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Strong portfolio flows into EMEs since crisis
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Source: IMF. Countries include: Argentina, Brazil, Chile, China, Columbia, India, Indonesia, South Korea, Malaysia, Peru,
Philippines, Russia, South Africa, Thailand and Turkey. Portfolio flows are mostly flows into bond and equity markets.
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Causes and concerns

EMEs are relatively unscathed during the crisis.

EMEs grew faster, their external positions (current account, FX
reserves) has gotten stronger, institutions (e.g., central banks) have
become more credible.

Accomodative monetary policies in Advanced Economies (“AEs”)
make EME investments attractive: “reach for yield”.

Key concern:

Capital outflows can occur abruptly, leading to financial instability.
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The Mundell-Fleming Trilemma

MP Autonomy Capital Mobility

Currency Stability

Wang and Wu Effectiveness of CFMs BOT, July 10, 2019 4 / 43



The Mundell-Fleming Trilemma

MP Autonomy Capital Mobility

Currency Stability

Hong Kong
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The Mundell-Fleming Trilemma

MP Autonomy Capital Mobility

Currency Stability

China (’95-’05)
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The Mundell-Fleming Trilemma

MP Autonomy Capital Mobility

Currency Stability

Mexico
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Recent view: Dilemma and Global shocks

MP Autonomy Capital Mobility

Currency Stability
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Policy response to excessive capital flows

Global factors such as risk appetite of AE investors drive capital flows.

A floating exchange rate inadequate as a stabilizer: Davis and Presno
(2017), IMF (2011), Ostry, Ghosh, Chamon and Qureshi (2012).

Impact of “terms of trade shocks” and “financial shocks” very
different.

Several EMEs are not in a floating regime.

Policy recommendation:

If capital flows management (CFM) are effective, impose them
countercyclically.

Wang and Wu Effectiveness of CFMs BOT, July 10, 2019 9 / 43



Key research questions

Does the average EME following this policy recommendation and use
CFMs countercyclically?

Fernandez et al. (2015) vs Zhou (2017) and Parischa et al. (2018).

Are CFMs generally effective in tempering capital flows?

Edison and Reinhart (2001), Forbes et al. (2015) vs Ostry et al.
(2012).

Our answer to both questions: Yes.
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Why might CFMs not be effective?

Exploitation of loopholes.

Implementation failures.

Not calibrated properly—e.g., measures are too weak, or timing is
wrong.

Endogeneity (a problem for the econometrian):

CFMs may temper volatile capital flows, but...

...countries with more volatile capital flows are more likely to impose
CFMs.
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OLS of capital flows on CFMs yields nothing

Dependent variable: portfolio flows

CFM 0.011
(0.026)

Inflation diff. 0.035
(0.036)

Growth diff. 0.042
(0.045)

Current account 0.006
(0.040)

Currency depreciation -0.061
(0.057)

Observations 795
Countries 15
R2 0.113
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Our solution to the endogeneity problem

Uses exogenous U.S. monetary policy shocks as instruments.

An important “push” factor of financial cycles (Rey, 2013); generally
not influenced by EMEs capital flows or CFMs.

CFMs instrumented by U.S. MP shocks used to identify the causal
effect of CFMs on portfolio flows.

Focus on quarterly changes of the number of CFMs from Parischa et al.
(2018).

Most studies use annual data that captures whether CFMs exist; tend
to use “0” or “1” variables.

Parischa et al.’s (2018) measure captures the intensive margin and
has time variation.
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Results preview

1 The average EME adjusts CFMs countercyclically in response to U.S.
MP shocks: inflow tightening controls imposed upon “easing” shocks.

2 More inflow tightening actions → slower portfolio inflows.

3 Asymmetry 1: CFMs respond to easing U.S. MP shocks, not
tightening ones.

“Prevention” rather than ”Hotel California”; 2.5-lemma by Han and
Wei (2018).

4 Asymmetry 2: In response easing U.S. MP shocks, CFM typically
focuses on moderating inflows from nonresidents, rather than
residents.
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Data: changes in CFMs

Parischa et al. (2018):

18 countries from 2001Q1 to 2015Q4.

Argentina, Brazil, Chile, China, Columbia, Egypt, India, Indonesia,
South Korea, Malaysia, Mexico, Morocco, Peru, Philippines, Russia,
South Africa, Thailand and Turkey.

Exclude Egypt, Mexico and Morocco in regression analysis: little CFM
changes.
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Data: changes in CFMs

IEc,t is the number of Inflow Easing CFMs on nonresidents;

ITc,t is the number of Inflow Tightening CFMs on nonresidents;

OEc,t is the number of Outflow Easing CFMs on residents;

OTc,t is the number of Outflow Tightening CFMs on residents.
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Data: changes in CFMs

NITc,t ≡ ITc,t − IEc,t is the net number of inflow tightening actions
applied on nonresidents;

NOEc,t ≡ OEc,t −OTc,t is the net number of outflow easing actions
applied on residents;

NNKIRc,t ≡ NITc,t +NOEc,t is the “net-net” change in capital inflow
reducing measures
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NNKIRc ,t
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Data: U.S. MP shocks

Event study method (Gurkaynak, Sack and Wright 2005, Hanson and
Stein, 2015, Gilchrist et al., 2015)

Changes in 2-year U.S. Treasury yield during a 30-minute window
that surrounds FOMC announcements.

Quarterly data:

Two regular meetings in a quarter; nonregular meetings held during
recessions (three meetings in four quarters and four meetings in two
quarters).

Use MP shocks in the two regular meetings.
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U.S. monetary policy shocks
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Data: Capital flows

IMF capital flow data: Portfolio, FDI, Derivatives and Others.

Focus on portfolio flows data: most likely to flee.

Liabilities (PL
c,t): net portfolio inflows by nonresidents;

Assets (PA
c,t): net portfolio outflows by residents;

Net inflows (PN
c,t): liabilities minus assets.
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Z-scores of PN
c ,t
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Data: other macro variables

Inflation: year-on-year change in CPI

Real GDP growth

CA balance in U.S. dollars

Nominal exchange rate: units of the local currency per U.S. dollar

Wang and Wu Effectiveness of CFMs BOT, July 10, 2019 23 / 43



Illustration of identification strategy

t − 1

EMEs observe U.S. policy shocks

t

Decide whether capital control actions are needed; implement actions

t + 1

Actions affect portfolio flows
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Efficient GMM estimation

First stage:

NNKIRc,t = θc + γ1y
1
t−1 + γ2y

2
t−1 + Γ

′

Zc,t−1 + ξc,t
Zc,t−1 ≡ [πc,t−1,gc,t−1,∆(CA/GDP∗)c,t−1,∆ ln sc,t−1]′

Second stage:

PN
c,t+1 = αc + βN̂NKIRc,t +Ψ

′

Z̃c,t +
3

∑
i=0

φiP
N
c,t−i + εc,t+1

Z̃c,t ≡ [πc,t − πU.S.
c,t ,gc,t − gU.S .

c,t ,∆(CA/GDP∗)c,t ,∆ ln sc,t]
′

Efficient GMM is used to estimate the over-identified model.
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First stage regression resultsTable 2: First stage regressions

Dependent variable

NNKIRc,t WNNKIRc,t

(1) (2) (3) (4)

y1
t−1 0.239 -0.274 -0.006

(0.335) (0.307) (0.308)
y2
t−1 -1.429* -1.713** -1.701***

(0.834) (0.762) (0.594)
∆rshadowt−1 -0.052

(0.037)
πc,t−1 -0.019 -0.025 -0.042**

(0.021) (0.022) (0.018)
gc,t−1 0.077*** 0.071*** 0.081***

(0.023) (0.024) (0.018)
∆(CA/GDP ∗)c,t−1 0.028 0.034 0.026

(0.035) (0.034) (0.031)
∆ic,t−1 -0.009 -0.013 0.023

(0.031) (0.031) (0.019)
∆ ln sc,t−1 -0.176*** -0.172*** -0.167***

(0.033) (0.033) (0.034)

Observations 870 841 841 841
Countries 15 15 15 15
Standard error type Driscoll and Kraay (1998) (12 quarters)
R2 0.006 0.046 0.039 0.046

Note: the regressions shown in this table take the general form of equation 1. NNKIRc,t and
WNNKIRc,t are the net-net change in inflow reducing measures and its weighted counterpart, respec-
tively, from Parischa et al. (2018); see section 2.1. y1t−1 is the first monetary policy shock in quarter t − 1
measured as the change in the two-year Treasury yield within a 30-minute window of the first FOMC an-
nouncement of the quarter, y2t−1 is the second. ∆rshadowc,t−1 is the quarterly changes in the shadow real rate of
Wu and Xia (2016). πc,t−1 is the CPI inflation rate calculated as the year-on-year change in the CPI index;
gc,t−1 is the real GDP growth rate calculated as the year-on-year change in real GDP; (CA/GDP ∗)c,t−1
is the current account in U.S. dollars as a percentage of the HP-filtered trend nominal GDP, also in U.S.
dollars; ln sc,t−1 is the quarterly log difference in the nominal exchange rate, which is the units of the local
currency per U.S. dollar. All variables with the exception of y1t−1, y

2
t−1 and ∆rshadowt−1 are standardized by

the country-specific mean and standard deviation (i.e., z-scores are used in these regressions). Superscripts
*, ** and *** represent statistical significance at the ten, five and one percent level, respectively. R2s are
overall R-squareds.
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Key resultsTable 3: Key result—Efficient GMM

Dependent variable

PN
c,t+1

(
PN

GDP ∗

)
c,t+1

No instruments Key result: Key result:
GMM-FE GMM-FE

(1) (2) (3)

NNKIRc,t 0.011 -0.403*** -0.354***
(0.026) (0.108) (0.111)

πc,t − πU.S.c,t 0.035 -0.008 -0.008
(0.036) (0.029) (0.032)

gc,t − gU.S.c,t 0.042 0.079*** 0.068**
(0.045) (0.031) (0.031)

∆ (CA/GDP ∗)c,t 0.006 0.002 0.002
(0.040) (0.034) (0.026)

∆ ln sc,t -0.061 -0.038 -0.054
(0.057) (0.045) (0.039)

lagged dependent variable four lags included

Observations 795 795 795
Countries 15 15 15
Standard error type Driscoll and Kraay (1998) (12 quarters)
S-H J−statistics p-value n/a 0.675 0.593

Note: the regressions shown in this table are fixed effects (within transformation) regressions that take the
general form of equations (1) and (2), estimated with efficient GMM. PN

c,t+1 is the net-net portfolio flow
detailed in section 2.3. NNKIRc,t is the net-net change in inflow reducing measures, from Parischa et al.
(2018); see section 2.1. πc,t is the CPI inflation rate calculated as the year-on-year change in the CPI index;
gc,t is the real GDP growth rate calculated as the year-on-year change in real GDP; when these variables
have the superscript “U.S.”, they are inflation and growth rates for the U.S., respectively; (CA/GDP ∗)c,t
is the current account in U.S. dollars as a percentage of the HP-filtered trend nominal GDP, also in U.S.
dollars; ln sc,t is the quarterly log difference in the nominal exchange rate, which is the units of the local
currency per U.S. dollar. All variables are standardized by the country-specific mean and standard deviation
(i.e., z-scores are used in these regressions). Superscripts *, ** and *** represent statistical significance at
the ten, five and one percent level, respectively. “S-H J− statistics” is the Sargan-Hansen test of the null
that the overidentifying restrictions are valid.
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Robustness checks

Excluding FOMC meetings that cited foreign developments Go

Using weighted version of NNKIRc,t Go

Longer-term monetary policy shocks Go

Parsing out macroprudential policies Go

Excluding China from the sample Go

Separate results for debt and equity portfolio flows Go

Before and after crisis Go

Summed monetary policy shocks Go
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Summary of key results

Does the average EME use CFMs countercyclically?

Yes. A one percentage point easing U.S. monetary policy shock ⇒
1.7 standard deviation increase in net-net inflow reducing measures.

Are CFMs generally effective in tempering capital flows?

Yes. A one standard deviation increase in net-net inflow reducing
measures ⇒ 0.4 standard deviation decrease in net-net portfolio
inflows.

These findings are quite robust. But what’s behind these results?
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Two interesting asymmetries to be explored

Easing shocks are different than tightening shocks (Han and Wei, 2018):

y i−t−1 ≡ y it−11(y it−1 ≤ 0)

y i+t−1 ≡ y it−11(y it−1 > 0)

CFMs imposed on nonresidents are different from those imposed on
residents. NNKIRc,t is the sum of:

NITc,t : Changes in net inflow tightening on nonresidents

NOEc,t : Changes in net outflow easing on residents

Which one is driving the results?
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NITc ,t and NOEc ,tFigure 4: Z-scores of NITc,t and NOEc,t across countries and time
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Note: NITc,t (in ) and NOEc,t (in ) are the net number of inflow tightening actions imposed on non-residents and the net
number of outflow easing actions imposed on residents, respectively, calculated according to the description in section 2.1, using
the data of Parischa et al. (2018). NBER recessions are indicated by the shaded grey time periods.
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NITc ,t and NOEc ,t : First stage regressionsTable 7: First stage regressions for NITc,t and NOEc,t

Dependent variable

NNKIRc,t NITc,t NOEc,t

(1) (2) (3) (4)

y1
t−1 -0.274

(0.307)
y2
t−1 -1.713**

(0.762)
y1−
t−1 0.392 0.065 0.563

(0.514) (0.548) (0.787)
y1+
t−1 -1.162 -0.829 -0.754

(0.982) (0.722) (0.758)
y2−
t−1 -2.436** -0.862* -2.018

(0.956) (0.453) (1.449)
y2+
t−1 -0.794 0.492 -1.366

(2.178) (1.958) (1.322)
πc,t−1 -0.019 -0.019 -0.062** 0.016

(0.021) (0.021) (0.029) (0.036)
gc,t−1 0.077*** 0.084*** 0.054** 0.025

(0.023) (0.023) (0.026) (0.031)
∆(CA/GDP ∗)c,t−1 0.028 0.029 -0.019 0.019

(0.035) (0.036) (0.039) (0.020)
∆ ln sc,t−1 -0.176*** -0.176*** -0.085** -0.143***

(0.033) (0.034) (0.035) (0.033)

Observations 841 841 841 841
Countries 15 15 15 15
Standard error type Driscoll and Kraay (1998) (12 quarters)
R2 0.046 0.047 0.016 0.028

Note: the regressions shown in this table takes the general form of equation (1). NNKIRc,t is the
net-net change in inflow reducing actions while NITc,t and NOEc,t are net inflow tightening actions
and net outflow easing actions, respectively, from Parischa et al. (2018); see section 2.1. y1t is the first
monetary policy shock in quarter t + 1 measured as the change in the two-year Treasury yield within
a 30-minute window of the first FOMC announcement of the quarter, y2t is the second; variables with
superscripts “-” and “+” are the negative and postive parts of the shocks, respectively, as defined in equa-
tion (4). πc,t−1 is the CPI inflation rate calculated as the year-on-year change in the CPI index; gc,t−1

is the real GDP growth rate calculated as the year-on-year change in real GDP; (CA/GDP ∗)c,t−1 is
the current account in U.S. dollars as a percentage of the HP-filtered trend nominal GDP, also in U.S.
dollars; ln sc,t−1 is the quarterly log difference in the nominal exchange rate, which is the units of the
local currency per U.S. dollar. All variables with the exception of y1t−1, y2t−1, y1−t−1, y1+t−1, y2−t−1 and
y2+t−1 are standardized by the country-specific mean and standard deviation (i.e., z-scores are used in
these regressions). Superscripts *, ** and *** represent statistical significance at the ten, five and one
percent level, respectively. R2s are overall R-squareds.
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NITc ,t : Key resultsTable 8: Causal effects of NITc,t on non-resident portfolio flows

Dependent variable

PL
c,t+1

(
PL

GDP ∗

)
c,t+1

Key result ”concerns abroad” WNITc,t as Key result
FOMC meetings causal variable

removed
(1) (2) (3) (4)

NITc,t -0.861*** -0.612*** -0.755***
(0.247) (0.227) (0.251)

WNITc,t -0.865***
(0.242)

πc,t − πU.S.c,t -0.061 -0.052 -0.093* -0.077*
(0.053) (0.043) (0.055) (0.045)

gc,t − gU.S.c,t 0.069 0.025 0.064 0.066
(0.048) (0.033) (0.044) (0.048)

∆ (CA/GDP ∗)c,t+1 0.038 0.049** 0.037 0.037
(0.026) (0.021) (0.025) (0.027)

∆ ln sc,t -0.073* -0.049 -0.061 -0.094**
(0.044) (0.037) (0.041) (0.043)

lagged dependent variable four lags included

Observations 795 753 795 795
countries 15 15 15 15
Standard error type Driscoll and Kraay (1998) (12 quarters)
S-H J−statistics p-value 0.812 0.828 0.807 0.829

Note: the regressions shown in this table are fixed effects (within transformation) regressions that take the general form of equations (1)
and (2), but instead of instruments y1t−1 and y2t−1, the positive and negative parts of these variables as defined in equation (4) are used
as instruments. The model is estimated with efficient GMM. PL

c,t+1 is the net portfolio liability flow detailed in section 2.3. NITc,t is
the number of net inflow tightening actions, from Parischa et al. (2018); see section 2.1. πc,t is the CPI inflation rate calculated as the
year-on-year change in the CPI index; gc,t is the real GDP growth rate calculated as the year-on-year change in real GDP; when these
variables have the superscript “U.S.”, they are inflation and growth rates for the U.S., respectively; (CA/GDP ∗)c,t is the current account
in U.S. dollars as a percentage of the HP-filtered trend nominal GDP, also in U.S. dollars; ln ∆sc,t is the quarterly log difference in the
nominal exchange rate, which is the units of the local currency per U.S. dollar. All variables are standardized by the country-specific mean
and standard deviation (i.e., z-scores are used in these regressions). Superscripts *, ** and *** represent statistical significance at the ten,
five and one percent level, respectively. “S-H J− statistics” is the Sargan-Hansen test of the null that the overidentifying restrictions are
valid.
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Caveats

Our findings don’t say which CFMs are optimal under which conditions;
implementation challenges are not considered (Mendoza 2016).

We also do not capture the costs of capital controls, such as:

Loss of market efficiency introduced by capital controls,

Financial stability risks such as migrations of activities to shadow
banks (Alfaro et al., 2017),

Spillovers to international trade (Wei and Zhang, 2007),
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Conclusions

Large capital flows are disruptive to EMEs; “surge” usually followed
by “sudden stop”.

Floating exchange rates not the panacea to financial shocks.

CFMs is an effective policy response. In a properly identified model,

EMEs adjust CFMs countercyclically in response to U.S. monetary
policy shocks;

Significant causal effects of CFMs on portfolio capital flows.

The underlying mechanism has asymmetries:

Inflow tightening measures on nonresidents increased following easing
U.S. MP shocks and they reduce nonresident flows.
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Robustness: excl. “foreign” FOMC meetings

Back

Table 4: Robustness check—“concerns abroad” FOMC meetings removed

Dependent variable

PN
c,t+1

(
PN

GDP ∗

)
c,t+1

Key result “concerns abroad” “concerns abroad”
FOMC meetings FOMC meetings

removed removed
(1) (2) (3)

NNKIRc,t -0.403*** -0.259** -0.236**
(0.108) (0.116) (0.110)

πc,t − πU.S.c,t -0.008 -0.009 -0.013
(0.029) (0.028) (0.027)

gc,t − gU.S.c,t 0.079*** 0.066** 0.060**
(0.031) (0.029) (0.029)

∆ (CA/GDP ∗)c,t 0.002 0.019 0.021
(0.034) (0.034) (0.028)

∆ ln sc,t -0.038 -0.014 -0.024
(0.045) (0.043) (0.041)

lag of dependent variable four lags included

Observations 795 753 753
Countries 15 15 15
Standard error type Driscoll and Kraay (1998) (12 quarters)
S-H J−statistics p-value 0.675 0.742 0.737

Note: the regressions shown in this table are fixed effects (within transformation) regressions that take the general form
of equations (1) and (2), estimated with efficient GMM. PN

c,t+1 is the net-net portfolio flow detailed in section 2.3.
NNKIRc,t is the net-net change in inflow reducing measures, from Parischa et al. (2018); see section 2.1. πc,t is the
CPI inflation rate calculated as the year-on-year change in the CPI index; gc,t is the real GDP growth rate calculated as
the year-on-year change in real GDP; when these variables have the superscript “U.S.”, they are inflation and growth
rates for the U.S., respectively; (CA/GDP ∗)c,t is the current account in U.S. dollars as a percentage of the HP-
filtered trend nominal GDP, also in U.S. dollars; ln sc,t is the quarterly log difference in the nominal exchange rate,
which is the units of the local currency per U.S. dollar. All variables are standardized by the country-specific mean
and standard deviation (i.e., z-scores are used in these regressions). Superscripts *, ** and *** represent statistical
significance at the ten, five and one percent level, respectively. “S-H J− statistics” is the Sargan-Hansen test of the
null that the overidentifying restrictions are valid.

34

Wang and Wu Effectiveness of CFMs BOT, July 10, 2019 36 / 43



Robustness: Weighted NNKIRc ,t

Back

Table 5: Robustness check—Using WNNKIRc,t as the causal variable

Dependent variable

PN
c,t+1

(
PN

GDP ∗

)
c,t+1

Key result WNNKIRc,t as WNNKIRc,t as
causal variable causal variable

(1) (2) (3)

NNKIRc,t -0.403***
(0.108)

WNNKIRc,t -0.443*** -0.377***
(0.118) (0.118)

πc,t − πU.S.c,t -0.008 -0.022 -0.017
(0.029) (0.030) (0.033)

gc,t − gU.S.c,t 0.079*** 0.088*** 0.073**
(0.031) (0.030) (0.031)

∆ (CA/GDP ∗)c,t+1 0.002 0.011 0.006
(0.034) (0.033) (0.026)

∆ ln sc,t -0.038 -0.033 -0.048
(0.045) (0.043) (0.039)

lag of dependent variable four lags included

Observations 795 795 795
Countries 15 15 15
Standard error type Driscoll and Kraay (1998) (12 quarters)
S-H J−statistics p-value 0.675 0.705 0.608

Note: the regressions shown in this table are fixed effects (within transformation) regressions that take the general
form of equations (1) and (2), estimated with efficient GMM. PN

c,t+1 is the net-net portfolio flow detailed in
section 2.3. NNKIRc,t is the net-net change in inflow reducing measures and WNNKIRc,t is its weighted
counterpart, from Parischa et al. (2018); see section 2.1. πc,t is the CPI inflation rate calculated as the year-on-
year change in the CPI index; gc,t is the real GDP growth rate calculated as the year-on-year change in real GDP;
when these variables have the superscript “U.S.”, they are inflation and growth rates for the U.S., respectively;
(CA/GDP ∗)c,t is the current account in U.S. dollars as a percentage of the HP-filtered trend nominal GDP, also
in U.S. dollars; ln sc,t is the quarterly log difference in the nominal exchange rate, which is the units of the local
currency per U.S. dollar. All variables are standardized by the country-specific mean and standard deviation (i.e., z-
scores are used in these regressions). Superscripts *, ** and *** represent statistical significance at the ten, five and
one percent level, respectively. “S-H J− statistics” is the Sargan-Hansen test of the null that the overidentifying
restrictions are valid.
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Robustness: Longer-term monetary policy shocks
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Robustness: Parising out macroprudential policies
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Robustness: excluding China from the sample
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Robustness: separating debt and equity flows
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Robustness: before vs. after crisis
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Robustness: using sum of monetary policy shocks
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