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ABSTRACT

Seven years after the Global Financial Crisis (GFC), we investigate how the recoveries are affected by
policies and pre-crisis conditions. We find that the macroeconomic and credit-enhancing policies are
not beneficial, perhaps detrimental, to the recovery from the GFC, based on the cross-country regres-
sion study using 38 countries. However, sound pre-crisis conditions help countries to recover from
the crisis more quickly, especially, the low government debt to GDP ratio, the ample foreign reserves,
and the absence of a real estate boom. Thus, monitoring those variables is a key to preventing a future
crisis or to getting out of it more quickly.
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I. INTRODUCTION

We find that the macroeconomic and credit-enhancing policies are not beneficial, perhaps detrimental,
to the recovery from the Global Financial Crisis (GFC), based on the cross-country regression study
using 38 countries, which are G20 and OECD countries with key partners. However, the sound
macroeconomic policies in the pre-crisis period are important to help countries recover from the crisis
more quickly, especially, the low debt to GDP ratio and the ample foreign reserve.

We confirm that the degree of recoveries from the GFC varied across countries. Seven years after
the GFC, we measure the degree of recoveries in two criteria, the output level and the growth rate,
relative to pre-crisis trends. There are essentially four types of recoveries: fully recovered in both
criteria; recovering only in the growth rate, but on course to a full recovery; recovering only in the
growth rate without any signs of a recovery in the output level; and no signs of recoveries in the two
criteria.

Characteristics of the GFC vary among countries. Apparently, the pre-conditions (i.e., pre-crisis
macroeconomic policies and pre-crisis booms) matter. Also, the exchange rate related factors (e.g.,
fixed versus floating regimes and the reserve accumulations) play an important role. Moreover, the
immediate impacts are different across the countries.

The Global Financial Crisis (GFC) started as a decline in real estate prices in the US and Europe,
leading to the Paribas Shock in August 2007. Then came the collapse of Lehman Brothers, a major
US securities firm, in September 2008. Major financial institutions went bankrupt or were rescued
by the governmnent, and the financial market appeared to malfunction. The crisis was not limited to
the US, spreading to Europe and other advanced countries, as well as to emerging market economies.
Reinhart and Rogoff (2009) claim that “banking crises are an equal opportunity menace.”

In the US, the dramatic fall in prices of subprime mortgage based synthetic securities lay at the core
of the crisis. However, the subprime mortgage crisis was only the trigger for a wider financial crisis.
The spread of the crisis was caused by the complex international financial markets. The mortgage
securities and their securitized products were sold to investors around the world through securities
houses and investment banks. Furthermore, excessive investments prevailed not only in subprime
loan-related products but also in various credit products, and the financial market was expanding on
a scale that exceeded that of the real economy. Such a bloated financial system, combined with some
delays in policy responses, made the GFC even more complex and serious.

In Europe, the economic and asset price booms after the Euro adoption in 1999 were ended soon after
the US crisis spread across the world. Some countries experienced a severe burst of real estate prices,
prompting a banking crises. Other countries experienced fiscal crises, due to an increase in fiscal
deficits stemming from the recession, as well as, soaring interest payments associated with the spike
in risk premia in the sovereign debt markets. Banking crisis and sovereign debt crisis then reinforced
each other in several countries.

In other parts of the world, many countries experienced severe recessions, for example, due to the
acute decline in international trade and financial flows. Some countries were already in their own
crises, which occurred prior to the GFC, and others did not experience crises at all.
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There are many studies that examine the short-term impacts of financial crises. For example, Berkmen
et al. (2009) explain the differences an in the short-term impacts of the GFC across emerging market
economies based on cross-country regressions. They find that countries with higher leverage and
credit growth suffered greater losses in the short run after the GFC. Blanchard et al. (2010) is another
example that examines the transmission of the GFC from advanced countries to emerging-market
economies. They find empirical evidence that showed both a sharp decline in exports and a sharp
increase in capital outflows played an important role in the transmission of the shock.

Several papers study the medium-term impact of financial crises. First, Abiad et al. (2009) examine
the medium-term impacts of banking crises before the GFC. In the next section, we follow them as
to the definition of the medium-term output and growth losses. Second, Chen et al. (2019) analyze
the medium-term impacts of the GFC, three to five years after the crisis. In contrast, we evaluate the
losses in the longer run, that is, seven years after the crisis. In addition, our choice of regressors are
different from those in Chen et al. (2019).

II. CRISIS TYPES

A. Output and Growth Losses

We investigate the impact from the GFC on the levels and growth rates of real GDP per capita of major
countries, namely 44 countries, which are G20 and OECD countries with key partners. Following
Abiad et al. (2009), we measure the output effects of the GFC against pre-crisis trends. We construct
the pre-crisis trend based on log-transformed real GDP per capita for seven years from T −9 to T −3,
where T denotes the peak year of the real GDP per capita for each country before the GFC. T is either
2007 or 2008 in the sample. We use data up to three years before the crisis because we would like
to eliminate the influence of possible excessive booms, often preceeding the crisis. Note, however,
that we set the pre-crisis trends somewhat differently for Argentina, Brazil, and Israel, where other
crises occured within ten years prior to the GFC. Specifically, we use the period from 1988 to 2001
for Argentina’s pre-crisis trend, due to its soverign debt crisis in 2001; the period from 1988 to 1998
for Brazil, due to its currency crisis in 1998; and the period from 1988 to 2001 for Israel, due to its
severe IT bubble burst in 2001.

For dependent variables in our regression analysis, we use two output-related variables: the loss in the
medium-term output level and the loss in the medium-term growth rate. We define the medium-term
output loss as the percentage deviation of the output from the pre-crisis trend seven years after the
GFC, that is, in year T + 7. The output loss takes a negative value if the output at seven years after
the GFC did not catch up with the one implied by the pre-crisis trend. On the other hand, we define
the medium-term growth loss as difference between the pre-crisis trend growth rate and the actual
four-year growth rate around seven years after the GFC, that is, from T +5 to T +9. The growth loss
takes a negative value if the country’s growth rate at seven years after the GFC remains lower than the
pre-crisis trend.

Table 1 shows the crisis year, the medium-term output loss, and the medium-term growth loss for each
country, based on the World Bank database. Apparently, each country has a particular experience. We
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categorize them into six groups depending on the medium-term recovery in levels and growth rates
from the GFC evaluated in T+7. Table 1 also shows which group each country falls into, and Figure 1
presents an example of each group.

First, there are four countries that were not affected by the GFC (Type I): China, India, Indonesia, and
Poland. This group is defined as the countries whose growth rates from T to T + 1 were higher than
1% for T (i.e., 2007 or 2008). Figure 1, Type I, presents China as an example. They are excluded
from the regression analysis below.

The second group, Type II, is a set of countries that had not recovered from other crises they experi-
enced within the decade before the GFC. Among our sample, we only have Argentina in this category.
Argentina experienced a soverign debt crisis in 2001 (Figure 1, Type II). We exclude Argentina from
the regressions because we cannot tell whether the output loss is the result of the GFC or the preceding
crisis.

Countries that are not classified as Type I or Type II constitute the sample of our empirical investi-
gation. The third group, Type III, is a set of countries that recovered fully to the pre-crisis trend in
levels. In other words, their medium-term output gain is greater than or equal to zero. For example,
the output of Mexico caught up with the pre-crisis trend in T + 7 (Figure 1, Type III). Countries in
this category are Germany, Israel, Mexico, Saudi Arabia, Switzerland, and Turkey.

The fourth group, Type IV, is a set of countries that are on course to a full recovery in T + 7. They
experienced lower output in T + 7, relative to the pre-crisis trend, but grew faster to return to the
trend levels more quickly. In other words, they record a negative value in terms of the medium-term
output level but show a positive value in terms of the medium-term growth rate. For instance, while
it produced lower output in T + 7 than the pre-crisis trend, the Netherlands fully recovered in T + 9
(Figure 1, Type IV). Countries in this category are Denmark, Iceland, Ireland, Japan, Netherlands,
and Portugal.

The fifth group, Type V, refers to the countries whose actual output was lower at T + 7 but moved in
parallel (i.e., at the same growth rate) with the pre-crisis trend. In T + 7, those countries experience
the output levels strictly lower than the pre-crisis trend lines but the growth rates are almost the same
as the pre-crisis trends, differing within [−1, 0] percent range. For example, while the output did not
recover, the growth rate of the US became the same level as its pre-crisis trend by T+7 (Figure 1, Type
V). Countries in this category are Austria, Belgium, the Czech Republic, France, Hungary, Slovenia,
Spain, and the United States.

The last group, Type VI, represents the worst case and consists of the countries whose outputs and
growth rates did not recover to the pre-crisis level by T + 7. That is, their output levels are strictly
lower than the pre-crisis levels, and their growth rates decline is more than 1 percent from the pre-
crisis trends. For example, Greece experienced both the output and growth loss in T + 7 (Figure 1,
Type VI). Countries in this category are Australia, Brazil, Canada, Chile, Estonia, Finland, Greece,
Italy, Korea, Latvia, Lithuania, New Zealand, Norway, the Russian Federation, the Slovak Republic,
South Africa, Sweden, and the United Kingdom.
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III. ESTIMATION

For the Type III-VI countries, a total of 38 countries, we conduct simple cross-country regressions,
reporting with robust standard errors, to examine how the recoveries from the GFC are affected by
post-crisis policies and pre-crisis conditions, controlling for immediate crisis impacts:

Yi = β0 + β1PostGovnExpi + β2PostMonetaryPolicyi + β3PostTotalReservei

+ β4BankingCrisisi + β5PreGovnDebti + β6PreTotalReservei

+ β7HousePriceBoomi + β8CreditBoomi + β9OutputBoomi + εi.
(1)

First, we examine the effects of post-crisis policy measures. Specifically, for fiscal policies, we use
the three-year average of post-crisis annual growth rates in government expenditure from T to T + 3.
Regarding monetary policies, we consider three alternative measures: the short-term interest rate
change, the long-term interest rate change, and the growth rate of the central bank balance sheet. For
interest rates, we use the change from T to T +3 divided by three. For a central bank’s balance sheet,
we use the average annual growth rate from T to T + 3.

Second, for immediate crisis impacts, we use a banking crisis dummy, according to the identification
of banking crises in Laeven and Valencia (2020). This dummy takes value one if a country experiences
a systemic baking crisis that started between 2007 and 2009.

Third, we investigate the effects of a pre-crisis policy stance. Specifically, we consider the government
debt level in T and the three-year average of the total reserve from T − 2 to T . Those variables
represents the pre-crisis soundness of the macroeconomic policies and the policy rooms to contain a
crisis.

Lastly, we include the pre-crisis financial boom by the house-price growth and the credit growth.
These pre-crisis growth rates are defined as a three-year average of the annual growth rates from 2004
to 2007. The output boom, defined as the difference between the compound annual growth rate of
output from T − 3 to T and the pre-crisis trend from T − 9 to T − 3, is similarly added as a regressor.

All the variables are defined in the local currency unit. Table 2 shows the descriptive statistics with
the data sources.

IV. BENCHMARK RESULTS

A. Asset Prices and Credit

Since our sample size is relatively small, we cannot include many variants of regressors for (1). Here,
we examine how important the pre-crisis booms of asset prices are in determining the medium-term
output levels and growth rates, relative to the pre-crisis trend without post-crisis policies. We then
only include important pre-crisis boom variables when conducting regressions according to (1).
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The pre-crisis house price boom has a persistent negative impact on the output in the medium-run
(Table 4, Row (1)). A one percent higher pre-crisis house price growth implies 0.14% lower outputs
(Table 4, Column (1)). This seems quite intuitive, as the initial turmoil of the GFC stems from the
bubble burst in the US subplime market. In contrast, the pre-crisis booms in the equity prices and
the credits are not very important (Table 4, Row (2) and (3)). These contrasting results may reflect
the fact that only rich people participate in the stock and bond markets, while many people purchase
houses1. Since the booms in the house prices and the credits have predictive powers, we include them
in the regressions below but drop the equity price boom.

The pre-crisis output growth relative to the past trend is statistically significantly positive, which is
measured by the difference between the growth rate for three years before the crisis (T − 3 to T )
and the past trend growth rate (T − 9 to T − 3) (Table 4, Row (4)). This implies that the relative
macroeconomic conditions just before the crisis continue to influence the outputs in the medium
run. A one percent higher pre-crisis growth rate relative to the trend is associated with 0.99% higher
outputs (Table 4, Column (4)). Moreover, this result shows that the pre-crisis output boom itself is
not harmful after controlling for the asset price booms. We regard it as a key variable and keep it in
all the regressions below.

On medium-term growth losses, Table 5 shows the significant impacts of the pre-crisis booms in the
asset prices and credits. Countries that experience larger pre-crisis house price booms face larger
growth losses in the medium-run (Table 5, Row (1)). A one percent higher pre-crisis house price
growth implies a 0.15% lower growth rate (Table 5, Column (1)). On the contrary, the pre-crisis
booms in the equity prices and the credits are not very important (Table 5, Row (2) and (3)). Again,
these imply that the overall credit expansion is not harmful to the output growth rate if it does not lead
to a house price bubble. Although credit and output booms do not have predictive powers, we include
them in the following regressions to use the same regressors as in the case with output losses.

B. Initial Conditions and Post-Crisis Policies

With important pre-crisis variables identified in the previous subsection, we conduct a regression
analysis based on (1). As noted, we adopt this two-step approach due to the relatively small number
of observations.

Table 6 shows how much the medium-term output loss is explained by post-crisis policy measures.
It shows our benchmark regressions, with three variations of the monetary policies in columns (1)-
(3). To begin with, the countercyclical fiscal policy with the short-term interest rate policy seems
effective, although the results are not robust with other monetary policy variables (Table 6, Row (1)).
The post-crisis monetary policies themselves show mixed results. The short-term interest rate policy
seems effective, but the expansion of the central bank’s balance sheet and the long-term interest rate
policy are not statistically significant (Table 6, Rows (2)-(4)). In other words, the evidence is week
for the effectiveness of both post-crisis fiscal and monetary policies on the medium-term output level.
Also, the post-crisis change in total reserve is not statistically significant (Table 6, Row (5)).

1This feature is pointed out by Claessens et al. (2012) for many crises before the GFC.
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In contrast, Table 6 suggests that pre-crisis conditions matter in explaining the medium-term output
losses. Higher government debt/GDP and a smaller total reserve are associated with more severe out-
put losses (Table 6, Row (7) and (8)). A one percent higher debt/GDP ratio is associated with 0.02%
lower outputs, while one less reserve in months of imports implies 0.27% lower outputs (Table 6,
Column (3)). This implies that the unsound macroeconomic policy stance makes the crisis worse by
limiting the space for post-crisis policy actions. Moreover, the pre-crisis house price boom leads to
larger output losses, while the pre-crisis output growth relative to the trend is associated with smaller
output losses (Table 6, Row (9) and (11)). A one percent higher pre-crisis house price growth implies
0.12% lower outputs, while a one percent pre-crisis growth rate relative to the trend is associated with
0.81% higher outputs (Table 6, Column (1)). It, therefore, seems to be key to generate structural
growth while keeping an eye on financial booms.

As for the medium-term growth rate losses, Table 7 presents how much the initial conditions and
the post-crisis policy actions matter to predicting them (Table 7, Row (1)). First, in contrast to the
case for output losses, the expansion of government expenditure after the crisis does lower the growth
rate in the medium-run. A one percent higher growth in fiscal expenditure seems to cause a 0.55%
lower growth rate (Table 7, Column (2)). This adverse effect might stem from unwise government
spendings, such as supporting unprofitable (zombie) companies. Second, larger government debt and
smaller total reserves before the crisis are associated with larger medium-term growth losses (Table 7,
Row (7) and (8)). A one percent higher debt/GDP ratio is associated with a 0.03% lower growth rate,
while one less reserve in months of imports implies a 0.35% lower growth rate (Table 7, Column (3)).
Obviously, these unsound macroeconomic policy stance hurts the economy in terms of growth rate,
not just for the level. Furthermore, strangely, countries that experienced banking crises had a smaller
growth loss (Table 7, Row (6)). We conjecture that banking crises might promote the restructuring of
non-performing loans and the shutting down of unprofitable firms. We will discuss this further below.

V. ROBUSTNESS CHECKS

During the GFC, many governments took extraordinary measures to address the possible credit crunch.
Using the index developed by the International Monetary Fund (2013), we include finer categories of
credit enhancing policies, that is, post-crisis policies that are supposed to enhance the credit supply
and also post-crisis policies that are supposed to support credit demand (Table 8 and 9). Those poli-
cies directly target credit market constraints and are not considered as general fiscal and monetary
policies. Note that the index variables are calculated by dividing the number of policies in place by
the number of possible measures, that is, we control the number of policies, not the size of the credit
policies2.

Implementation of such credit policies is associated with larger output losses (Table 8, Row (6), (7),
and (8)) compared to the benchmark case (Table 6). One percent more credit supply policies imply
0.03% larger output losses, One percent more credit demand policies imply 0.05% larger losses, and
One percent more combined credit enhancing policies imply 0.03% larger losses (Table 8, Column
(3), (6), (9)). This is probably because the policies distorted resource allocation among firms and

2To ensure sufficient degrees of freedom, we keep pre-crisis house price growth but exclude pre-crisis credit growth.



8

lowered the aggregate TFP, as discussed in Hsieh and Klenow (2009). Moreover, countries with a
banking crisis experience less output losses, although it is not robust (Table 8, Row (9)). Therefore, it
does not seem optimal to avoid a banking crisis by massive credit supply policies when the economy
is hit by a severe shock, such as a financial crisis.

For the growth losses, Table 9 shows post-crisis policies enhancing the credit supply and those sup-
porting the credit demand are not statistically significant (Table 9, Row (6), (7), and (8)). The other
results are similar to the benchmark case (Table 7).

Moreover, we add pre-crisis conditions of the financial and labor market to the benchmark case. For
the financial market, we use the financial development index from the IMF database, which is not sta-
tistically significant (Table 10, Row (9))3. For the labor market, we use the rigidity of the employment
index from the World Bank, which measures the rigidity of working hours and difficulty of firing. A
higher value of this index indicates more rigid regulations. Indeed, a one standard deviation increase
in the index leads to 0.19% larger output losses in the medium run (Table 10, Row (10) and Column
(5)). In other words, a flexible labor market appears important for a country to recover quickly from
a crisis.

Similarly, for the growth loss, we add the pre-crisis financial development index and the rigidity of
employment index to the benchmark case, although they are not statistically significant (Table 11,
Row (9) and (10)). The other results are similar to the benchmark case (Table 7).

Next, as the external sector variable, we include post-crisis changes in exchange rates instead of post-
crisis changes in total reserves (Table 12 and 13, Row (5)). All the results shown in Table 12 and 13
are essentially the same as the benchmark case (Table 6 and 7). Perhaps the initial conditions of the
economy, such as government debt, total reserve, and house price booms matter more for the output
level (Table 12 and 13, Row (7), (8), and (9)).

Also, we add the real GDP growth rate of the first year of the crisis to the regressions to the benchmark
regression for the output level (Table 14, Row (6)), hoping to control the very short-term impact of the
crisis. It is statistically significant, although it is not robust. The results show that countries with larger
short-term losses suffer more in the medium run. This is consistent with a belief that the impact of the
crisis is persistent, compared to a typical recession. Note that pre-crisis economic conditions, such
as government debt, total reserves, and house price booms, are still statistically significant (Table 14,
Row (8), (9), and (10)) and not much different from the benchmark case (Table 6).

Similarly, for the growth loss, Table 15 shows the results of the regression with the growth rate of the
first year of the crisis, which is not statistically significant (Table 15, Row (6)). The other results are
similar to the benchmark case (Table 7).

In Tables 16 and 17, we check the robustness regarding the pre-crisis trend. Unlike the benchmark
case, we use the potential outputs to compute the pre-crisis trends using the following steps. First, we
define the potential outputs for 2000 as the five-year averages of actual outputs from 1998 to 2001.

3The IMF publishes nine indices that summarize how developed financial institutions and financial markets are in terms
of their depth, access, and efficiency. These indices are aggregated into the financial development index. See
https://data.imf.org/?sk=F8032E80-B36C-43B1-AC26-493C5B1CD33B .
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Then, we calculate the potential outputs from 2001 until the GFC, using the potential output growth
rate data from 2001, provided by the World Bank (2018). Finally, we define the pre-crisis output
trends as the linear trend of potential outputs during seven years before the crisis. Medium-term
output and growth losses are calculated from this alternative definition of the pre-crisis trend.

Here, we compare the medium-term output losses estimated using the potential outputs (Table 16 and
Table 17, Column (1), (2), and (3)) and the actual output but with different sample from the benchmark
case (Table 16 and Table 17, Column (4), (5), and (6)), respectively. We conduct the regressions by
using the same sample and explanatory variables. The results are almost the same, which implies that
our findings do not depend on definitions of the pre-crisis trend.

Finally, Table 18 and 19 show the results when evaluating the medium-term output and growth loss
in US dollar, not in the local currency. The results are almost the same as those of benchmark cases,
that is, the model is robust to the currency unit.

VI. CONCLUSION

We find the macroeconomic and credit-enhancing policies are not beneficial, perhaps detrimental, to
the recovery from the GFC. For 38 major countries, we investigate which factors can explain cross-
country differences in the recovery, in terms of both output levels and growth rates as of seven years
after the crisis.

First, we notice heterogeneity in medium-term output dynamics after the GFC. While some countries
had fully recovered, or were on course to a full recovery, others were suffering losses in level or
growth rate in the medium run. Moreover, even seven years after the GFC, about half of the countries
of our sample did not recover to the pre-crisis trends in terms of both output levels and growth rates.

Second, we confirm that sound pre-crisis conditions of the economy are crucial to mitigate the
medium-term output and growth losses. Important factors are a low outstanding government debt,
adequate foreign reserve accumulation, and the absence of a real estate boom. In other words, moni-
toring those variables is key to preventing a future crisis or to get out of it quickly.

Third, we find that generous fiscal expenditure lowers the growth rates in the medium run. It appar-
ently increases the government debt level, which would sow seeds for a future crisis. These imply
that the government needs to be careful about employing fiscal policies too much in the aftermath of
the crisis.

Lastly, we find that policies encouraging credit supply and demand are associated with larger output
losses in the medium run. This is consistent with the zombie firm problem (Caballero et. al., 2008):
Unviable firms and banks might stay in the economy only with government assistance and would
damage the productivity of the entire economy due to the congestion in the product market. On these
credit enhancing policies, the government also needs to be cautious about employing them from the
viewpoint of the recovery from the crisis.
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Figure 1. Examples of each type

Notes: The red and blue line denote T and T + 7, respectively. The vertical axis is normalized to
the trend value of output in T + 7.
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Table 1.
Countries whose first-year output change is greater that 1% are in Type I. Argentina is in Type II
because it was in the midst of recovery from the currency crisis in 2001. Countries that are in neither
Type I nor II are classified further, as follows. Countries whose medium-term output loss is greater
than 0% are in Type III. Countries whose medium-term output loss is less than 0% and medium-
term growth loss is greater than 0% are in Type IV. Countries whose medium-term output loss is
less than 0% and medium-term growth loss is between −1% and 0% are in Type V. Countries whose
medium-term output loss is less than 0% and medium-term growth loss is less than -1% are in Type
VI. We exclude Luxembourg from the entire analyses because of its characteristics as a financial
center.
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Table 2.
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Table 3.
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Table 4.
The dependent variable is the medium-term output loss, which is defined as the percentage
deviation of output in T +7 from the pre-crisis trend. Pre-crisis house price growth denotes
the average annual growth rate of house prices from 2004 to 2007. Pre-crisis equity price
growth and pre-crisis credit growth are calculated in the same way. Finally, pre-crisis GDP
growth relative to pre-crisis trend is defined as the difference between the compound annual
growth rate of output from T − 3 to T and the pre-crisis trend from T − 9 to T − 3.

Table 5.
The dependent variable is the medium-term growth loss, which is defined as the difference
between the four-year average growth rate from T + 5 to T + 9 and that of the pre-crisis
trend. Pre-crisis house price growth denotes the average annual growth rate of house prices
from 2004 to 2007. Pre-crisis equity price growth and pre-crisis credit growth are calcu-
lated in the same way. Finally, pre-crisis GDP growth relative to the pre-crisis trend is
defined as the difference between the compound annual growth rate of output from T − 3
to T and the pre-crisis trend from T − 9 to T − 3.
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Table 6.
The dependent variable is the medium-term output loss, which is defined as the percentage
deviation of output in T +7 from the pre-crisis trend. The post-crisis government expendi-
ture change denotes the average annual growth rate of government expenditure from T to
T + 3. The post-crisis central bank balance sheet change and the post-crisis total reserve
change are calculated in the same way. Post-crisis interest rates are defined as the change
of interest rates from T to T + 3 divided by three. The banking crisis dummy is a binary
variable, taking the value of one if a banking crisis happened in that country, depending
on Laeven and Valencia (2020). The pre-crisis government debt level is defined as the ra-
tio of government debt to GDP in T . The pre-crisis total reserve in months of imports is
calculated as the three-year average from T − 2 to T . The pre-crisis house price growth
denotes the average annual growth rate of house prices from 2004 to 2007. The pre-crisis
credit growth is calculated in the same way. Finally, the pre-crisis GDP growth relative to
pre-crisis trend is defined as the difference between the compound annual growth rate of
output from T − 3 to T and the pre-crisis trend from T − 9 to T − 3.
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Table 7.
The dependent variable is the medium-term growth loss, which is defined as the difference
between the four-year average growth rate from T + 5 to T + 9 and that of the pre-crisis
trend. The post-crisis government expenditure change denotes the average annual growth
rate of government expenditure from T to T + 3. The post-crisis central bank balance
sheet change and the post-crisis total reserve change are calculated in the same way. Post-
crisis interest rates are defined as the change of interest rates from T to T + 3 divided by
three. The banking crisis dummy is a binary variable, taking the value of one if a banking
crisis happened in that country, depending on Laeven and Valencia (2020). The pre-crisis
government debt level is defined as the ratio of government debt to GDP in T . The pre-crisis
total reserve in months of imports is calculated as the three-year average from T − 2 to T .
The pre-crisis house price growth denotes the average annual growth rate of house prices
from 2004 to 2007. The pre-crisis credit growth is calculated in the same way. Finally, the
pre-crisis GDP growth relative to pre-crisis trend is defined as the difference between the
compound annual growth rate of output from T −3 to T and the pre-crisis trend from T −9
to T − 3.
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Table 8.
The dependent variable is the medium-term output loss, which is defined as the percentage deviation of output
in T +7 from the pre-crisis trend. The post-crisis government expenditure change denotes the average annual
growth rate of government expenditure from T to T + 3. The post-crisis central bank balance sheet change
and the post-crisis total reserve change are calculated in the same way. Post-crisis interest rates are defined
as the change of interest rates from T to T + 3 divided by three. The post-crisis relative number of credit
policies is calculated by dividing the number of policy measures in place to support the supply of or demand
for credit in each country by the total number of possible measures, as in International Monetary Fund (2013).
The banking crisis dummy is a binary variable, taking the value of one if a banking crisis happened in that
country, depending on Laeven and Valencia (2020). The pre-crisis government debt level is defined as the
ratio of government debt to GDP in T . The pre-crisis total reserve in months of imports is calculated as the
three-year average from T − 2 to T . The pre-crisis house price growth denotes the average annual growth
rate of house prices from 2004 to 2007. Finally, the pre-crisis GDP growth relative to the pre-crisis trend
is defined as the difference between the compound annual growth rate of output from T − 3 to T and the
pre-crisis trend between T − 9 and T − 3.
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Table 9.
The dependent variable is the medium-term growth loss, which is defined as the difference between the four-
year average growth rate from T + 5 to T + 9 and that of the pre-crisis trend. The post-crisis government
expenditure change denotes the average annual growth rate of government expenditure from T to T + 3.
The post-crisis central bank balance sheet change and the post-crisis total reserve change are calculated in the
same way. Post-crisis interest rates are defined as the change of interest rates from T to T+3 divided by three.
The post-crisis relative number of credit policies is calculated by dividing the number of policy measures in
place to support the supply of or demand for credit in each country by the total number of possible measures,
as in International Monetary Fund (2013). The banking crisis dummy is a binary variable, taking the value
of one if a banking crisis happened in that country, depending on Laeven and Valencia (2020). The pre-crisis
government debt level is defined as the ratio of government debt to GDP in T . The pre-crisis total reserve in
months of imports is calculated as the three-year average from T − 2 to T . The pre-crisis house price growth
denotes the average annual growth rate of house prices from 2004 to 2007. Finally, the pre-crisis GDP growth
relative to the pre-crisis trend is defined as the difference between the compound annual growth rate of output
from T − 3 to T and the pre-crisis trend between T − 9 and T − 3.
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Table 10.
The dependent variable is the medium-term output loss, which is defined as the percentage deviation
of output in T +7 from the pre-crisis trend. The post-crisis government expenditure change denotes
the average annual growth rate of government expenditure from T to T + 3. The post-crisis central
bank balance sheet change and the post-crisis total reserve change are calculated in the same way.
Post-crisis interest rates are defined as the three-year average of annual interest rates from T to
T + 3. The banking crisis dummy is a binary variable, taking the value of one if a banking crisis
happened in that country, depending on Laeven and Valencia (2020). The pre-crisis government
debt level is defined as the ratio of government debt to GDP in T . The pre-crisis total reserve in
months of imports is calculated as the three-year average from T − 2 to T . The pre-crisis financial
development index denotes the three-year average of the financial development index by the IMF
from T − 2 to T . The pre-crisis rigidity of employment index denotes the three-year average of
rigidity of employment index by the World Bank from T −2 to T . The pre-crisis house price growth
denotes the average annual growth rate of house prices from 2004 to 2007. The pre-crisis credit
growth is calculated in the same way. Finally, the pre-crisis GDP growth relative to the pre-crisis
trend is defined as the difference between the compound annual growth rate of output from T − 3 to
T and the pre-crisis trend between T − 9 and T − 3.
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Table 11.
The dependent variable is the medium-term growth loss, which is defined as the difference between
the four-year average growth rate from T +5 to T +9 and that of the pre-crisis trend. The post-crisis
government expenditure change denotes the average annual growth rate of government expenditure
from T to T + 3. The post-crisis central bank balance sheet change and the post-crisis total reserve
change are calculated in the same way. Post-crisis interest rates are defined as the three-year average
of annual interest rates from T to T + 3. The banking crisis dummy is a binary variable, taking
the value of one if a banking crisis happened in that country, depending on Laeven and Valencia
(2020). The pre-crisis government debt level is defined as the ratio of government debt to GDP
in T . The pre-crisis total reserve in months of imports is calculated as the three-year average from
T−2 to T . The pre-crisis financial development index denotes the three-year average of the financial
development index by the IMF from T−2 to T . The pre-crisis rigidity of employment index denotes
the three-year average of rigidity of employment index by the World Bank from T − 2 to T . The
pre-crisis house price growth denotes the average annual growth rate of house prices from 2004 to
2007. The pre-crisis credit growth is calculated in the same way. Finally, the pre-crisis GDP growth
relative to the pre-crisis trend is defined as the difference between the compound annual growth rate
of output from T − 3 to T and the pre-crisis trend between T − 9 and T − 3.
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Table 12.
The dependent variable is the medium-term output loss, which is defined as the percentage
deviation of output in T +7 from the pre-crisis trend. The post-crisis government expendi-
ture change denotes the average annual growth rate of government expenditure from T to
T + 3. The post-crisis central bank balance sheet change and the post-crisis exchange rate
change are calculated in the same way. Post-crisis interest rates are defined as the change
of interest rates from T to T + 3 divided by three. The banking crisis dummy is a binary
variable, taking the value of one if a banking crisis happened in that country, depending
on Laeven and Valencia (2020). The pre-crisis government debt level is defined as the ra-
tio of government debt to GDP in T . The pre-crisis total reserve in months of imports is
calculated as the three-year average from T − 2 to T . The pre-crisis house price growth
denotes the average annual growth rate of house prices from 2004 to 2007. The pre-crisis
credit growth is calculated in the same way. Finally, the pre-crisis GDP growth relative to
pre-crisis trend is defined as the difference between the compound annual growth rate of
output from T − 3 to T and the pre-crisis trend from T − 9 to T − 3.
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Table 13.
The dependent variable is the medium-term growth loss, which is defined as the difference
between the four-year average growth rate from T + 5 to T + 9 and that of the pre-crisis
trend. The post-crisis government expenditure change denotes the average annual growth
rate of government expenditure from T to T + 3. The post-crisis central bank balance
sheet change and the post-crisis exchange rate change are calculated in the same way. Post-
crisis interest rates are defined as the change of interest rates from T to T + 3 divided by
three. The banking crisis dummy is a binary variable, taking the value of one if a banking
crisis happened in that country, depending on Laeven and Valencia (2020). The pre-crisis
government debt level is defined as the ratio of government debt to GDP in T . The pre-crisis
total reserve in months of imports is calculated as the three-year average from T − 2 to T .
The pre-crisis house price growth denotes the average annual growth rate of house prices
from 2004 to 2007. The pre-crisis credit growth is calculated in the same way. Finally, the
pre-crisis GDP growth relative to pre-crisis trend is defined as the difference between the
compound annual growth rate of output from T −3 to T and the pre-crisis trend from T −9
to T − 3.



23

Table 14.
The dependent variable is the medium-term output loss, which is defined as the percentage
deviation of output in T +7 from the pre-crisis trend. The post-crisis government expendi-
ture change denotes the average annual growth rate of government expenditure from T to
T + 3. The post-crisis central bank balance sheet change and the post-crisis total reserve
change are calculated in the same way. Post-crisis interest rates are defined as the change
of interest rates from T to T + 3 divided by three. First-year GDP growth is defined as
the growth rate from T to T + 1. The banking crisis dummy is a binary variable, taking
the value of one if a banking crisis happened in that country, depending on Laeven and
Valencia (2020). The pre-crisis government debt level is defined as the ratio of government
debt to GDP in T . The pre-crisis total reserve in months of imports is calculated as the
three-year average from T − 2 to T . The pre-crisis house price growth denotes the average
annual growth rate of house prices from 2004 to 2007. The pre-crisis credit growth are
calculated in the same way. Finally, pre-crisis GDP growth relative to pre-crisis trend is
defined as the difference between the compound annual growth rate of output from T − 3
to T and the pre-crisis trend from T − 9 to T − 3.



24

Table 15.
The dependent variable is the medium-term growth loss, which is defined as the difference
between the four-year average growth rate from T + 5 to T + 9 and that of the pre-crisis
trend. The post-crisis government expenditure change denotes the average annual growth
rate of government expenditure from T to T + 3. The post-crisis central bank balance
sheet change and the post-crisis total reserve change are calculated in the same way. Post-
crisis interest rates are defined as the change of interest rates from T to T + 3 divided by
three. First-year GDP growth is defined as the growth rate from T to T + 1. The banking
crisis dummy is a binary variable, taking the value of one if a banking crisis happened in
that country, depending on Laeven and Valencia (2020). The pre-crisis government debt
level is defined as the ratio of government debt to GDP in T . The pre-crisis total reserve in
months of imports is calculated as the three-year average from T − 2 to T . The pre-crisis
house price growth denotes the average annual growth rate of house prices from 2004 to
2007. The pre-crisis credit growth are calculated in the same way. Finally, pre-crisis GDP
growth relative to pre-crisis trend is defined as the difference between the compound annual
growth rate of output from T − 3 to T and the pre-crisis trend from T − 9 to T − 3.
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Table 16.
The dependent variable from column (1) to (3) computes the medium-term output loss using the pre-crisis
trend estimated from potential output. The dependent variable from column (4) to (6) is the medium-term
output loss, which is defined as the percentage deviation of output in T +7 from the pre-crisis trend. We only
use countries whose potential output is provided in the database. The post-crisis government expenditure
change denotes the average annual growth rate of government expenditure from T to T + 3. The post-
crisis central bank balance sheet change and the post-crisis total reserve change are calculated in the same
way. Post-crisis interest rates are defined as the change of interest rates from T to T + 3 divided by three.
The banking crisis dummy is a binary variable, taking the value of one if a banking crisis happened in that
country, depending on Laeven and Valencia (2020). The pre-crisis government debt level is defined as the
ratio of government debt to GDP in T . The pre-crisis total reserve in months of imports is calculated as the
three-year average from T −2 to T . The pre-crisis house price growth denotes the average annual growth rate
of house prices from 2004 to 2007. The pre-crisis credit growth is calculated in the same way. Finally, the
pre-crisis GDP growth relative to pre-crisis trend is defined as the difference between the compound annual
growth rate of output from T − 3 to T and the pre-crisis trend from T − 9 to T − 3.
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Table 17.
The dependent variable from column (1) to (3) computes the medium-term growth loss using the pre-crisis
trend estimated from potential output. The dependent variable from column (4) to (6) is the medium-term
growth loss, which is defined as the difference between the four-year average growth rate from T +5 to T +9
and that of the pre-crisis trend. We only use countries whose potential output is provided in the database. The
post-crisis government expenditure change denotes the average annual growth rate of government expenditure
from T to T + 3. The post-crisis central bank balance sheet change and the post-crisis total reserve change
are calculated in the same way. Post-crisis interest rates are defined as the change of interest rates from T to
T + 3 divided by three. The banking crisis dummy is a binary variable, taking the value of one if a banking
crisis happened in that country, depending on Laeven and Valencia (2020). The pre-crisis government debt
level is defined as the ratio of government debt to GDP in T . The pre-crisis total reserve in months of imports
is calculated as the three-year average from T −2 to T . The pre-crisis house price growth denotes the average
annual growth rate of house prices from 2004 to 2007. The pre-crisis credit growth is calculated in the same
way. Finally, the pre-crisis GDP growth relative to pre-crisis trend is defined as the difference between the
compound annual growth rate of output from T − 3 to T and the pre-crisis trend from T − 9 to T − 3.
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Table 18.
The dependent variable is the medium-term output loss, which is defined as the percentage
deviation of output in T +7 from the pre-crisis trend. The post-crisis government expendi-
ture change denotes the average annual growth rate of government expenditure from T to
T + 3. The post-crisis central bank balance sheet change and the post-crisis total reserve
change are calculated in the same way. Post-crisis interest rates are defined as the change
of interest rates from T to T + 3 divided by three. The banking crisis dummy is a binary
variable, taking the value of one if a banking crisis happened in that country, depending
on Laeven and Valencia (2020). The pre-crisis government debt level is defined as the ra-
tio of government debt to GDP in T . The pre-crisis total reserve in months of imports is
calculated as the three-year average from T − 2 to T . The pre-crisis house price growth
denotes the average annual growth rate of house prices from 2004 to 2007. The pre-crisis
credit growth is calculated in the same way. Finally, the pre-crisis GDP growth relative to
pre-crisis trend is defined as the difference between the compound annual growth rate of
output from T − 3 to T and the pre-crisis trend from T − 9 to T − 3.
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Table 19.
The dependent variable is the medium-term growth loss, which is defined as the difference
between the four-year average growth rate from T + 5 to T + 9 and that of the pre-crisis
trend. The post-crisis government expenditure change denotes the average annual growth
rate of government expenditure from T to T + 3. The post-crisis central bank balance
sheet change and the post-crisis total reserve change are calculated in the same way. Post-
crisis interest rates are defined as the change of interest rates from T to T + 3 divided by
three. The banking crisis dummy is a binary variable, taking the value of one if a banking
crisis happened in that country, depending on Laeven and Valencia (2020). The pre-crisis
government debt level is defined as the ratio of government debt to GDP in T . The pre-crisis
total reserve in months of imports is calculated as the three-year average from T − 2 to T .
The pre-crisis house price growth denotes the average annual growth rate of house prices
from 2004 to 2007. The pre-crisis credit growth is calculated in the same way. Finally, the
pre-crisis GDP growth relative to pre-crisis trend is defined as the difference between the
compound annual growth rate of output from T −3 to T and the pre-crisis trend from T −9
to T − 3.
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