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Abstract

Capital inflow surges destabilise the economy through a maturity shortening me-
chanism. The underlying reason is that firms tend to make their debt redeemable
on demand in order to accommodate the potential liquidity needs of global inves-
tors, which makes international borrowing endogenously fragile. Based on a theo-
retical model and empirical evidence at both firm level and macro level, our main
findings are threefold. First, corporate debt maturity shortens substantially during
surges, especially for firms with foreign bank relationships. Second, surges change
the shape of the interest rate term structure and lead to a more flattened yield
curve. Third, the probability of a crisis following surges with a flattened yield curve
is significantly larger than following surges without one. Our work suggests that
debt maturity is key to understanding the consequences of capital inflow bonanzas.
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1 Introduction

One of the open questions in the international finance literature is whether policymakers
should restrict capital inflow windfalls. The benefits are apparent: foreign capital inflows can
ease financial constraints (e.g., Laeven, 2003), promote productivity growth (e.g., Henry, 2003;
Varela, 2018), and reduce domestic credit misallocation (e.g., Larrain and Stumpner, 2017).
However, the potential costs are ambiguous. Although most capital inflow surges eventually
end in crisis (Ghosh, Ostry and Qureshi, 2016), it is unclear why this happens, as the exist-
ing literature has not established a consensus on the underlying mechanism. In addition, the
2008 global financial crisis and the global imbalance that preceded it have shown that capital
inflow surges could even bring instability to advanced economies. Possible explanations in-
clude excessive lending (Caballero, 2016) and asset price bubbles (Calvo, 2012; Aizenman and
Jinjarak, 2009). This paper shows that capital inflow surges destabilize the economy through
a corporate maturity shortening channel. In addition, we argue that policymakers should pay
serious attention to capital inflow bonanzas with a flattening yield curve, which is a strongly
informative predictor of future financial crises.

This paper consists of a simple theoretical model and several accompanying empirical
studies. The model discusses the firm’s optimal choice in an environment where it can choose
to borrow from global or local banks in either long-term debt or short-term demandable debt.
The fundamental difference between global and local banks is that global banks may receive
liquidity shocks arising from cycles in global financial market conditions. Meanwhile, with
demandable debt, even before the project matures, banks can demand corporate assets” liqui-
dation value. Our model shows that firms have strong incentives to make debt demandable for
international borrowing, as it is more attractive to global banks who face liquidity shocks. In
other words, firms choose to issue demandable and short-term debt especially when borrow-
ing from global banks with potential liquidity needs, because the price advantage of demand-
ability (Donaldson and Piacentino, 2020) increases corporate debt capacity. As a result, capital
inflow surges with an endogenous shortening on corporate maturity. However, the increased
demandability of corporate debt will make domestic firms fragile as a sudden change in global
financial market condition can generate debt runs and sudden stops, thus increasing the ag-
gregated economic instability. Our model implies a deep connection between capital inflow
bonanzas and economic instability through the endogenous corporate maturity structure.

We conduct empirical exercises at both the firm level and macro level to test whether our
model implications actually hold in the data. In line with the literature, throughout our main
analysis, surges are defined as episodes when the detrended net capital inflows in real per

capita terms are larger than one standard deviation.! First, we use a cross-country firm-bank

!Detailed explanations of the surge measurement can be found in Section 3.1. Our main findings



matched dataset to examine the effects of surges on the corporate maturity structure and insta-
bility. Specifically, using a large sample of over 8 million firm-year observations in 14 European
countries from 1994 to 2015, we find that surges are significantly associated with a relative in-
crease in the use of short-term debt, which results in a shorter debt maturity. In particular, the
maturity shortening effect is significantly more pronounced for firms that have foreign bank
lending relationships, and have higher redeployability and longer time-to-build. Specifically,
we employ a difference-in-difference (DID) specification to compare corporate debt maturity
structures in the six-year window around the surge, and compare the results for firms with
high and low redeployability and time-to-build. We see that firms with foreign bank relation-
ships are significantly more likely to be affected by surges than firms with only domestic bank
relationships. Moreover, we examine the impact on firm insolvency probability proxied by Z-
score, and we find a significant decrease in soundness for firms with a shortened debt maturity
after surges, compared to those with a lengthened maturity. These findings are consistent with
the prediction from the model. Furthermore, we discuss the heterogeneous impacts across
different categories of credits and capital inflows.

Second, employing a long-run macrohistory dataset covering twelve countries from 1870
to 2016 compiled by Jorda, Schularick and Taylor (2017), we document two important empiri-
cal patterns. First, capital inflow surges lead to a flattened yield curve. Second, the combina-
tion of surge and flattened yield curve is a strong predictor for future systemic financial crises.
Specifically, we use an augmented inverse propensity score weighted (AIPW) estimator to
study the average treatment effect (ATE) of a capital inflow surge on the change in short-term
interest rate, long-term interest rate, and term spread”. In line with the theoretical implication,
we find that massive capital inflows result in a significantly positive ATE of short-term rate,
which essentially alters the interest rate term structure and causes a flattened yield curve. Then
we use a conventional logit model to test whether surges increase the probability of systemic
financial crises, and we also make a distinction between surges with and without flattened
yield curve. We find that the unconditional probability of crises in Jorda, Schularick and Tay-
lor (2017)’s data sample is 3.4%. Surges alone can increase the crisis likelihood to a level of
11.0%. More importantly, the probability of crises significantly increases to 32.6% if surges are
accompanied by a flattened yield curve. Thus, we complete our argument that the maturity
shortening is an important underlying channel linking surges and instability.

Our maturity shortening story of international capital flows can date back to Rodrik and
Velasco (1999), which also studies the impacts of short-term capital flows on financial insta-
bility. They build a model with simultaneous determination of debt maturity and the term

hold when we use alternative definitions of surges based on criteria of two standard deviations, on top
20th percentile inflows, on inflows in GDP ratio terms instead of real per capita terms, and on gross
instead of net inflows.

2In this paper, we use the terms "term spread", "term structure", and "yield curve" interchangeably.
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structure of interest rates to explain that short-term debt leaves borrowing countries vulner-
able to sudden shifts in lender expectations. Our paper is in the same spirit as Rodrik and
Velasco (1999) in that it links short-term debt with vulnerability and crises, but our work is dif-
ferent in the following ways. First, theoretically, our model shows that international borrowing
is associated with a maturity shortening because foreign investors need to bear more liquidity
shocks. In contrast, in Rodrik and Velasco (1999)’s model, costs of long-term debt depend on
the expected probability of runs in the intermediate stages. However, whether firms actually
use excessive short-term debt is unclear in their model because it depends on to what extent
lenders can distinguish among investors in the same country and how much local investors
internalize their behaviors. Second, we use firm-level data to provide evidence of shortened
corporate debt maturity and increased instability, and further examine the heterogeneous ef-
fect based on redeployability and time-to-build. In contrast, Rodrik and Velasco (1999) use only
country-level data on short-term capital flows and crises to test their theoretical model. Third,
using matched firm-bank data, we focus on the role of relationships with foreign banks, which
is the key characteristic we use to identify the impacts from foreign credit booms compared to
the domestic ones. Another closely related work is Broner, Lorenzoni and Schmukler (2013),
where the authors argue that emerging countries tend to borrow in short-term debt because it
is cheaper. However, our work here differs from theirs in three aspects. First, they investigate
the sovereign debt while we are interested in corporate debt. Second, their explanation is from
the asset pricing perspective: emerging countries need to pay a higher risk premium on long-
term than on short-term bonds. In contrast, our underlying model is based on the relationship
between liquidity needs and short-term debt in banking theory literature. Third, their model
implication is that government issues shorter maturities during crises. However, we want to
argue that debt maturity shortens during capital inflow surges, and the root of financial crises
lies in the boom:s.

Taken together, our findings have important implications. For policymakers concerned
with the impacts of capital inflows on financial stability, our paper shows that the shape of the
interest rate term structure is an important indicator to pay attention to. International borrow-
ing is likely to be associated with substantial changes in corporate maturity structure as global
investors face an entirely different liquidity condition from local investors. More importantly,
future theoretical works attempting to investigate the macro-finance consequences of large
capital inflows should consider the interest rate term structure and introduce endogenous debt
maturity to the existing small open economy framework a la Uribe and Schmitt-Grohe (2017)
and Croce, Jahan-Parvar and Rosen (2020).

Related literature Our paper is closely related to three branches of literature. First, our

work builds on the literature investigating the relationship between international capital surges



and crises. For instance, Reinhart and Reinhart (2008) and Caballero (2016) show that capital
inflow surges are significantly associated with a higher likelihood of economic crises, and such
outcomes are largely driven by portfolio flows. Similarly, Ghosh, Ostry and Qureshi (2016)
document that surges in foreign direct investment (FDI) are less likely to lead economies to
crash than other types of large inflow episodes. Although the literature has reached a consen-
sus that large capital inflows are not just scaled-up normal flows, the underlying mechanism
is ambiguous. The common hypothesis is that surges are linked to future crises through exces-
sive lending booms. However, the empirical findings are quite inconclusive. Furceri, Guichard
and Rusticelli (2012) show that the domestic credit-to-GDP ratio increases by two percentage
points in the two years following the beginning of a capital inflow surge while the effect re-
verses after seven years. Amri, Richey and Willett (2016) document that countries with an
independent currency can keep surges from generating credit booms by at least partially ster-
ilizing capital inflows. In addition, Gourinchas, Valdes and Landerretche (2001), Elekdag and
Wu (2011), and many other works have also failed to find a robust relationship between inflow
surges and credit booms. In contrast, our paper explores the maturity shortening mechanism
and uses it to explain the destabilizing effect of surges on the financial system.’

Second, our paper is also connected to the global financial cycle literature. Since Rey
(2018)’s seminal idea, there has been a growing interest in exploring the impacts of global
financial market conditions on local economic performance. For instance, using micro-level
data from a single emerging market, Baskaya et al. (2017) document a strong and positive rela-
tionship between international capital inflow and local credit supply. Miranda-Agrippino and
Rey (2020) show that monetary policy shocks from the U.S. can generate strong co-movements
in the international financial variables such as asset price, global credit, capital inflows, and
the leverage of financial intermediaries. In addition, many studies (e.g. Jorda et al., 2019; Born
et al., 20200) document that U.S. monetary policy is a powerful driver of global risk aversion
and hence risk premia in different countries. Finally, Bruno and Shin (2015) have formulated
a model linking exchange rates and financial stability through the endogenous build-up of
leverage in the banking sector. In their model, currency appreciation can lead to stronger
balance sheets for banks, which reduce credit risk and therefore lead to banks” greater risk-
taking behaviors. In contrast, our paper contributes to this literature by investigating how
booms in global financial conditions bring both capital inflow surges and instability to the
local economies.

Third, our paper contributes to the interdisciplinary research between international fi-

3There is another branch of literature focusing on international capital flows and credit allocation.
Generally, in the existing literature, there are three kinds of credit reallocation effects from international
capital flows: capital flowing from tradable to nontradable industries (e.g., Benigno, Converse and
Fornaro, 2015), from nonfinancial business to the household sector (e.g., Samarina and Bezemer, 2016),
and from low-performing to high-performing firms (e.g., Larrain and Stumpner, 2017).



nance and corporate finance. In terms of theoretical works, Jeanne (2009) shows that due
to incomplete contract friction, the prevalence of short-term debt induces the government to
choose policies that meet foreign creditors” interests but also makes the country vulnerable to
crises arising from coordination failure between creditors. In addition, Tirole (2003) explains
the excessive foreign borrowing phenomenon from a dual- and common-agency perspective.
Both borrowers and lenders have no incentive to internalize the negative consequences of their
private financing for sovereign welfare, thus making a country worse off after globalization.
Similarly, using an imperfect contract enforcement channel, Broner and Ventura (2016) argue
that the effects of financial globalization are not homogeneous and depend on the level of de-
velopment, the quality of institutions, and so on. This paper’s underlying theory relies on the
discussion on the dark side of short-term debt in corporate finance literature. Previous studies
in this branch of literature mainly focus on the coordination-based bank runs (e.g. Diamond
and Dybvig, 1983; Goldstein and Pauzner, 2005). Some recent works start to investigate why
firms or banks have incentives to create demandable short-term debt in the first place. For
instance, Donaldson and Piacentino (2020) present a model to show that banks choose to issue
demandable debt because of the price effect of demandability. Intuitively speaking, it means
that demandable debt is liquid in the secondary market, and therefore it trades at a high price.
As a result, it can increase banks’ debt capacity in the primary market when issuing demand-
able debt. However, the money-like characteristic of bank debt is the fundamental reason why
it is fragile. In terms of empirical studies, Schmukler and Vesperoni (2006) investigate the im-
pact of capital account liberalization on corporate debt maturity and find that the results are
substantially different between firms relying on domestic financing and firms with actual ac-
cess to the international financial market. Reinhart and Smith (2002), De Gregorio, Edwards
and Valdés (2000), and Cardenas and Barrera (1997) use the policy event in Chile and Colombia
in the 1990s to find that capital inflow controls shift the composition toward longer maturity.
In addition, by using a firm-bank-sovereign matched database, Kalemli-Ozcan, Laeven and
Moreno (2018) find that firms with a higher leverage ratio and shorter debt maturity reduce
their investment by a larger magnitude after the euro crisis. Such negative impacts on corpo-
rate investment are more substantial if firms rely on banks with higher exposures to sovereign
risk. In contrast, our paper attempts to investigate the effects of international capital inflow
surges on the corporate maturity structure and shortened debt maturity as a mechanism lead-
ing to financial instability.

Finally, our paper is related to several recent studies attempting to re-evaluate the benefits
and costs of financial globalization and rethink international financial architecture reform.* For

instance, using both cross-country macro and sectoral datasets, Furceri, Loungani and Ostry

4Erten, Korinek and Ocampo (2021) provide a systemic literature review on capital controls and
financial globalization.



(2019) find that financial globalization has contributed to the global decline in the labor share
and the rise in inequality. In addition, Larrain (2015) finds that capital account liberalization
is likely to increase domestic wage inequality, as capital is more substitutable for unskilled
workers and more complementary for skilled workers. Teimouri and Zietz (2018) document
that net private capital inflow surges significantly affect the output and employment shares
of manufacturing. For middle-income countries, they find that international capital inflows
might accelerate the speed of premature deindustrialization. In addition, a recent work done
by Shen (2020) discusses an interesting “double adverse selection channel” when firms can
borrow from both global and local banks.? In contrast, our paper here points out the impor-
tance of actively managing capital inflow bonanzas when there is a flattening yield curve, as it

is a powerfully informative predictor of future financial crises.

The remainder of the article is structured as follows. Section 2 builds a simple model to
derive some testable predictions for the following empirical investigations. Section 3 describes
the data sources and variable construction for our empirical analysis. Sections 4 and 5 present
and discuss the empirical findings based on firm-level and macro-level data, respectively. Fi-

nally, Section 6 concludes.

2 A Simple Model
2.1 Model setup

Consider a discrete-time infinite-horizon economy with three types of agents: firms, local
banks, and global banks. Each agent has a unit-measure continuum of individuals, and all
of them are risk-neutral. Each firm i has a profitable investment project that pays off y; > 1
when the project matures. However, they need to borrow a fixed amount of money B to finance
their projects externally. For simplicity, we normalized B to be 1. There is no asymmetric in-
formation on y;, and it is observable to all agents in this economy. However, the project’s exact
finishing time is uncertain and arrives with an exogenous intensity ; € (0,1]. In other words,
we assume that the expected investment horizon for the firm i is set to be % Before the project
matures, firm 7 can choose to liquidate their projects early with a liquidation ratio of ;7’1 €[0,1],
where [; refers to firm i’s asset liquidation value. Accordingly, the key friction in this model is

not informational asymmetry, financial constraint, or bank’s market power. Instead, our story

SMore specifically, as global and local banks differ in their specialization in assessing companies’
global and local risk exposures, in equilibrium, firms with higher expected return based on global (local)
factors relative to local (global) factors are more likely to borrow from global (local) banks. Therefore,
Shen (2020) argues that despite all the benefits of international borrowing, it can possibly lead to a
problem of double adverse selection: each bank lends to the worst firms in terms of the unobserved risk
profile.



in this paper comes from the borrower’s asset liquidation costs (or technological illiquidity)
and the lender’s possible liquidity needs.

In terms of financing choices, each firm can choose one type of debt instrument to borrow
from either local banks or global banks. We first explain the difference between local banks
and global banks. Then we turn to explain the firm’s choices on borrowing instruments. The
difference between local banks and global banks is twofold. First, their funding costs are differ-
ent, i.e., rg # rr. In addition, the global bank’s funding cost r; depends on the global financial
market condition 6. Fluctuations in 6 can be interpreted as the global financial cycle. As argued
in Rey (2018) and many other related works, there is a global financial cycle in international
capital flows and the global bank’s activities. More importantly, this cycle mainly comes from
some exogenous global factors such as risk, liquidity, monetary policy, and the core economy’s
growth. Therefore, throughout this paper, we assume all the global market environment can be
summarized as 6, and its changes are outside the model and exogenous to the economy we are
interested in. Second, we assume that global banks need to bear liquidity shocks while local
banks do not.® Following the seminal Diamond and Dybvig (1983) paper, we model liquidity
shocks as the individual bank’s desire to consume at different periods. More specifically, we
assume that global bank’s liquidity needs might arrive at each period with an intensity of x.
Based on the existing empirical literature on global financial cycles (e.g. Avdjiev et al., 2020;
Eickmeier, Gambacorta and Hofmann, 2014), we assume that x is a function of global market
condition 6. This way of modeling is also consistent with Forbes and Warnock (20124)’s finding
that the explanatory power of global volatility is strong for capital flow surges. Throughout
the paper, we assume that both r¢ and x are decreasing in , which means that if the global
financial condition is good, then global banks have lower funding costs r¢ and a smaller prob-
ability of liquidity shocks x. However, there could be a sudden and unexpected deterioration
in the global financial market, which could vastly raise the values of ¢ and .

At the same time, we assume that firms can choose one of two debt instruments to finance
their investment. The first instrument is long-term debt, which means that the lenders can
only get a payoff when the project matures. Before that time, even if a liquidity shock hits
the investors, investors cannot get anything back. The second borrowing instrument is a de-
mandable short-term debt. Similarly, the lenders can get a payoff when the project matures.
In addition, with demandable debt, even before the project matures, the investors can demand
the liquidation value if they have the liquidity needs. The expected maturity of demandable
debt is min %, %} while that of long-term debt is % The setup here follows the work of Don-
aldson and Piacentino (2020). Finally, we assume that firms need to pay a small fixed cost f

®In addition, we assume that there is only a global liquidity shock in the model simply because
we want to simplify the model and highlight the role of the global liquidity condition in international
borrowing. In reality, both local and global liquidity conditions matter for corporate financing.



when issuing demandable debt. As we will see, this fixed cost f is not essential to the key

mechanism in this paper.7

2.2 Preliminary analysis

To begin with, we investigate how the value and cost of debt differ when firms choose different
investors and borrowing instruments. At any time ¢, if firm i chooses to borrow from local
banks with a long-term debt contract, then the value of its debt vl can be written as in the

following recursive form:

1
vl = Ciyi+ (10 v (1)

The above equation states that if the project matures at time t and the ex-ante probability
is {;, then investors can get y; in return. If the project does not mature this period, the local
banks can get a discounted value of the next period’s debt value viL’;lJrl.

At the same time, if firm i choose to borrow from local banks with demandable debt, then

the value of such borrowing to local banks o™ is

1
ol = Gy + o (1-g) oy )

These two equations are exactly the same because the local banks do not face any liquidity
shocks. Therefore, local banks will never value the option of demandability written in the debt
contract.

In contrast, if firm i chooses to borrow from global banks in a long-term debt contract, then

the value of its debt v°/ to global investors is

1
o7 = i+ . (1-2) (1= x) o5, 3)

Finally, if firm i choose to borrow from global banks with demandable debt, then the value

Gd

of its borrowing v~ can be computed as follows

1
o = Gy (1= G+ (1= 8) (1= 0 257, 4)

As we mentioned before, r¢ depends on the global market condition and is a function of 6.
Comparing equation (4) to equation (3), we can find that the critical difference between long-
term debt and demandable debt for global banks come from the situation where a liquidity
shock hits investors while the project has not matured yet. The expected probability of such a

case is (1 — {;) x, and global banks can get I; in return if the debt is demandable.

"The reason is to pin down the firm’s optimal decision uniquely when it is indifferent between issu-
ing long-term or short-term debt.



Following Donaldson and Piacentino (2020), throughout this paper, we focus on the sta-
tionary equilibrium where v; = v;1. Therefore, the stationary debt values can be written as

follows:

L if j=Lk=I
Ciyi : A
U]:,k _ r;ié_y,_gi if ] = L,k =d (5)
1 rGGiYi . H .
ey i J=Gk=I

relivitre(1=Coxli  :¢ +_ A1 _
elgyiy f J=Gk=d

The maximization problem for all the firms in this economy is simply to choose the best

way to minimize their expected financing costs ¢; = £ + f, which can be computed as follows®:

Lol if j=Lk=1I
, LAE L f i j=Lik=d
ik _ “Wias o
¢! o002 i = Gk=1 (6)
rcli /
re=(1-¢)(i—x) i Gk —

In summary;, all the firms in this economy will choose the cheapest way of financing among
these four choices shown in Equation (6), given its individual characteristics on profitability y;,

liquidation value [;, expected investment horizon é, and global market condition 6.

2.3 Model implications

In this section, we first look at how borrowing from global banks gives firms incentives to
shorten their debt maturity. After that, we discuss how results will be different for firms with
different asset liquidation values and investment horizons. Finally, we investigate how global
market changes bring capital inflow surges, variations in the yield curve’s shape, and financial
instability. All the following conclusions can be formally proved with some simple calcula-
tions. However, we choose to use numerical results so that we can clearly illustrate our main
idea.

Throughout the paper, we assume that there are two possible global market conditions. In
a good market environment, we assume that the funding cost and probability liquidity shock
for global banks are r¢ = 1.1 and x = 0.2, respectively. Meanwhile, if the global market envi-
ronment deteriorates, then we assume g = 1.4 and x = 0.8. In contrast, local banks’ funding

cost is always r;, = 1.5 and does not depend on the global financial cycle. The transition matrix

8The results are the same if we assume the firm’s optimization problem is to maximize its borrowing

capacity.



of global market condition 6 is set to be the following:

good  bad
p— good | 06 04 @)
bad | 04 0.6

The transition matrix above indicates that if the current global market condition is good
(bad), then the probability of a good (bad) market condition next period is 0.6, and the proba-
bility of a bad (good) market condition next period is 0.4.

As mentioned before, we assume that the unit-measure firms have two dimensions of
heterogeneity in both ﬁ € [0,1] and ¢ € [0.1,1]. Here we assume that all the firms are evenly
distributed.” The tiny fixed cost of issuing demandable debt f is set to be 0.01. Again, different
choices of these parameters in the model will only affect our conclusions quantitatively, but

not qualitatively.

2.3.1 Incentives of maturity shortening for international borrowing

First of all, based on Equation (6), with any small and positive fixed cost f, we can clearly
see that when firms choose to borrow from local banks, it is never optimal for them to issue
demandable debt. The underlying reason is that the local banks do not value the demandabil-
ity, as here we assume that they do not face any liquidity shocks. Therefore, local banks are
indifferent between these two financing instruments. In addition, issuing demandable debt
incurs additional fixed costs, which makes it never optimal for firms to do when they decide
to borrow from local banks.

Similarly, according to Equation (6), when borrowing from global banks, firms will always
issue demandable debt unless their asset liquidation-to-profitability ratios are very small and
close to zero. Such a result shows up in the model because we assume that global banks face
possible liquidity shocks. Therefore, if firms make their debt demandable and short-term, it

will be more attractive to global investors, which reduces the required return of borrowing.
[Figure 1 here]

Finally, whether firms choose to borrow from global banks or local banks will be jointly
determined by its liquidation-to-profitability ratio %, expected investment horizon é, and the
global market condition 6. Figure 1 presents our main result with the numbers we have chosen
for the parameters. The main conclusions from these four graphs in Figure 1 are twofold.

First, companies’ incentives of international borrowing largely depend on the global financial

9The exact distribution only matters quantitatively for our finding.
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market condition. When the global market condition is good, i.e., global banks have lower
funding costs and a smaller probability of receiving liquidity shocks, it is optimal for all the
domestic firms to borrow from global banks in short-term debt, regardless of their individual
characteristics. During this period, the capital inflows will be massive, and the debt maturity
will be shortened substantially. In contrast, when the global market condition is relatively bad,
international borrowing costs will only be lower for firms with relatively higher liquidation
values and longer investment horizons. As for firms with lower liquidation-to-profitability
ratio % and shorter investment horizon é, it is optimal for them to choose to borrow locally in
long-term debt. During this period, the magnitude of capital inflows will be relatively low. At
the same time, the degree of maturity shortening will also be relatively lower.

The second important conclusion we can draw from Figure 1 is that firm-level character-
istics also matter a lot for their endogenous choice on international borrowing and debt ma-
turity. Given the global market condition, firms with higher asset redeployability values and
longer expected investment horizons are more likely to borrow in the short term from global
investors. The underlying reason behind is that these firms can benefit more by making their
debt demandable. One caveat on this conclusion is that we assume firms only want to mini-
mize the financing cost of their investment. As we will see later, using demandable debt will
increase the probability of project failure. In reality, companies need to consider the trade-off
between the cost and risk of their financing.

Our empirical implications from the model in this part can be summarized as follows.

Empirical Prediction 1. Assuming that global investors face more liquidity shocks, international
borrowing is associated with corporate debt maturity shortening. Firms with higher asset liquidation
values and longer expected investment horizons are more likely to borrow in short-term debt from global

investors.

2.3.2 Surges, yield curve and instability

Now we use this model to investigate the economy-wide impacts of international short-term
borrowing. More specifically, we will examine the consequences of different global market

conditions on three aspects:

1. the amount of international borrowing, which is computed as the fraction of firms in this

economy that chooses to borrow from global banks

2. the shape of interest rate term structure, which is defined to be the average interest rate
difference between the long-term debt and the demandable short-term debt, regardless

of the money is borrowed from global or local investors
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3. economic instability, which is calculated as the fraction of firms liquidating their projects

before they mature next period

Figure 2 presents our key results on the macroeconomic impacts of global financial cycles.
Our main conclusions are twofold. First, Figure 2 shows that the levels of capital inflows and
economic instability are higher in good times than the bad times of the global financial market.
In other words, our model implies that the root of economic instability actually builds during
the boom phase of the global financial cycle. Second, the build-ups of instability can be in-
ferred from changes in the shape of interest rate term spreads. More and more risky firms with
relatively low liquidation values can get financed during capital inflow surges in the model.
As global banks face liquidity shocks, all these international borrowings are in the form of
short-term debt, which significantly increases the average short-term interest rate while gen-
erates no sizable impacts on the long-term end. Therefore, the yield curve becomes flattened
during capital inflow surges. Taken together, our two model implications here indicate that
policymakers should pay close attention to the shape of the interest rate term structure during
massive capital inflows. The role of global capital flows should not be merely considered to
equalize the interest rate differences between domestic and international financial markets. As
global investors face an entirely different liquidity condition from local investors, international
borrowing is likely to be associated with substantial changes in corporate maturity structure
and the shape of the yield curve, making the country more exposed to global market condi-
tions and destabilizing the local economy.'® Therefore, although in our simple model the local
production is not synchronized with global conditions, corporate financing is endogenously
linked to global financial cycles. The benefits of international borrowing come from the reduc-
tion in financing costs. Meanwhile, the costs come from the increasing financial and economic

instability in the future.
[Figure 2 here]

Our key empirical predictions on the aggregate effects of surges can be summarized as

follows.

Empirical Prediction 2. Global market condition drives capital flows and changes corporate maturity
structure, which reflects on changes in the current yield curve’s shape and the probability of a crisis in
the future.

19The reason why we do not include rollover risk in this paper is that we want to focus on the un-
derlying reason why firms have incentives to issue demandable debt when borrowing internationally.
Despite the importance of rollover risk in reality, we abstract it from the model to mainly investigate
the origins, instead of consequences, of issuing short-term debt.
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3 Data and Variables

The rest of the paper examines whether the predictions derived from the model hold in the
data. Our empirical investigation consists of two parts: one using firm-level data and the other
macro-level data. Before presenting our main empirical findings, we start with explaining our

data sources and variable construction in this section.

3.1 Surge identification

To identify capital inflow surges, we essentially follow Caballero (2016) and many other re-
lated works by defining surges as periods when detrended capital inflows in real per capita
terms are one standard deviation above the long-run mean. Specifically, we identity all capital
inflow surges using the following steps. To begin with, we deflate the net capital inflows for
each country and divide them by the total population to obtain per capita real capital inflows.
Then, we use the Hodrick-Prescott filter to obtain the cyclical component of capital inflows and
calculate its standard deviations. In this step, we require a minimum time span of ten years
and set the smoothing parameter to 6.25 for annual data. Finally, we define a specific period
as a surge episode if the de-trended capital inflows are larger than its standard deviation. In
terms of data sources, we use the capital flow data from the IMF Financial Flows Analytics
(FFA) Database to identify surges for the 14 European countries used in the firm-level anal-
ysis,11 and the current account balance data from the Jorda-Schularick-Taylor Macrohistory
Database (Jorda, Schularick and Taylor, 2017) to identify surges for the countries used in the
macro-level analysis.

Several things are worth noting in our definition of surges. First, there are some debates
in the existing literature on whether we should use net or gross capital inflows to measure
surges (Forbes and Warnock, 20124, 2020; Broner et al., 2013). By definition, gross inflows are
capital coming to domestic economy by foreign residents and gross outflows are the capital
leaving the economy by domestic residents, and net inflows are the difference between gross
capital inflows by foreign residents and gross capital outflows by domestic residents. In our
baseline empirical investigation, we use net capital flows for three main reasons. First, most
existing studies on surges and crisis use net instead of gross capital flows data (e.g., Caballero,

2016; Benigno, Converse and Fornaro, 2015; Reinhart and Reinhart, 2008). We want to bring

n the IMF FFA database, in addition to total capital inflows, we have granular data for five different
categories of capital inflows: foreign direct investment (FDI), portfolio equity, portfolio debt, other
investment to corporate sector, and other investment to bank sector. We do not use flows of financial
derivatives and other investment flows to the official sector because of the small scale of the former and
different character of the latter. We can also measure both gross and net inflows for each category. We
provide an analysis of debt maturity shortening by categories of surges in Section 4.3. In addition, we
present the average scale of different categories of flows during surge and nonsurge episodes in Figure
A3 in the appendix.
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in the innovative channel of debt maturity shortening based on the same surge measurement.
Second, as we will see later, the long-term macro-history dataset used in this paper does not
contain gross capital inflows information. Therefore, it will be more consistent if we also use
net capital inflows when conducting our firm-level empirical exercise. Third, using net inflow
measure is more appropriate here because compared to gross capital flows, changes in the net
flows are essential to any movements in the yield curve’s shape. However, main conclusions
in this paper do not rely on the choice of net or gross capital inflows and we report the findings
of gross surges when necessary.

Besides, in our definition, the choice of the one-standard-deviation criterion is relatively
ad hoc. Therefore, we also use two standard deviations or the top 20th percentile as alternative
criteria. Although these changes might lead to fewer observations of surges, our main findings
are still robust, and the estimated economic significance becomes even stronger. Finally, in
addition to rescaling capital flows by population, we can also express capital flows in terms of
the GDP percentage to identify the surges, and the main findings still hold.

Table 1 reports the identified surge years for each country used in this paper. We underline
the surge years when we use the two- instead of one-standard-deviation criterion. Besides
surge years, we also present the financial crises and sample period for each country.!> We

observe that the occurrence of a crisis is quite plausible within one or two years after a surge.

[Table 1 here]

3.2 Firm-level data

Our firm-level investigation aims to examine whether capital inflow surges cause companies to
shorten their debt maturity. Our firm-level dataset is obtained from Orbis, a database provided
by Bureau van Dijk (BvD). Other widely used firm-level databases, such as Compustat and
Worldscope, consist mainly of large listed companies. In contrast, most firms in Orbis are small
and medium-sized enterprises (SMEs). Many studies, including Kalemli-Ozcan et al. (2015)
and Gopinath et al. (2017), have already shown that Orbis dataset has a good national coverage,
especially for European countries where such reporting is mandated even for small private
firms. In our sample dataset, 98% of the firms are SMEs, which are the primary driver of
employment and economic growth in these economies.

For this paper, the main advantages of using Orbis are threefold. First, SMEs are more
informationally opaque and more dependent on external financing. Therefore, these firms are
more likely to be domestically financial constrained and thus greatly affected by capital inflow

surges. Using an international dataset with a good coverage of SMEs matters a lot in evaluating

12Figures A4 and A5 in the appendix show the detailed time series of capital inflows, surges, and
crisis for each country.
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the effects of surges on economic fundamentals.'> Second, Orbis has detailed information on
the corporate capital structure and thus we can distinguish between long-term debt, short-
term loans, and other types of short-term debt. Third, with Orbis, we can match firms with
their related banks and see whether a firm has a foreign bank relationship, which is extremely
helpful for our empirical investigations on the underlying mechanism.

We clean the Orbis data following the guidelines of Kalemli-Ozcan et al. (2015) and Gopinath
et al. (2017), along with some conventional accounting rules. The detailed steps are provided
in online appendix Section Al. To ensure cross-country comparability, we express all finan-
cial variables in real 2005 dollars.'* In addition, we drop all the firms in financial sectors and
keep only nonfinancial corporations. Our final dataset covers 14 European countries with high
data quality, including eight emerging countries in the east (Bulgaria, Czech Republic, Esto-
nia, Hungary, Latvia, Poland, Romania, and Ukraine), three slow-growing countries in the
south (Italy, Spain, and Portugal), two core economies (France and Germany), and one mature
economy in the north (Norway).

To measure the corporate debt maturity structure, we mainly use debt maturity, defined as
the share of long-term debt in total debt,'®> and leverages of different maturities, i.e., the short-
term debt-to-asset ratio, long-term debt-to-asset ratio, and total debt-to-asset ratio. With the
Orbis database, our definition of long-term debt is financial debt (loans and credits) to credit
institutions and bonds that mature in more than one year, and our definition of short-term
debt is the sum of short-term loans, including financial debt to credit institutions and the part
of long-term financial debt payable within a year, and current liabilities. We do not include
trade credit in our short-term debt measure, as it has very different characteristics from loans
and other liabilities. However, we provide a formal analysis on the impacts on trade credit in
the extended discussion section.

As our theoretical model shows, the effects of surges hinge on the difference between

13Using the European Commission criteria that small enterprises are those with fewer than 50 persons
employed, medium-sized enterprises are those with 50-249 persons employed, and large enterprises are
those with 250 or more persons employed, the Eurostat statistics show that small and medium-sized
enterprises (SMEs) play a crucial role in the economy by accounting for more than 99% of firms, 67% of
employment and 56% of value-added in the EU 28 countries.

4We first convert all nominal financial variables into nominal official local currencies and then deflate
all financial variables using the country-level GDP deflator on the base year 2005 obtained from the
WDI. Then, we divide the data by the exchange rate of the corresponding country’s official currency
with the US dollar in the year 2005.

15Tn the existing literature, there are two different approaches to measuring debt maturity: the first is
to use the actual years to maturity of the debt issuance, and the second is to use the information from
the corporate balance sheet and calculate the share of total debt that matures in the long term. As we do
not observe the actual years of debt maturity in the Orbis database, we follow the second approach and
use the ratio of long-term debt in total debt as the proxy for debt maturity. This measure is also widely
used in the literature (Barclay, Marx and Smith Jr, 2003; Brockman, Martin and Unlu, 2010; Fan, Titman
and Twite, 2012; Kim and Kung, 2016).
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global and local banks. Thus, it is important to have information on firms’ lending relationship
with foreign banks and domestic banks so that we can investigate the impacts of surges on
corporate debt maturity depending on the precise firm-bank relationship. This information
is available in Orbis because it provides the names of main banks that the firm has borrowed
from, which enable us to match firm-level data in Orbis to bank-level data in either Bankscope
or BankFocus.'®

However, two issues are worth noting. First, unlike firm-level financial variables, which
were compiled from different vintages of Orbis, we have only historical bank information by
the end of the last year of our sample for each firm, so the firm-bank link is time-invariant. Sec-
ond, bank names are the only information available, and there are no consistent identification
codes for us to link different datasets. More importantly, the reported bank names in Orbis are
not necessarily the same as those in Bankscope or the more up-to-date BankFocus database.

The first issue is less concerning, as many studies using the same database (e.g., Giannetti
and Ongena, 2012; Kalemli-Ozcan, Laeven and Moreno, 2018) have shown that bank-firm re-
lationships are sticky and do not vary greatly over time.'” Therefore, most of the existing
literature also uses these time-invariant firm-bank relationships. The second issue is more
problematic and requires a great deal of manual work. More specifically, our matching pro-
cess consists of three steps. First, we drop all the most common words in bank names, such as
“Bank”, “Corporation”, “LTD”, and “Group”, to reduce these unnecessary distractions. Sec-
ond, we use the fuzzy match program (matchit) in Stata to match the bank names in two dif-
ferent databases with the bigram approach and log weights. Finally, we manually review all
the matching results to ensure that they are paired correctly. If not, we go through all the re-
maining unpaired bank names one by one manually. We mainly use the Bankscope dataset for
bank name matches, but BankFocus is also used when we cannot find a successful match in
Bankscope. Our final matching rate is quite high: 97% of the bank names reported in Orbis are
successfully matched to their corresponding entries in the Bankscope or BankFocus database.

With the firm-bank matched dataset, the variable of greatest interest to us is whether one
of the firm’s main banks is a foreign bank. To identify firm’s foreign bank relationships, we
extract the country codes for firms and their related banks using the first two letters in the
firm identification code and the bank identification code, which is based on the firms’ ulti-

mate ownership, and classify banks as foreign banks if their country codes are different from

16For most firms in Bulgaria, Czech Republic, Italy, Norway, Romania and Ukraine, the reported
bank information is either inadequate or unavailable. Therefore, we do not include these countries in
our firm-bank analysis.

7This fact does not contradict our previous model. In the model, we simplify the firm’s optimal
decision by assuming they need to make a binary choice. However, in reality, companies always use
different ways to finance their investment. Therefore, our simple model shows companies’ incentives
to use more short-term debt during capital inflow surges.
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those of the related firms. Then, we generate a time-invariant dummy to indicate that the firm
has a foreign bank relationship if at least one of its associated banks is a foreign bank. The
lower availability of the foreign bank variables results in fewer observations for the firm-bank
matched data in the later analysis.

For other firm-level controls, we use the following variables that are considered important
determinants of the corporate capital structure: firm size, defined as the natural logarithm of
total assets; the sales growth rate, calculated as the difference in log sales between the current
and previous year; cash flow, defined as the sum of current profits and depreciation divided
by total assets; tangibility, defined as the ratio of tangible fixed assets to total assets; and the
SA index based on firm size and age, as a proxy of financial constraints (Hadlock and Pierce,
2010).

[Table 2 here]

Panel A in Table 2 provides summary statistics for the firm-level variables used in this pa-
per.'8 It shows that on average, 37.64% of the total debt is in long term. The average short- and
long-term leverage levels are 0.32 and 0.20, respectively, and average total leverage is 0.51. For
tirm-bank relationship, on average, each firm has 1.8 reported main banks and approximately
4.5% of firms in our sample have a lending relationship with foreign banks. We also report the
summary statistics of key variables of firm debt maturity structure and foreign bank relation-
ships country by country in appendix Table A2, which shows that there are rich variations in
these key variables across different countries.! A list of number of firms and observations of

each country is presented in the appendix Table A3.

3.3 Macro-level data

We use macro-level data to verify our model prediction that surges lead to larger instability
through a flattened yield curve. In order to achieve such goal, we need to conduct two sets of
empirical exercises. First, we need to test whether surges lead to a decrease in term spread. Sec-
ond, we should examine whether the changes in yield curve arising from capital inflow surges
will increase economic instability. Our main data source here is the Jorda-Schularick-Taylor
(JST) Macrohistory Database (Jorda, Schularick and Taylor, 2017). We choose this database

mainly because it is a cross-country dataset covering a very long period and providing macro

18 A detailed description of variable definitions is provided in the appendix Table A1l.

9For instance, the average debt maturity proxied by the fraction of long-term debt lies between
32.1% in France and 63.6% in Latvia, and the short-term leverage is as high as 0.37 in Spain and as low
as 0.13 in Latvia. Hungarian firms have the highest number of main banks, while most firms in France
and Poland only have one main bank relationship in our sample. For foreign bank reliance, firms in
Portugal almost have zero reliance on foreign banks (all domestic banks), while Latvian firms have the
highest degree of foreign bank reliance.
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and financial variables for a group of countries from 1870 to 2016. Since financial crises are rel-
atively rare events, such long-term dataset with reasonable country coverage will be extremely
helpful. In addition, the JST database contains all the three key variables that we need for our
empirical investigation, which are surges, term spread, and systemic financial crisis.

When using this long-term macro-history database, we adopt the same approach as we
did in the firm-level analysis to identify surges: we define surges when real net inflows per
capita are one standard deviation above the trend.?’ As we use the opposite of current account
balance to capture capital inflows, therefore, only net inflow surges can be identified here.
For term spread, we use the difference between the long-term interest rate and the short-term
interest rate. The main indicator of short-term interest rates is three-month interbank rate
and that of long-term interest rates is ten-year government bond yield. The tenors of the two
interest rates sometimes differ across countries and periods due to data availability, though
the database aims for within-country consistency to the greatest extent possible. Thus, we
cautiously use the change in term spread in the later analysis, as we believe that the annual
change in the difference between long-term and short-term interest rates within a country
will be less problematic in terms of consistency. Moreover, we see these two rates bear little
default risk and their difference is a good proxy of term spread of corporate borrowing cost,
as Neumeyer and Perri (2005) suggest a very strong co-movement between interest rates on
government debt and those of the private sector. For systemic financial crises, we simply use
the dummy variable based on the JST definition. The authors define financial crises as “events
during which a country’s banking sector experiences bank runs, sharp increases in default
rates accompanied by large losses of capital that result in public intervention, bankruptcy, or
forced merger of financial institutions”. For other control variables, we use GDP per capita,
GDP growth rate, trade openness, pegged exchange rate dummy, and depreciation.

Panel B of Table 2 presents the summary statistics of all the variables used in the macro-
level analysis based on JST dataset. It shows that the probabilities of surges and systemic
financial crises during the long-run history of 1870-2016 are 9.9% and 3.4%, respectively. Be-
sides, the average term spread is 0.79 percentage points. Finally, in Figure A5 in the online
appendix, we present our identified results of surges and financial crises for each country with

this macrohistory data.

4 Firm-level Empirical Evidence

We first use the firm-level dataset to test our model predictions. Specifically, we examine
whether surges are associated with shortened debt maturity, whether this effect is stronger

for firms with higher asset liquidation values and longer expected investment horizon, and

20To obtain the net inflow per capita using the JST database, we first deflate the current account
amount using the CPI (1990=100) and then divide by the population.
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whether surges lead to higher instability through the debt maturity shortening channel. We

use the compiled Orbis firm-bank matched data in this section.

4.1 Surges and shortened corporate debt maturity

In order to investigate the causal relationship between capital inflow surges and corporate
debt maturity, we adopt a difference-in-difference (DID) empirical strategy. More specifically,
we exploit the matched firm-bank dataset and the heterogeneous impacts of surges on firms
with different foreign bank relationships. According to our theoretical model, debt maturity
shortening takes place when firms borrow from global banks during surges. Thus, in the
data, we expect that firms having a lending relationship with foreign banks are more affected
by surges and they will show a more shortened debt maturity. In addition, the before- and
after- comparison and event study approach is conventionally used in the surge literature (e.g.,
Benigno, Converse and Fornaro, 2015; Reinhart and Reinhart, 2008). Combining the firm-level
foreign bank characteristics and the before-after surge comparison, the DID specification fits
well in our setting.

Our empirical model specification can be written as in the following equation:

Debtije; = a + BPost Surge,, x Foreign Bank; + T Xjjct + i + Vjet + €ijet (8)

where i,j,¢, and ¢ indicate the firm, sector, country, and year, respectively. Debt;j;; is one of
the four variables representing the firm’s debt maturity structure: the share of long-term debt
in total debt (Maturity), short-term leverage (Short), long-term leverage (Long), or total lever-
age (Total). The last three variables are calculated as the debt-to-asset ratios. We use not only
the Maturity variable but also short- and long-term leverage to test whether the shortening in
maturity is driven by the increased use of short-term borrowing, instead of by a decreased
use of long-term debt but no significant change in short-term debt. Post Surge, is a dummy
indicating a post-surge period if equal to one. In our baseline empirical analysis, we use surge
years identified based on the one-standard-deviation-above-trend method and net capital in-
flow data in real per capita terms. However, adopting alternative definitions of surges do not
alter our main conclusions. Foreign Bank; is a dummy variable indicating that firms are re-
lated to foreign banks if equal to one. Xjj; is an array of firm-level control variables that are
found to be related to the corporate maturity structure in the literature, including firm size,
sales growth, cash flow, tangibility, and a financial constraint indicator (the SA index). We also
include firm fixed effects <y; and sector x country X year fixed effects ;. in the estimation to sat-
urate unobserved factors in these levels, where the sector is classified according to four-digit

NACE code. Throughout all the firm-level estimations, we cluster the standard error at both
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the firm and country-year level.

The time window for our DID estimation are seven years centered around the surge year,
i.e., three years before and three years after the surge. In addition, we use only surge episodes
that are not followed by another surge episode within three years or preceded by one within
three years. If there are multiple consecutive surges for the same country, we set the surge year
as the earliest one and treat them as one surge episode.”! By doing so, we ensure a more clearly
classified surge event shock, though at the cost of losing a large number of observations. In
summary, our estimates in this DID specification assess the difference in the three-year average

of the maturity structure variables between post-surge and before-surge periods.
[Table 3 here]

We present our main results of this simple DID investigation in Table 3. The key message
from this table is that firms do shorten their debt maturity after capital inflow surges, and it
is mainly through the increasing use of short-term debt. In the first two columns in Table 3,
the estimated coefficients B are both negative and significant at the 95% confidence level. This
result reveals that compared to firms having domestic bank relationships only, firms having
foreign banks will reduce their debt maturities more by 0.83 (without controls) or 0.62 (with
controls) percentage points after capital inflow surges. In addition, according to our estimation
results in columns (3) - (8), the decrease in debt maturity is mainly driven by the increasing
use of short-term debt. For instance, the estimated result in column (6) tells that after surges,
the difference in long-term debt leverage between firms with foreign bank relationships and
those without is only 0.004. In contrast, column (4) shows that the relative increase in the short-
term leverage after surges is 0.014, which is more than threefold the long-term debt leverage

increase.

21For instance, as shown in Table 1, foreign capital inflows surged in 2003, 2006, 2009, and 2011 in
France, and in 2006, 2007, and 2008 in Estonia; thus, Post Surge , in the case of France is 1 for 2003-2006
and 0 for 2000-2002 and in the case of Estonia is 1 for 2006-2009 and 0 for 2003-2005. As a result, we use
the following surges in the DID specification: Czech Republic (surge years: 1995 and 2002; pre-surge
years: 1994 and 1999-2001; post-surge years: 1996-1998 and 2003-2005), Estonia (surge year: 2006; pre-
surge years: 2003-2005; post-surge years: 2007-2009), France (surge year: 2003; pre-surge years: 2000-
2002; post-surge years: 2004-2006), Germany (surge year: 2000; pre-surge years: 1997-1999; post-surge
years: 2001-2003), Hungary (surge year: 2008; pre-sure years: 2005-2007; post-surge years: 2009-2011),
Italy (surge year: 2010; pre-surge years: 2007-2009; post-sure years: 2011-2013), Latvia (surge year:
2006; pre-surge years: 2003-2005; post-surge years: 2007-2009), Portugal (surge year: 2008; pre-sure
years: 2005-2007; post-surge years: 2009-2011), Spain (surge years: 1996, 2007; pre-surge years: 1994-
1995 and 2004-2006; post-surge years: 1997-1999 and 2008-2010), and Ukraine (surge years: 2005, 2013;
pre-surge years: 2002-2004 and 2010-2012; post-surge years: 2006-2008 and 2014-2015). Some early or
late years, e.g., 1993 or 2016, are not included because of the start and end of sample period. Also, the
results shown below only include countries that have experienced surges in our sample; countries that
did not see a surge (e.g., Bulgaria, Norway, Poland, and Romania have no surges of total net inflows) are
excluded. However, including these countries by assigning zero to Post Surge,, does not significantly
change the estimates in both magnitudes and statistical significance, if not making them stronger.
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Next, we extend the simple DID specification into a dynamic one so that we can better
understand the whole picture of how surges impact corporate debt maturity. Our strategy
here is to investigate the change in corporate maturity structure in each of the three years
before and each of the three years after surges, in relative to that in the surge year. More
specifically, we construct a variable named “distance to surge”, which ranges from —3 to +3
by definition. In addition, we omit the surge year to estimate the relative effects in the ky,, k €
{-3,—-2,—1,+1,+2, 43} year to surge. In summary, we estimate the following dynamic DID

specification:

Debtjjt = a + Zk_:{ﬁkk Year to Surge,, x Foreign Bank; + Z;’jﬂﬁkk Year to Surge,, x Foreign Bank; + T Xjje; + i + Yjet + Eijet

where the dummy indicating the surge year (0 Year to Surge_,) is absorbed by construction.
With equation (9), the coefficients B can be interpreted as the effects on the firm maturity
structure relative to the surge year. Specifically, the estimated coefficients [3*3, [3*2, and ,3*1
are the effects on firms that have foreign bank relationships in relative to those that do not in
the three years, two years, and one year before the surge compared with the surge year, and
BT, B2, and BT are the relative effects one, two, and three years after the surge in comparison

to the surge year.
[Table 4 here]

Table 4 shows the results from our dynamic DID specification. To begin with, there are
no pre-trends in the data. Specifically, we can see that the differences in debt maturity, short-
and long-term leverage, and total leverage between firms with and without foreign bank rela-
tionships are all insignificant in each of the three years before the surge in comparison to the
surge year. This finding is crucial as it validates our DID model specification. Moreover, it is
also consistent with some existing studies suggesting that external factors, or push factors in
advanced economies instead of pull factors in recipient countries, are the main driving forces
of surges (Reinhart and Reinhart, 2008; Forbes and Warnock, 20124; Fratzscher, 2012).22 At the
same time, the estimated coefficients on debt maturity and short-term debt and total leverage
become significant for each of the three years after the surge, while those on long-term debt
leverage remain insignificant. For instance, based on the results shown in column (2), the rela-
tive debt maturity decreases by the largest scale (1.26 percentage points) in the first year after
the surge and then stabilizes in the second and third post-surge years. For short-term and total

leverage, the impact is stable and persistent in the three years after surge. We visualize the

22We show this finding again in Section 5.1 where we use a probit model to estimate the probability
of surges based on global factors and domestic factors.
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dynamic estimates shown in the even columns in Figure 3, and we can clearly observe that
capital inflow surges induce a shortened corporate debt maturity structure, particularly for

tirms with foreign bank relationships.
[Figure 3 here]

According to the empirical prediction 1, our model indicates that maturity shortening in-
centives are stronger for firms with higher asset liquidation values and longer expected in-
vestment horizons. To test whether this prediction actually holds in the data, we conduct
similar empirical investigations but employ the sector-level redeployability and time-to-build
measures as proxies for firms’ asset liquidation value and investment horizons, respectively.

Specifically, we adopt the redeployability measure from Kim and Kung (2016), which use
the Bureau of Economic Analysis (BEA) capital flow table that breaks down capital expendi-
tures into a variety of asset categories for a broad cross-section of industries to construct a
variable indicating the extent to which assets have alternative uses. A higher redeployability
value indicates that firms’ assets in this sector are used by more firms in the economy. Also,
we adopt the time-to-build measurement from Koeva (2000). Koeva (2000) collects newspaper
and trade journal articles for a sample of Compustat firms and analyzes the number of months
which elapses between the decision to build a plant and the end of construction in different
sectors. A higher time-to-build value indicates a longer investment horizons. The construc-
tion of both measurements is based on US data and we apply them to the European firms in
our sample by matching the sectors.”> We divide our full sample dataset into low- and high-
redeployability or time-to-build subsamples based on the median value and then re-estimate
the dynamic DID specification for each subsample.

We present the results in Figures 4 and 5.* Again, we find the maturity shortening ef-
fect in all the subsamples. In addition, the impacts arising from international capital surges
are stronger in sectors with higher redeployability and longer time-to-build. Specifically, our
esimates show that in the post-surge years, for firms with higher redeployability and higher
time-to-build values, the average magnitudes of relative decrease in debt maturity are 36%
and 26% larger than those with relative low values. Such heterogeneous impacts of surge on
different firms are consistent with our model prediction. More importantly, our empirical ex-
ercise here implies that surges do exacerbate corporate maturity mismacth problem. As we

will show in the next section, it will also bring instability to the corporate sector.

23This practice is consistent with a broad literature treating the external finance dependence con-
structed from US data as a sector-level characteristic and applying it to other countries (Rajan and
Zingales, 1998).

24The full estimates on exploiting industry heterogeneity on redeployability and time-to-build are
reported in the appendix in Table A4 and A5, respectively.
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[Figure 4 here]
[Figure 5 here]

4.2 Surges and instability at the firm level

In this section we use firm-level dataset to test the argument that the maturity shortening
arising from surges can lead to more economic instability. Specifically, we investigate whether
surges could fundamentally change firm health by looking at the Z-score indicator.

We revise the simple DID specification in equation (8) by changing the dependent variable
to Instability;;,, which is a firm-level instability measurement, and estimate it separately for
firms that shorten or lengthen debt maturity after surges. For each firm, we compute its av-
2°f%) and in the three years
after the surge (Maturity?f ter), and then obtain the difference (Maturity?f fer _ Maturityibef .
We assign the firm to the maturity-shortened subsample if the difference is negative, otherwise

erage debt maturity in the three years before the surge (Maturity

it is assigned to the maturity-lengthened subsample.

Instabilityi]-ct = a + BPost Surge , x Foreign Bank; + T Xjjct + vi + Yjet + €ijet (10)

In equation (10), Instability;;, is a variable capturing firm’s instability and we use Z-score as
a proxy. Z-score is calculated as a function of five financial ratios based on the seminal papers
by Altman (1968) and Altman (1983). It is widely used in the literature as an insolvency
predictor. We use its natural logarithm form because of its high skewness. A higher Z-score
indicate more soundness and less likely of insolvency of the firm.

Table 5 presents the results. The first two columns show that instability tend to increase
for firms with foreign bank relationships after the surges, as there is a significant decrease in
their Z-score. Moreover, comparing columns (3)-(4) with columns (5)-(6), we find that the in-
creased instability arises only from the firms which shortened debt maturity after surges. In
other words, if firms lengthen debt maturity, then there will be no significant increase in insta-
bility. These results are strong evidence that surges increase instability through debt maturity

shortening.

[Table 5 here]

4.3 Further discussion

The above results establish our key findings that surges are associated with increased instabil-

ity through the debt maturity shortening channel. In this section, we provide further discus-

BFor private firms, Z-score = 0.717 x Yok Capital o gq7 , Retained Barning 43 107 5 EBIT | 420 x

Book Value of Equit Assets Assets
ook Value of Equity Sales
Book Value of Liability T 0-998 X Zisets -
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sion on the heterogeneous impacts of different categories of surges on different firm credits.

Specifically, we distinguish between five types of capital inflow surges: foreign direct in-
vestment (FDI), portfolio equity, portfolio debt, other investment to corporate sector, and other
investment to bank sector. This detailed categorical capital flow data is also obtained from the
IMF Financial Flows Analytics Database, and we apply the same methodology of identifying
surges as we did before. Moreover, we distinguish between four kinds of firm credits: long-
term debt, short-term loan, other short-term debt, and trade credit. We express all of them as
the ratio to total assets. As explained in Section 3, our measure of short-term debt is the sum
of short-term loan and other short-term debt. Trade credit is not included in our definition of
(short-term) debt.

We repeat our baseline regression function (8). We use each of the five categories of cap-
ital inflow surges to construct our main independent variable Post Surge_,, and adopt each
of the four different measures of firm credits as our dependent variable Debt;j;. This ap-
proach gives us twenty different regressions to evaluate the heterogeneous impacts of different
types of surges. We summarize all the twenty estimated coefficients B of the interaction term
Post Surge., x D(Has Foreign Bank) in Table 6.

[Table 6 here]

The key message from Table 6 is that we do observe different impacts when surges arise
from different categories of capital inflows. Our main findings are threefold. First, debt-
creating inflow surges have stronger impact on raising companies” demand for short-term
borrowing. Compared to non-debt-creating flows such as FDI and portfolio equity, which are
usually long-term financing with aims at gaining ownership, debt-creating surges such as port-
folio debt and other investment to corporate sector have insignificant impacts on long-term
debt with respect to firms’ foreign bank lending relationship, but they significantly increase
both short-term loan and other short-term debt if the firm has a foreign bank. Our finding here
is consistent with Forbes and Warnock (2012b) on the different natures of debt- and equity-led
capital flows.

Second, the substantial increase in short-term borrowing is mainly from the increase in
other current liabilities. In contrast, the impacts of surges on short-term loan are very limited.
Surges in the other investment to bank sector is associated with the largest increase in the other
short-term debt (0.028) but with a significant decrease in short-term loans (-0.007). Meanwhile,
surges in the other investment to corporate sector is associated with the largest increase in the
use of short-term loans (0.003). Our interpretation on these findings is that surges in the bank
sector are largely composed of capital flows to domestic banks, while surges in the corporate
sectors are largely composed of capital directly flowing to private sectors and plausibly chan-

neled by foreign banks. Thus, the impact of surges to the banking sector on short-term loan
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is likely stronger for firms with only domestic bank relationships, as the funding is channeled
through domestic banks; on the other hand, the impact of surges to the corporate sector on
loans is likely to be limited for firms with only domestic banks, as this funding needs to be
channeled through foreign banks.

Finally, based on Table 6, we can see that the impacts of surges on trade credit are quite
different from those on corporate debt. For most cases, the estimated coefficient is signifi-
cantly negative, which means that capital inflow surges reduce the firm’s use of trade credits.
This result is in fact consistent with our model implication that international borrowing likely
takes the form of liquid demandable debt. In practice, trade credit is usually considered as
the easiest and most important source of short-term finance for firms. Therefore, the nega-
tive coefficients represent the fact that firms tend to substitute their use of trade credit with

international borrowing during these surge episodes.

5 Macro-level Empirical Evidence

Now we turn to macro-level data to validate our prediction that capital inflow surges lead to
a more flattened yield curve and higher probability of crisis. First, we show that capital in-
flow surges will flatten the yield curve. We find that surges significantly increase short-term
interest rates but only generate a very small or insignificant increase in long-term interest rate,
thus reduce the magnitude of term spread. Second, we show that the probability of having a
future financial crisis is significantly higher during surges with a flattened yield curve. This
finding provides some complementary evidence for the existing surges and crisis literature. As
mentioned before, we mainly use the Jorda, Schularick and Taylor (2017)’s long-run macrohis-
tory data, which includes all the key variables used here, including net capital inflow surges,
short-term and long-term interest rates, and financial crisis indicators. The JST database cov-
ers the long-run history from 1870 to 2016. After excluding US, UK, Japan, and Germany,
i.e., the countries that are likely to drive the global financial cycle, we have 12 countries in
the the macro-level analysis.?® In order to show the robustness of our empirical findings, we
also conduct a similar empirical investigation with an alternative dataset with broader country

coverage but shorter time span.

5.1 Surges and term spreads

We start with explaining the methodology used for empirically investigating the impact of

surges on term spread. We interpret surge as a treatment and adopt a matching-based, aug-

26The twelve countries are Australia, Belgium, Denmark, Finland, France, Italy, Netherlands, Noz-
way, Portugal, Spain, Sweden, and Switzerland. Canada is not included because its data on housing
returns is missing. Besides, we keep Germany in the firm-level analysis because its global economic
impact is smaller in the post-1990s period than that in the long-run history of 1870-2016.
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mented inverse propensity score weighted (AIPW) estimator (Rosenbaum and Rubin, 1983) to
estimate the average treatment effect (ATE) of surges on the term spread. More specifically,
tirst, we estimate a probit model to explain the likelihood for a country to experience surges,
and use the predicted value as the propensity scores. Next, based on the propensity scores of
surges, we calculate the AIPW estimates combined with local projections (Jorda, 2005) to show
the dynamic effects of surges on term spread. Such AIPW estimator is double-robust so long
as the regression for the outcome is properly specified or the propensity score is properly spec-
ified (Imbens, 2004). It has not been widely used in macroeconomic studies until recently. For
instance, Jorda and Taylor (2016) and Born et al. (20204) use the AIPW estimator to examine the
impacts of fiscal austerity and shocks to credit spread. The details of our estimation process
are described as follows.

To begin with, we estimate the propensity score of experiencing a surge conditional on a

group of covariates. Specifically, we estimate:

Pr(D;; = 1|X;;) = G(BXi) (11)

where D; ; is a dummy that takes value of one if country i is experiencing a capital inflow surge
at time ¢, X;; is a vector of determinants of surges, and f is the corresponding coefficients es-
timated from the cumulative distribution function (CDF) of the standard normal distribution
denoted by G. Based on the existing literature on potential determinants of surges (Reinhart
and Reinhart, 2008; Forbes and Warnock, 2012a; Avdjiev et al., 2020), in X;; we include the
contemporaneous, one period lagged term, and two period lagged term of global factors, i.e.,
global short-term interest rates, liquidity, and growth measured by averaging that of the US,
UK, Japan and Germany, and domestic factors, i.e., real GDP growth, exchange rate deprecia-
tion, exchange rate regime of pegging or floating, and housing returns. We report the details
of the estimation in this step in the appendix Table A6. Using the area under the receiver oper-
ating characteristic (AUROC) statistics to judge the fitness of model, we obtain a value of 0.742
with a standard error of 0.022, suggesting a good performance of the model. We obtain the
propensity score of surges (p;) using the predicted value from the model.

Next, with the propensity score at hand, we can compute the AIPW estimator. Following
Jorda and Taylor (2016) and Born et al. (2020a), we use the following equation for calculating
the AIPW estimator:

Dt(Yern—Yi— 1-Dt)(Yrin—Yi- Di—pt ~ ~
ATEl iy = ] [Pl — GoDveaic) | B [(1— poml (X) + pemy(X)] | (12)

We omit country index i for simplicity of notations. This AIPW estimator enables us to
provide an estimate of the average treatment effect (ATE) of the treatment (D;) on the change in
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dependent variable () at each horizon h. For the dependent variable, we are mostly interested
in the change in term spread (y;., — y:—1), but we also show the results of the different changes
in short-term and long-term interest rates. As we expect the surges in the current period can
affect the current term structure, we set the reference period to time ¢t — 1 and the horizon h
starts from 0. We show the impact till eight years after the surges. p; is the estimated propensity
score of surges by estimating equation (11) and it is used in the denominator in the first term
to achieve a re-randomization of the occurrence of surges and nonsurges. The second term
is a regression adjustment component, where m(X) and mf(X) is the estimated conditional
mean (conditional on the set of controls X as described above) of y;,, — y;—1 in treated and
control subpopulation based on regression. We adopt a general form of regression and do
not impose the constraint that the regression coefficients for the two subpopulation are equal.
Lastly, we rely on a sandwich estimator of the variance (Lunceford and Davidian, 2004) to
compute clustered robust standard errors.

We report the accumulative impulse responses on the changes in term spread, short-term
rates, and long-term rates in Figure 6.7 We observe that surges do cause an average treatment
effect of a reduction in term spread and an increase in short-term interest rate, and this price
effect is the strongest one year after the surge. Specifically, term spread is significantly lower
than the pre-surge level by 0.45 and 0.49 percentage points in the surge year and one year
after, then the effect fades away after two years. Moreover, the flattening of term spread comes
mainly from a significant increase in the short-term rates: the short-term rate increases by 0.71
and 0.84 percentage points at impact and one year after surge, and then gradually returns to

pre-surge level. In comparison, the long-term rate does not show significant change.
[Figure 6 here]

Furthermore, we also make a distinction between good and bad global market conditions,
and exploit the different impacts of them. More specifically, we define a period of good global
market when the change in the global short-term rate is non-positive and the global liquidity
growth is positive, indicating a loose monetary environment in the core economies.?® Figure 7
demonstrates that the impact of decreased term spread is more pronounced when the global
market condition is good, as the reduction in term spread reaches over 0.5 percentage points
in the first two years and the increase in the short-term rate is almost 1 percentage points and

remains significant at 0.56 percentage points in the third year after the surge. In contrast, in the

2’We show the results using propensity score without truncation, as Jorda and Taylor (2016) show
that a truncation of propensity score is not necessary for the AIPW estimator, and we indeed find that
the results using the non-truncated and truncated propensity scores (at 0.1 and 0.9) do not show much
difference.

Z8We use the change instead of level of global short-term rate and liquidity in this definition to miti-
gate the influence of time trends.
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bad global market condition, the impact is much smaller, and there is no significant change in
the term spread compared to the pre-surge. In addition, we provide the results distinguishing
between good and bad global market conditions using the post World War II sample (1946-
2016) in the appendix Figure A6, which document similar findings.

[Figure 7 here]

To sum up, in this section we establish the results that capital inflow surges lead to an
increase in short-term interest rates, both in the level and in relative terms to long-term interest
rate, thus a reduced term spread. Moreover, these effects are especially stronger when the
global market condition is good. These findings confirm our model prediction that surges
induce more demand of short-term borrowing and push the yield curve to flatten.

Possible concerns regarding this part of analysis include the country sample which consists
of only 12 developed economies and the annual frequency which might be low for price effect.
We conduct a robustness check to mitigate these concerns. Specifically, we manually collect
quarterly short-term and long-term interest rates for 72 countries, of which 39 are emerging
economies and 33 are advanced economies, covering 1970Q1-2016Q4. Then we match it with
the quarterly capital flow data from the IMF, on which we apply the same definition to identify
surge quarters for each country. Using the IMF capital flow dataset, we can further distinguish
between gross and net capital inflow and thus gross and net surges as suggested by Forbes
and Warnock (20124, 2020). We show the details of the AIPW estimates using this sample in
the appendix Section A2. Results show the same finding that surges induce a large increase
in short-term rate and a reduction in term spread, and the effect lasts for four to six quarters,
which is consistent to the one to two years we have found before. In addition, these effects are
stronger for the good global financial market condition (as compared to the bad one) and for
using gross surges measures (as compared to using net surges measures). Generally speaking,

these additional robustness checks further confirm our previous findings.

5.2 Surges and instability at the aggregate level

Having established the link between surges and debt maturity shortening, as reflected in a
flattened term spread and an excessive use of short-term debt, now we turn to looking at how
the maturity shortening channel contributes to financial instability. Specifically, we examine
whether the surge’s predictive power on crisis is affected by the shape of the interest rate term
structure.

Following Caballero (2016), we adopt the following random-intercept logit model to esti-

mate the likelihood of a systemic financial crisis:

Crisis}, = a + 7y Surges with Flattened Yield Curve,, 4 y2Surges without Flattened Yield Curve,, + B/ Xct + Cc + Oct (13)
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In the equation above, Crisis}, is a continuous latent variable for the binary response vari-
able Crisis.;, which indicates the start of a crisis in country ¢ and year t. If equal to one, the
dummy variable Surge with Flattened Yield Curve,, means that country c is experiencing a cap-
ital inflow surge and a much flattened yield curve. Note that we use a similar method to
identify a flattening in the yield curve as that for a surge, which means that we say a yield
curve flattening happens when there is a substantial reduction in term spread for this variable.
The reason is that the average change in term spread in the dataset is around zero, and it is
necessary to distinguish between a small reduction in most cases and a large reduction associ-
ated with surges. Therefore, we create a dummy to indicate episodes of flattened yield curve
when the cyclical component of term spread is lower than one negative standard deviation.
Moreover, the variable Surge with Flattened Yield Curve,, takes a value of one if both the surge
dummy and the dummy of flattened yield curve equal to one. In contrast, if its value equals
one, the dummy variable Surge without Flattened Yield Curve,, means that country c is experi-
encing a capital inflow surge in year ¢ but is not in the period of low term spread.? Finally, X,
in equation (13) is a set of control variables including real GDP per capita, GDP growth rate,
trade openness, a pegged exchange rate dummy, depreciation, private credit to GDP ratio, and
housing returns.

We are interested in both the economic and statistical significance of the coefficients 1 and
72, which show the likelihood of a systemic financial crisis during surges with and without a
flattened yield curve relative to the likelihood in non-surge periods. According to our model
predictions, we expect ¥ to be significantly positive and, more importantly, 71 > 2. Follow-
ing Caballero (2016) and references therein, we employ random effects estimation with country
means of all covariates (i.e., Mundlak (1978)’s adjustment) to address the possible endogeneity

issues between covariates and country-specific intercepts.
[Table 7 here]

We report the main results in Table 7, where the coefficients are all exponentiated, and the
corresponding z statistics are provided in parentheses. We calculate the AUROC to measure
the model’s predictive power. For better interpretation, at the bottom of the table, we also
report the computed probability of having a future financial crisis under different scenarios.

In the first four columns in Table 7, we present our estimated results for the full sample period

2Here we consider a world with three states: (i) surge with flattened yield curve; (ii) surge without
flattened yield curve; (iii) no surges. In (iii) no surge, we can further separate two states: no surge but
have flattened yield curve and no surge and no flattened yield curve. We consider this more granular
classification and look into the role of the flattened yield curve as a robustness check. Results are shown
in the appendix Table A7, where we include the dummy Flattened Yield Curve without Surge. Results
show that a flattened yield curve is also significantly associated with a higher probability of crises, but
our main finding that surges with flattened yield curve are stronger than surges without flattened yield
curve in predicting crisis remains.
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1870-2016, while in the last four columns, we provide the results for the post-World War II
subsample. In columns with odd numbers, we do not include any additional control variables.
In columns with even numbers, we add the set of country-level controls mentioned above.

Based on Table 7, two findings are worth noting. First, with this long-term macrohis-
tory dataset, the estimated results in columns (1), (2), (5) and (6) confirm a common finding
in the existing literature that surges are significantly associated with a higher probability of
crises (Reinhart and Reinhart, 2008; Caballero, 2016). With various model specifications, the
estimated coefficients are robustly positive and significant. More importantly, the economic
significance of international capital inflow surges is also quite considerable. For instance, in
the full sample, the unconditional probability of a financial crisis is 3.4% in the long run. Based
on our model specification in column (2), if there were an inflow surge episode, the likelihood
of a financial crisis would go up to 11.0%. The magnitudes of the effects are even more pro-
nounced if we focus on the post-World War II subsample. As shown in column (6), inflow
surges increase the likelihood of crisis from 2.1% to 15.4%.

Second, the shape of the interest rate term structure does play a significant role in pre-
dicting financial crises. With different model specifications and other sample choices, the es-
timated coefficient 1 is different from zero at the 1% significance level, which indicates that
inflow bonanzas with a very flat yield curve are associated with a greater probability of a sys-
temic financial crisis. According to column (4), after we add the set of chosen covariates, the
probability of having a systemic financial crisis is 32.6% if a country is experiencing a surge and
a flattening yield curve at the same time. This number is almost ten times the unconditional
probability of 3.4% and triples the likelihood with surges without distinguishing the change
in the term spread of 11.0%. Meanwhile, if surges happen without a flattened yield curve, the
probability of a crisis is only 1.8%. According to columns (7) and (8), our conclusion holds us-
ing the post-World War II subsample. The probability of crisis now becomes 39.6% if a country
sees inflow surges and a flattening yield curve at the same time. In contrast, the likelihood of
crisis is only 2.7% if a country receives inflow surges but doe not witness a large decrease in
term spread. All these results indicate that our proposed maturity shortening channel could
indeed be an important underlying mechanism behind surges and crises.

In addition, our key findings are robust when we account for the role of credit booms
(Schularick and Taylor, 2012). It is a plausible concern that credit booms mainly drive the
importance of the term spread. Therefore, in Table 8, we redo all the empirical investigations
that we have done in Table 7 but additionally consider the impacts of credit booms on crises.
Our approach here is to introduce interaction terms between credit booms and all the variables

that we are interested in.>" More specifically, the empirical model specification can be written

30 Another way to account for the role of credit boom is to test whether surges with flattened yield
curve are associated with higher probability of credit booms. Thus, we replace the dependent variable
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as follows:

Crisisyy = & + 1Surges with Flattened Yield Curve,, x Credit Boom
+ 72Surges without Flattened Yield Curve,, x Credit Boomc;
+ 73No Surge,, x Credit Boom; + B/Xct + G+ Oct (14)

Our goal here is to see whether ; remains positively significant even after considering
the effects of credit booms. Again, we use a similar method to identify credit boom, and the
dummy Credit Boom,; takes the value of one if the total loans to non-financial private sector in
real per capita terms is one standard deviation above its trend. The results in Table 8 echo the
finding in the literature that the credit booms are a strong predictor of systemic financial crises.
Across different model specifications, the conditional probability of a crisis with a credit boom
and no surges varies from 9.0% to 18.8%, which means that a credit boom does indicate pos-
sible overheating of the economy. More importantly, after we control for the effects of lending
booms, the estimated coefficient 7, remains highly significant at the 1% level. This means that
even after we consider the presence of a credit boom, there is still a robust association between
surges with a flattening yield curve and crises: our maturity shortening story is still there.
The economic significance is the following based on results shown in columns (2) and (4). In
the full sample, the unconditional probability of a financial crisis is still 3.4%. The conditional
probability of a crisis with surges and credit booms is 35.6%; the calculated probability of a cri-
sis with surges, credit booms, and no large decrease in term spread is 9.6%; and the computed
likelihood of a crisis with surges, credit booms, and a flattened yield curve increase substan-
tially to 57.2%. These results indicate that the independent effect of yield curve changes during

surges can substantially increase the probability of a crisis.

[Table 8 here]

6 Conclusion

This paper argues that capital inflow surges increase the probability of financial crises through
a maturity shortening mechanism. Based on a theoretical model and empirical tests at both
the firm-level and macro-level, our main findings are threefold. First, surges are significantly
associated with an increase in the use of short-term debt and a reduction in the corporate debt

maturity. Specifically, this maturity shortening effect is substantially more pronounced for

of equation (13) with credit booms and report the results in the appendix Table A8. Results show
that surges with flattened yield curve are twice likely to be associated with a credit boom than surges
without flattened yield curve.
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firms with foreign bank relationships and in sectors with higher redeployability and longer
time-to-build. Second, driven by the strong demand for short-term debt, surges lead to an
increase in short-term interest rate in relative to long-term interest rate, thus a flattened yield
curve. Third, the flattened yield curve significantly increases the likelihood of a systemic fi-
nancial crisis conditional on a surge event.

Our findings have important implications for both policymakers and theorists. Policy-
makers should pay close attention to the windfalls of capital and restrict foreign capital in-
flows when the yield curve becomes strongly flattened in receiving countries. For theorists,
we point out the importance of accounting for the endogenous term spread and debt maturity

in the small open economy framework.
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Figure 1: Borrowing Costs for Different Debt Instruments

Note: This figure calculates the borrowing costs based on Equation (6) for borrowing from
local banks in long-term debt, borrowing from local banks in demandable debt, borrowing
from global banks in long-term debt, and borrowing from global banks in demandable
debt. We assume that there are two possible global market conditions for this numerical
exercise: boom and bust. In the boom phase, the funding cost and probability of liquidity
shock for global banks are set to be rg = 1.1 and x = 0.2, respectively. Meanwhile, during
the global financial market’s bust phase, we assume that rg = 1.4 and x = 0.8. In contrast,
local banks” funding cost is always r; = 1.5 and does not depend on the global financial
cycle. We assume that the unit-measure firms have two dimensions of heterogeneity in
both é € [0,1] and ¢ € [0.1,1]. The small fixed cost of issuing demandable debt f is set to

be 0.01.
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Figure 2: Surges, Yield Curve, and Instability

Note: This figure presents the computed economy-wide impacts of international short-
term borrowing in our model. The amount of international borrowing is the fraction of
firms in this economy that chooses to borrow from global banks. The shape of the interest
rate term structure is the average interest rate difference between the long-term debt and
the demandable short-term debt. The economic instability is calculated as the fraction of
firms liquidating their projects before they mature next period. The parameters used for
this figure are the same as those used in Figure 1.
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Figure 6: Accumulated Impulse Responses of Surges on Term Structure

Note: The red lines show the AIPW point estimates of the average treatment effect (ATE)
of capital inflow surges on term spread, short-term interest rate, and long-term interest
rate, over the eight-year horizon. The dark and light shades correspond to the 90% and
95% confidence intervals.
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Figure 7: Surges on Term Structure: By Global Market Condition

Note: The upper panel shows the AIPW estimates of surges on term spread, short-term
and long-term interest rates with a good market condition, and the lower panel shows
that with a bad global market condition. The global market condition is proxied by the
global monetary policy rate and liquidity. It is good if the change in global short-term
rate proxied by the average of US, UK, Japan, and Germany, is nonpositive and the global
broad money growth rate is positive, otherwise it is in a bad condition. The red lines
show the AIPW point estimates over the eight-year horizon. The dark and light shades
correspond to the 90% and 95% confidence intervals.

44



Table 1: Surge Years and Crisis Years

Country Surge Year Systemic Financial Crisis Year Sample Year

Panel A: Countries in Firm-level Analysis

Bulgaria 1996 1994-2015
Czech Republic  1995; 2002 1996 1994-2015
Estonia 2006; 2007; 2008 1998-2015
France 2003; 2006; 2009; 2011; 2012 2008 1995-2015
Germany 2000 2008 1994-2015
Hungary 2008 2008 1997-2015
Italy 2010; 2011 2008 1994-2015
Latvia 2006; 2007 2008 1999-2015
Norway 2005-2015
Poland 1994-2015
Portugal 2008 2008 1995-2015
Romania 1998 1996-2015
Spain 1996; 2007; 2008 2008 1994-2015
Ukraine 2005; 2007; 2013 1998; 2008; 2014 1998-2015

Panel B: Countries in Macro-level Analysis

Australia 1916; 1921; 1927; 1930; 1942; 1943; 1947; 1951; 1955; 1893; 1989 1870-2016
1960; 1974; 1989; 1995; 1999; 2007; 2012; 2015

Belgium 1907; 1913; 1930; 1946; 1953; 1980; 1981; 2008; 2009; 1870; 1885; 1925; 1931; 1934; 1939; 2008 1870-2016
2011; 2014

Denmark 1946; 1950; 1954; 1962; 1970; 1976; 1979; 1985; 1986; 1877; 1885; 1908; 1921; 1931; 1987; 2008 1874-2016
1998

Finland 1940; 1952; 1956; 1974; 1975; 1980; 1983; 1989; 1990; 1877;1900; 1921; 1931; 1991 1870-2016
1991; 1992; 2011; 2012

France 1919; 1920; 1948; 1956; 1957; 1969; 1974; 1976; 1982; 1882;1889; 1930; 2008 1870-2016
2008

Italy 1917; 1963; 1974; 1976; 1980; 1981; 1990; 1991; 2000; 1873; 1887; 1893; 1907; 1921; 1930; 1935; 1990; 2008 1870-2016
2008; 2010; 2011

Netherlands 1949; 1956; 1957; 1966; 1978; 1980 1893; 1907; 1921; 1939; 2008 1870-2016

Norway 1976; 1977; 1986; 1987; 1988; 1998 1899; 1922; 1931; 1988 1870-2016

Portugal 1961; 1974; 1976; 1977; 1981; 1982; 1988; 1999; 2000; 1890; 1920; 1923; 1931; 2008 1870-2016
2001; 2008; 2009; 2010

Spain 1974; 1975; 1976; 1981; 1982; 1983; 1990; 1992; 2000; 1883; 1890; 1913; 1920; 1924; 1931; 1977; 2008 1870-2016
2006; 2007; 2008

Sweden 1919; 1920; 1947; 1970; 1974; 1976; 1977; 1980; 1982; 1878; 1907; 1922; 1931; 1991; 2008 1870-2016
1985; 1990; 1992; 1993

Switzerland 1975; 1976 1931; 1991; 2008 1921-2016

Note: This table presents the years of surge, systemic financial crisis, and sample period
for the countries used in the firm-level analysis in Panel A and macro-level analysis in
Panel B. The firm-level data is from the Orbis database and the macro-level data is from
the Jorda-Schularick-Taylor Macrohistory Database. Surges are identified when the net
capital inflow in real per capita terms are one standard deviation above its trend. The
underlined are the surges when we use the two standard deviations criteria instead of one
standard deviation. The systemic financial crisis years in Panel A are from the database
in Laeven and Valencia (2018) and those years in Panel B are from Jorda, Schularick and
Taylor (2017).
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Table 2: Summary Statistics

Mean Standard Deviation  Min Max N

A: Firm-level Analysis

Surge 0.168 0.374 0.000  1.000 8178925
Surge-FDI 0.135 0.342 0.000  1.000 8178925
Surge-Portfolio Equity 0.214 0.410 0.000 1.000 8178925
Surge-Portfolio Debt 0.200 0.400 0.000  1.000 8178925
Surge-Other Investment to Corporate Sector  0.235 0.424 0.000 1.000 8177912
Surge-Other Investment to Bank Sector 0.250 0.433 0.000 1.000 8177912
Debt Maturity(%) 37.642 28.063 0.000 100.000 8178925
Short-term Debt to Asset Ratio 0.315 0.217 0.001 0.961 8178925
Long-term Debt to Asset Ratio 0.197 0.191 0.000 0.831 8178925
Total Debt to Asset Ratio 0.511 0.243 0.003 0.986 8178925
Firm Size -0.233 1.599 -6.409  5.605 8178925
Sale Growth 0.026 0.387 -1.803  1.723 8178925
Cash Flow 0.098 0.120 -0.137  0.664 8178925
Tangibility 0.285 0.250 0.000  1.000 8178925
SA Index -0.227 1.391 -4.449 6329 8178925
Foreign Bank Relationship 0.045 0.207 0.000  1.000 2869391
Number of Bank Relationship 1.826 1.234 1.000  20.000 3014378

B: Macro-level Analysis

Surge 0.099 0.298 0.000  1.000 1236
Term Spread 0.794 1.741 -10.925 14.150 1222
Change in Term Spread 0.001 1.213 -10.550  11.098 1217
Global Short-term Interest Rates 4.221 3.084 0.090 16.390 1236
Global Liquidity Growth 10.052 21.842 -11.630  250.893 1236
Global Growth Rate 11.063 44.393 -13.731 518979 1236
Surge with Flattened Yield Curve 0.026 0.159 0.000  1.000 1236
Surge without Flattened Yield Curve 0.070 0.255 0.000  1.000 1236
Systemic Financial Crises 0.034 0.181 0.000 1.000 1236
Credit Boom 0.100 0.299 0.000  1.000 1236
Real GDP per capita (index, 2005=100) 47.171 32.552 4932 112520 1236
GDP Growth 7.359 9.319 -27.360 124336 1236
Trade Openness 50.818 34.180 5.678 297395 1236
Strict Peg Dummy 0.540 0.499 0.000  1.000 1236
Depreciation 1.633 14.031 -40.451 194.745 1236
Private Credit to GDP 67.351 37.609 2244 204516 1236
Housing Return 11.452 10.786 -23.448 136.314 1236

Note: This table presents the summary statistics of variables used in this study. Panel A
covers the variables used in the firm-level analysis based on Orbis firm-bank matched
data; Panel B covers the variables used in the macro-level analysis based on the JST
dataset. Detailed definitions and sources for each variable are shown in Table Al in the
online appendix.
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Table 6: Further Discussion by Categories of Surges and Credits

Coefficients of Post Surge x D(Has Foreign Bank)
DepVar: Long-term Debt Short-term Loan Other Short-term Debt Trade Credit

By Different Categories of Surges

A: FDI Surge 0.003** -0.000 0.019*** -0.014***
(0.001) (0.002) (0.004) (0.003)
Observations 1488074 1488074 1488074 1488074
R-Square 0.756 0.685 0.783 0.755
B: Portfolio Equity Surge 0.003*** 0.002 0.011*** -0.008***
(0.001) (0.002) (0.003) (0.003)
Observations 1797871 1797871 1797871 1797871
R-Square 0.757 0.691 0.794 0.795
C: Portfolio Debt Surge 0.002 0.002** 0.010** -0.010**
(0.001) (0.001) (0.005) (0.005)
Observations 1951907 1951907 1951907 1951907
R-Square 0.756 0.669 0.767 0.777
D: Other Investment to Corporate Sector Surge 0.002 0.003** 0.007** -0.004
(0.001) (0.001) (0.003) (0.003)
Observations 1589640 1589640 1589640 1589640
R-Square 0.755 0.703 0.795 0.800
E: Other Investment to Bank Sector Surge 0.003** -0.007*** 0.028"** -0.027***
(0.001) (0.001) (0.005) (0.004)
Observations 1909980 1909980 1909980 1909980
R-Square 0.761 0.669 0.754 0.776

Note: This table summarizes the estimates of the interaction term between surge and hav-
ing foreign bank relationship in a difference-in-difference specification. The dependent
variables are long-term debt to asset ratio, short-term loan to asset ratio, other short-term
debt to asset ratio, and trade credit to asset ratio as shown in the column titles. The five
panels refer to five categories of surges, and the dummy variable Post Surge is equal to
one if a capital inflow surge, in FDI flow, portfolio equity flow, portfolio debt flow, other
investment to corporate sector flow, or other investment to bank sector flow for each panel
respectively, has occurred in the current year or at most three years ago, and it is equal to
zero if a capital inflow surge occurs in the next one to three years.The dummy variable
D(Foreign Bank Relationship) is equal to one if the firm has at least one foreign bank in its
main bank relationships. The estimates shown here include a full set of firm-level control
variables. Standard errors are in parentheses. *, **, and *** represent results significant
at the 10%, 5%, and 1% levels, respectively. Standard errors are clustered at firm and
country-year level.

50



‘AToA1309dSa1 “S[9AJ] 94T PUE ‘04,6 ‘o, 0T Y3 e yuedyrudrs synsax yuasardar
pue‘,, ‘. ‘sasayjuared Ur aIe SOISIIE)S Z PUR ‘PIjerjuau0dxa Ik 919 UMOYS S9JLWISa Y], '9T0T 0} 9F6] woxy porrad aydures [TMM
3sod ayp 3ursn symsai1 ay3 moys (8)-(G) suwnjod pue ‘910z 03 081 woiy porrad ajdures sy 3ursn synsaz oy moys (¥)-(1) suwnjo)d)
*9[0Ad TeURUY TRqOT3 Y3 JO SISALIP AJTerjusjod are sarpunod asay} se Auewian) pue uede( Y ‘SN 9PNOXd M TOA] Teak-A1unod
je SI 9[qe) SIy} ur pasn eyeq xrpuadde aurfuo ayj ur [y 9[qeL UI oIt S9[RLILA [OIFUOD 3} JO SUORIUG(] UInjal uisnoy pue
‘oner J(o 03 y1pan ajearrd ‘uonenardep Auwwunp ayer a8ueyoxs pad8ad ‘ssauuado apexy ‘ajer yymoid Jao “eyded 1ad JOo [ea1
aPN[OUI SI[RLILA [OIJUOD) "SUI| PUSI}-I}-MO[oq-UOT}RIASP-PILPUER)S-9UO Y} A0 SI “'T ‘paudjjeyy Afpdref jou st peards wrrey ur
a8ued ay) dwn) Swes 3y} Je pue SInddo A3IS e JI sUo 0} [enba st aain) prarx pauaziviq inoym a8ing S[qerrea Awwunp ayJ, ‘puas}
S)I MO[3( UOTJRIASD PIEPUE)S SUO SI ‘S9)eI }SaISJUT WIS)-}I0YS Pue ULID)-SUO] U9dM)3q DUSIDJIP S} Se pajenofed yorym ‘peaids
ULI9) Ur 98ueyDd 9y} 9w} SWEs dY} Je pue SINddOo 98Ins e JI auo 03 [enba ST aa4n)) pjaix pauapivid yjim a8ing apqerres Aurunp ayr,
“puaI} 3} 9A0qE UOTJEIASP pIepur)s auo ST surid) ejded 1ad [ear ur mofyur reyrded 3ou ayj J1 auo o3 Tenba st a8ing apqerrea Aurunp
JY L, "aseqerep A103sIyordewr [§[ Y} UT SINDD0 SISLID [PIDURUL JIWA)SAS e J1 auo 0} [enba st yorym Awrwump ayj st a[qeriea juspuadop
3L, "SISLID [eIdURUY JTWI)SAS Jo Ajifiqeqoid ay) uo aAID P[aIA pausjjefy JO S[01 9} pue 33InNS JO S}O9JJd A} SMOYS 3[qe) SI], :9I0N

%L'T %T°¢ %8'T %¥'1 20417 PIaIX pauaivl oYL 28NS uo [puorpu0) ARpquqoid
%9°6€ %8'G¥ %9°TE %E9C 204nD) Platx pausiivld yjm a8ing uo [uonipuo)) Anpquqoid
%FST  %CLI %0 TT %9'8 a8ing uo puorpuo) Anpquqoid
%I'T %1'T %1'T %1'T %¥'€ %¥'¢ %¥'€ %¥¢ Anpquqoid (puoyipuooun)
SHA ON SHA ON SHA ON SHA ON [onuo)
7500 ££0°0 ££0°0 %00 ¥€0°0 9€0°0 9¢0°0 ¥€0°0 DOINV3S
6¥5°0 €860 £88°0 €640 8080 G8s0 808°0 S0 o0INVY
7980 ¥€€0 8160 GLT0 1$9°0 92£°0 8GH°0 90 [eAJISOLPTeM
129% €61°C 6vC¢e €6T'T $96'9 8050 Ll 0850 TDISOLPTeM
€E8TS-  0£9°99-  TEST9-  086°€L~  6L09F1- IS6'TLI-  TS6'EST- SZF08T- 301
L1 L1 L1 L1 W réi W W SasH)
4! 4! 4! 4! 4! 4! 4! 4! SOLIIUNOD)
718 718 718 718 9¢TL 9¢z1 9¢TL 9¢z1 sq0
£z 0) (69€°0) (Z19°0)  (€68°0°)
18T1 45! 8250 €0%°0 9AIMD) PRIX PAULKEL] IMoynMm 93Img
(¥29°9) (8099) (596°9) (81£°9)
46890 14+£89°6€ #5xGGL°ET 40101 2AIND) P[OIX PauLHe[] Yim 3Img
(z8ge) (LIS¥) (26T (6487
w3:4GS°8 4446126 «+:00S°€  444G89°C a8ing
(8 () ) Q) #) (©) @ (1)
910Z-9%61 ‘PO aydureg 910Z-0/81 :pord ardureg

[ouueyD 3urusaiIoyg AJLInjeA aYj JO dUSpIAY AI0)STYOIDRIA 3/ d[qeL

51



‘AToA1309dsa1 “S[2A9] 94, T PUe ‘04,6 ‘040 O3 e yuedyrudis synsax yuasardar ., pue ’,, ‘. ‘sesayjuared
Ul 9Ie SDUSTE)S Z pue ‘pajenusuodxs are a1sy UMOYS $9jewnsa Y[, '910¢ 03 9F6T woiy porrad spdures [[mM 3sod a3 Sursn synsax
) moys (8)-(G) suwnjod pue ‘910z 03 0£81 woiy porrad aydures ay Sursn synsaz ay3 moys (§)-(1) suwnjo)) 94> erueUly [eqo[3
3y} Jo s1vALIP A[Tenyuajod are SaLUNod 9say) se Auewan) pue uede( M ‘G SPN[OX I [9AI] TLdL-AT)UN0D Je SI d[qe)} SIY) Ul pasn
eyeq xrpuadde aur[uo ayj Ul [V S[qe[, Ul oIk S9[eLIeA [OIFUO0D dU} JO SUOHIUYD(] WINjdI SUISnoy pue ‘oner Jo 03 Ipamd ayearid
‘uonyerardep ‘Awrwunp ayer a8ueypxa paddad ‘ssauuado spexn ‘oyer pmord Jao ‘eyded 1od JOO [e21 9pn[our SI[qRLIBA [OIFUOD)
"puaI} 9} SAOQE UOIIRIASD PIEPUR)S dUO ST swird) [ear eyrded 1od ur 10309s ajearrd [eueur-uou 0} SULO[ [230} 9} JT duo 0} [enba
SI w00 J1p24D) d[qeLIeA AWwnp oY, "dUl] PUaI}-d}-MO[d]-UOTJRIASP-PILPUE)S-IUO A} dA0E ST “*3'T ‘pausye)y A[odre[ jou st peards
wiIe) uT 93ueyd Y dwn dures ) Je pue sInddo 33Ins e J1 duo o} Tenba st aaun)) pjaix pauspivi] jnoyjim a8ing d[qerres Awrump ayy,
"puUaI} S} MOT9q UOTIRIASD PIEPUE)S SUO SI ‘S9)el }SaId)Ul WiI9)-}I0YS PUe WiId)-3U0] U9aM)aq DUSIJJIP Y} Se Paje[nded yorym
‘peards wira} ur 23ueyd ayj SWI} AWES A} Je PUe SINdO0 33INS € JI dU0 0} [enbad SI 2041 pjark pauajav] ym a8ing d[qerres Awrump
9] INdD0 jOu S0p 3INS e J1 duo 03 [enba ST a8ing oN d[qerrea Awrwnp S, ‘PudI) Y} dAOQE UOLIAIP PIEPULIS SUO ST SULIS}
ejrdeo 1ad [ear ur moyjur Teyrdeds jau a J1 auo o3 Tenba st a84ng s[qerrea Awrump ayJ, ‘aseqejep A10ispyordewr JG[ Sy} UT SINDD0
SISLID [BIDURULJ DTWSISAS B JI auo 03 Tenba st yorym Awrwunp ayj st s[qeriea juspuadap o] W00 JIPaId 3} OJUI Junodde Junye}
I9)Je ‘SISLID [eIdueUly dTWRISAS Jo ATiqeqold ayj uo 9AIND PIAIA PauslIeyj JO 3101 3} pue 33INS JO S}0JJ9 Y} SMOYS J[qe) SIY], :9I0N]

%L'6 %881 %96 %L 91 %0°ST %C'6 %0°ST %06 100g 11pa4D) 11q ISNG ON U0 [puopuo) Anpquqosd
%T'9 %9°G1 %96 %C'S wio0g 11pald) puv 204D plaLk paudiiv] Moy aging uo [uol1pue) Aquqoid
%6'88 %T'98 %C LS %L TS woog J1pa4)) pup 204N PIaLx PauIHvl Y31 a8ing uo [puon1puo) Appquqoid
%1'9% %665 %9°G¢ %¥p'ST uo0g 11pa.LD) puv a8ing uo [uuonrpuo) Anjiquqoid
%1°C %1'C %L'C %L'C %h'¢ %b'e %h'¢ %¥'¢ Anpquqosd ppuorpuooun
SHA ON SHA ON SHA ON SHA ON [o1u0D
9€0°0 650°0 9¢0°0 8100 1€0°0 €700 1€0°0 €500 DOUNVaS
0160 098°0 $06°0 9/8°0 €580 109°0 6780 0480 20INV
8¢6°0 6520 Sh6°0 TLEO 640 6660 G260 0260 [eAJISALPIeM
G6I'¥ 020°F 0zF€ 9/6'1 9689 610°0 064€ 8910 TYDISALPIEM
8/¥ Gh- 6£9°CS- 664°€S-  €00009-  64£THI-  809°G9T-  68L9FI-  0T6TLI- y180]
L1 Al L1 L1 r4 r4 r4 w SaSHD
4! 4! 4! 4} 4} 4! 4 4} SaLHUNOD
718 ¥I8 vI8 ¥I8 9¢zl 9¢zl 9¢zl 9¢zl sq0
(916°0) (z68'1) (€00'1) (9¢3°0)
GL0°€ «6€9°'8 Fe0°€ 895°1 woog IPa1) X dAIND PRI Pausie[ NOyIm a3mg
(#1679 (0ze'8) (€50'9) (8892)
#5xC9TTLE o F16°€6C ol 108 4sx18E0E woog JIPa1) X dAIND) PRI Pausiier] Yim a8ing
(#8120 (zos€) (8210 (962°¢) (£€80) (0ze) (8¥80)  (¢sTo)
610G 0680T  1x066F  wxiI8E6  5xx866F  x688'T  wsb6T0C 08T woog J1pa1) x 93iIng oN
(29¢9) (86£9) (zeed)  (FS9)
w5k 190°0F 44 1T6°69 wxxCEL ST 448596 woog Ipa1) x admg
(6)) ) ) ) ®) © @ (1)

9102-9%61 ‘porad aydures

9102-0/81 :Potd afdureg

woog JIPaID) YHM [ouuey)) UTualioys AJLmjejn ay} Jo aduapIaq AI0ISTUOIDRA :8 d[qeL

52



Internet Appendix



A1 Orbis Data Clean Process

The original data are denominated in current US dollars. In the following basic cleaning steps
before deflation, we do not change the currency units because we use criteria based on ratios
and do not rely on absolute values. However, in the deflation part, we convert all financial
variables to local official currencies' and then deflate using the country-sector-level or country-
level price index. Finally, we convert them into 2005 US dollars by multiplying by the 2005

exchange rate.

1. We limit the sample to unconsolidated accounts with or without a consolidated compan-

ion and deal with firm-year duplicates.

¢ We require consolidation codes equal to U1 or U2 due to the double counting prob-
lem when both a consolidated account of the parent (with all its subsidiaries) and
an unconsolidated account of the parent (without subsidiaries) are reported.

¢ Then, we address the firm-year duplicates using the following steps: (1) For du-
plicates in firm ID and the specific close date, we use the flow variable operating
revenue to keep the observation with the largest values. (2) We generate the year
from the close date by using the current year if the month is later than June and us-
ing the previous year if the month is earlier than June. (3) Then, for each firm-year,
we keep the observation with the latest reporting date; if there are still duplicates,

then we keep the one with the largest operating revenue.
2. We clean basic reporting mistakes.

¢ We drop observations that have missing information on total assets, operating rev-

enues, sales and employment simultaneously.

¢ We drop firms for which any one of the following variables is negative in any year:
total assets, employment, sales or tangible fixed assets.

* We drop firms in which the number of employees exceeds two million in any year.

¢ We drop observations with missing, zero or negative values for operating revenue

or total assets.

3. We check the internal consistency of the balance sheet information.

!Note that the original reporting currencies in one country may differ across firms, and thus this step
is not done by directly using the exchange rate in the original Orbis dataset but by using the exchange
rate of the local currency against the US dollar, which is obtained externally. In this paper, we use the
exchange rate from Factset.
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We exclude extreme values by dropping observations that are below the 0.1 per-
centile or above the 99.9 percentile of the distribution of each of the following ra-
tios: (1) fixed assets (the sum of tangible fixed assets, intangible fixed assets and
other fixed assets) to total fixed assets; (2) the sum of stocks, debtors and other cur-
rent assets to total current assets; (3) the sum of fixed assets and current assets to
total assets; (4) the sum of capital and other shareholder funds to total shareholder
funds; (5) the sum of long-term debt and other noncurrent liabilities as a ratio of
total noncurrent liabilities; (6) the sum of loans, creditors and other current liabili-
ties to total current liabilities; (7) the sum of noncurrent liabilities, current liabilities

and shareholder funds to total shareholder funds and liabilities.

4. We further check the data quality in the following ways.

We drop firms implying nonpositive age values in any year.

We calculate liabilities as the difference between total shareholder funds and liabil-
ities and shareholder funds; then, we drop the observations if the value is negative
or zero. In another way, liabilities can be computed as the sum of current liabilities
and noncurrent liabilities. We generate the ratio of the two variables of liabilities

and drop the observations if the ratio is greater than 1.1 or lower than 0.9.

We drop observations with negative current liabilities, noncurrent liabilities, cur-

rent assets, loans, creditors, other current liabilities or long-term debt.
We drop observations if their long-term debt is higher than the liability.

We construct net worth as the difference between total assets and liability and then

drop the observations if net worth does not equal shareholder funds.

We drop observations with missing, zero or negative values for the wage bill vari-
able.

We drop observations with negative values for intangible fixed assets and observa-

tions with missing or zero values for tangible fixed assets.

We calculate the ratio of tangible fixed assets to total assets and drop the observa-

tions if the ratio is greater than one.
We drop observations with negative depreciation values.

We calculate the capital-labor ratio, where capital stock is the sum of tangible and
intangible fixed assets, and drop firms if they have a capital-labor ratio in the bot-
tom 0.1 percentile and firm-year observations with a capital-labor ratio higher than

the 99.9 percentile or lower than the 0.1 percentile.
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¢ We drop observations with negative shareholder funds and observations with a

ratio of other shareholder funds to total assets in the bottom 0.1 percentile.

* We calculate two leverage indicators—the ratio of tangible fixed assets to share-
holder funds and the ratio of total assets to shareholder funds—-and then drop ex-
treme values in the bottom 0.1 or top 99.9 percentiles of the distribution of the two

ratios.

* We calculate the value added as the difference between operating revenues and

material costs and then drop observations with negative value of value added.

¢ We construct the ratio of wage bills to value added and drop extreme values in
the bottom 1 percentile or the top 99 percentile if the ratio exceeds 1 at the 99th
percentile or change the extreme threshold to the 0.1 percentile and 99.9 percentile
if the ratio does not exceed 1 at the 99th percentile. We also drop observations with

ratios higher than 1.1.

A2 Surges and Term Spread Using Alternative Macro-
level Data

In addition to the JST dataset used in the main analysis, we supplement the examination of
surges on the yield curve by using an alternative dataset. Compared with the JST long-run
macrohistory data, this dataset comes at a much shorter time coverage, but it expands the
country coverage to include more emerging economies, it is available at quarterly instead of
annual frequency, and it enables the distinction between gross and net surges. We re-calculate
the AIPW estimator based on the alternative data and show that the main results that surges
reduce yield curve still hold.

First, we manually collect the country-quarterly data of short-term and long-term interest
rates, and then calculate the term spread as their differences. For short-term rates, we mainly
use the three-month interbank rates; for long-term rates, we mainly use the ten-year govern-
ment bond rates. We choose these two series because they are consistent with the definitions
used in the JST dataset and they are available in most countries. When the three-month and
ten-year tenors are not available for a country, we choose the available ones with the closest
duration whenever possible. For data sources, we rely on the Datastream and supplement
from CEIC which compiles the data from various national statistic bureaus. We only keep the
country-quarters when both short-term and long-term rates are available. In total, we obtain
5,630 observations, of which 3,488 are for 33 advanced economies and 2,142 are for 39 emerging
economies. The time coverage is from 1970Q1 to 2016Q4.

Second, we match the term spread data with quarterly surge data and obtain the propen-
sity score of surges. We use the quarterly capital flow dataset from the IMF FFA Database, and
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re-identify surges for each country based on the same definition, i.e., one standard deviation
above the trend of capital inflows in real per capita terms. Note here that we can follow Forbes
and Warnock (20124, 2020) to make a distinction between gross and net surges. Gross surges
refer to a substantial increase of gross capital inflows by foreign residents without accounting
for the decrease in outflows by domestic residents, and net surges refer to a substantial in-
crease of net capital inflows which is the difference between gross capital inflows by foreign
residents and gross capital outflows by domestic residents. Then we obtain the propensity
score of surges using a logit model by including global factors and domestic factors. Due to
different variable availability, the choice of these determinants are slightly different from that
in the JST dataset. Specifically, for global factors we control for oil price, US federal funds rate,
and US liquidity growth because US is the dominating economy in the post-1970 world, and
for domestic factors we control for domestic GDP growth and international reserves.

Lastly, with the propensity scores at hand, we calculate the average treatment effect of
surges on term spread, short-term interest rate, and long-term interest rate using the AIPW
estimator.

Results are shown in Figure Al. It demonstrates that net surges tend to have the effect of
decreased term spread and increased short-term interest rate but with a low significance level,
meanwhile, gross surges significantly causes a more flattened yield curve and higher short-
term interest rates. Note that net surges are due to the combined effects of a sharp increase
of foreigners’ funding flowing in and a sharp decrease of domestic residents’ funding flowing
out, and gross surges are the separate effect of a large increase of foreigners” funding flowing
in. The more pounced and significant effect from the gross surges is in consistent with the
predictions from our model. Specifically, term spread is significantly lower than the pre-surge
level by 0.24 percentage points three quarters after the surge and then stabilizes before becom-
ing statistically indifferent from the pre-surge level five quarters after. Moreover, the flattening
of term spread comes mainly from a significant increase in the short-term rates, as we observe
that the short-term rate increases by 0.43 percentage points four quarters after capital inflow
surge and the impact of a higher short-term rate lasts for six quarters. In comparison, the
long-term rate also shows a increase but in a much smaller magnitude. The magnitudes of the
impact are comparable to that in the main analysis. In particular, we find that the effects last
for four to six quarters after surge, and this corresponds to the one to two years in the main
analysis.

Lastly, we also separate two bins of good and bad global market condition and find that
the effect of surges on term structure is stronger when the global market is in a good condition.
Similar to the main analysis, we define a good global condition when the change in US federal
funds rate is nonpositive and the US liquidity growth is positive. Figure A2 shows the results

of gross surges on term structure in good and bad global conditions. We observe that both the
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Figure A1l: Accumulated Impulse Responses of Surges on Term Struc-
ture Using Alternative Data

Note: This figure shows the AIPW estimates of surges on term spread, short-term interest
rate, and long-term interest rate. The upper panel shows the results using net surges
and the lower panel shows that using gross surges. The red lines show the AIPW point
estimates of the average treatment effect (ATE) over the eight-quarter horizon. The dark
and light shades correspond to the 95% and 90% confidence intervals.

magnitudes and statistical significance of the impact are stronger when the global market is in
good condition and thus faces a smaller liquidity shock. Again, this is in line with the findings

in the main analysis.
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((A)) Good Global Market
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((B)) Bad Global Market
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Figure A2: Surges and Term Structure by Global Market Condition Us-
ing Alternative Data

Note: This figure shows the AIPW estimates of surges on term spread, short-term interest
rate, and long-term interest rate. We use gross surges in the estimation for this figure.
The upper panel shows the results with a good market condition and lower panel shows
that with a bad global market condition. The global market condition is proxied by the
US monetary policy rate and liquidity. It is good if the change in US federal funds rate
is nonpositive and the US broad money growth rate is positive, otherwise it is in a bad
condition. The red lines show the AIPW point estimates of the average treatment effect
(ATE) over the eight-quarter horizon. The dark and light shades correspond to the 95%
and 90% confidence intervals.
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Figure A4: Time Series of Surge and Crises in Countries Used in Firm-
level Analysis

Note: This figure shows the time series of the net capital inflow in real per capita terms in the blue line and the
sum of its trend and one standard deviation of its cyclical component in the maroon line, for each country used
in firm-level analysis. A surge is identified is the blue lines are above the maroon lines. The units of the y-axis
are different across countries, as the capital inflows are in local currencies and expressed in different units. The
red vertical lines indicate the occurrence of systemic financial crises. The capital flow data is from IMF Financial
Flows Analytics Database, and the systemic crisis data is from Laeven and Valencia (2018).
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((A)) Good Global Market
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Figure A6: Surges on Term Structure: By Global Market Condition (Post
WWII sample: 1946-2016)

Note: The results shown in this figure is based on the sample of 1946-2016. The upper
panel shows the results with a good market condition and lower panel shows that with a
bad global market condition. The global market condition is proxied by the global mone-
tary policy rate and liquidity. It is good if the change in global short-term rate proxied by
the average of US, UK, Japan, and Germany, is nonpositive and the global broad money
growth rate is positive, otherwise it is in a bad condition. The red lines show the AIPW
point estimates of the average treatment effect (ATE) of capital inflow surges on term
spread, short-term interest rate, and long-term interest rate, over the eight-year horizon.
The dark and light shades correspond to the 95% and 90% confidence intervals.
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Table A6: Logit Estimation and Propensity Scores of Surges

D(Surge)
A Global Short-term Rate -0.111*
(0.058)
L.A Global Short-term Rate 0.039
(0.063)
Global Liquidity Growth -0.058
(0.041)
L.Global Liquidity Growth ~ 0.084**
(0.038)
Global Growth -0.006
(0.034)
L.Global Growth 0.082**
(0.036)
Domestic Real Growth -0.023
(0.033)
L.Domestic Real Growth 0.022
(0.033)
Depreciation 0.024***
(0.008)
L.Depreciation -0.004
(0.008)
Peg -0.363
(0.522)
L.Peg 0.324
(0.523)
A Housing Return -0.010
(0.009)
L.A Housing Return -0.000
(0.008)
Constant -2.641***
(0.406)
Obs 1243
Surges 117
Loglik -347.079
WaldTestChi2 24.102
WaldTestPval 0.012
AUROC 0.742
seAUROC 0.022

Notes: This table shows the effects of global and domestic factors on the probability of
capital inflow surges using a logit model. The dependent variable is the Surge dummy
which is equal to one if the net capital inflow in real per capita terms is one standard
deviation above the trend. We use its predicted value as the propensity score in calculat-
ing the AIPW estimator. A Global Short-term Rate, Global Liquidity, and Global Growth are
global factors measured as the average short-term rate, broad money growth rate, and
GDP growth rate of US, UK, Japan, and Germany. Real Growth, Depreciation, Peg , and
A Housing Return are domestic factors measured as the real GDP growth rate, exchange
rate depreciation against US dollar, a dummy indicating pegged exchange rate regime of
the domestic economy, and the change in housing returns. Data used in this table is at
country-year level from the JST macrohistory database. Standard errors are in parenthe-
ses. *, **, and *** represent results significant at the 10%, 5%, and 1% levels, respectively.
The coefficients indicate that global factors do play an important role to account for the
presence of surge and we do not observe significant differences for domestic factors except
for the exchange rate depreciation. In particular, surges are more likely to happen when
the core economies” monetary policy is easing and global liquidity is high.
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Table A8: Surges and Credit Booms

Sample Period: 1870-2016 Sample Period: 1946-2016
@ 2 (€)) (©) ©) (6) @) ®
Surge 5.167%**  4.456%** 4.658" 4771
(8.157)  (6.541) (7.380)  (6.675)
Surge with Flattened Yield Curve 7.349%**  5.330%** 6.717°*  6.812%**
(6.496)  (4.927) (6.092)  (5.377)
Surge without Flattened Yield Curve 4.816"** 4.086*** 3.886™**  4.064***
(6.711)  (5.394) (5.447)  (5.113)
Obs 1236 1236 1236 1236 814 814 814 814
Countries 12 12 12 12 12 12 12 12
Booms 123 123 123 123 120 120 120 120
Loglik -373.244 -275952 -370.670 -275.265 -318.945 -258.966 -317.692 -258.035
WaldTestChi2 5.313 20.073 7.189 20.528 1.527 18.974 1.435 19.045
WaldTestPval 0.021 0.010 0.027 0.015 0.216 0.015 0.488 0.025
AUROC 0.674 0.880 0.671 0.882 0.615 0.825 0.658 0.882
seAUROC 0.026 0.012 0.026 0.012 0.028 0.017 0.025 0.012
Control NO YES NO YES NO YES NO YES

Note: This table shows the effects of surge and the role of flattened yield curve on the
probability of a credit boom. The dependent variable is the dummy which is equal to
one if a credit boom occurs in the JST macrohistory database. Credit boom is identified
when the total loans to non-financial private sector in real per capita terms is one standard
deviation above its trend. The dummy variable Surge is equal to one if the net capital
inflow in real per capita terms is one standard deviation above the trend. The dummy
variable Surge with Flattened Yield Curve is equal to one if a surge occurs and at the same
time the change in term spread, which calculated as the difference between long-term and
short-term interest rates, is one standard deviation below its trend. The dummy variable
Surge without Flattened Yield Curve is equal to one if a surge occurs and at the same time the
change in term spread is not largely flattened, i.e., is above the one-standard-deviation-
below-the-trend line. Control variables include real GDP per capita, GDP growth rate,
trade openness, pegged exchange rate dummy, depreciation, private credit to GDP ratio,
and housing return. Data used in this table is at country-year level. We exclude US,
UK, Japan and Germany as these countries are potentially drivers of the global financial
cycle. Columns (1)-(4) show the results using the sample period from 1870 to 2016, and
columns (5)-(8) show the results using the post WWII sample period from 1946 to 2016.
The estimates shown here are exponentiated, and z statistics are in parentheses. *, **, and
*** represent results significant at the 10%, 5%, and 1% levels, respectively.
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