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I. INTRODUCTION

The global financial crisis and its aftermath have prompted a reconsideration of cross-border
capital flows and the policies that affect them. The crisis has vividly demonstrated the extent to
which cross-border capital flows tie economies together, and create interlinked financial
systems. This has renewed the debate—both among policy makers and academics—on the
drivers of capital flows and the appropriate policy responses.

Capital flows can raise policy challenges especially for emerging market economies. For these
economies, both gross and net capital flows can be large compared to the size of their domestic
markets. As a result, they can lead to substantial increases in leverage and sharp appreciation of
the real exchange rate, both of which are found to be significant predictors of financial crises
(Gourinchas and Obstfeld, 2012). Moreover, capital flows may complicate macroeconomic
management, and come to undermine monetary policy independence, potentially even when
exchange rates are flexible (Rey, 2013; Farhi and Werning, 2013).> In particular, large and
volatile capital flows can create a tension between macroeconomic stabilization and financial
stability.

For example, in small open economies, the prospect of large capital inflows could dissuade
central banks from increasing interest rates, even if warranted by high inflation, owing to
concerns about stoking further capital inflows, currency appreciation, and risk-taking behavior.
In the face of capital outflows, this can play in reverse (IMF, 2013). Central banks may keep
policy rates high or even hike rates despite a slowdown in growth in order to defend the
currency and stop capital from flowing out. Such a policy has come to be known as the “interest
rate defense” that has historically been adopted by emerging market central banks that are in
“fear of floating” (Federico, Vegh, and Vuletin, 2012).

The empirical literature has traditionally grouped the determinants of capital flows into “push”
and “pull” factors.” The push factors refer to determinants specific to source countries and the
pull factors to those of recipient countries. More recently, the literature has begun to explore the
role of global financial cycles in driving capital flows. Such cycles are characterized by
common movements in gross capital flows, leverage, and asset prices across countries. It
appears that the global financial cycle co-moves with the VIX, a measure of risk aversion and
uncertainty (Miranda-Agrippino and Rey, 2012 and Rey, 2013). In turn, the VIX is found to be
influenced by the monetary policy stance in the United States (U.S.), with an easing of U.S.
monetary policy being associated with a lower VIX (Bekaert et al., 2012 and Rey, 2013). The
intuition is that more accommodative U.S. monetary policy decreases market volatility, which

? It used to be thought that a flexible exchange rate regime allowed monetary policy independence, as opposed to a
fixed exchange rate regime which, with an open capital account, imposed a constraint on monetary policy. These
views are generally described as the impossible trinity or trilemma.

? See for instance Calvo, Leiderman, and Reinhart (1993 and 1996).



in turn affects financial variables, including investor leverage and capital flows into emerging
markets (Adrian and Shin, 2010 and 2012; Bruno and Shin, 2012 and 2013).

A recent and related group of studies has analyzed the factors influencing the effect of global
shocks on asset returns (Eichengreen and Gupta, 2014; IMF, 2014; Brandao-Marques, Gelos,
and Melgar, 2013). For example, Eichengreen and Gupta, using data for the period April-
August 2013, find that countries with larger markets experienced more pressure on the exchange
rate and equity prices when talk turned to the U.S. Federal Reserve’s tapering. Other studies
find that domestic market liquidity can counter the effect of global shocks on asset returns.

Our study differs from the latter group of studies since we are examining the impact on gross
private capital flows (quantities), rather than on exchange rates or asset returns (prices). We
contribute to the literature on capital flows by not just investigating the determinants of gross
private capital flows but also the interactions between changes in global financial conditions, as
measured by the VIX, and other ‘standard’ determinants of capital flows in shaping the
dynamics of cross-border flows.

The paper uses panel data techniques for a large sample of emerging market economies (and
non-G4 advanced economies) using quarterly data for the period 2002—12. Using interaction
models, the paper analyzes the effect of changes in the VIX on capital flows and investigates
how recipient countries’ characteristics mitigate or amplify its effect. In particular, the paper
investigates whether the “interest rate defense” has been effective in stemming outflows and
examines the extent to which the effects of global shocks have been tamed by capital controls.

A number of our results confirm the findings of the existing literature on capital flows. In line
with recent empirical studies, we find that growth differentials with G4 countries and global
financial conditions are key determinants of private capital flows into emerging market
economies. Our results also suggest that interest rate differentials are an important determinant
of capital flows, especially in recent years. A few other variables are found to affect private
capital flows; capital flows are found to be larger in countries with higher levels of financial
development and smaller in countries with higher sovereign risk.

In addition, our empirical analysis offers the following new insights that go beyond the results
established in the existing related literature on the drivers of capital flows:

o The effect of the VIX on capital flows is conditional on the level of the VIX. When the
VIX is high, changes in the VIX have a large marginal effect on capital flows.
Conversely, when the VIX is low changes in the VIX do not have statistically significant
effects on capital flows. This raises questions about the assumption of a linear effect that
underpins most of the existing literature on capital flows.

o When the VIX is low, country-specific determinants are important drivers of capital
flows. In normal times, countries with strong fundamentals (e.g., high growth



differential and low government debt) and high financial market development attract
more capital flows.

When the VIX is high, it becomes the main driver of capital flows to emerging markets
and most of the other fundamental determinants (e.g., growth differentials and
government debt) lose statistical significance. Interest rate differentials are the exception
here though, as they seem to matter more during periods of stress.

Financial development amplifies the effect of the VIX. For low levels of financial
development the effect of the VIX is not statistically significant. It becomes significantly
negative for high levels of financial development. Given the relatively low level of
financial development in many emerging markets, it is reasonable to expect a continuing
financial deepening in those countries. Therefore, as financial sectors develop the effect
of global financial cycle is expected to increase.

The effect of the VIX increases with the degree of capital mobility. That is, the effect of
the VIX is larger in countries that have fully liberalized capital flows, and it decreases
with the level of capital account restrictions. However, the VIX ceases to be a significant
driver of capital flows only in countries that have a largely closed capital account. These
results suggest that targeted temporary capital controls may not be effective in insulating
countries from global financial cycles.

High interest rate differentials seem to mitigate the effect of global financial cycles. The
effect of the VIX decreases with an increase in the interest rate differential. The effect of
the VIX becomes insignificant for very high levels of interest rate differentials.

The remainder of the paper is structured as follows. In Section II we describe our empirical

strategy and data. Section III presents the main results. Section IV investigates additional
questions: Has the relative importance of the determinants of flows changed since the global

financial crisis? Are they different for different types of flows? Are the determinants of flows

different for emerging markets when compared to advanced economies? Section V provides
additional robustness checks. The last section concludes and provides some policy
recommendations.

II. METHODOLOGY AND DATA
A. Empirical Strategy

Baseline model

To analyze the determinants of capital flows we use various panel data specifications. The
baseline specification is:
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CF represents gross inflows, or their subcomponents, expressed as percentage of GDP. The
subscript i denotes the it4 country, the subscript ¢ denotes the t’#h quarter, v is the error term,

and «, ;and ¢ are parameters to be estimated. The VIX is a measure of investor risk aversion

and X’ are country specific determinants of capital flows, as follows:

° Growth differential

We use the difference between the real GDP growth in country ‘i” and the weighted average
GDP growth in the G4 countries (U.S., United Kingdom (U.K.), euro area, and Japan) to
capture differences in growth prospects and long-term return differentials. The existing
literature points to differences in growth prospects across countries as an important factor
driving capital flows (IMF, 2013 and Ahmed and Zlate, 2013). Figure 1 (top) shows a strong
unconditional correlation between capital inflows and growth differentials.

° Interest rate differential

We include the differential between domestic and foreign interest rates to capture short-term
return differentials. This differential is determined by monetary policy action in both the G4
countries and emerging market economies and may affect the relative attractiveness of domestic
versus foreign assets and, thus, capital flows. For instance, when G4 countries ease monetary
policy, their interest rates will decline, prompting investors to rebalance their portfolios toward
higher-yielding assets, resulting in capital flows into emerging markets (Powell, 2013).* By the
same token, higher interest rates in emerging markets can attract capital inflows. Indeed,
empirically, in the post-crisis period, the policy rate differentials reflect mainly changes in
policy rates in emerging market countries. Figure 1 (middle) shows that the unconditional
correlation between interest rate differentials and capital inflows is weak, suggesting the need to
control for other factors. In particular, interest rate differentials were on a downward trend from
2002 to the onset of the global financial crisis, while capital flows to emerging markets were on
an upward trend.

o Real effective exchange rate

Following Bruno and Shin (2013), we use the percentage change of the real effective exchange
rate (REER) as a regressor in the capital flows equation. The rationale for including this
variable is that a real appreciation strengthens borrower balance sheets, increasing their capacity
to repay out of local income. This can in turn affect providers of funds through an international
risk-taking channel. In the model presented in Bruno and Shin (2013), when the local currency

* Monetary policy also affects domestic demand, and the resulting indirect impact on capital flows through growth
differentials may partially offset the direct effect.



appreciates and borrowers’ balance sheets become stronger, the credit risk on local banks’ loan
book falls and the access to and reliance on foreign capital flows increase. There is a potential
reverse causality, here though, since capital inflows would mechanically lead to appreciation.
Therefore, as in Bruno and Shin (2013), the lag of the percentage change of REER is used in
regressions.

o Market capitalization

We use the market capitalization of a country’s stock market, in percent of GDP, as a proxy for
financial market development.’ The hypothesis to test is whether gross private capital flows are
larger in countries with higher levels of financial development.

° Public debt

Government debt in percent of GDP is used to proxy for sovereign risk. It is well established
that changes in government debt are an important driver of sovereign debt credit ratings
(Afonso, Gomes, and Rother, 2011), and that sovereign risk in turn affects capital flows.® In
particular, countries tend to lose access to private capital markets when the projected path of
government debt to GDP is perceived as unsustainable and investors must fear the government
will default on its debt. In contrast, countries with sustainable debt levels and high ratings tend
to have continuous access to capital, even during recessions and crisis periods.

o Capital flows restrictiveness index

The impact of capital account restrictions on capital flows is assessed through an index
capturing the level of restrictiveness. Greater capital flows liberalization is expected to be
associated with higher capital flows, especially gross flows (Saadi Sedik and Sun, 2012). We
use a de jure measure of restrictiveness based on the IMF’s Annual Report on Exchange
Arrangements and Exchange Restrictions. The index is an average of binary indicators of
restrictiveness in 62 categories of capital transactions. The categories include all capital
transactions, foreign exchange and domestic currency accounts of residents and nonresidents,
regulatory measures related to the financial sector and repatriation and surrender requirements.
This restrictiveness index can have a value between zero and one, and higher values represent
more restricted cross-border capital flows. The index is highly correlated with other available de
jure indices. For example, the correlation with the Chinn-Ito (2008) index is 0.86.

> We also used credit to the private sector (as a percentage of GDP) as an alternative measure for financial
development. Both measures produce similar results. Eichengreen and Gupta (2014) also found that alternative
measures of financial development are highly correlated across emerging market economies and produce similar
results.

® We do not use credit ratings as a risk measure because time series data are not available for all countries in the
sample over the entire period.



° The VIX

In line with the existing literature we use the VIX as a measure of investor risk appetite. The
VIX measures the implied volatility of Standard & Poor’s (S&P) 500 index options and
indicates the market's expectation of stock market volatility over the next 30 day period.” It is
commonly treated as a simple proxy for risk appetite and is included in most composite risk-
appetite indicators (Illing and Aaron, 2005). Moreover, as mentioned, the recent empirical
literature finds a close relationship between investors’ perception of risk and global financial
conditions. In line with this, Figure 1 (bottom) shows a very strong inverse correlation between
capital inflows and the VIX. While the VIX is available at a higher frequency we use the
average of the VIX over the quarter, thereby capturing more persistent changes in market
volatility. Following the related literature we use the log of the VIX in the regressions (for
example, Bruno and Shin, 2013).

To guard against biases from simultaneity or reverse causality, we use lagged values of the
regressors with two exceptions: the capital flows restrictiveness index (which is available only
on a yearly basis) and the VIX (assumed to be exogenous).® Appendix Table 2 presents the
definition and sources of variables used in the regressions.

We present both country fixed effects (FE) and random effects (RE) regression results. The
advantage of FE estimation is that this takes full account of unobserved heterogeneity among
countries that may otherwise bias the coefficients on the variables included in the regression.’
RE estimation treats this heterogeneity as random, that is, as uncorrelated with the included
variables, potentially resulting in bias. However, RE estimation allows for more efficient
estimation of those variables that do not move much through time and whose variation arises
mainly from cross-sectional differences across countries. This includes growth differentials
between emerging and G4 countries that may arise from their long-term growth potentials being
different. Where such differences are more or less constant over time, but differ from country to
country, they would be absorbed in the fixed effects and diminish the estimated importance of
the growth differential variable (Ahmed and Zlate, 2013).

Interaction model

To assess whether and how the effect of the global financial cycle on capital flows is
conditional on a country’s characteristics, we use an interaction model, summarized as below:

7 As an alternative we also used the Credit Suisse Global Risk Appetite Index (GRAI) as a proxy for risk
perceptions. See Section V.

¥ This is plausible since VIX is derived from U.S. option prices and should therefore be determined mainly by
conditions in the G4 countries, rather than those in emerging markets. However, we also checked that the results
are broadly similar when the lag of VIX is used as regressor.

? For example, the fixed effect takes account of all time-invariant country specific factors, including geography,
climate, ethno-linguistic characteristics, and unchanging political and legal systems.
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Here, S is one of the X’ J yariables, and &' , ﬂ,; and 4 are the new parameters to be estimated.

With an interaction model, the interpretation of the coefficients from standard regression
outputs is not straightforward (Friedrich, 1982, and Brambor, Clark, and Golder, 2006). The
coefficient A indicates whether there is a change in the relationship between an interaction
variable (S) and the dependent variable (CF) with a one-unit change in the other interaction
variable (VIX)." In addition, the standard error on that coefficient can be used to test whether
the change in the slope is statistically significant. However, it is important to recognize that the
coefficients on the constitutive terms (both on S and on the VIX) are conditional marginal

effects. The new coefficient £, on S only captures the coefficient of S when the VIX is zero.

Similarly, the new coefficient s’ on the VIX only captures the effect of the VIX when S is zero.
This can create a problem in interpretation when S or the VIX do not actually attain a value of
zero. Therefore, the coefficients on the constituent terms need to be interpreted with care.

Moreover, the traditional regression tables report only the standard error for the particular case
when the value of the constituent variable is zero. This means that the only inference that can be
drawn from a test using this standard error is whether the VIX has a significant effect on CF for
the unique case in which S is zero. In addition it is not possible to infer from the significance of
the coefficient on the interaction term (4 ), whether the VIX has a statistically significant effect
conditional on a particular and relevant value of S. It is possible, for instance, for the marginal
effect of the VIX on capital flows to be significant for substantively relevant values of the
modifying variable S even if the coefficient on the interaction term is insignificant.''

Establishing a fuller interpretation requires computing the marginal effects of each variable
(VIX and S) on CF and their standard errors as functions of the conditional variables (S and
VIX respectively). The marginal effects are given by the partial derivatives:

F

%: 5"+ S, | (3)
F

Zg L= B! 4 AVIX, (4)
it—1

Inspection of these equations clarifies that, unlike for an additive model, which assumes that the
VIX (as well as S) has a constant effect on CF, the interaction model implies that the effect of a
change in VIX (S) on capital flows depends on the value of the conditioning variable S (VIX).

' The coefficient is symmetric, that is, it also indicates whether there is a change in the relationship between VIX
and CF with a one-unit change in S.

" This is mainly due to the fact the covariance between the two coefficients could be negative (see equations 5
and 6).
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The new standard errors of interest are:
se(8' +48,,) = [var(&)+§° var(A)+25,,_, cov(&",2) |~ (5)

se( i, + AVIX,) = [ var(B))+ VIX? var(A)+2VIX, cov( B, A) ]~ (6)

These equations show that, again in contrast to the additive model, the standard error of the
marginal coefficients vary according to the level of the conditioning variable. They also show

that the traditional regression outputs se (8') and se(/3,)in an interactive model are the
g k

conditional standard errors when S and VIX are, respectively, equal to zero.

This means that a full interpretation of an interaction model requires further analysis. Since the
conditioning variables (S) in our regression are continuous, simple figures can be used to
succinctly illustrate the marginal effect of the VIX and the corresponding standard errors (or
confidence intervals) across a substantively meaningful range of the modifying variable S.

B. Data

The baseline panel includes quarterly data for 29 emerging market economies over the period
2002Q1 to 2012Q4. In Section IV we extend the sample to 1995Q1 and add six non-G4
advanced economies and three financial centers to study further questions. We selected
countries based on data availability and classified them as emerging or advanced using the
World Economic Outlook (WEQO) 1994 report. Table 1 lists the countries along with their
International Financial Statistics (IFS) and region code for each group, including the G4
countries, which represent an important source of capital flows into the emerging economies in
our sample.

This paper focuses on gross capital flows originating from private non-residents, that is, changes
in a country’s liabilities to private non-residents and excluding official flows. As explained in
De Gregorio (2013), the size and composition of these gross private inflows are important
factors for financial stability.'? Net flows, that include capital flows originating from residents
are constrained by a balance sheet identity to be close to a country’s current account deficit and
are thus a reflection mainly of macroeconomic developments.'

12 Gross flows are central to financial stability, since the form and volume that gross flows take have a direct
impact on the vulnerability of the financial system. For instance, it has long been argued that foreign direct
investment flows are more stable, while banking flows are more likely to be subject to sharp reversals

(De Gregorio, 2013).The importance of gross inflows, and the need to distinguish them from net flows has also
been emphasized by, for example, Ghosh and others (2012), Forbes and Wardock (2012) and Broner, Erce, and
Schmukler (2013).

1% Since net capital inflows are the counterpart of current account deficits, excessive net inflows may be an
indication that the economy is running an unsustainable current account deficit. Gross inflows, by contrast are the
response to portfolio allocation and reflect financial investment decisions. We do not attempt to model both gross

(continued...)
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We exclude foreign direct investment (FDI) flows and focus on portfolio and other (mainly
bank-related) bank flows, as these are more sensitive to time-varying factors, while FDIs are
likely to be driven by other factors (e.g., tax incentives, Razin and Sadka, 2007) and are overall
less likely to respond rapidly to changing financial conditions.

Data for capital flows—our dependent variable—are taken from the IMF’s Balance of Payments
Database (IFS). Table 2 describes all the explanatory variables used and indicates the sources.
In order to take into account the relative returns with the G4 source countries (euro area, Japan,
U.K., and U.S.), we use the differentials (EM-G4) for real GDP growth (RGDPD) and short-
term interest rates (SIRD). The G4 aggregate variables are weighted by GDP. The summary
statistics for each region studied are presented in Table 3.'* Capital inflows have been much
larger for advanced economies than for emerging market economies even though GDP growth
has been lower on average. Also, emerging market economies can be seen to have adopted more
capital controls than advanced economies in the period under consideration.

III. REGRESSION RESULTS
A. Baseline Regressions

We first present evidence for the baseline (additive) model using our core sample of

29 emerging markets over the period 2002Q1 to 2012Q4 (Table 4). The results indicate that
gross private capital flows into emerging markets are strongly driven by growth differentials
with G4 countries. Consistent with the recent literature, we also find that the VIX is a very
important determinant of gross private capital flows. Indeed it is statistically significant at the
one percent level in all regressions we run. Interest rate differentials emerge as a further
important driver of capital flows, once other factors are controlled for.

A number of other variables are found to affect the direction of gross private capital flows.
Gross private capital flows are weaker for countries at greater risk of default (as measured by
government debt levels relative to GDP). Consistent with the finding by Bruno and Shin (2013),
a higher real effective exchange rate is associated with higher gross inflows. Finally, we find
that countries with less open capital accounts seem to receive less capital inflows, while
countries at a greater level of financial development (measured by stock market capitalization)
appear to receive more inflows, even if the effects on these two variables are not statistically
significant in the baseline model.

The effects of key variables of interest are also economically significant. A one percentage point
increase in real GDP growth differentials is associated with additional capital inflows ranging

and net flows in this paper, since the determinants of resident outflows and hence net flows are likely to be quite
different from those of gross inflows. See Ghosh and others (2012).

' Panel unit root tests for the variables used in our empirical models suggest that all series are stationary. In
particular, we performed Im-Pesaran-Shin tests and Fisher-type tests. The results are available upon requests.
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from 0.5 to 0.6 percent of GDP, depending on the specification.'” The unconditional effect
(direct and indirect) of growth differentials is even higher. The coefficient based on a regression
that does not control for other variables, which includes only growth differentials and a constant,
is close to one. A one percentage point increase in the interest rate differential, when statistically
significant, is associated with additional inflows ranging from 0.10 to 0.13 percent of GDP.

B. Baseline Regressions with Non-linear Effects of the VIX

The results of the non-linear model that investigates how changes in global financial cycle
interact with key countries’ characteristics to attract gross private capital flows are reported in
Table 5. Several findings are noteworthy:

The first is that the effect of the VIX on capital flows depends on the level of the VIX. The
coefficient of the interaction variable is negative and statistically significant (Table 5,

equation 6). This means that strength of the (negative) effect of the VIX on capital flows
increases for higher levels of the VIX. As can be seen from Figure 2a, for very low levels of the
VIX, the effect of the VIX on capital flows becomes insignificant. That is, for very low levels of
the VIX marginal changes in the VIX do not affect the level of gross private capital flows into
emerging markets. However, the effect of the VIX, in absolute terms, increases with the level of
the VIX, so that for very high levels of the VIX, marginal changes in the VIX become key
driver of these flows.

A second key finding is that the effect of the growth differential on gross private capital flows is
conditional on the level of the VIX. The coefficient of the interaction term is negative and
statistically significant (Table 5, equation 1). That is, as the VIX increases, the effect of growth
differentials on capital flows diminishes. As can be seen from Figure 2b (right), when the VIX
is very high, growth differentials no longer have a statistically significant effect on capital flows
into emerging markets.

A third finding is that the interest rate differential is a stronger determinant of capital flows
when the VIX is high. The coefficient of the interaction term is positive and statistically
significant (Table 5, equation 2). This means that for high levels of the VIX the effect of interest
rate differentials on capital flows increases (Figure 2c¢, right). In other words, during periods of
financial stress, such as during the global financial crisis, those countries that are able to
maintain high interest rate differentials attract relatively more capital inflows. It also suggests
that a high interest rate differential may mitigate the (negative) effect of the VIX on capital
flows. Indeed, Figure 2¢ (left) shows that the marginal effect of the VIX becomes insignificant
for very high level of interest rate differentials.

' These results are broadly consistent with those of Ahmed and Zlate (2013).
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We also examine the extent to which some of our other regressors condition the effect of the
VIX on gross private capital flows (i.e., market capitalization, government debt, and
restrictiveness).

We find that financial development—measured by market capitalization as a percentage of
GDP—amplifies the effect of the VIX. The coefficient of the interaction term between the VIX
and financial development is negative and significant (Table 5, equation 3). Figure 2d (left)
suggests that for very low levels of financial development the effect of the VIX is insignificant,
and that it becomes significantly negative for higher levels of financial development. These
results are consistent with those of Eichengreen and Gupta (2014). Using data for exchange
rates, foreign reserves and equity prices between April and August 2013, they found that
countries with more developed markets experienced more pressure on the exchange rate,
reserves and stock markets when talk turned to the U.S. Federal Reserve’s tapering. This may
indicate that it is easier to rebalance portfolios by withdrawing from relatively liquid markets.
Moreover, Figure 2d (right) suggests that when the VIX is low the effect of market
capitalization is positive and statistically significant, while for higher levels of the VIX the
effect of market capitalization on capital flows becomes statistically insignificant.

The effect of government debt on gross private capital flows is conditional on the level of the
VIX. The coefficient of the interaction term is positive and statistical significant (Table 5,
equation 4). This suggests that when the VIX is high, the effect of low government debt in
attracting capital inflows is diminished. For a sizable range of values of the VIX, the level of
government debt is not significant in driving the direction of capital flows (Figure 2e, right).
This suggests that investors do not discriminate between countries based on this information
when market volatility is high.

The effect of capital account restrictions is also conditional on the VIX. The coefficient of the
interaction term is positive and statistically significant (Table 5, equation 5). This suggests that
the effect of VIX is bigger for countries that have fully liberalized capital flows and the effect
decreases with the level of restrictions. However, as evident from Figure 2f (left) the effect of
the VIX becomes not statistically significant only for countries that are largely closed, with long
standing capital flow restrictions. This would suggest that targeted temporary measures may not
be effective in taming the effect of global financial conditions.'®

'® We acknowledge that our measure of capital account restrictions is annual and therefore cannot capture the
effects of temporary changes in capital flow management measures. However, the results are broadly consistent
with evidence that examines such temporary changes. For instance, using weekly changes in capital controls from
2009 to 2011 for 60 countries, the study by Forbes, Fratscher, and Straub (2013) found that most incremental
capital flow measures do not significantly affect capital flows, exchange rates or interest-differentials. Their results
are consistent also with those by Klein and Shambaugh (2013), who found that in countries with fixed exchange
rates, capital controls provide monetary autonomy when they are widely applied and long lasting, but not when
they are temporary and narrowly targeted.
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Overall, we find that when the VIX is low, marginal changes in the VIX do not have strong
effects on gross private capital flows into emerging markets, and “fundamental” determinants,
such as growth differentials, the level of government debt and market capitalization are the main
drivers of capital flows. However, when the VIX is very high, as it was during the global
financial crisis, it becomes the main driver of capital flows into those economies while the other
determinants become less important. We interpret this result as suggesting that global investors
shorten their investment horizon in times of global financial stress and, as a consequence, attach
less weight to growth performance and other fundamentals in making their choices. For interest
differentials the interaction with the VIX is different, however. In quiet times, when the VIX is
low, short-term interest rate differentials do not seem to have a material effect on capital flows
into emerging markets. However, we find that the effect of interest rate differentials gains
importance when the VIX is high, again consistent with a shortening of investment horizons in
such periods.

IV. OTHER KEY QUESTIONS
A. Has the Relative Importance of the Determinants of Flows Changed since the Crisis?

We estimate the same baseline regressions for two sub-samples: before and after the global
crisis. Following Ahmed and Zlate (2013) we date the start of the global crisis in 2008Q?3 after
Lehman Brothers declared bankruptcy. Table 6 presents the results. The table shows that the
size of the VIX coefficient is much larger in the post-crisis period. This is consistent with our
results from the interaction model: the effect of the VIX is higher for high level of the VIX. The
results also suggest that the importance of growth differentials is largely unchanged, although
the coefficient on growth differentials is somewhat lower for the second period. Moreover, since
the crisis, public debt levels seem to matter less, suggesting that investors are less concerned
about high government debt levels.'’

B. Do Banking Flows Differ from Portfolio Flows?

We estimate all the regressions using other inflows (which capture mainly bank related inflows)
instead of capital flows excluding FDI as dependent variable. The results are broadly similar to
those for capital inflows excluding FDI. Two results are worth highlighting. First, the estimated
coefficient on the VIX is lower when banking flows is the dependent variable. This does not
mean, however, that the VIX has a lower effect on banking flows. Banking flows represent
about two-thirds of capital flows excluding FDI. It is therefore expected that the coefficient on
the VIX should be correspondingly lower. Second, bank related flows seem to be more sensitive
to interest rate differentials. The coefficient on the interest differential is similar to the one for

7 We also extended the sample to include observations from 1995Q1 onward. The results are broadly similar
overall. However, interest rate differentials become statistically not significant in the baseline regression,
suggesting again that capital flows have become more sensitive to interest rate differentials over the more recent
past.
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capital flows excluding only FDI, suggesting that the bulk of the effect of interest rate
differentials originates from variation in bank related flows. This is consistent with the notion
that banks are intermediaries who arbitrage differences in interest rates across countries. In
particular, the financing cost of global banks tends to be closely tied to the policy rates chosen
by the G4 central banks; and their investments can then exploit differentials between these
funding costs and short-term interest rates prevailing in emerging markets (Bruno and

Shin, 2013). We also estimated the interaction regressions (VIX with other determinants) as in
the previous section. The results were broadly similar."®

C. Are Emerging Markets Different from Advanced Economies?

To shed light on this question we estimated the baseline regressions using a sample that
included both emerging and non-G4 advanced economies (Table 8). We found that the results
were broadly similar to those reported in Tables 4—7, with two main differences. The first is that
the effect of financial development is stronger for the sample that includes the group of
advanced countries. This supports the hypothesis that as countries develop financially, they
become more globally integrated, thereby attracting more flows from abroad into the country.
The second difference is that the coefficient of the VIX is larger for non-G4 advanced countries.
Indeed, we find that the difference between the two coefficients is statistically significant. This
result is interesting. While most of the attention has focused on the effects of capital flows on
emerging markets, the effect of the global financial cycle appears to be larger for the non-G4
advanced economies in our sample.

Finally, we estimated the same set of regressions for a sample that includes also financial
centers (Table 9). In this augmented sample the effects of both financial development and the
VIX were even larger. This result is striking and consistent with the earlier interaction results. It
suggests that as financial development progresses, the global financial cycle becomes a more
important driver of gross capital flows.'”

V. ROBUSTNESS CHECKS

We conducted a number of further tests to check the robustness of our key conclusions.

First, we examined whether an alternative proxy for global risk appetite yields different results.
As an alternative measure to the VIX we utilized as regressor the GRAI produced by Credit
Suisse. Although the two measures have slightly different economic interpretations, we find that
they are highly correlated (-72 percent). A baseline regression shows that higher risk aversion

' In addition, we estimated the regression using as dependent variable total private capital flows, including FDIs.
The results were broadly similar to the results when excluding FDI. The main exception is that the coefficient on
growth differentials is higher.

' We also estimated all the interaction regressions on the broader samples (including advanced economies and
financial centers). The results are qualitatively similar to those run on the sample that includes only emerging
market countries.
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measured by GRAI reduces capital inflows to non-G4 countries. Moreover, we also find that
this effect is non-linear. As risk aversion increases, the marginal effect of a change in risk
aversion on capital inflows increases (Table 10).%°

Second, we checked whether the results on interactions between risk aversion and market
developments hold when we use a different measure of financial market development. In
particular, instead of stock market capitalization as a percent of GDP we use private credit as a
percent of GDP (CREDIT) as a measure of financial deepening. Again we find the correlation
between these two alternative measures to be high (above 45 percent for the full sample of
countries). The interaction between the VIX and financial development using CREDIT is also
very similar to interaction effect with market capitalization: the effect of the VIX on capital
flows is larger for countries with high CREDIT (Table 10).

VI. CONCLUSION

Our results on the main drivers of gross private capital flows into emerging markets suggest that
there is little policymakers can to do tame the effects of the global financial cycle on gross
private capital inflow. We find that in “normal times” growth differentials with the G4
economies along with other “fundamental” determinants are important drivers of capital flows
into emerging markets. In these periods of low market volatility, marginal changes in the VIX
do not appear to influence much the strength of capital flows into emerging economies, and
country-specific pull factors, rather than global push factors, are the driving force.

In contrast, when the VIX is high (that is, in periods of global financial stress) the VIX becomes
the dominant driver of capital flows to emerging markets, leading to indiscriminate outflows as
the importance of fundamental factors, including growth differentials and levels of public debt,
diminishes. The intuition is that when investors are panicked, their horizon shortens and they no
longer care about long-term growth potentials in making their investment choices.

Countries can keep interest rates high, or even raise interest rates to stop capital from flowing
out, and our results suggest that this works to some extent. Indeed, short-term interest rate
differentials matter more in crisis times, when investors’ horizons are short, than they do in
normal times, when long term growth prospects are more important in determining the direction
of capital flows. The problem is that, while the interest rate defense appears to work to stem the
outflow, it may also be damaging the domestic economy.

Can countries insulate themselves from the effects of global financial conditions through the
adoption of temporary capital controls? Our results suggest that incremental measures do not
materially affect the force of the VIX in driving capital flows. This is consistent with the notion
that capital finds its way around these types of restrictions. Only in countries whose capital
account is effectively closed do we find that the effect of the VIX is mitigated. This suggests

%0 Since the GRAI increases with risk appetite, and thus has the opposite interpretation as the VIV, we use the
negative of the GRAI in the regression,
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that countries cannot fully insulate themselves from global financial shocks, unless by
collectively creating a fragmented global financial system.

Will these policy dilemmas improve or worsen with time? Our results suggest that financial
development increases the potency of the VIX in driving capital flows. As emerging market
countries continue to develop their financial sectors, capital flows could therefore be
increasingly influenced by external factors. This risks further increasing tensions between
macroeconomic stabilization and financial stability, and could undermine monetary policy
independence.

What options do emerging markets have? Emerging markets should focus on increasing the
resilience of their financial system to the ebb and flow of global financial conditions including
through the adoption of macroprudential measures (IMF, 2013; Forbes, Fratzscher, and
Straub, 2013). Other policy buffers may also help in increasing resilience. This can include
ensuring adequate foreign exchange reserves cover as well as the creation of fiscal buffers that
can help countries ride out the financial storms caused by large and volatile capital flows.



18

REFERENCES

Adrian, Tobias and Hyun Song Shin, 2010, “Liquidity and Leverage,” Journal of Financial
Intermediation, 19, pp. 418-437.

_,2012, “Procyclical Leverage and Value-at-Risk,” Federal
Reserve Bank of New York Staff Report 338,

http://www.newyorkfed.org/research/staff reports/sr338.html.

Ahmed, Shaghil, and Andrei Zlate, 2013, “Capital Flows to Emerging Market Economies: A
Brave New World?” International Finance Discussion Papers 1081, Washington: Board
of Governors of the Federal Reserve System, June,

www.federalreserve.gov/pubs/ifdp/2013/1081/default.htm.

Afonso Antonio, Pedro Gomes, and Philipp Rother, “Short and Long-run Determinants of
Sovereign Debt Credit Ratings,” Journal of Finance and Economics, Vol. 16 (1),
pp. 1-15.

Bekaert, Geert and Marie Hoerova, and Marco Lo Duca, 2013, “Risk, Uncertainty and
Monetary Policy,” Journal of Monetary Economics, Elsevier, Vol. 60(7), pp. 771-788.

Brambor, Thomas, William Clark, and Matt Golder, 2006, “Understanding Interaction Models:
Improving Empirical Analyses,” Political Analysis 14:1, pp. 63-82.

Brandao-Marquez, Luis, Gaston Gelos, and Natalia Melgar, 2013, “Country Transparency and
the Global Transmission of Financial Shocks,” IMF Working Paper 13/156.

Broner, Fernando, Tatiana Didier, Aitor Erce, and Sergio Schmukler, 2013, “Gross Capital
Flows: Dynamics and Crises,” Journal of Monetary Economics 60, pp. 113-33.

Bruno, Valentina and Hyun Song Shin, 2012, “Capital Flows, Cross-Border Banking and
Global Liquidity,” NBER Working Paper w19038.

_,2013, “Capital Flows and the Risk-Taking Channel of Monetary Policy,” NBER
Working Paper Series 18942, Cambridge, Massachusetts: National Bureau of Economic
Research, April.

Calvo, Guillermo A., Leonardo Leiderman, and Carmen Reinhart, 1993, “Capital Inflows and
Real Exchange Rate Appreciation in Latin America: The Role of External Factors,” IMF
Staff Papers, 40 (1), pp. 108—151.


http://www.newyorkfed.org/research/staff_reports/sr338.html

19

Calvo, Guillermo A., Leonardo Leiderman, and Carmen Reinhart, 1996, “Capital Flows to
Developing Countries in the 1990s: Causes and Effects,” Journal of Economic
Perspectives, 10, Spring 1996, pp. 123—-139.

Chinn, Menzie D., and Hiro Ito, 2008, “A New Measure of Financial Openness, ” Journal of
Comparative Policy Analysis, Vol. 10, Issue 3 (September), pp. 309-322.

De Gregorio, Jose, 2013, “Capital Flows and Capital Account Management,” Paper presented at
The Rethinking II: First Steps and Early Lessons Conference, International Monetary
Fund.

Eichengreen Barry and Poonam Gupta, 2013, “Tapering Talk: The Impact of Expectations of
Reduced Federal Reserve Security Purchases on Emerging Markets,” World Bank
Policy Research Working Paper No. 6754.

Farhi Emmanuel and Ivan Werning, 2013, “Dilemma not Trilemma? Capital Controls and
Exchange Rates with Volatile Capital Flows,” paper presented Jacques Polak Annual
Research Conference, International Monetary Fund,
www.imf.org/external/np/res/seminars/2013/arc/pdf/farhi.pdf.

Federico, Pablo, Carlos A. Vegh and Guillermo Vuletin, 2012, “Macroprudential Policy over
the Business Cycle,” mimeo, University of Maryland.

Forbes, Kristin J., and Francis E. Warnock, 2012, “Capital Flow Waves: Surges, Stops, Flight,
and Retrenchment,” Journal of International Economics, Vol. 88 (November),
pp. 235-51.

Forbes, Kristin J., Marcel Fratzscher and Roland Straub, 2013, “Capital Controls and
Macroprudential Measures: What Are They Good For?” DIW Discussion Paper (Berlin:
DIW).

Friedrich J., Robert, 1982, “In Defense of Multiplicative Terms in Multiple Regression,”
American Journal of Political Science, Vol. 26, No. 4 (November, 1982), pp. 797-833.

Ghosh, Atish, R., Jun Kim, Mahvash S. Qureshi and Juan Zalduendo, 2012, “Surges,” IMF
Working Paper 12/22.

Gourinchas, Pierre-Olivier and Maurice Obstfeld, 2012, “Stories of the Twentieth Century for

the Twenty-First,” American Economic Journal: Macroeconomics, 4(1), pp. 226—65.



20

Illing, M. and M. Aaron, 2005, “A Brief Survey of Risk-Appetite Indexes,” Bank of Canada
Financial System Review June, pp. 37—43.

Klein, Michael and Jay Shambaugh, 2013, “Rounding the Corners of the Policy Trilemma:
Sources of Monetary Policy Autonomy,” NBER Working Paper No. 19461, September.

International Monetary Fund, 2013, “Key Aspects of Macroprudential Policy,” June 10, 2013.

__,2014, “Global Financial Stability Review, Chapter 2: How do
Changes in Investor Base and Financial Deepening Affect Emerging Market
Economies?” (Washington: International Monetary Fund).

Miranda-Agrippino, Silvia and Héléne Rey, 2012, “World Asset Markets and Global Liquidity,”
presented at the Frankfurt ECB BIS Conference, February 2012, mimeo,
London Business School.

Powell H., Jerome, 2013, “Advanced Economy Monetary Policy and Emerging Market
Economies,” Speech at the Federal Reserve Bank of San Francisco 2013 Asia Economic
Policy Conference:

http://www.federalreserve.gov/newsevents/speech/powell20131104a.htm

Razin, Assaf and Efraim Sadka, 2007, “Foreign Direct Investment: Analysis of Aggregate
Flows,” Princeton University Press, Princeton, N.J.

Rey, Helene, 2013, “Dilemma not Trilemma: The Global Financial Cycle and Monetary Policy
Independence,” paper presented at “Global Dimensions of Unconventional Monetary
Policy,” a symposium sponsored by the Federal Reserve Bank of Kansas City, held in
Jackson Hole, Wyoming, August 22-24,
www.kansascityfed.org/publicat/sympos/2013/2013Rey.pdf.




21

Table 1. Sample of Countries

Emerging Markets (EM) Advanced Economies (AE) Financial Centers (FC) G4
IFS Code Country Region IFS Code Country Region IFS Code Country ~ Region IFS Code Country Region

213 Argentina  WHD 93 Australia  APD 532 Hong Kong APD 111 United States ~ WHD

223 Brazil WHD 56  Canada WHD 516  Singapore APD 112 United Kingdom EUR
918 Bulgaia  EUR 28 Denmark EUR 146 Switzerland EUR 158 Japan APD
228  Chile WHD 9  New Zealand APD Euro Area

1
1
1
1
1
1

924 China APD 42 Norway EUR 22 Austria EUR
233 Colombia ~ WHD 44 Sweden EUR 24 Belgum  EUR
960  Croatia EUR 32 France EUR
935 CzechRep EUR 34 Germany  EUR
%44  Hungary  EUR 36 Italy EUR

1

1

1

1

1

53 India APD 1
536  Indonesia  APD 1
1

1

1

1

1

1

w
=

Luxembourg EUR

38 Netherlands EUR
436 Israel EUR 72 Finland EUR
439 Jordan MCD 74 Greece EUR
916  Kazakhstan MCD 78 Ireland EUR
542 Korea APD 81 Malta EUR

941 Latvia EUR
946 Lithuania  EUR

82 Portugal  EUR
84 Spain EUR

548  Malaysia  APD 423 Cyprus EUR
2713 Mexico WHD 936 Slovak Rep  EUR
293 Peru WHD 939 Estonia EUR
566  Philippines  APD 961 Slovenia  EUR

964  Poland EUR
968 Romania  EUR
922 Russia EUR
942 Serbia EUR
199 South Africa AFR
578 Thaland ~ APD
186 Turkey EUR
926 Ukraine EUR

Source: WEO

Note: Countries were selected based on data availability. We used WEQ 1994 publication to divide between emerging markets (EM) and
advanced economies (AE).
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Table 2. Variables

Variable Name Unit Description Source(s)
Capital Flows
Inflows percent of GDP Liabilities of Reporting Country

FDI percent of GDP FDI Liabilities of Reporting Country IFS

Portfolio percent of GDP Portfolio Equity and Debt Liabilities of Reporting Country IFS

Other percent of GDP Bank and Other Liabilities of Reporting Country IFS
RGDPD percent Real GDP per capita growth differential with G4 WEO
MCAP percent of GDP Stock Market Capitalization: proxies liquidity Datastream
GDEBT percent of GDP General Government Debt GCS
SIRD percent Short Term Interest Rate differential with G4 WEDQ, IFS
VIX Logarithm Log of S&P500 Implied Volatility Index Haver
REER percent Real Effective Exchange Rate, g-q percent change Haver
CAPCON Index Capital Transactions Restrictiveness Index IMF

Sources: IFS, WEO, Datastream, GCS, Haver.

Note: G4 aggregates are weighted by GDP.
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Table 3. Summary Statistics

Variables Mean SD Min Max Obs.
Emerging Markets
Capital Inflows 6.96 11.34 -67.63 99.34 N=1082; n= 29
Inflows (excl. FDI) 2.96 7.88 -44.27 48.67 N=1082; n= 29
Bank and Other Inflows 1.94 7.04 -45.00 48.97 N = 1076, n= 29
RGDPD 2.69 3.63 -16.03 18.62 N= 1082, n= 29
SIRD 4.97 5.56 -2.42 65.78 N=1082; n= 29
MCAP 36.74 27.58 0.42 135.94 N=1082; n= 29
GDEBT 37.21 22.04 1.44 141.32 N=1082; n= 29
REER 0.35 4.18 -44.86 27.30 N=1082; n= 29
CAPCON 0.43 0.26 0.02 0.95 N= 1082, n= 29
VIX 3.00 0.37 2.40 4.07 N = 1082; n= 29
Advanced Economies
Capital Inflows 7.71 16.16 -52.31 65.02 N=264;,n=6
Inflows (excl. FDI) 4.88 15.63 -50.27 55.76 N=264;n=6
Bank and Other Inflows 2.90 12.28 -37.88 41.28 N=264,n=6
RGDPD 0.26 1.50 -4.94 5.23 N=264;n=6
SIRD 1.82 1.66 -1.32 6.98 N=264;n=6
MCAP 65.76 26.39 18.12 121.00 N=264;n=6
GDEBT 40.64 22.20 10.49 79.56 N=264;n=6
REER 0.61 3.14 -18.58 10.95 N=264;n=6
CAPCON 0.12 0.07 0.03 0.25 N=264,n=6
VIX 3.00 0.37 2.40 4.07 N=264;n=6
Financial Centers
Capital Inflows 33.68 60.00 -112.45 223.55 N=120,n=3
Inflows (excl. FDI) 16.89 56.90 -118.77 213.50 N=120,n=4
Bank and Other Inflows 18.04 52.49 -115.90 215.50 N=120,n=5
RGDPD 2.12 3.18 -5.38 14.83 N=120,n=3
SIRD 0.06 1.18 -2.11 3.14 N=120,n=3
MCAP 288.59 171.13 96.61 747.08 N=120,n=3
GDEBT 41.30 47.62 0.00 113.19 N=120;,n=3
REER -0.12 1.52 -3.67 4.46 N=120,n=3
CAPCON 0.11 0.06 0.04 0.23 N=120,n=3
VIX 3.00 0.37 2.40 4.07 N=120;,n=3

Sources: IFS, WEO, Datastream, GCS, Haver.



Table 4. Baseline Regressions

Gross Inflows excl. FDI

(2) ®) (4)

(%)

(6)

(7) (8) ©)

(10)

(as percent of GDP) Only Emerging (EM) Only Emerging (EM)
RANDOM EFFECTS FIXED EFFECTS
VARIABLES 2002Q1-2012Q4 2002Q1-2012Q4
L.RGDPD 0.56***  0.56™*  0.55™*  0.47** 048" [ 0.59**  0.59**  0.58"*  0.48™*  0.48"*
(0.21) (0.18) (0.18) 0.17) (0.17) (0.22) (0.18) (0.19) (0.17) 0.17)
L.SIRD -0.01 0.07 0.07 011  0.11™ -0.01 0.07 0.08 0.13* 0.12*
(0.05) (0.06) (0.06) (0.05) (0.06) (0.07) (0.07) (0.08) (0.06) (0.06)
L.REER 0.08* 0.08* 0.08* 0.08* 0.08* 0.08*
(0.04) (0.04) (0.04) (0.04) (0.04) (0.04)
L.MCAP 0.02 0.02 0.04 0.04
(0.02) (0.02) (0.02) (0.02)
L.GDEBT 0.07**  -0.07* -0.09 -0.09
(0.04) (0.04) (0.06) (0.06)
CAPCON 2.15 -1.04
(2.82) (4.65)
VIX 6.24"*  -6.16™* -6.59"* -6.64"* -6.26"*  6.19"™* -6.75™* -6.77"*
(0.98) (0.98) (1.02) (1.06) (0.96) (0.96) (1.05) (1.07)
Constant 1.67*  20.10™* 19.86™* 22.98™* 24.09"* | 1.42*  19.82** 19.58™* 23.21™* 23.78"**
(0.54) (2.85) (2.85) (4.13) (4.83) (0.75) (2.61) (2.59) (4.96) (5.94)
R? 0.0463  0.127 0.129 0.135 0.140 0.068 0.126 0.128 0.122 0.126
Observations 1,088 1,088 1,088 1,088 1,088 1,088 1,088 1,088 1,088 1,088
N 29 29 29 29 29 29 29 29 29 29

Sources: IFS, WEO, Datastream, GCS, Haver.

Notes: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1

1 (4



Table 5. Baseline Regressions with the VIX Interactions

Gross Inflows excl. FDI
(as percent of GDP)

O]

)

@) ()
Only Emerging (EM)
RANDOM EFFECTS

®)

(6)

@)

®8)

©) (10)
Only Emerging (EM)
FIXED EFFECTS

(11) (12)

VARIABLES 2002Q1-2012Q4 2002Q1-2012Q4
L.RGDPD 2274 0477 0.50%*  0.477*  0.47**  0.52°* | 216"  0.46"*  0.50"**  0.47*  0.46**  0.52**
(0.88)  (0.17)  (0.17)  (0.16)  (0.16)  (0.17) | (0.81)  (0.16)  (0.17)  (0.16)  (0.16)  (0.17)
L.SIRD 0.11*  0.90*  0.11* 0.09*  0.11™  0.11* | 0.12**  -0.88*  0.12* 0.09* 012"  0.12**
(0.05)  (0.48)  (0.06)  (0.04)  (0.05)  (0.08) | (0.05)  (0.49)  (0.06)  (0.05)  (0.08)  (0.06)
L.REER 463 844 4,097 948  .9.85*  24.95% | 493" 823" 417  .9.63** -9.85"*  2564*
(113)  (1.45)  (1.98)  (2.03) (229) (11.76) | (1.21)  (1.44)  (2.00)  (1.97)  (2.21)  (11.81)
L.MCAP 0.10"  0.10*  0.08*  0.09*  0.08* 0.07 0.10"  0.10*  0.08*  0.09"*  0.08* 0.07
(0.04)  (0.04)  (0.04)  (0.04)  (0.04)  (0.04) | (0.04)  (0.04)  (0.04)  (0.04)  (0.04)  (0.04)
L.GDEBT 0.02 0.02 0.23** 0.02 0.02 0.02 0.04 0.03 0.25"  0.04* 0.04 0.04
(0.02)  (0.02)  (0.10)  (0.02)  (0.02)  (0.02) | (0.02)  (0.02)  (0.11)  (0.02)  (0.02)  (0.02)
CAPCON 0.07*  -0.08"*  -0.07* -0.32*  -0.07* -0.08"* | -0.09*  -0.09 0.09  -0.33*  -0.09 -0.09
(0.03)  (0.04)  (0.04)  (0.13)  (0.04)  (0.04) | (0.05)  (0.06)  (0.06)  (0.13)  (0.06)  (0.06)
VIX -2.15 -1.90 -2.06 1.95 2410 177 -0.74 -0.77 -0.55 068  -21.84*  0.16
(2.62)  (2.74)  (2.90) (274) (1213) (2.92) | (4.57)  (4.47)  (4.65)  (4.44)  (11.44) (4.83)
L.RGDPD*VIX -0.57* -0.54*
(0.24) (0.23)
L.SIRD*VIX 0.32* 0.31*
(0.16) (0.16)
L.MCAP*VIX -0.07* -0.07*
(0.03) (0.03)
L.GDEBT*VIX 0.08** 0.08*
(0.04) (0.04)
CAPCON*VIX 7.32 7.06*
(3.68) (3.54)
VIXVIX -5.05%** 547
(1.91) (1.89)
Constant 17.74"*  28.94**  16.22"  32.61** 33.74"* 2480 | 18.05"* 28.70"*  15.56* 32.19"* 32.84**  -26.69
4.38)  (5.92) (8.01)  (7.28)  (8.34) (18.89) | (6.03)  (6.57)  (9.11)  (7.35)  (8.46)  (18.74)
R2 0.155  0.146  0.146  0.147  0.150  0.151 0137  0.132  0.130  0.131 0.192  0.200
Obsenations 1,088 1,088 1,088 1,088 1088 1,088 | 1,088 1,088 1088 1088 1,088 1,088
N 29 29 29 29 29 29 29 29 29 29 29 29

Sources: IFS, WEO, Datastream, GCS, Haver.

Notes: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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Table 6. Baseline Regression: Before and After Crisis

Gross Inflows excl. FDI )] (2) (5) (6)
(as percent of GDP) Emerging Mark ets Emerging Mark ets
VARIABLES RANDOM EFFECTS FIXED EFFECTS

Pre-Crisis Since Crisis Pre-Crisis  Since Crisis

L.RGDPD 0.37* 0.12* 0.26 0.18**
(0.20) (0.06) (0.17) (0.08)
L.SIRD 0.04 0.25 0.03 0.32
(0.05) (0.17) (0.06) (0.33)
L.REER 0.02 0.19*** 0.02 0.19***
(0.03) (0.06) (0.03) (0.07)
L.MCAP 0.05*** 0.00 0.08*** 0.02
(0.02) (0.01) (0.02) (0.02)
L.GDEBT -0.04* -0.01 0.01 -0.09
(0.03) (0.04) (0.01) (0.11)
CAPCON -2.30 2.26 4.44 -12.83
(3.59) (1.88) (4.40) (14.06)
VIX -2.91%** -7.61%** -2.62** -8.24***
(1.01) (1.52) (0.94) (1.43)
Constant 12.43*** 23.67*** 5.81 33.76***
4.11) (4.25) (3.61) (7.90)
R? 0.154 0.142 0.08 0.15
Observations 580 508 580 508
N 26 29 26 29

Sources: IFS, WEO, Datastream, GCS, Haver.

Notes: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1



Table 7. Regressions with Bank and Other Flows as Dependent Variable

Bank and Other Flows (1)
(as percent of GDP)

) @) (4)
Only Emerging (EM)
RANDOM EFFECTS

)

(6) (7 8) 9)
Only Emerging (EM)
FIXED EFFECTS

(10)

VARIABLES 2002Q1-2012Q4 2002Q1-2012Q4

L.RGDPD 0.59**  0.59"*  0.58"*  0.52**  0.53"* | 0.62** 0.62* 0.61"*  0.53"**  0.53"**
(0.20)  (0.19)  (0.19)  (0.17)  (0.17) | (0.20)  (0.19)  (0.19)  (0.17)  (0.17)

L.SIRD 0.05 0.08 0.08 0.11%  0.12* 0.05 0.09 0.09 0.13*  0.13**
(0.05)  (0.08)  (0.06)  (0.05)  (0.05) | (0.06)  (0.07)  (0.07)  (0.06)  (0.05)

L.REER 0.04 0.04 0.04 0.04 0.04 0.05
(0.03)  (0.03)  (0.03) (0.03)  (0.03)  (0.03)

L.MCAP 0.03* 0.03* 0.05* 0.05*
(0.02)  (0.02) (0.03)  (0.03)

L.GDEBT -0.05 -0.05 -0.06 -0.06
(0.05)  (0.05) (0.08)  (0.08)

CAPCON -3.09 -0.33
(2.73) (4.47)
VIX 2574 QB3N g7 D g5 2585 254%  2.08"*  2.99*
(0.92)  (0.93)  (1.068)  (1.10) 0.92)  (0.93)  (1.08)  (1.13)

Constant 0.24  7.83** 7.70™  9.63*  11.19** | 0.01 7.58°*  7.46"* 924 9.42
(0.49)  (2.60)  (2.62)  (4.68)  (5.47) | (0.70)  (2.40) (2.41)  (5.73)  (7.05)

R? 0.0603  0.0778 0.0785 0.0800 0.0967 | 0.0603 0.0774 0.0781  0.126  0.126
Obsenations 1,076 1,076 1,076 1076 1,076 | 1,076 1076 1,076 1,076 1,076

N 29 29 29 29 29 29 29 29 29 29

Sources: IFS, WEO, Datastream, GCS, Haver.

Notes: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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Table 8. Larger Sample Emerging and Advanced (Excluding Financial Centers)

Gross Inflows excl. FDI
(as percent of GDP)

(1)

@)

@)

(4)

EM and AE (excl. FC)
RANDOM EFFECTS

Q)

6)

7)

@)

)

EM and AE (excl. FC)
FIXED EFFECTS

(10)

VARIABLES 2002Q1-2012Q4 2002Q1-2012Q4
L.RGDPD 0.49*  0.50*  0.49**  0.41* 043~ | 054  0.56** 0.54"*  0.43"  0.43*
(0.22)  (0.18)  (0.18)  (0.17)  (0.18) | (0.22)  (0.18)  (0.18)  (0.17)  (0.17)
L.SIRD -0.06 0.05 0.05 0.10* 0.11* -0.05 0.06 0.07 0.12* 0.12*
(0.06)  (0.068)  (0.06)  (0.06)  (0.06) | (0.08)  (0.07)  (0.08)  (0.08)  (0.06)
L.REER 0.10%  0.11**  0.11* 0.10* 0.1  0.11*
(0.05)  (0.05)  (0.05) (0.05)  (0.05)  (0.05)
L.MCAP 0.03**  0.03* 0.05* 0.05*
0.01)  (0.01) (0.03)  (0.03)
L.GDEBT -0.08*  -0.08** -0.09 -0.09
(0.03)  (0.03) (0.06)  (0.06)
CAPCON -3.31 -1.47
(2.69) (4.56)
VIX 7340 723 7,627 7.70" 7385 7270 775 77T
(1.18)  (1.18)  (1.23)  (1.24) (1.17)  (1.18)  (1.21)  (1.24)
Constant 2.60%**  24.22% 23.88*** 26.47** 28.05™* | 2.37* 23.97*** 23.66"* 26.14* 26.85**
(0.82)  (3.51)  (3.48)  (4.50) (4.98) | (0.65) (3.39) (3.36)  (4.93)  (5.82)
R? 0.0128  0.0805 0.0829  0.0910  0.101 0.033  0.117  0.119  0.0825  0.135
Obsenvations 1,352 1,352 1,352 1,352 1,352 | 1,352 1,352 1,352 1,352 1,352
N 35 35 35 35 35 35 35 35 35 35

Sources: IFS, WEO, Datastream, GCS, Haver.

Notes: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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Table 9. Emerging, Advanced, and Financial Centers

Gross Inflows excl. FDI
(as percent of GDP)

(1) @) @) )

Full Sample
RANDOM EFFECTS

®)

6)

@) @®) ©)
Full Sample
FIXED EFFECTS

(10)

VARIABLES 2002Q1--2012Q4 2002Q1-2012Q4

L.RGDPD 0.67*  0.66™*  0.66™*  0.66™* 0.72** | 0.84** 083 083 0.75**  0.76***
(0.27)  (0.23)  (0.24)  (0.23)  (0.24) | (0.28)  (0.25)  (0.25)  (0.22)  (0.22)

L.SIRD -0.10 0.03 0.03 0.11 0.15 0.02 0.18 0.18 0.21 0.20
(0.09)  (0.08)  (0.08)  (0.08)  (0.09) | (0.11)  (0.13)  (0.13)  (0.15)  (0.14)

L.REER -0.00 0.02 0.02 0.00 0.01 0.02
0.08)  (0.07)  (0.07) (0.07)  (0.08)  (0.08)

L.MCAP 0.05"*  0.04*** 0.07**  0.07***
0.01)  (0.01) (0.02)  (0.02)

L.GDEBT 0.02 0.02 0.01 0.01
(0.05)  (0.05) 0.14)  (0.14)

CAPCON -4.80 2.14
(3.01) (5.71)
VIX 10.85"**  -10.85"* -11.02°* -11.12*** 11.017%  11.01%*  -11.35"* -11.38***
(2.29)  (2.33)  (2.34)  (2.34) (2.31)  (2.35)  (2.44)  (2.46)

Constant 3.38™* 3551 3551 3219 34.27*** | 2.54%*  34.96"* 34.96"* 31.04"* 31.95
0.95)  (7.11)  (7.25)  (6.19)  (6.55) | (0.93)  (6.37)  (6.48)  (8.85)  (9.97)

R? 0.0113  0.0518 0.0518 0.0817 0.0867 | 0.018  0.0463 0.0463 0.0756  0.0777
Obsenations 1,472 1,472 1472 1472 1472 | 1,472 1,472 1472 1472 1472
N 38 38 38 38 38 38 38 38 38 38

Sources: IFS, WEO, Datastream, GCS, Haver.

Notes: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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Table 10. Robustness Tests

Gross Inflows excl. FDI (1) (2) (3) (4)
(as percent of GDP)  Only Emerging (EM) Only Emerging (EM)
RANDOM FIXED RANDOM FIXED

VARIABLES 2002Q1-2012Q4 2002Q1-2012Q4
L.RGDPD 0.57***  0.56*** | 0.50***  0.50***
(0.20) (0.20) (0.16) (0.16)
L.SIRD 0.10 0.11 0.06 0.07
(0.06) (0.07) (0.05) (0.05)
L.REER 0.05 0.06 0.06* 0.06
(0.05) (0.05) (0.04) (0.04)
L.GDEBT -0.06* -0.07 -0.07* -0.09
(0.04) (0.05) (0.04) (0.06)
CAPCON -1.59 1.07 -3.24 -3.29
(3.03) (4.97) (2.63) (3.74)
L.MCAP 0.03* 0.05**
(0.02) (0.03)
GRAI -0.89***  -0.91***
(0.14) (0.14)
GRAI*GRAI -0.13***  -0.13***
(0.03) (0.03)
L.CREDIT 0.25**  0.25***
(0.07) (0.07)
VIX -1.44 -1.52
(1.31) (1.42)
L.CREDIT*VIX -0.09***  -0.09***
(0.02) (0.02)
Constant 3.56 1.67 10.91**  12.06**
(2.24) (3.54) (4.93) (5.43)
R? 0.139 0.191 0.174 0.167
Observations 1,088 1,088 1,043 1,043
N 29 29 28 28

Sources: IFS, WEO, Datastream, GCS, Haver, Credit Suisse

Notes: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1.
The variable GRAI was multiplied by -1 for these regressions to make the coefficients
comparable to those for the VIX.
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Figure 1. Stylized Facts
Growth differential and Capital Inflows
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Sources: WEO, IFS, Haver Anayltics.

Note: Variables shown are Gross Inflows excluding FDI (as percent of GDP), real GDP per capital
growth rate differential (RGDPD), short-term interest rate differential (SIRD), Log VIX(VIX).
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Figure 2. Marginal Effect Plots

a. Marginal Effects from Interaction: VIX*VIX
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b. Marginal Effects from Interaction: LLRGDPD*VIX
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Figure 2. Marginal Effect Plots (continued)

c. Marginal Effects from Interaction: L.SIRD*VIX
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Figure 2. Marginal Effect Plots (concluded)

e. Marginal Effects from Interaction: L.GDEBT*VIX
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f. Marginal Effects from Interaction: CAPCON*VIX
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Source: IMF Staff.

Note: Figure 2 shows marginal effects of VIX on capital inflows conditional on: VIX itself
(Figure 2a), growth differential (Figure 2b, left), interest rate differential (Figure 2c, left), market
capitalization (Figure 2d, left), government debt (Figure 2e, left), and capital flows
restrictiveness index (Figure 2f, left). Conditional confidence intervals (95 percent) are also
reported (shaded area). The parameters are based on panel regressions reported in Table 5.
For each variable, the results for both fixed effect (first line) and random effect (second line)
are presented, together with the frequency distribution for each variable (third line). The right
sides of Figure 2b-f report marginal effects of each of the above variables on capital inflows
conditional on VIX.





