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Abstract

There is already a substantial literature documenting the fact that low
yield currencies typically appreciate during times of global �nancial stress and
behave as safe havens. The main objective of this paper is to �nd out what
the fundamentals of safe haven currencies are. We analyse a large panel of 52
currencies in advanced and emerging countries over almost 25 years of data. We
�nd that only a few factors are robustly associated to a safe haven status, most
notably the net foreign asset position, an indicator of external vulnerability, and
to a lesser extent the absolute size of the stock market, an indicator of market
size and development. The interest rate spread against the US is signi�cant
only for advanced countries, whose currencies are subject to carry trade. More
generally, we �nd that it is hard to predict what currencies would do when
global risk aversion is high, as estimates are imprecise and often not stable or
robust. This suggests caution in over-interpreting exchange rate movements
during �nancial crises.
Keywords: VIX, global risk aversion, safe haven currencies, carry trade,

globalisation.
JEL: E44, F31, G15
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Non-technical summary 
   
There is a substantial literature showing how low yield currencies typically appreciate during 
times of global financial stress and behave as safe havens. This leads to a systematic deviation 
from the Uncovered Interest Parity (UIP) whereby low-interest rate currencies systematically 
under-perform except in exceptional circumstances, in particular when global exchange rate 
volatility is high. However, this empirical regularity is not necessarily the same as safe haven 
status; the two concepts overlap only insofar as, and to the extent which, traders pursue carry 
trade strategies. In this paper, we want to go beyond this literature and try to establish what 
the "fundamentals" of safe haven currencies are. In short, what makes a safe haven currency? 
  
The main objective of this paper is to find out the fundamentals of safe haven currencies, 
analysing a large panel of 52 currencies (51 bilateral exchange rates) in advanced and 
emerging countries between over the past 25 years. In particular, we put forward three 
possible sets of explanations of a safe haven status. First, a currency may be a safe haven if 
the country issuing it is itself safe and low-risk. That may be appreciated by nervous investors 
in times of high risk aversion. Second, we surmise that size and liquidity of a country's 
financial market may support a safe haven status, an argument that has been called for during 
the latest financial crisis. When global risk aversion is high, market liquidity may dry up and 
most liquid markets may get an additional bonus. Third, we test whether financial openness 
and more generally financial globalisation is a determinant of a safe haven status. An ideal 
safe haven should be a place that is insulated from the global storm when the storm strikes; a 
difficult feat in times of financial globalisation. An essential element of our analysis is to 
appraise whether and which of these possible determinants is a stable and robust predictor of 
safe haven behaviour. 
 
The main contribution of the paper to the existing literature is to study thoroughly the 
relationship between currency movements and global risk aversion expanding (i) the sample 
of currencies, including up to 52 developed (23) and emerging (29) economies, (ii) the time 
period going as far as back 1986 and including the latest crisis and (iii) the set of potentially 
relevant explanatory and control variables, including policy, economic, financial and 
institutional factors. We also conduct an extensive analysis of stability and robustness, in 
particular in order to test whether, as commonly argued, the global credit crisis of 2007-09 
has indeed different characteristics, in terms of safe haven currencies, compared with 
previous high global volatility episodes. 
 
Our results show that are only very few variables entering consistently and robustly as 
determinants of safe haven status.  Of course, this result is certainly not unexpected given the 
large literature on the exchange rate disconnect. Nonetheless, we do find a number of 
variables to be statistically significant and reasonably robust, more so for advanced countries 
and much less so for emerging countries.  
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First of all, focussing on carry trade, we do find that the interest rate spread is consistently 
associated with a safe haven status in advanced countries, but not in emerging countries, 
probably reflecting the low liquidity and high transaction costs that are typically associated to 
currencies of emerging economies. This confirms the notion that the interest rate differential 
is not a fundamental driver of safe haven status, and it depends on carry trade strategies being 
pursued.

After controlling for carry trade, in the whole sample and for emerging markets, we find that 
the net foreign asset position, an indicator of external vulnerability, and to a lesser extent the 
absolute size of the stock market, an indicator of market size and financial development, are 
robustly associated to a safe haven status. For advanced countries, in addition to the net 
financial asset position, the public debt to GDP ratio and some measures of financial 
development and the liquidity of the foreign exchange market (measured by the bid-ask 
spread) are associated to safe haven behaviour. Nonetheless, even the variables that are 
statistically significant tend to have a rather small quantitative impact on exchange rate 
behaviour. It is therefore very difficult to explain the safe haven status, and this should lead to 
some caution against over-interpreting exchange rate behaviour during financial stress. 

Overall, our findings put the spotlight on the fact that it is not the interest rate spread, as 
emphasised in the carry trade literature, the most consistent and robust predictor of safe haven 
status, but the net foreign asset position, which is an indicator of country risk and external 
vulnerability. The role of the interest rate spread stems mainly, in the literature and in reality, 
from the fact that traders tend to follow carry trade strategies, targeting not all currencies and 
not always the same currencies. 
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1 Introduction

The global �nancial crisis of 2007�09 has renewed the public attention on safe haven
currencies. As widely noted by observers, one paradoxical aspect of this crisis was
the appreciation of the dollar as a safe haven currency exactly at the time in which
the US was exporting a once-in-a-generation �nancial crisis to the rest of the world.
A relatively well-established literature has emphasised that returns on low-interest

rate currencies tend to be negatively correlated with global risk aversion, while high-
yield currencies often crash exactly when global risk aversion is high (Brunnermeier
et al. 2008). This leads to a systematic deviation from the Uncovered Interest Parity
(UIP) whereby low-interest rate currencies systematically under-perform except in
exceptional circumstances, in particular when global exchange rate volatility is high
(Menkho¤ et al. 2009). However, this empirical regularity is not necessarily the same
as safe haven status; the two concepts overlap only insofar as, and to the extent
which, traders pursue carry trade strategies. In this paper, we want to go beyond
this literature and try to establish what the "fundamentals" of safe haven currencies
are. In short, what makes a safe haven currency?
In particular, we put forward three possible sets of explanations of a safe haven

status. First, a currency may be a safe haven if the country issuing it is itself safe
and low-risk. That may be appreciated by nervous investors in times of high risk
aversion. Second, we surmise that size and liquidity of a country�s �nancial market
may support a safe haven status, an argument that has been called for during the
latest �nancial crisis. When global risk aversion is high, market liquidity may dry
up and most liquid markets may get an additional bonus. Third, we test whether
�nancial openness and more generally �nancial globalisation is a determinant of a
safe haven status.
Thus, the purpose of this paper is to answer the fundamental question of what

makes a safe-haven currency. We investigate the behaviour of a large sample of 52
currencies (51 bilateral exchange rates against the US dollar) between 1986 and 2009,
focusing in particular on the relationship between currency returns, economic and
�nancial fundamentals and global volatility and risk aversion. An essential element
of our analysis is to appraise whether and which of these possible determinants is a
stable and robust predictor of safe haven behaviour.
Our study is related to two strands of literature. First, there is a fast-growing body

of literature on the relationship between the pro�tability of carry-trade strategies and
global risk-aversion (Brunnemeier et al. 2008, Lustig et al. 2008 and Menkho¤ et al.
2009) as well as the relevance of �fundamentals� in devising carry-trade strategies
(Jorda and Taylor, 2009 and Nozaki, 2010). Of particular interest for our paper
is Menkho¤ et al. (2009) who �nd that returns from carry trade strategies can be
well explained by a single factor, namely global exchange rate volatility.1 Higher yield
currencies perform well when volatility is moderate or low, but can lead to potentially

1See also Christiansen et al. (2010).



8
ECB
Working Paper Series No 1288
January 2011



9
ECB

Working Paper Series No 1288
January 2011

spread is consistently associated with a safe haven status in advanced countries, but
not in emerging countries. This con�rms the notion that the interest rate di¤eren-
tial is not a fundamental driver of safe haven status, and it depends on carry trade
strategies being pursued (which they are not for all currencies). For advanced coun-
tries, the public debt to GDP ratio, the Net Financial Asset (NFA) position, some
measures of �nancial development and the liquidity of the foreign exchange market
(measured by the bid-ask spread) are associated to safe haven behaviour, while only
the NFA position and (to a lesser extent) the size of the stock market are found to
matter consistently for emerging countries. Nonetheless, even the variables that are
statistically signi�cant tend to have a rather small quantitative impact on exchange
rate behaviour. It is therefore very di¢ cult to explain the safe haven status, and this
should lead to some caution against over-interpreting exchange rate behaviour during
�nancial stress.
The structure of the paper is as follows. In the next section we introduce the

dataset. We present the empirical model is Section 3. Section 4 presents the results
of the baseline model. Section 5 reports the results of an extended model, including a
set of potentially relevant economic, �nancial and institutional variables, and further
robustness checks. Section 5 concludes.

2 Data

A large dataset of currencies, �nancial, economic and institutional variables has been
created to study the behaviour of exchange rates during period of low and high global
�nancial volatility. The dataset includes 51 monthly (period average) bilateral ex-
change rates against the US dollar from January 1986 until December 2009, which
have been obtained from the IMF International Financial Statistics. Table 1 reports
the list of countries used in the paper, sub-divided into advanced and emerging coun-
tries (respectively 23 and 29 of them); note that no observations are included for
euro area countries since they join the euro area, which �while unavoidable in the
context of our analysis - makes our panel strongly unbalanced. On the other hand,
we introduce the euro as a new currency from 1999 onwards.

[Table 1 here]

The VIX index of the Chicago Board Options Exchange (CBOE) measuring the
implied volatility of S&P 500 index options is our baseline measure of global risk
aversion, as has become rather common in the literature. Indeed, previous papers
have found that the VIX is highly correlated to many manifestations of risk and risk
aversion (Collin-Dufresne et al. 2001). However, we also use di¤erent measures of
global risk aversion in order to test the robustness of our results. First, we use the

of the near-random walk behaviour of the exchange rate with fundamentals in a rational expectations
present-value model.
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[Table 4 here]

3 Empirical model

As noted, the main purpose of the paper is to study the relationship of currency
returns with global risk aversion, which is proxied, in the baseline speci�cation, by
the VIX index. The general expression for our empirical model is

�eit = �vt + �xitvt + 
xit + �i + ��ei;t�1 + "t (2)

where �eit is the bilateral monthly log-change in the value of the US dollar in terms
of domestic currency i, with an increase therefore indicating an appreciation of the
US dollar or, vice versa, a depreciation of the domestic currency, v is the �news�
element in the chosen indicator of global risk aversion, which is exogenous to the
model, x is a vector with domestic variables that may a¤ect the elasticity of returns
to changes in risk aversion (most of them actually timed t� 1 to avoid simultaneity
problems) and " is a disturbance term. The main parameters of interest in our paper
are contained in �, as we want to analyse the determinants of currency returns�
reaction to changes in global risk aversion. Suppose, for example, that we want to
test whether currencies with high nominal short term interest rates, Rit, depreciate
in times of high risk aversion. If the interaction term, Ritvt, is signi�cant, then we
can conclude that the level of the nominal short term interest rate in�uences the
behaviour of exchange rates in relation to shifts in global risk aversion. Moreover, we
consider both high frequency and low frequency, structural variables in the vector x.
Note also that, di¤erently from other papers based on case studies of crises, such as
Fratzscher (2009), our analysis uses the full sample information to identify the impact
of greater volatility and rising risk aversion on exchange rates. Finally, note that the
v measure has been standardised (to zero mean and unit standard deviation) in order
to facilitate the interpretation of the estimated coe¢ cients, which may be thought of
as marginal e¤ects.
One potential concern that may arise in the estimation of equation (2) is reverse

causality. For this reason, we generally include variables dated t� 1, with the excep-
tion of the change in the foreign exchange reserves and of the change in the short-term
interest rate, which are dated t due to their di¤erent role in the equation. For all
variables that have been obtained from interpolation from annual data (say, public
debt to GDP) we use the t�12 lag, in order to rule out the risk of reverse causality if
data from the same year are used. Also note that the date t variables are included as
controls and we make no statement about the causal interpretation of the estimated
coe¢ cient, for which an instrumental variable estimation would be needed.5

5We carried out some estimations using instrumental variables (GMM) - not reported for brevity -
and these led to similar results as the pooled OLS, but with somewhat less precision in the estimates.
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a combination of exchange rate appreciation and low interest rate at times of height-
ened global risk aversion. In other words, the level of the nominal interest rate might
be a summary indicator of a number of unobservable country characteristics, which
we want to tease out explicitly in this paper.
Once we obtain a parsimonious speci�cation of the baseline model in (4), we use

this to test the statistical signi�cance of the other groups of control variables (grad-
ually expanding the xit vector), taken one at the time. In each step, the new group
of control variables is �rst included in the baseline model �each variable separately
and then jointly, whenever they are signi�cant individually - without variables from
other groups. In the following step, the model is extended with a new group of vari-
ables, �rst included one by one and then jointly, including variables of other groups
that are statistically signi�cant in the previous stage. Once we have a �nal model
possibly including a small set of variables from all groups, we tinker with the model
by analysing its robustness to di¤erent samples as well as possible non-linear versions
of the model.
The models in equations (2)-(4) are estimated, throughout the paper, by OLS

panel �xed e¤ects. The choice of �xed e¤ects is a natural one in a country panel
where it may be di¢ cult to assume that the individual constant terms are randomly
distributed. The Hausman test, indeed, con�rms that random-e¤ects estimates may
be biased and that �xed-e¤ects should be preferred. The time dimension of our panel
is very large, up to 288 monthly observations in the best case, and would therefore
be able to deal with the potential bias induced by panel estimations in a dynamic
setting, which is of the order 1=T (see Nickell 1981).

4 Baseline results

The �rst step of our empirical investigation is to specify a parsimonious baseline model
of the exchange rate which takes into account the impact of speculative activity during
periods of high volatility �the reversal of carry trade strategies �and potential policy
measures by countries which peg or fear of �oating vis-à-vis the US dollar. Table
5 shows the estimation of this baseline model allowing for a di¤erent impact across
advanced or emerging economies (columns 3 and 4) and studying how the relationship
could have changed in the latest crisis, from August 2007 onwards (column 5 versus 6),
or after the introduction of the euro since 1999 (column 7 versus 8). It is important to
consider all these possible variants in order to have an appreciation of the robustness
of the main results, which is a main objective of this paper.
The autocorrelation coe¢ cient of the exchange rate is positive and signi�cant,

but this is mainly a mechanic consequence of taking monthly average data. The
model generally explains up to about 20 percent of the overall variability and of
the variability within each individual country. The explanatory power of the model
variability across countries is usually larger, but the between variability contributes
only marginally to the overall variability of the panel which is instead dominated by
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of advanced economies are not systematically a¤ected. We therefore conclude that,
contrary to the common belief, which has been strengthened by recent events, the
US dollar is not always a safe haven currency.

[Table 5 here]

5 Identifying the fundamental features of safe haven
currencies

After having speci�ed a parsimonious model of currency returns and global risk aver-
sion, we are now in the position to test the statistical signi�cance of a large set of
economic, �nancial and institutional variables potentially a¤ecting currency returns,
in particular when global �nancial volatility changes.

5.1 Controlling for country risk and vulnerability

As mentioned in the Introduction, one key ingredient of a safe haven currency may be
that the country issuing the currency and therefore the bulk of the �nancial instru-
ments denominated in that currency is seen as "low risk" by nervous investors. Hence,
Table 6 presents the baseline model extended with a number of variables measuring
country risk and vulnerability. These control variables are �rst entered separately
in the regression. In the last columns of the table, we present one or more possible
speci�cations including jointly the variables that proved to be statistically signi�cant
when entered individually. The results show that indicators of external sustainability
such as the net foreign asset position or the current account are statistically signi�cant
when interacted with the VIX. As expected, the sign is negative for both variables,
indicating that countries with better external positions - irrespective of whether one
takes a �ow or stock perspective of external sustainability - tend to have curren-
cies that appreciated with rising global risk aversion (safe havens). Surprisingly, we
�nd that the public debt to GDP ratio has a negative sign, implying that currencies
of countries with higher public debt appreciate during �nancial crises. This result
holds in the whole sample and among advanced economies, but not among emerging
economies where the coe¢ cient is statistically insigni�cant. Overall, this result may
be interpreted as spurious and, indeed, it is not robust.8 The in�ation rate, the ratio
of foreign exchange reserves to imports, the ICRG Country Risk rating, the Rule of
Law indicator and the dummy variable capturing whether a country is experiencing
a banking crisis are not signi�cant. When put jointly, only the NFA position remains

8In addition, the debt to GDP ratio might also be considered as an indicator of the liquidity and
size of a country�s �nancial market, which might contribute positively to a safe haven status. Since
the coe¢ cient is anyway not statistically signi�cant in a robust way, we do not investigate this issue
further. This result is also very sensitive to the exclusion of an outlier, Japan.
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statistically signi�cant, with the expected sign; the current account and public debt
are insigni�cant.

[Table 6 here]

It is important to test for advanced and emerging countries separately as the de-
terminants of safe haven (or un-safe haven) status may be di¤erent between them.
Tables 6a-6b report results for advanced and emerging countries respectively. The
main di¤erences between advanced and emerging countries are three. First, as noted
the public debt to GDP ratio is only signi�cant in the former group of countries;
second, the interest rate spread is always signi�cant in advanced countries and in-
signi�cant for emerging countries. Finally, the ratio of foreign exchange reserves
to imports is signi�cant for advanced countries with the expected sign, but (quite
surprisingly) not in emerging countries.

[Tables 6a-6b here]

5.2 Controlling for the size of the economy and the size and
liquidity of �nancial and foreign exchange markets

In the next step, we further extend the baseline model with an additional set of
variables controlling for the size of the economy and the size of liquidity of �nancial
and foreign exchange markets - stock market capitalisation, private sector credit,
both as a share of domestic and world GDP, and the bid-ask spread in the foreign
exchange market. Which of these elements contributes to the making of a safe haven
currency? Table 7 presents the results of these additional regressions. It is rather
evident that size and liquidity of �nancial markets do not provide a lot of additional
explanatory power to our regressions, at least in the full sample. One variable that
is marginally signi�cant, with the expected sign, is the country�s weight in world
GDP. In other words, currencies of bigger countries tend to appreciate, in relative
terms, in times of high global risk aversion. The stock market capitalisation to the
country�s GDP has a negative sign when interacted with the VIX, while the opposite
holds true for the stock market capitalisation to world GDP. In other words, having
a large stock market in relative terms doesn�t lead to safe haven status, but having a
large stock market in absolute terms does. When put together, only the stock market
capitalisation to world�s GDP remains signi�cant.

[Table 7 here]

Tables 7a-7b report the same analysis for advanced and emerging countries respec-
tively. For advanced countries, the bid-ask spread is signi�cant, but the coe¢ cient is
the opposite of what could be expected since it indicates a negative e¤ect of liquidity
(currencies with lower bid-ask spreads tend to depreciate when global volatility is
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high). For emerging countries, the measure of economic size (weight of world GDP)
is signi�cant when interacted with the VIX and considered jointly with the other
variables that are signi�cant in the regression for all countries.

[Tables 7a-7b here]

5.3 Controlling for �nancial openness

Finally, the last group of variables to be added to the baseline model consists of
measures of �nancial openness such the sum of external assets and liabilities as a
share of GDP, the foreign loans and international debt to GDP ratios from the World
Bank database of Financial Development and Structure and a measure of de jure
restrictions on cross-border �nancial transactions from Schindler (2009).

[Table 8 here]

Table 8 shows that practically none of the considered variables is signi�cant when
interacted with the VIX, with the exception of the variable measuring in�ow capital
restrictions as estimated by Schindler (2009). This index is constructed in such a
way that a higher score indicates a more restricted capital account. Therefore, the
coe¢ cient indicates that capital restrictions result, ceteris paribus, in a depreciation
vs. the US dollar in the wake of higher global risk aversion. However, we emphasise
that this indicator is available for a more limited sample period and hence that this
result should be interpreted with caution.
Tables 8a-8b report results for advanced and emerging countries separately. Again,

in advanced countries, the interest rate spread again remains strongly signi�cant and
with the expected sign, whereas it is not in emerging countries. The results for other
variables are similar to those for the whole country group.

[Tables 8a-8b here]

Overall, it seems that the �best�model in order to explain the determinants of safe
haven status includes (i) whether countries are pegged to an international currency
(the US dollar or the euro/DM), (ii) most notably, the the NFA position, an indicator
of countries�external vulnerability: countries with more net external debt depreciate
in times of high global volatility; (iii) the absolute size of the stock market, which
probably captures the size of the �nancial market more generally, though with a lower
degree of signi�cance compared with the NFA position; (iv) the public debt to GDP
ratio, only for advanced countries, a result that however could be spurious and is
certainly di¢ cult to interpret; (v) the short term interest rate spread vs. the US,
again only for advanced countries re�ecting the prevalence of carry trade strategies
for currencies of (some of) these countries.
It is also useful to try and quantify the e¤ect of these variables on exchange rates

in order to understand the economic, rather than statistical signi�cance of our results.
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One way to appreciate the economic signi�cance of the proposed �fundamental�deter-
minants of safe haven status is to compare the R squared of the baseline estimation in
Table 5 (�rst column to the left) with that of the �nal model which is reported in the
�rst column of Table 9. It can be seen that the R squared are of similar size, which
indicates that the fundamental values explain relatively little of the overall variability
of exchange rates. This is of course hardly surprising given previous results in the
exchange rates literature.9

5.4 Robustness

In this section we test the robustness of our "�nal" speci�cation by �rst varying
the sample period and analysing the equation for advanced and emerging countries
separately, and then we consider some non-linear transformations of the VIX as well
as alternative measures of global risk aversion, using the measures reported in Table
2.

5.4.1 Country group and sample periods

Table 9 reports on the speci�cation including (i) the NFA position and (ii) stock mar-
ket capitalisation to world GDP. We �rst present the estimates for the full sample,
and then move to split the country group into advanced and emerging, and then the
sample before and after the August 2007 crisis and the introduction of the euro in
1999. Several interesting results emerge. First, we �nd again that the interest rate
spread only matters for advanced countries. Second, the coe¢ cient on the standard-
ised value of the VIX - which, as previously noted, identi�es the behaviour of the
US dollar speci�cally - shows again some instability over time. In particular, it is
negative and signi�cant before 1999 and insigni�cant before the crisis (no safe haven
status for the dollar as such), but it is positive and signi�cant during the latest crisis
(US dollar is a safe haven). The result on the safe haven status of the US dollar is
therefore not robust. Finally, we �nd that the NFA position is the most consistent
fundamental determinant of the safe haven status, clearly outperforming the interest
rate spread in terms of robustness.

[Table 9 here]

5.4.2 Extreme values and alternative measures of global risk aversion

So far, we have estimated a linear model in which the variables of interest have
been interacted with the VIX. In this sub-section, we investigate the possible role of
extreme values of the VIX. Table 10 presents estimates, again of the �best�equation,

9Strictly speaking, the comparison between the �t of the equations in Table 5 and 9 is incorrect
since the equation in Table 9 refers to a signi�cantly smaller sample. Nonetheless, the similarity of
the R squared also holds when estimating the two equations on exactly the same data.
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when taking (i) the VIX only when it is in its highest decile (in practice, a proxy
for acute global �nancial distress) and (ii) the VIX when above or below its average,
to cater for possible asymmetry and threshold e¤ects. The estimates are generally
robust to these changes and lead to the same qualitative results. There is, overall,
not much evidence to suggest strong non-linearities in the data.
In the same table, we also replace the VIX, as a measure of global risk aversion,

with the alternatives presented in Table 2 (columns (5) to (9)). Again, the results are
qualitatively similar, even though the statistical signi�cance changes here and there;
and again, most robust result is the one for the NFA position.

[Table 10 here]

6 Conclusions

In this paper we have tackled the question of what the fundamentals of safe haven
currencies are. Previous literature has uncovered the fact that systematic deviations
from the Uncovered Interest Parity (UIP) may be attributed to a "crash risk" whereby
some high-interest currencies depreciate sharply in times of �nancial stress, while low-
interest currencies typically appreciate (safe haven currencies). The �rst objective of
this paper is to document this stylised fact on a large sample of 52 currencies (51
bilateral exchange rates), on a sample period spanning almost 25 years. Our main
�nding here is that there is evidence of systematic deviations from the UIP which
can be associated to carry trading for advanced countries only, while for emerging
countries we �nd no such evidence, probably re�ecting the low liquidity and high
transaction costs that are typically associated to currencies of emerging economies.
As the next and more innovative step in our analysis, we look at the fundamental

determinants of the individual currencies�loadings on the "crash risk" factor. What
makes a currency a safe haven, hence with a lower return in good times and a higher
return in periods of �nancial stress? We put forward three possible explanations.
First, the loading may be related to the intrinsic risk pro�le of the country issuing
the currency. A country that is intrinsically less risky may be preferred in times of
higher global risk aversion. Second, it could be that currencies are safe havens if they
are supported by a large country and by large, well developed and liquid �nancial
(including foreign exchange) markets. Again, these characteristics may be desirable
to investors in times of high risk aversion and low liquidity, while they may be not in
more normal times. Finally, countries that are more open to the rest of the world, in
particular in the �nancial market, may be di¤erently a¤ected by global turbulence.
In particular, we surmise that more �nancially open countries may be more exposed
to �nancial turbulence originating at a global level, and therefore be less likely to be
safe havens. An ideal safe haven should be a place that is insulated from the global
storm when the storm strikes; a di¢ cult feat in times of �nancial globalisation.



22
ECB
Working Paper Series No 1288
January 2011



23
ECB

Working Paper Series No 1288
January 2011

References

[1] Bekaert, G., Hoerova, M. and M. Lo Duca (2010), "Risk, Uncertainty and Mon-
etary Policy", available at SSRN: http://ssrn.com/abstract=1561171.

[2] Bansal, R. and M. Dahlquist (2000), "The forward premium puzzle: di¤erent
tales from developed and emerging economies", Journal of International Eco-
nomics, 51, 1, pp 115-144

[3] Brunnermeier, M. K., S. Nagel and L.H. Pedersen (2008), "Carry Trade and
Currency Crashes", NBER Working Paper No. 14473, November.

[4] Carr, P. and L. Wu (2009), "Variance Risk Premiums", The Review of Financial
Studies, 22, 3, pp. 1311-1341.

[5] Cheung Y-W., M.D. Chinn and A.G. Pascual (2005), "Empirical Exchange Rate
Models of the Nineties: Are Any Fit to Survive?", Journal of International Money
and Finance 24, pp. 1150-1175.

[6] Chinn, M.D. (2006), "The (Partial) Rehabilitation of Interest Parity in the Float-
ing Era: Longer Horizons, Alternative Expectations, and Emerging Markets",
Journal of International Money and Finance 25, pp. 7-21.

[7] Christiansen, C., Ranaldo, A. and P. Soderlind (2010): "The time-varying risk
of carry trade strategies", Journal of Financial and Quantitative Analysis, forth-
coming.

[8] Collin-Dufresne, P., Goldstein, R.s: and J. S. Martin (2001), "The determinants
of credit spread changes", Journal of Finance, 56, 6, pp. 2177-2207.

[9] Diekmann, B. and M. Meurers (2007), "The US Dollar: Safe Haven. Despite
Rising US Current Account De�cit", Working Paper Series - Deutsche Bank
Research Notes 25, August.

[10] Engel, C. and K.D. West (2005), "Exchange Rates and Fundamentals", Journal
of Political Economy 113, 3, pp. 485-517.

[11] Fidora, M. and M. Lo Duca (2010), "A Global Index of Financial Turbulence",
mimeo.

[12] Fratzscher, M. (2009), "What Explains Global Exchange Rate Movements during
the Financial Crisis?", ECB Working Paper No. 1060, June.

[13] Hui, C., H. Genberg and T. Chung (2010), "Funding liquidity risk and deviations
from interest-rate parity during the �nancial crisis of 2007�2009", International
Journal of Finance & Economics, n/a. doi: 10.1002/ijfe.427.



24
ECB
Working Paper Series No 1288
January 2011



25
ECB

Working Paper Series No 1288
January 2011

  
 
 

Appendix – Tables 
 
 
 
 
 
 
 
 
 
 
Table 1. List of economies 

Advanced (23) Emerging (29)

United States; United Kingdom; Austria; 
Belgium; Denmark; France; Germany; Italy; 
Netherlands; Norway; Sweden; Switzerland; 
Canada; Japan; Finland; Greece; Iceland; 
Ireland; Portugal; Spain; Australia; New 
Zealand; Euro area

Turkey; South Africa; Argentina; Brazil; Mexico; 
Venezuela; Israel; Hong Kong; India; Indonesia; 
Korea; Malaysia; Philippines; Singapore; Thailand; 
Bulgaria; Russia; China; Czech Republic; Slovak 
Republic; Hungary; Croatia; Slovenia; Poland; 
Romania; Taiwan; Estonia; Latvia; Lithuania

 
 
 
 
 
 
 
Table 2. Correlation matrix of measures of global risk aversion and VIX 

(1) (2) (3) (4) (5) (6)

(1) VIX 1.00

(2) Merril Lynch Risk Aversion Index 0.63 1.00

(3) VIX˙RA (price of risk from VIX) 0.68 0.49 1.00

(4) VIX˙UC (quantity of risk from VIX) 0.79 0.40 0.49 1.00

(5) GIFT 0.73 0.71 0.59 0.51 1.00

(6) Realised volatility of world stock mkt. 0.84 0.61 0.44 0.64 0.66 1.00

See Table 3 for definitions and sources 
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Table 3. Description of variables and sources 

Variable Description Source Frequency

Exchange rate Bilateral nominal rate vs. USD. National currency per USD IMF International 
Financial Statistics (IFS)

M

Risk aversion measures

VIX Implied volatility of S&P 500 index options (extend with VXO before 1990) Haver/Chicago Board 
Options Exchange 

M

GIFT Generalised Index of Financial Turbulence (see text for further explanation) ECB M

Merril Lynch Global Risk Aversion 
indicator

Composite index of global risk aversion Merril Lynch M

VIX˙RA Price of risk derived from the VIX Bekaert et al. (2009) M

VIX˙UC Quantity of risk derived from the VIX Bekaert et al. (2009) M

Realised stock volatility Based on the monthly standard deviation of daily returns on Datastream World 
Stock Market Index (covering up to 40 countries, including emerging economies)

Own calculations M

Group 1: Speculative activity, exchange rate flexibility and policy measures

Interest rate spread vs. USD Spread between 1-month interbank rate (or closer substitute) and US 1-month 
interbank rate. Series extended using forward premium (see below)

Datastream M

Forward premium Difference between 1-month forward exchange rate and spot rate divided by spot 
rate, annualised

Datastream: Thomson 
Reuters and Barclays 
BBI

M

Growth of international reserves Foreign exchange reserves. Log difference between time t and t -1 IMF IFS M

Exchange rate flexibility vs. the USD Computed as the average absolute depreciation or appreciation of a given 
currency vs. the USD in the preceding 12 months

Own calculations M

Group 2: Country risk variables

Inflation Annual change in the consumer price index IMF World Economic 
Outlook (WEO)

A

Public debt to GDP Ratio of public debt to GDP IMF WEO A

Net foreign assets to GDP Ratio of net foreign assets to GDP IMF IFS and WEO A

Current account to GDP Ratio of current account to GDP IMF WEO A

FX Reserves to import Ratio of foreign exchange reserves (M) to imports of goods and services (A) IMF IFS and WEO M/A

Country risk rating Composite political (50%), economic (25%) and financial (25%) risk rating 
ranging between 0 (highest risk) and 100 (lowest risk) 

International Country 
Risk Guide

A

Banking crisis Dummy variable (1=crisis, 0=no crisis) Laeven and Valencia 
(2008)

A

Rule of law Includes several indicators which measure the extent to which agents have 
confidence in and abide by the rules of society

World Bank A

Group 3: Size of the economy and size and liquidity of financial markets

GDP Weight PPP weight of world GDP IMF WEO A

Stock market capitalisation From the World Bank database of Financial Development and Structure World Bank A

Private credit to GDP From the World Bank database of Financial Development and Structure World Bank A

Stock market capital. to world GDP From the World Bank database of Financial Development and Structure World Bank A

Private credit to world GDP From the World Bank database of Financial Development and Structure World Bank A

Bid-ask spread Spot exchange rate: ask-price minus bid-price divided by mid-price Datastream: Thomson 
Reuters and Barclays 

M

Group 4: Financial openness

Financial openness Ratio between the sum of external financial assets and liabilities and nominal 
GDP in USD

IMF IFS and WEO A

International debt to GDP From the World Bank database of Financial Development and Structure World Bank A

Foreign loans to GDP From the World Bank database of Financial Development and Structure World Bank A

Capital account restrictions See Schindler (2009) IMF A
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Table 5. Baseline estimation 

(1) (2) (3) (4) (5) (6) (7) (8)

Baseline Baseline1 Advanced Emerging
Until     

Aug-2007
From   Aug-

2007
Before euro After euro

Lagged dependent variable 0.331*** 0.331*** 0.339*** 0.320*** 0.324*** 0.236*** 0.322*** 0.313***

(0.021) (0.021) (0.011) (0.032) (0.024) (0.021) (0.024) (0.026)

Int. rate spread vs. US (lag)*VIX 0.001 0.001 0.054*** -0.005 0.001 0.097*** 0.003 0.019

(0.006) (0.006) (0.016) (0.006) (0.005) (0.026) (0.005) (0.027)

Int. rate spread vs. US (lag) 0.038*** 0.038*** -0.000 0.042*** 0.040*** 0.087** 0.016 0.051**

(0.009) (0.009) (0.012) (0.010) (0.009) (0.036) (0.016) (0.020)

Growth of FX reserves*VIX -0.001 -0.004 0.001 0.011*** -0.008 0.010** -0.016**

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

Growth of FX reserves -0.018*** -0.014** -0.020*** -0.017*** -0.021*** -0.017*** -0.021***

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

Growth of FX reserves*Peg to the USD*VIX 0.004

(0.004)

Growth of FX reserves*Peg to the USD -0.014**

(0.005)

(Int. rate spread vs. USD)t*VIX -0.037 -0.037 -0.123 -0.038 -0.029 -0.067 -0.049*** 0.039

(0.024) (0.023) (0.099) (0.025) (0.021) (0.081) (0.014) (0.049)

(Int. rate spread vs. USD)t 0.047 0.048 -0.147** 0.056 0.049 0.114 0.061 0.006

(0.038) (0.039) (0.070) (0.042) (0.040) (0.138) (0.042) (0.066)

Pegged to the USD*VIX -0.003** -0.003** -0.002* -0.004** 0.000 -0.007*** 0.003*** -0.006***

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

Pegged to the USD -0.000 0.000 0.001 -0.001 0.000 -0.005* -0.003 0.000

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

Pegged to the EUR*VIX -0.001 -0.001 0.000 -0.001 0.000 -0.002 0.000 -0.004***

(0.001) (0.001) (0.002) (0.001) (0.001) (0.001) (0.000) (0.001)

Pegged to the EUR -0.002* -0.002* -0.002 -0.002 -0.002* -0.002 0.000 -0.002

(0.001) (0.001) (0.002) (0.001) (0.001) (0.004) (0.000) (0.001)

Pegged to the DM*VIX -0.007*** -0.007*** -0.005*** -0.009*** -0.003*** -0.001

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

Pegged to the DM -0.001 -0.001 -0.001 0.001 -0.001 -0.000

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

Standardized values of VIX 0.005*** 0.005*** 0.002 0.006*** 0.001 0.007*** -0.002** 0.008***

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

Observations 9,710 9,710 4,451 5,259 8,604 1,106 4,556 5,154

Number of country 52 52 23 29 52 40 43 42

R2 Within 0.166 0.163 0.151 0.185 0.142 0.393 0.130 0.219

R2 Between 0.867 0.871 0.601 0.912 0.807 0.455 0.926 0.626

R2 Overall 0.179 0.176 0.152 0.200 0.157 0.391 0.155 0.225

The dependent variable is the monthly change in the bilateral exchange rate against the US dollar. The panel was 
estimated through OLS fixed-effects. Robust standard errors, allowing for clustering of residuals by country, are 
reported in parentheses. ***, **, * indicate statistical significance at the 1, 5, 10 percent level, respectively. The 
sample period is January 1986 to December 2009, unless otherwise stated and depending on data availability. 
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Table 6. Including measures of country risk and vulnerability 

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Lagged dependent variable 0.338*** 0.338*** 0.340*** 0.337*** 0.339*** 0.338*** 0.341*** 0.312*** 0.328***

(0.019) (0.015) (0.022) (0.020) (0.020) (0.022) (0.021) (0.023) (0.016)

Int. rate spread vs. US (lag)*VIX 0.019 0.022 0.020 0.005 0.008 0.003 0.008 0.015 0.004

(0.020) (0.021) (0.020) (0.010) (0.010) (0.011) (0.010) (0.024) (0.021)

Int. rate spread vs. US (lag) 0.043*** 0.043** 0.051** 0.040*** 0.040*** 0.043*** 0.040*** 0.050** 0.053**

(0.016) (0.018) (0.020) (0.013) (0.013) (0.013) (0.013) (0.020) (0.022)

Standardized values of VIX 0.005*** 0.006*** 0.005*** 0.005*** 0.005*** 0.011 0.004*** 0.007*** 0.007***

(0.001) (0.001) (0.001) (0.001) (0.001) (0.008) (0.001) (0.002) (0.001)

Pegged to the USD*VIX -0.003* -0.003** -0.002 -0.002 -0.003* -0.002 -0.002 -0.005** -0.003**

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

Pegged to the USD -0.000 0.000 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.000

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Pegged to the EUR*VIX -0.000 -0.001 -0.002 -0.002 -0.001 0.000 -0.000 -0.002* -0.003**

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Pegged to the EUR -0.002* -0.002 -0.002 -0.002 -0.002* -0.002** -0.002** -0.002 -0.001

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Pegged to the DM*VIX -0.007*** -0.007*** -0.006*** -0.007*** -0.007*** -0.006*** -0.007*** -0.016*** -0.007***

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

Pegged to the DM -0.000 -0.001 -0.000 -0.001 -0.001 -0.001 -0.001 0.002 -0.000

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

Growth of FX reserves*VIX -0.001 -0.003 -0.006 -0.003 -0.001 -0.001 0.000 -0.010 -0.006

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

Growth of FX reserves -0.019*** -0.019*** -0.018*** -0.019*** -0.019*** -0.019*** -0.020*** -0.023*** -0.018***

(0.004) (0.004) (0.004) (0.004) (0.004) (0.005) (0.005) (0.004) (0.004)

Inflation (lag12)* VIX -0.018

(0.020)

Inflation (lag12) -0.008

(0.010)

Public debt to GDP (lag12)*VIX -0.003* -0.004

(0.002) (0.002)

Public debt to GDP (lag12) -0.000 0.002

(0.001) (0.002)

Net foreign assets to GDP (lag12)*VIX -0.004*** -0.004**

(0.001) (0.002)

Net foreign assets to GDP (lag12) -0.002 -0.001

(0.001) (0.002)

Curr. account to GDP (lag12)*VIX -0.020*** 0.000

(0.007) (0.011)

Curr. account to GDP (lag12) -0.016** -0.008

(0.006) (0.013)

FX reserves to imports (lag)*VIX -0.000

(0.002)

FX reserves to imports (lag) -0.002

(0.002)

Country rating (lag12)*VIX -0.000

(0.000)

Country rating (lag12) 0.000***

(0.000)

Banking crisis (lag12)*VIX -0.005

(0.004)

Banking crisis (lag12) -0.001

(0.006)

Rule of law (lag12)*VIX -0.001

(0.001)

Rule of law (lag12) 0.009**

(0.004)

Observations 9,681 8,689 7,436 9,693 9,680 9,029 9,286 5,704 6,976

Number of country 52 51 50 52 52 50 52 52 49

R2 Within 0.164 0.180 0.192 0.165 0.162 0.157 0.159 0.176 0.199

R2 Between 0.835 0.750 0.619 0.748 0.829 0.676 0.843 0.0157 0.472

R2 Overall 0.176 0.185 0.200 0.175 0.174 0.167 0.173 0.141 0.200

See notes to Table 5 and Table 3 for a description of the variables and the estimation method. The sample period is 
January 1986 to December 2009, unless otherwise stated and depending on data availability. 
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Table 6a. Advanced economies. Including measures of country risk and vulnerability 

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Lagged dependent variable 0.333*** 0.330*** 0.338*** 0.337*** 0.337*** 0.335*** 0.337*** 0.298*** 0.328***

(0.010) (0.011) (0.012) (0.011) (0.012) (0.012) (0.011) (0.016) (0.011)

Int. rate spread vs. US (lag)*VIX 0.115*** 0.048*** 0.036** 0.041** 0.054*** 0.036** 0.062*** 0.099*** 0.034**

(0.024) (0.013) (0.015) (0.016) (0.014) (0.014) (0.017) (0.032) (0.014)

Int. rate spread vs. US (lag) 0.044** 0.001 0.002 -0.000 0.007 0.003 -0.000 -0.021** -0.011

(0.020) (0.013) (0.014) (0.012) (0.013) (0.014) (0.011) (0.010) (0.012)

Standardized values of VIX 0.004** 0.007*** 0.004** 0.003** 0.005*** 0.010 0.002 -0.000 0.007***

(0.002) (0.002) (0.002) (0.001) (0.002) (0.015) (0.001) (0.007) (0.002)

Pegged to the USD*VIX -0.002 -0.003** -0.005*** -0.004*** -0.005*** -0.002 -0.002 -0.004** -0.004***

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

Pegged to the USD 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.002 0.001

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

Pegged to the EUR*VIX -0.001 -0.002 -0.000 0.002 -0.001 0.001 0.000 -0.003 -0.002

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

Pegged to the EUR -0.003 -0.003 -0.002 -0.002 -0.002 -0.002 -0.003 -0.002 -0.002

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

Pegged to the DM*VIX -0.004*** -0.006*** -0.006*** -0.005*** -0.006*** -0.005*** -0.005*** -0.014*** -0.006***

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

Pegged to the DM -0.001 -0.002 -0.001 -0.002 -0.001 -0.001 -0.001 0.001 -0.002

(0.001) (0.001) (0.002) (0.001) (0.001) (0.001) (0.001) (0.004) (0.002)

Growth of FX reserves*VIX -0.004 -0.007 -0.007 -0.004 -0.006 -0.004 -0.005 -0.016*** -0.008

(0.005) (0.005) (0.006) (0.005) (0.005) (0.005) (0.005) (0.004) (0.005)

Growth of FX reserves -0.014* -0.013* -0.015* -0.014* -0.014* -0.013* -0.013* -0.004 -0.014*

(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.011) (0.007)

Inflation (lag12)* VIX -0.098***

(0.029)

Inflation (lag12) -0.066**

(0.025)

Public debt to GDP (lag12)*VIX -0.006*** -0.005***

(0.002) (0.001)

Public debt to GDP (lag12) 0.002 0.003

(0.002) (0.002)

Net foreign assets to GDP (lag12)*VIX -0.005** -0.005**

(0.002) (0.002)

Net foreign assets to GDP (lag12) -0.006*** -0.002

(0.001) (0.003)

Curr. account to GDP (lag12)*VIX -0.028 0.006

(0.020) (0.021)

Curr. account to GDP (lag12) -0.027*** -0.033***

(0.006) (0.009)

FX reserves to imports (lag)*VIX -0.008***

(0.003)

FX reserves to imports (lag) -0.001

(0.001)

Country rating (lag12)*VIX -0.000

(0.000)

Country rating (lag12) 0.000

(0.000)

Banking crisis (lag12)*VIX -0.002

(0.003)

Banking crisis (lag12) 0.012

(0.007)

Rule of law (lag12)*VIX 0.003

(0.003)

Rule of law (lag12) 0.014*

(0.008)

Observations 4,451 4,295 3,894 4,451 4,451 4,194 4,319 1,816 3,769

Number of country 23 23 22 23 23 22 23 23 22

R2 Within 0.155 0.155 0.166 0.152 0.152 0.135 0.150 0.223 0.171

R2 Between 0.333 0.401 0.456 0.421 0.496 0.166 0.512 0.0141 0.558

R2 Overall 0.155 0.156 0.161 0.151 0.153 0.134 0.151 0.174 0.166

See notes to Table 5 and Table 3 for a description of the variables and the estimation method. The sample period is 
January 1986 to December 2009, unless otherwise stated and depending on data availability. 
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Table 6b. Emerging economies. Including measures of country risk and vulnerability 

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Lagged dependent variable 0.334*** 0.335*** 0.336*** 0.333*** 0.335*** 0.334*** 0.335*** 0.311*** 0.313***

(0.030) (0.024) (0.043) (0.031) (0.031) (0.034) (0.034) (0.029) (0.029)

Int. rate spread vs. US (lag)*VIX 0.012 0.005 0.012 0.000 0.003 0.002 0.003 0.003 -0.022

(0.021) (0.024) (0.024) (0.010) (0.010) (0.012) (0.010) (0.027) (0.022)

Int. rate spread vs. US (lag) 0.046** 0.052** 0.057** 0.043*** 0.043*** 0.046*** 0.044*** 0.056** 0.068***

(0.018) (0.020) (0.025) (0.014) (0.015) (0.015) (0.015) (0.021) (0.024)

Standardized values of VIX 0.006*** 0.004*** 0.006*** 0.006*** 0.005*** 0.006 0.005*** 0.008*** 0.006***

(0.001) (0.002) (0.002) (0.001) (0.002) (0.009) (0.001) (0.002) (0.002)

Pegged to the USD*VIX -0.003 -0.003* -0.001 -0.002 -0.003 -0.002 -0.002 -0.004* -0.002

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

Pegged to the USD -0.001 -0.000 -0.001 -0.001 -0.001 -0.001 -0.002 -0.001 -0.001

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Pegged to the EUR*VIX -0.001 -0.001 -0.003* -0.003* -0.001 -0.001 -0.001 -0.002 -0.004**

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

Pegged to the EUR -0.002 -0.001 -0.001 -0.002 -0.002 -0.003* -0.003* -0.002 -0.000

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

Pegged to the DM*VIX -0.009*** -0.007** -0.008** -0.011*** -0.009*** -0.007** -0.009*** -0.014*** -0.009**

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.004)

Pegged to the DM 0.002 0.003 0.001 0.002 0.001 0.001 0.000 0.002 0.002

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

Growth of FX reserves*VIX 0.000 -0.003 -0.001 0.001 0.001 0.001 0.004 -0.005 -0.009

(0.007) (0.009) (0.011) (0.007) (0.006) (0.006) (0.006) (0.011) (0.012)

Growth of FX reserves -0.021*** -0.021*** -0.020*** -0.021*** -0.021*** -0.023*** -0.025*** -0.025*** -0.020***

(0.005) (0.005) (0.005) (0.005) (0.005) (0.007) (0.007) (0.006) (0.005)

Inflation (lag12)* VIX -0.015

(0.021)

Inflation (lag12) -0.005

(0.011)

Public debt to GDP (lag12)*VIX 0.004 0.005

(0.003) (0.003)

Public debt to GDP (lag12) -0.003 0.000

(0.003) (0.002)

Net foreign assets to GDP (lag12)*VIX -0.003*** -0.002

(0.001) (0.002)

Net foreign assets to GDP (lag12) 0.000 -0.001

(0.002) (0.003)

Curr. account to GDP (lag12)*VIX -0.020*** -0.021*

(0.006) (0.011)

Curr. account to GDP (lag12) -0.017* 0.011

(0.009) (0.019)

FX reserves to imports (lag)*VIX 0.000

(0.002)

FX reserves to imports (lag) -0.002

(0.002)

Country rating (lag12)*VIX -0.000

(0.000)

Country rating (lag12) 0.000***

(0.000)

Banking crisis (lag12)*VIX -0.011

(0.010)

Banking crisis (lag12) -0.010

(0.008)

Rule of law (lag12)*VIX -0.002

(0.002)

Rule of law (lag12) 0.007

(0.005)

Observations 5,230 4,394 3,542 5,242 5,229 4,835 4,967 3,888 3,207

Number of country 29 28 28 29 29 28 29 29 27

R2 Within 0.177 0.214 0.219 0.178 0.175 0.173 0.173 0.173 0.251

R2 Between 0.881 0.776 0.736 0.771 0.883 0.767 0.898 0.0990 0.527

R2 Overall 0.191 0.220 0.234 0.189 0.190 0.185 0.188 0.165 0.255

See notes to Table 5 and Table 3 for a description of the variables and the estimation method. The sample period is 
January 1986 to December 2009, unless otherwise stated and depending on data availability. 
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Table 7. Including measures of size and liquidity of financial and foreign exchange markets 

(1) (2) (3) (4) (5) (6) (7)

Lagged dependent variable 0.325*** 0.340*** 0.338*** 0.329*** 0.337*** 0.320*** 0.337***

(0.016) (0.022) (0.027) (0.020) (0.032) (0.023) (0.032)

Int. rate spread vs. US (lag)*VIX 0.004 0.018 0.027 0.021 0.019 0.015 0.021

(0.016) (0.020) (0.021) (0.024) (0.022) (0.025) (0.022)

Int. rate spread vs. US (lag) 0.046*** 0.051** 0.051** 0.065*** 0.054** 0.070*** 0.053**

(0.017) (0.020) (0.021) (0.018) (0.023) (0.018) (0.023)

Standardized values of VIX 0.003 0.005*** 0.000 0.003 0.001 0.000 -0.001

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

Pegged to the USD*VIX -0.002 -0.002 -0.001 -0.001 0.002 0.002 0.002

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

Pegged to the USD -0.000 -0.001 -0.001 -0.001 0.000 0.000 0.000

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

Pegged to the EUR*VIX -0.001 -0.002 -0.002 -0.001 -0.000 0.000 -0.000

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

Pegged to the EUR -0.001 -0.002 -0.002* -0.002 -0.002 -0.001 -0.002

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Pegged to the DM*VIX -0.006*** -0.007*** -0.006*** -0.006*** -0.005*** -0.002 -0.004**

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

Pegged to the DM -0.000 -0.000 -0.000 -0.000 0.000 0.000 0.000

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

Growth of FX reserves*VIX -0.004 -0.005 -0.005 -0.003 0.012 0.010** 0.013

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

Growth of FX reserves -0.016*** -0.018*** -0.016** -0.019*** -0.012* -0.016** -0.012*

(0.004) (0.004) (0.006) (0.006) (0.006) (0.006) (0.006)

Net foreign assets to GDP (lag12)*VIX -0.004** -0.004*** -0.008*** -0.004*** -0.003*** -0.003** -0.005***

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

Net foreign assets to GDP (lag12) -0.003* -0.002 -0.001 -0.002 0.000 -0.001 0.001

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

Bid-ask spread (lag)*VIX 0.000

(0.000)

Bid-ask spread (lag) 0.000

(0.000)

Weight in world GDP (lag12)*VIX -0.000* 0.001

(0.000) (0.000)

Weight in world GDP (lag12) -0.001 -0.001

(0.001) (0.001)

Stock mkt. capital. to GDP (lag12)*VIX 0.004*** 0.002

(0.001) (0.001)

Stock mkt. capital. to GDP (lag12) 0.000 -0.001

(0.001) (0.001)

Private credit to GDP (lag12)*VIX 0.000

(0.001)

Private credit to GDP (lag12) 0.001

(0.001)

Stock mkt capital. to world GDP (lag12)*VIX -0.000** -0.001*

(0.000) (0.000)

Stock mkt capital. to world GDP (lag12) -0.000 -0.000

(0.000) (0.000)

Private credit to world GDP (lag12)*VIX -0.000

(0.000)

Private credit to world GDP (lag12) 0.000

(0.000)

Observations 6,871 7,436 6,123 6,837 5,694 6,375 5,694

Number of country 49 50 50 49 50 49 50

R2 Within 0.226 0.192 0.208 0.183 0.156 0.149 0.156

R2 Between 0.447 0.448 0.631 0.498 0.588 0.399 0.321

R2 Overall 0.223 0.184 0.217 0.186 0.168 0.152 0.134

See notes to Table 5 and Table 3 for a description of the variables and the estimation method. The sample period is 
January 1986 to December 2009, unless otherwise stated and depending on data availability. 
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Table 7a. Advanced economies. Including measures of size and liquidity of financial and 
foreign exchange markets 

(1) (2) (3) (4) (5) (6) (7)

Lagged dependent variable 0.329*** 0.338*** 0.329*** 0.334*** 0.315*** 0.318*** 0.314***

(0.014) (0.012) (0.015) (0.013) (0.015) (0.014) (0.015)

Int. rate spread vs. US (lag)*VIX 0.067*** 0.034** 0.060*** 0.033* 0.024*** -0.006 0.027***

(0.015) (0.014) (0.007) (0.017) (0.008) (0.019) (0.008)

Int. rate spread vs. US (lag) -0.024 0.002 0.007 -0.006 0.001 -0.013 -0.000

(0.016) (0.015) (0.019) (0.015) (0.017) (0.015) (0.016)

Standardized values of VIX 0.006*** 0.004*** -0.002 -0.000 -0.000 -0.000 -0.002

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

Pegged to the USD*VIX -0.006*** -0.003 -0.004*** -0.004** 0.001 -0.001 0.000

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

Pegged to the USD 0.001 0.001 0.001 0.001 0.002 0.002 0.002

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

Pegged to the EUR*VIX -0.001 -0.000 0.001 0.001 0.001 0.001 0.001

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

Pegged to the EUR -0.001 -0.002 -0.004 -0.003 -0.004** -0.003 -0.003*

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

Pegged to the DM*VIX -0.006*** -0.006*** -0.005*** -0.003** -0.005*** -0.002 -0.004**

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

Pegged to the DM -0.000 -0.001 -0.002 -0.001 -0.002 -0.001 -0.002

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

Growth of FX reserves*VIX -0.012** -0.006 -0.004 0.002 0.015 0.013* 0.014

(0.005) (0.006) (0.007) (0.005) (0.011) (0.007) (0.011)

Growth of FX reserves -0.012 -0.015* -0.008 -0.015* -0.006 -0.014 -0.006

(0.008) (0.007) (0.008) (0.008) (0.009) (0.008) (0.009)

Net foreign assets to GDP (lag12)*VIX -0.004** -0.005** -0.008*** -0.006*** -0.007*** -0.006*** -0.008***

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

Net foreign assets to GDP (lag12) -0.003 -0.006*** -0.004 -0.004 -0.001 -0.005 -0.001

(0.002) (0.001) (0.003) (0.003) (0.004) (0.003) (0.004)

Bid-ask spread (lag)*VIX -0.000**

(0.000)

Bid-ask spread (lag) 0.000***

(0.000)

Weight in world GDP (lag12)*VIX -0.000 0.000

(0.000) (0.000)

Weight in world GDP (lag12) -0.000 -0.000

(0.000) (0.000)

Stock mkt. capital. to GDP (lag12)*VIX 0.003*** 0.001

(0.001) (0.002)

Stock mkt. capital. to GDP (lag12) -0.000 -0.002

(0.001) (0.001)

Private credit to GDP (lag12)*VIX 0.002

(0.002)

Private credit to GDP (lag12) 0.001

(0.001)

Stock mkt capital. to world GDP (lag12)*VIX -0.000 -0.000

(0.000) (0.000)

Stock mkt capital. to world GDP (lag12) -0.000 0.000

(0.000) (0.000)

Private credit to world GDP (lag12)*VIX 0.000

(0.000)

Private credit to world GDP (lag12) -0.000

(0.000)

Observations 3,541 3,894 2,992 3,667 2,860 3,491 2,860

Number of country 22 22 22 22 22 22 22

R2 Within 0.180 0.166 0.192 0.146 0.118 0.116 0.119

R2 Between 0.382 0.427 0.344 0.446 0.496 0.396 0.543

R2 Overall 0.177 0.159 0.188 0.143 0.118 0.111 0.119

See notes to Table 5 and Table 3 for a description of the variables and the estimation method. The sample period is 
January 1986 to December 2009, unless otherwise stated and depending on data availability. 
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Table 7b. Emerging economies. Including measures of size and liquidity of financial and 
foreign exchange markets 

(1) (2) (3) (4) (5) (6) (7)

Lagged dependent variable 0.312*** 0.335*** 0.339*** 0.310*** 0.348*** 0.302*** 0.349***

(0.028) (0.043) (0.049) (0.036) (0.060) (0.045) (0.060)

Int. rate spread vs. US (lag)*VIX -0.009 0.012 0.017 0.012 0.016 0.014 0.016

(0.016) (0.024) (0.025) (0.030) (0.026) (0.031) (0.027)

Int. rate spread vs. US (lag) 0.057*** 0.056** 0.056** 0.079*** 0.058** 0.083*** 0.057*

(0.020) (0.025) (0.026) (0.020) (0.028) (0.020) (0.028)

Standardized values of VIX 0.002 0.005*** 0.001 0.003 0.001 0.001 -0.000

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

Pegged to the USD*VIX 0.000 -0.002 0.000 0.000 0.001 0.002 0.001

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

Pegged to the USD -0.001 -0.001 -0.001 -0.001 -0.001 -0.000 -0.001

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

Pegged to the EUR*VIX -0.002 -0.003* -0.003* -0.003 0.000 0.000 0.000

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

Pegged to the EUR -0.001 -0.001 -0.002 -0.001 -0.001 -0.000 -0.001

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

Pegged to the DM*VIX -0.007** -0.008** -0.002 -0.007* -0.002 -0.003 -0.001

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

Pegged to the DM 0.003 0.001 0.005 0.002 0.005 0.003 0.005

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

Growth of FX reserves*VIX 0.004 -0.001 -0.005 0.000 0.011 0.014* 0.010

(0.015) (0.011) (0.009) (0.011) (0.010) (0.008) (0.011)

Growth of FX reserves -0.017*** -0.019*** -0.026*** -0.023** -0.019** -0.016* -0.019**

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

Net foreign assets to GDP (lag12)*VIX -0.003** -0.003** -0.008*** -0.004*** -0.001 -0.001 -0.002

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

Net foreign assets to GDP (lag12) -0.003 0.000 0.000 -0.000 0.001 0.000 0.001

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

Bid-ask spread (lag)*VIX 0.000

(0.000)

Bid-ask spread (lag) 0.000

(0.000)

Weight in world GDP (lag12)*VIX 0.000 0.002*

(0.000) (0.001)

Weight in world GDP (lag12) -0.002* -0.002

(0.001) (0.004)

Stock mkt. capital. to GDP (lag12)*VIX 0.004*** 0.002

(0.001) (0.002)

Stock mkt. capital. to GDP (lag12) 0.001 0.000

(0.001) (0.002)

Private credit to GDP (lag12)*VIX 0.003

(0.002)

Private credit to GDP (lag12) 0.001

(0.002)

Stock mkt capital. to world GDP (lag12)*VIX -0.000 -0.002*

(0.000) (0.001)

Stock mkt capital. to world GDP (lag12) -0.001* -0.001

(0.000) (0.001)

Private credit to world GDP (lag12)*VIX -0.000

(0.000)

Private credit to world GDP (lag12) -0.001

(0.004)

Observations 3,330 3,542 3,131 3,170 2,834 2,884 2,834

Number of country 27 28 28 27 28 27 28

R2 Within 0.277 0.219 0.229 0.225 0.186 0.189 0.188

R2 Between 0.491 0.364 0.749 0.604 0.687 0.565 0.347

R2 Overall 0.276 0.197 0.242 0.231 0.204 0.197 0.162

See notes to Table 5 and Table 3 for a description of the variables and the estimation method. The sample period is 
January 1986 to December 2009, unless otherwise stated and depending on data availability. 
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Table 8. Including measures of financial openness 

(1) (2) (3) (4) (5)

Lagged dependent variable 0.336*** 0.336*** 0.294*** 0.360*** 0.359***

(0.032) (0.032) (0.038) (0.048) (0.048)

Int. rate spread vs . US (lag)*VIX 0.019 0.019 0.016 0.012 0.011
(0.022) (0.022) (0.024) (0.025) (0.024)

Int. rate spread vs . US (lag) 0.053** 0.053** 0.067*** 0.054** 0.054**
(0.023) (0.023) (0.021) (0.026) (0.026)

Standardized values  of VIX 0.001 0.001 0.002 -0.000 -0.001

(0.002) (0.002) (0.002) (0.002) (0.002)

Pegged to the USD*VIX 0.002 0.002 0.001 0.001 0.001

(0.002) (0.002) (0.002) (0.002) (0.002)

Pegged to the USD 0.000 0.000 -0.001 0.001 0.001

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

Pegged to the EUR*VIX -0.000 -0.000 -0.001 0.001 0.001
(0.002) (0.002) (0.002) (0.002) (0.002)

Pegged to the EUR -0.001 -0.002 -0.001 -0.003* -0.003*
(0.001) (0.001) (0.002) (0.002) (0.002)

Pegged to the DM*VIX -0.005*** -0.005*** -0.011*** -0.009*** -0.009***

(0.002) (0.002) (0.002) (0.002) (0.002)

Pegged to the DM -0.001 -0.000 -0.003 0.001 0.001

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

Growth of FX reserves*VIX 0.012 0.012 0.001 -0.003 -0.003

(0.008) (0.008) (0.008) (0.008) (0.008)

Growth of FX reserves -0.012* -0.012* -0.017** -0.006 -0.006
(0.006) (0.006) (0.008) (0.009) (0.009)

Net fore ign assets  to GDP (lag12)*VIX -0.003* -0.003*** -0.003** -0.003** -0.003**

(0.002) (0.001) (0.001) (0.001) (0.001)
Net fore ign assets  to GDP (lag12) 0.001 -0.000 -0.005* -0.004 -0.005

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

Stock mkt capital. to world GDP (lag12)*VIX -0.000** -0.000** -0.000** -0.000 -0.000

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

Stock mkt capital. to world GDP (lag12) -0.000 -0.000 -0.000 -0.000 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000)

Financial openness  (lag12)*VIX -0.000

(0.000)

Financial openness  (lag12) -0.001**

(0.000)

International debt to GDP (lag12)*VIX 0.000

(0.002)

International debt to GDP (lag12) -0.004**

(0.002)

Foreign loans to GDP (lag12)*VIX -0.001

(0.002)

Foreign loans to GDP (lag12) -0.014***

(0.003)

Capital restrictions (lag12)*VIX 0.005

(0.004)

Capital restrictions (lag12) -0.002

(0.004)

Inflow restrictions (lag12)*VIX 0.008**

(0.004)

Inflow restrictions (lag12) -0.001

(0.004)

Observations 5,694 5,694 4,014 3,315 3,315

Number of country 50 50 50 45 45

R2 Within 0.156 0.156 0.154 0.178 0.179

R2 Between 0.504 0.549 0.157 0.408 0.393

R2 Overall 0.164 0.166 0.111 0.184 0.184

See notes to Table 5 and Table 3 for a description of the variables and the estimation method. The sample period is 
January 1986 to December 2009, unless otherwise stated and depending on data availability. 
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Table 8a. Advanced economies. Including measures of financial openness 

(1) (2) (3) (4) (5)

Lagged dependent variable 0.313*** 0.313*** 0.237*** 0.274*** 0.275***

(0.015) (0.015) (0.023) (0.022) (0.022)

Int. rate spread vs . US (lag)*VIX 0.024*** 0.025*** 0.021*** 0.004 0.010

(0.008) (0.008) (0.007) (0.014) (0.012)

Int. rate spread vs . US (lag) -0.001 -0.000 -0.054** -0.069*** -0.071***

(0.016) (0.016) (0.026) (0.023) (0.023)

Standardized values  of VIX 0.000 0.000 0.002 0.000 -0.000

(0.002) (0.002) (0.002) (0.002) (0.002)

Pegged to the USD*VIX 0.001 0.001 -0.002 -0.001 -0.001

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

Pegged to the USD 0.002 0.002 0.002 0.005* 0.005

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

Pegged to the EUR*VIX 0.001 0.001 0.001 -0.000 0.001
(0.002) (0.002) (0.002) (0.002) (0.002)

Pegged to the EUR -0.002 -0.003 -0.002 -0.006** -0.005**

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

Pegged to the DM*VIX -0.005*** -0.005*** -0.011*** -0.011*** -0.010***

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

Pegged to the DM -0.002 -0.002 -0.007* -0.004** -0.004*

(0.002) (0.002) (0.004) (0.002) (0.002)

Growth of FX reserves*VIX 0.014 0.015 -0.015* -0.014** -0.013**

(0.011) (0.011) (0.007) (0.005) (0.006)

Growth of FX reserves -0.006 -0.006 -0.006 -0.007 -0.007

(0.009) (0.009) (0.014) (0.012) (0.012)

Net fore ign assets  to GDP (lag12)*VIX -0.006*** -0.007*** -0.007*** -0.004*** -0.003***

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

Net fore ign assets  to GDP (lag12) -0.002 -0.005 -0.014 -0.020* -0.021*

(0.004) (0.004) (0.008) (0.011) (0.012)

Stock mkt capital. to world GDP (lag12)*VIX -0.000 -0.000 -0.000 -0.000 0.000

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

Stock mkt capital. to world GDP (lag12) 0.000 -0.000 -0.000 -0.000 -0.000

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

Financial openness  (lag12)*VIX -0.000

(0.000)

Financial openness  (lag12) -0.001**

(0.000)

International debt to GDP (lag12)*VIX -0.000

(0.001)

International debt to GDP (lag12) -0.005*

(0.003)

Fore ign loans to GDP (lag12)*VIX -0.003

(0.003)

Fore ign loans to GDP (lag12) -0.014***

(0.003)

Capital restrictions (lag12)*VIX 0.016*

(0.008)

Capital restrictions (lag12) -0.009

(0.006)

Inflow restrictions (lag12)*VIX 0.019**

(0.009)

Inflow restrictions (lag12) 0.001

(0.011)

Observations 2,860 2,860 1,456 1,492 1,492

Number of country 22 22 22 22 22

R2 Within 0.119 0.119 0.122 0.142 0.142

R2 Between 0.289 0.219 0.0993 0.0132 0.00953

R2 Overall 0.110 0.110 0.0481 0.0626 0.0586

See notes to Table 5 and Table 3 for a description of the variables and the estimation method. The sample period is 
January 1986 to December 2009, unless otherwise stated and depending on data availability. 
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Table 8b. Emerging economies. Including measures of financial openness 

(1) (2) (3) (4) (5)

Lagged dependent variable 0.347*** 0.347*** 0.309*** 0.386*** 0.385***

(0.060) (0.060) (0.053) (0.073) (0.073)

Int. rate spread vs . US (lag)*VIX 0.014 0.017 0.014 0.015 0.014

(0.027) (0.025) (0.027) (0.028) (0.028)

Int. rate spread vs . US (lag) 0.056* 0.056* 0.072*** 0.057* 0.057*

(0.029) (0.028) (0.023) (0.030) (0.030)

Standardized values  of VIX 0.004 0.003 0.002 -0.003 -0.003

(0.004) (0.003) (0.003) (0.004) (0.004)

Pegged to the USD*VIX 0.001 0.001 0.001 0.003 0.002

(0.003) (0.003) (0.003) (0.004) (0.004)

Pegged to the USD -0.001 -0.001 -0.001 0.000 0.000

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

Pegged to the EUR*VIX 0.001 0.001 0.000 0.006* 0.005
(0.002) (0.003) (0.002) (0.003) (0.003)

Pegged to the EUR -0.000 -0.000 -0.000 -0.000 -0.000

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

Pegged to the DM*VIX -0.003* -0.003 -0.003* 0.017 0.018

(0.002) (0.002) (0.001) (0.013) (0.014)

Pegged to the DM 0.004 0.004 -0.001 0.004 0.004

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

Growth of FX reserves*VIX 0.011 0.012 0.013 0.014 0.012

(0.010) (0.010) (0.012) (0.014) (0.014)

Growth of FX reserves -0.019** -0.019** -0.021** -0.005 -0.006

(0.008) (0.008) (0.009) (0.015) (0.014)

Net fore ign assets  to GDP (lag12)*VIX 0.003 -0.000 -0.000 0.000 0.000

(0.004) (0.001) (0.001) (0.002) (0.002)

Net fore ign assets  to GDP (lag12) 0.002 0.002 -0.002 0.001 0.002

(0.003) (0.003) (0.004) (0.003) (0.003)

Stock mkt capital. to world GDP (lag12)*VIX -0.000 0.000 -0.000 -0.000 -0.000

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

Stock mkt capital. to world GDP (lag12) -0.001** -0.001* -0.001** -0.001 -0.000

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

Financial openness  (lag12)*VIX -0.001

(0.001)

Financial openness  (lag12) -0.002

(0.002)

International debt to GDP (lag12)*VIX -0.012

(0.010)

International debt to GDP (lag12) -0.014

(0.014)

Fore ign loans to GDP (lag12)*VIX -0.001

(0.002)

Fore ign loans to GDP (lag12) -0.007

(0.007)

Capital restrictions (lag12)*VIX 0.008*

(0.005)

Capital restrictions (lag12) -0.000

(0.004)

Inflow restrictions (lag12)*VIX 0.009**

(0.004)

Inflow restrictions (lag12) -0.001

(0.004)

Observations 2,834 2,834 2,558 1,823 1,823

Number of country 28 28 28 23 23

R2 Within 0.187 0.188 0.179 0.208 0.209

R2 Between 0.527 0.590 0.388 0.735 0.727

R2 Overall 0.195 0.198 0.172 0.227 0.227

See notes to Table 5 and Table 3 for a description of the variables and the estimation method. The sample period is 
January 1986 to December 2009, unless otherwise stated and depending on data availability. 
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Table 9.  Robustness of final model 

(1) (2) (3) (4) (5) (6) (7)

Final Advanced Emerging
Until      

Aug-2007
From     

Aug-2007
Before euro After euro

Lagged dependent variable 0.342*** 0.334*** 0.342*** 0.346*** 0.211*** 0.405*** 0.306***

(0.027) (0.015) (0.049) (0.033) (0.023) (0.042) (0.032)

Int. rate spread vs. US (lag)*VIX 0.021 0.059*** 0.012 0.019 0.098*** 0.051** -0.002

(0.021) (0.012) (0.024) (0.022) (0.021) (0.020) (0.025)

Int. rate spread vs. US (lag) 0.051** 0.010 0.056** 0.054** 0.016 0.024 0.057**

(0.021) (0.020) (0.026) (0.023) (0.063) (0.045) (0.025)

Pegged to the USD*VIX -0.001 -0.002 -0.001 0.002 -0.002 0.007* -0.002

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

Pegged to the USD -0.001 0.001 -0.002 0.000 -0.012*** -0.002 -0.001

(0.001) (0.002) (0.002) (0.001) (0.003) (0.005) (0.001)

Pegged to the EUR*VIX -0.002** -0.000 -0.003* 0.001 -0.002 0.000 -0.004***

(0.001) (0.003) (0.002) (0.002) (0.002) (0.000) (0.001)

Pegged to the EUR -0.002 -0.004* -0.001 -0.002 -0.011** 0.000 -0.002

(0.001) (0.002) (0.002) (0.001) (0.005) (0.000) (0.002)

Pegged to the DM*VIX -0.009*** -0.008*** -0.006*** -0.005*** -0.000

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

Pegged to the DM -0.001 -0.002 0.005 0.000 0.000

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

Growth of FX reserves*VIX -0.007 -0.005 -0.008 0.014* -0.009 0.028** -0.016**

(0.005) (0.006) (0.010) (0.008) (0.008) (0.014) (0.006)

Growth of FX reserves -0.016** -0.008 -0.027*** -0.012** -0.027 -0.013 -0.021**

(0.006) (0.008) (0.008) (0.006) (0.036) (0.010) (0.008)

Net foreign assets to GDP (lag12)*VIX -0.004*** -0.006** -0.003*** -0.003** -0.003*** -0.004 -0.005***

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

Net foreign assets to GDP (lag12) -0.002 -0.005 -0.000 0.001 -0.020 0.017 -0.004*

(0.002) (0.003) (0.002) (0.002) (0.019) (0.010) (0.002)

Stock mkt capital. to world GDP (lag12)*VIX -0.000** -0.000 0.000 -0.000** -0.000 -0.000 -0.000**

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

Stock mkt capital. to world GDP (lag12) -0.000 -0.000 -0.001* -0.000 0.001 0.000 0.000

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

Standardized values of VIX 0.005*** 0.003* 0.006*** 0.000 0.005*** -0.005** 0.007***

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

Observations 6,123 2,992 3,131 5,489 634 2,049 4,074

Number of country 50 22 28 50 38 32 41

R2 Within 0.204 0.189 0.225 0.160 0.446 0.158 0.239

R2 Between 0.581 0.286 0.698 0.580 0.325 0.619 0.378

R2 Overall 0.210 0.181 0.235 0.171 0.354 0.164 0.234

See notes to Table 5 and Table 3 for a description of the variables and the estimation method. The sample period is 
January 1986 to December 2009, unless otherwise stated and depending on data availability. 
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Table 10. Nonlinearities and alternative measures of Risk Aversion (RA) 

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Lagged dependent variable 0.3415*** 0.3411*** 0.3395*** 0.3622*** 0.3565*** 0.3576*** 0.3524*** 0.3337*** 0.3575***

(0.0270) (0.0260) (0.0266) (0.0251) (0.0255) (0.0255) (0.0291) (0.0274) (0.0277)

Int. rate spread vs. US (lag)*VIX 0.0207 -0.0028 0.0148 -0.0094 -0.0004 0.0227 0.0256 0.0214 0.0170

(0.0209) (0.0120) (0.0189) (0.0121) (0.0149) (0.0163) (0.0215) (0.0199) (0.0212)

Int. rate spread vs. US (lag) 0.0515** 0.0541** 0.0483** 0.0554** 0.0541** 0.0516** 0.0589** 0.0545** 0.0535**

(0.0213) (0.0232) (0.0219) (0.0248) (0.0238) (0.0218) (0.0247) (0.0220) (0.0219)

Pegged to the USD*VIX -0.0007 -0.0023 0.0015 -0.0006 -0.0005 0.0001 0.0009 -0.0010 0.0012

(0.0017) (0.0018) (0.0017) (0.0010) (0.0009) (0.0011) (0.0021) (0.0016) (0.0013)

Pegged to the USD -0.0009 -0.0007 -0.0010 -0.0013 -0.0013 -0.0014 -0.0012 -0.0010 -0.0017

(0.0015) (0.0015) (0.0013) (0.0014) (0.0014) (0.0016) (0.0015) (0.0015) (0.0017)

Pegged to the EUR*VIX -0.0025** -0.0034*** -0.0014 0.0008 -0.0006 -0.0031*** -0.0014 -0.0017* -0.0024**

(0.0012) (0.0012) (0.0011) (0.0009) (0.0008) (0.0008) (0.0013) (0.0010) (0.0011)

Pegged to the EUR -0.0023 -0.0024* -0.0021 -0.0025 -0.0023 -0.0024 -0.0025* -0.0023* -0.0023

(0.0014) (0.0014) (0.0015) (0.0015) (0.0015) (0.0014) (0.0014) (0.0014) (0.0014)

Pegged to the DM*VIX -0.0092*** -0.0083*** -0.0060*** 0.0052*** -0.0017** -0.0021** -0.0080*** -0.0082*** -0.0106***

(0.0014) (0.0013) (0.0012) (0.0010) (0.0008) (0.0009) (0.0016) (0.0011) (0.0014)

Pegged to the DM -0.0006 -0.0006 -0.0006 -0.0008 -0.0005 -0.0005 0.0021 -0.0004 0.0025*

(0.0015) (0.0014) (0.0016) (0.0014) (0.0016) (0.0016) (0.0018) (0.0016) (0.0014)

Growth of FX reserves*VIX -0.0075 -0.0094** -0.0056 -0.0054 0.0067 -0.0055 -0.0170** -0.0092* -0.0052

(0.0047) (0.0046) (0.0050) (0.0058) (0.0052) (0.0059) (0.0074) (0.0048) (0.0042)

Growth of FX reserves -0.0165** -0.0158** -0.0190*** -0.0187*** -0.0184*** -0.0193*** -0.0226*** -0.0146** -0.0225***

(0.0063) (0.0063) (0.0065) (0.0061) (0.0061) (0.0072) (0.0081) (0.0060) (0.0068)

Net foreign assets to GDP (lag12)*VIX -0.0044*** -0.0046*** -0.0041*** 0.0034*** -0.0006 -0.0027** -0.0038*** -0.0040*** -0.0034***

(0.0013) (0.0012) (0.0012) (0.0012) (0.0004) (0.0010) (0.0012) (0.0012) (0.0012)

Net foreign assets to GDP (lag12) -0.0016 -0.0014 -0.0027 -0.0043* -0.0042** -0.0035* -0.0034* -0.0009 -0.0030

(0.0016) (0.0018) (0.0018) (0.0022) (0.0020) (0.0018) (0.0019) (0.0017) (0.0018)

Stock mkt capital. to world GDP (lag12)*VIX -0.0002** -0.0002** -0.0001*** 0.0001** -0.0000 -0.0001 -0.0001** -0.0001** -0.0001**

(0.0001) (0.0001) (0.0000) (0.0000) (0.0000) (0.0001) (0.0001) (0.0001) (0.0000)

Stock mkt capital. to world GDP (lag12) -0.0001 -0.0001 -0.0001 -0.0000 -0.0000 -0.0000 0.0000 -0.0001 -0.0000

(0.0001) (0.0001) (0.0000) (0.0001) (0.0000) (0.0000) (0.0001) (0.0001) (0.0000)

RA (VIX) 0.0049***

(0.0013)

RA (High VIX, above 90p) 0.0066***

(0.0012)

RA (VIX above mean) 0.0027**

(0.0012)

RA (VIX below mean) -0.0016*

(0.0009)

RA (Price of risk from VIX) 0.0013

(0.0009)

RA (Quantity of risk from VIX) 0.0016**

(0.0007)

RA (ECB GIFT) 0.0025*

(0.0014)

RA (Realised volatility) 0.0047***

(0.0011)

RA (Merrill Lynch RAI) 0.0020

(0.0013)

Observations 6,123 6,123 6,123 6,123 6,080 6,080 5,286 6,123 5,729

Number of country 50 50 50 50 50 50 50 50 50

R2 Within 0.204 0.203 0.183 0.170 0.160 0.167 0.194 0.209 0.189

R2 Between 0.581 0.532 0.591 0.524 0.486 0.515 0.531 0.574 0.544

R2 Overall 0.210 0.208 0.188 0.174 0.162 0.171 0.197 0.214 0.194

See notes to Table 5 and Table 3 for a description of the variables and the estimation method. The sample period is 
January 1986 to December 2009, unless otherwise stated and depending on data availability. Note that the RA 
measure in column (4) has a negative sign, which explains the opposite signs in the estimated coefficients. 
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