 0.013 0.003 0.003 0.004 0.098 0.088 0.060 0.055 0.105 0.085 0.068 0.067

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Domestic Real Economy shocks Inflation shocks Nominal Level shocks Global shocks

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month 1 month 3 month 6 month 12month

l_FinIntg 0.256*** 0.583*** 0.744*** 0.871*** -0.029 -0.222*** -0.219** -0.264** -0.635*** -0.571*** -0.446*** -0.590*** -0.666*** -0.978*** -1.089*** -0.986***

(0.053) (0.084) (0.106) (0.129) (0.053) (0.080) (0.095) (0.118) (0.066) (0.086) (0.099) (0.108) (0.081) (0.121) (0.124) (0.116)

l_FinIntg2 -0.022*** -0.050*** -0.065*** -0.076*** 0.002 0.018** 0.017* 0.022** 0.052*** 0.045*** 0.034*** 0.047*** 0.056*** 0.082*** 0.093*** 0.084***

(0.005) (0.008) (0.010) (0.012) (0.005) (0.007) (0.009) (0.011) (0.006) (0.008) (0.009) (0.010) (0.007) (0.011) (0.011) (0.010)

ERR1 0.000 0.001 0.001*** 0.003*** 0.001*** 0.001** 0.001* 0.000 0.000 0.000 0.001 0.000 -0.000 -0.000 -0.001 -0.000

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

l_pdgdp 0.003 0.021 0.063*** 0.067** -0.012 -0.037** -0.036* -0.017 0.015 0.045** 0.061*** 0.029 0.040** 0.051* -0.002 0.004

(0.011) (0.018) (0.023) (0.028) (0.011) (0.017) (0.021) (0.026) (0.014) (0.019) (0.021) (0.023) (0.017) (0.026) (0.027) (0.025)

l_Extdebt 0.017*** 0.016*** 0.020*** 0.023*** 0.008*** 0.013*** 0.014** 0.017** 0.013*** 0.015*** 0.005 -0.004 0.001 -0.004 0.002 -0.004

(0.003) (0.005) (0.006) (0.008) (0.003) (0.005) (0.006) (0.007) (0.004) (0.005) (0.006) (0.006) (0.005) (0.007) (0.007) (0.007)

Constant -0.839*** -1.894*** -2.561*** -2.999*** 0.027 0.671** 0.709** 0.777** 1.798*** 1.537*** 1.175*** 1.733*** 1.912*** 2.826*** 3.293*** 2.943***

(0.173) (0.274) (0.346) (0.420) (0.172) (0.262) (0.311) (0.385) (0.217) (0.281) (0.322) (0.351) (0.263) (0.394) (0.406) (0.377)

Observations 1,922 1,922 1,922 1,922 1,922 1,922 1,922 1,922 1,922 1,922 1,922 1,922 1,922 1,922 1,922 1,922

R-squared 0.052 0.071 0.062 0.075 0.011 0.009 0.011 0.007 0.160 0.122 0.080 0.074 0.144 0.124 0.108 0.105

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Domestic Real Economy shocks Inflation shocks Nominal Level shocks Global shocks



 

Table 16: Classification of Sectors 

 

Sector Classification Sector Classification 

AEROSPACE & DEFENSE Non-tradable 

INVESTMENT 

MANAGEMENT banks 

AGRICULTURE Tradable LESSORS Non-tradable 

AIR TRANSPORTATION Non-tradable LUMBER & FORESTRY tradable 

APPAREL & SHOES Tradable 

MACHINERY & 

EQUIPMENT Non-tradable 

AUTOMOTIVE Tradable MEASURE & TEST Non-tradable 

BANKS AND S&LS Banks MEDICAL EQUIPMENT tradable 

BROADCAST MEDIA Non-tradable MEDICAL SERVICES tradable 

BUSINESS PRODUCTS WHSL Tradable MINING tradable 

BUSINESS SERVICES Tradable OIL REFINING tradable 

CABLE TV Non-tradable OIL, GAS & tradable 

CHEMICALS Non-tradable PAPER tradable 

COMPUTER HARDWARE Tradable PHARMACEUTICALS tradable 

COMPUTER SOFTWARE Tradable PLASTIC & RUBBER tradable 

CONSTRUCTION Non-tradable PRINTING tradable 

CONSTRUCTION MATERIALS Non-tradable PUBLISHING tradable 

CONSUMER DURABLES Tradable REAL ESTATE Non-tradable 

CONSUMER DURABLES 

RETL/WHSL Tradable 

REAL ESTATE 

INVESTMENT Non-tradable 

CONSUMER PRODUCTS Tradable SECURITY BROKERS & banks 

CONSUMER PRODUCTS 

RETL/WHSL Tradable SEMICONDUCTORS tradable 

CONSUMER SERVICES Tradable STEEL & METAL tradable 

ELECTRICAL EQUIPMENT Tradable TELEPHONE tradable 

ELECTRONIC EQUIPMENT Tradable TEXTILES tradable 

ENTERTAINMENT & LEISURE Tradable TOBACCO tradable 

FINANCE COMPANIES Banks TRANSPORTATION tradable 

FINANCE NEC Banks 

TRANSPORTATION 

EQUIPMENT tradable 

FOOD & BEVERAGE Tradable TRUCKING Non-tradable 

FOOD & BEVERAGE Tradable UNASSIGNED Non-tradable 

FURNITURE & APPLIANCES Tradable UTILITIES NEC Non-tradable 

HOTELS & RESTAURANTS Non-tradable UTILITIES, ELECTRIC Non-tradable 

INSURANCE-LIFE Non-tradable UTILITIES, GAS Non-tradable 

INSURANCE-

PROP/CAS/HEALTH Non-tradable     
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Cleansing of Moody’s EDF 

We extract monthly EDF data from www.creditedge.com for the period from January 2005 to 

December 2014. The EDF data is firm-specific. We first classify each firm into three categories: bank, 

tradeable and non-tradeable. To analyze the EDF data by our model, we clean the data using the 

following procedure for each category: 

 

1.      Drop a firm if its EDF has less than 60 observations; 

2.      Drop a firm if its non-missing EDF8 is constant for over a year; 

3.      Drop a firm if it has a non-missing value between two missing values; 

4.      Drop a firm if it has a missing value between two non-missing values; 

5.      Drop a country and its associated firms if its IIP has less than 60 observations; 

6.      Drop a country and its associated firms if either IIP, EXR or IR of the country 

has a standard error less than 1e-6; 

7.      Drop a country and its associated firms if it has less than 10 firms, after the 

above dropping. 
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E.   Technical Appendix 

In this appendix, we describe in greater detail the implementation of the three-tiered heterogeneous 

panel SVAR approach. As discussed in section V of the paper, the five variables of our panel VAR 

system can be described by the demeaned vector 

 

                                                 𝑍𝑖𝑐𝑡 = (𝑉𝑡 , 𝑌𝑐𝑡 , 𝑅𝑐𝑡 , 𝐸𝑐𝑡 , 𝐷𝑖𝑐𝑡)′,  
 

where 𝑉𝑡 represents the global VIX, 𝑌𝑐𝑡 represents country-level industrial production, 𝑅𝑐𝑡 

represents the country-level interest rate, 𝐸𝑐𝑡 represents the country-level nominal exchange rate, 

and 𝐷𝑖𝑐𝑡 represents the firm-level expected default probabilities. As also noted, an 𝑖 index indicates 

that a variable varies over the firm-level and a 𝑐 index indicates that a variable varies over the 

country-level, so that a variable that appears with a 𝑐 index but no 𝑖 index is common to all firms 

within a given country, 𝑐, while a variable that appears with a 𝑡 index, but no 𝑐 or 𝑖 index indicates 

that the variable is common across all countries and firms. 

 

The structural shocks that we identify are represented by the vector 

 

                                           𝜖𝑖𝑐𝑡 = (𝜖𝑡
𝑔𝑙𝑜𝑏

, 𝜖𝑐𝑡
𝑟𝑒𝑎𝑙 , 𝜖𝑐𝑡

𝑖𝑛𝑓
, 𝜖𝑐𝑡

𝑛𝑜𝑚, 𝜖𝑖𝑐𝑡
𝑓𝑖𝑟𝑚

)′,  
 

where 𝜖𝑡
𝑔𝑙𝑜𝑏

 is a global shock, 𝜖𝑐𝑡
𝑟𝑒𝑎𝑙 is a domestic real economy shock, 𝜖𝑐𝑡

𝑖𝑛𝑓
 is a national inflation 

shock, 𝜖𝑐𝑡
𝑛𝑜𝑚 is a national nominal level shock and 𝜖𝑖𝑐𝑡

𝑓𝑖𝑟𝑚
 is a firm-specific shock. In order to obtain 

the heterogeneous distribution of impulse responses and variance decompositions of the 

endogenous variables to the structural shocks we then seek to identify the stationary structural 

vector moving average, VMA, form 

 

                                             𝛥𝑍𝑖𝑐𝑡 = 𝐴𝑖𝑐(𝐿)𝜖𝑖𝑐𝑡, where 𝐴𝑖𝑐(𝐿) = ∑ 𝐴𝑖𝑐,𝑗
𝑄𝑖𝑐
𝑗=0 𝐿𝑗,  

 

which we then accumulate to obtain the impulse responses and variance decompositions of the 

levels, 𝑍𝑖𝑐𝑡 to the shocks 𝜖𝑖𝑐𝑡. We next detail the steps involved in moving from the reduced form 

VAR estimation of the three-tiered heterogeneous panel to the identification of the corresponding 

structural VMA average representation. 

 

 

Specifically, each tier is estimated as a block and then superimposed recursively on the next tier 

in order to eventually obtain the reduced form vector autoregressive representation for the system, 

namely,  

 

                                    𝑅𝑖𝑐(𝐿)𝛥𝑍𝑖𝑐𝑡 = 𝜇𝑖𝑐𝑡,  where 𝑅𝑖𝑐(𝐿) = 𝐼 − ∑ 𝑅𝑖𝑐,𝑗
𝑃𝑖𝑐
𝑗=1 𝐿𝑗.  

 

Thus, to begin, we estimate the dynamics for the global tier. Since this tier consists of a single 

variable with a single shock, this amounts to simply estimating an autoregression for the VIX, such 

that 𝑅(𝐿)(1,1)𝛥𝑍1,𝑡 = 𝜇1,𝑡 where 𝑅(𝐿)(1,1) = 1 − ∑ 𝑅𝑗
𝑃
𝑗=1 (1,1)𝐿𝑗 and 𝑃 is chosen by 

minimizing the Akaike information criterion, AIC. These estimates are then fixed and 

superimposed on the 3 × 3 national block of variables 𝑅𝑐(𝐿)(𝑘, ℓ)𝛥𝑍𝑘,𝑐𝑡 = 𝜇ℓ,𝑐𝑡 where 
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𝑅𝑐(𝐿)(𝑘, ℓ) = 𝐼 − ∑ 𝑅𝑐,𝑗
𝑃𝑐
𝑗=1 (𝑘, ℓ)𝐿𝑗 for 2 ≤ 𝑘 ≤ 4,  2 ≤ ℓ ≤ 4. Together this forms a 4 × 4 

merged global and national block, 𝑅𝑐(𝐿)(𝑘, ℓ)𝛥𝑍𝑘,𝑐𝑡 = 𝜇ℓ,𝑐𝑡 for 1 ≤ 𝑘 ≤ 4,  1 ≤ ℓ ≤ 4, which is 

then estimated individually for each country such that the 𝑃𝑐 is chosen by the AIC for each country. 

Note that this allows the global block to influence the national block, but not vice versa. The 

process is then continued such that this merged global and national block is similarly superimposed 

on the firm-level block 𝑅𝑖𝑐(𝐿)(5,5)𝛥𝑍𝑘,𝑖𝑐𝑡 = 𝜇5,𝑖𝑐𝑡 where 𝑅𝑖𝑐(𝐿)(5,5) = 1 − ∑ 𝑅𝑖𝑐,𝑗
𝑃𝑖𝑐
𝑗=1 (5,5)𝐿𝑗 

for firm 𝑖 associated with country 𝑐. This forms the final merged 5 × 5 three-tier block, 

𝑅𝑖𝑐(𝐿)(𝑘, ℓ)𝛥𝑍𝑘,𝑖𝑐𝑡 = 𝜇ℓ,𝑖𝑐𝑡 for 1 ≤ 𝑘 ≤ 5,  1 ≤ ℓ ≤ 5, which is then estimated individually for 

each firm with the upper left 4 × 4 block fixed, and such that the 𝑃𝑖𝑐 is chosen by the AIC for each 

firm 𝑖 within country 𝑐. Correspondingly, this allows the global block and the national block 

associated with the country of a specific firm to affect the firm, but not vice versa. 

 

Once the 5 × 5 country and firm-specific  𝑅𝑖𝑐(𝐿) estimates are obtained in this manner, they are 

inverted to obtain the corresponding reduced form vector moving average representations 𝛥𝑍𝑖𝑐𝑡 =
𝐹𝑖𝑐(𝐿)𝜇𝑖𝑐𝑡, where 𝐹𝑖𝑐(𝐿) = 𝑅𝑖𝑐(𝐿)−1. The mapping from the reduced form to the structural form 

then proceeds via standard methods of structural identification. For example, in our case the 

restriction that the orthogonalized structural shocks are arbitrarily normalizable and hence taken 

to be orthonormal such that 𝛺𝑖𝑐 = 𝐸[𝜖𝑖𝑐𝑡𝜖𝑖𝑐𝑡′] = 0 and that furthermore the steady state response 

matrix is recursive in the levels 𝑍𝑖𝑐𝑡, such that 𝐴𝑖𝑐(1)(𝑘, ℓ) = 0 ∀𝑘 ≤ ℓ implies that 𝐴𝑖𝑐(1) is 

obtained as the lower Cholesky factorization of the long-run covariance matrix, 

 

                                              𝛺𝑖𝑐(1) = 𝐹𝑖𝑐(1)𝛺𝑖𝑐𝐹𝑖𝑐(1)′ = 𝐴𝑖𝑐(1)𝐴𝑖𝑐(1)′.  
 

The uniquely identified 𝐴𝑖𝑐(1) matrix then allows us to map the reduced form VMA representation 

to the corresponding structural form VMA representation via 𝐴𝑖𝑐(𝐿) = 𝐹𝑖𝑐(𝐿)𝑅𝑖𝑐(1)𝐴𝑖𝑐(1) and 

𝜖𝑖𝑐𝑡 = 𝐴𝑖𝑐(1)−1𝐹𝑖𝑐(1)𝜇𝑖𝑐𝑡, which in turn allow us to compute the sample distribution of firm-

specific impulse responses and variance decompositions. With the distribution of firm-specific 

structural impulse responses and variance decompositions in place, we then condition these sample 

distributions on the country specific characteristics 𝑋𝑐 that are used to investigate the role that 

various factors play in either amplifying or mitigating the relative magnitudes of the impulse 

responses to the structural shocks and relative contributions of the structural shocks to the 

variances of the 𝑍𝑖,𝑐,𝑡 variables at different time horizons. For example, these are done via both 

bilateral and multilateral panel regressions of the form 

 

                                                𝐴𝑖𝑐,𝑗(𝑘, ℓ) = 𝛽𝑜,𝑗,𝑘,ℓ + 𝑋𝑐𝛽𝑗,𝑘,ℓ′ + 𝜂𝑖𝑐,𝑗,𝑘,ℓ  

 

for a given impulse response of variable 𝑘 to shock ℓ at time horizon 𝑗 for the case in which the 

association of the country characteristics with the relative magnitude of the impulse responses is 

studied. 
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