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1. Introduction

In this paper, we investigate the intraday volatility reaction to mac-
roeconomic news announcements during the recent globalfinancial cri-
sis. We focus on volatility reaction to news because macroeconomic
news is an important contributor to volatility accounting for about a
third of the total price variation in currency markets (Evans and Lyons
(2003)).

Although many studies investigate the state-dependent impact of
macroeconomic news on conditional mean returns (e.g. Andersen,
Bollerslev, Diebold, & Vega, 2003, 2007; Bauwens, Ben Omrane, & Giot,
2005; Fatum, Hutchison, & Wu, 2010; Faust, Rogers, Wang, & Wright,
2007; Goldberg & Grisse, 2013), the foreign exchange (FX) literature
on the time-varying volatility reaction tomacroeconomic news is rather
sparse (two notable exceptions are Pearce & Solakoglu, 2007 and
eter Neczesny for providing the

ministration, Bilkent University,

mrane), tsavaser@bilkent.edu.tr

812 Sir Isaac Brock Way, St.
Laakkonen & Lanne, 2009). Although earlier studies document a rela-
tively stable link between macroeconomic news announcements and
exchange volatility, this relationship can become unstable over time
due to fluctuations in economic activity or changes in investors' percep-
tion about the future economic outlook (as documented in other mar-
kets around the global financial crisis such as Égert & Kočenda, 2014;
Huang, 2015; Mishra, Moriyama, & N'Diaye, 2014).

Motivated with this background, we aim to contribute to the litera-
ture in three ways. First, we present an alternative method for deter-
mining the changes in economic states, by endogenously estimating
crisis thresholds using different macroeconomic fundamentals, a more
efficient method compared to using exogenously determined crisis
dates. Second, we assess which macroeconomic indicator provides the
earliest warning signal for the upcoming crisis. Third, we examine
whether there is a systematic change in the foreign exchange volatility
response to macroeconomic news around the crisis period.

Our analysis employs the smooth transition regression for estimat-
ing logistic transition functions and determining endogenous thresh-
olds, which is a procedure originally developed by Teräsvirta (1994).
The endogenous estimation of the thresholds between different regimes
is important because it removes the subjectivity associated with using
exogenous dates (or values) for conducting event studies. In addition,
this estimation of procedure allows for the possibility of gradual as
well as abrupt transitions.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.irfa.2017.05.006&domain=pdf
http://dx.doi.org/10.1016/j.irfa.2017.05.006
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The currencies we consider are the euro, pound and yen against the
US dollar, themost actively traded currencies in the world.We focus on
these major currency pairs because the two studies that we build on
employ a subset of these currencies, allowing us to compare our results
to the previous literature (Laakkonen & Lanne, 2009; Pearce &
Solakoglu, 2007).We use 5-minute returns due to the fast return adjust-
ment of exchange rates to macroeconomic news (Andersen et al., 2003,
2007). Since time-varying volatility reaction to news is likely to be par-
ticularly pronounced when state uncertainty is high, we focus our anal-
ysis on the recent global financial crisis period during which market
uncertainty rose to unprecedented levels.

Our main results are the following: First, we find that crisis thresh-
olds (i.e. start and end dates) vary significantly depending on the tran-
sition indicator used for the estimation of the transition logistic
function. Second, using the housing starts release as the transition indi-
cator in the estimated transition probability function provides the earli-
est signal of the upcoming crisis period. Third, we document that
volatility response to news varies over time. Our findings reveal that,
for the three currencies, on average, the volatility reaction to about
40% of the macroeconomic news announcements are larger during pe-
riods of economic growth. However, we also find that for about a third
of the news announcements, the volatility reaction to news is larger in
the crisis period. In particular, the volatility reaction to the new home
sales and the Fed funds rate releases is consistently larger during the re-
cent financial crisis.

While the larger volatility reaction to news in expansions is in line
with the prediction of the Veronesi (1999) model, the latter finding re-
garding the stronger volatility reaction to new home sales and the Fed
funds rate releases is consistent with context-specific relevance of the
housing and credit markets in the evolution of the US financial crisis.
That is, investors may rationally pay more attention to the announce-
ments that contain information about the relevant risk factors (such
as housing market related news during the crisis) driving interest
rates and risk premia, which are critical in determining exchange rates
(Faust et al., 2007). Taken together, our main results highlight the role
of economic environment and the context-specific central bank policy
decisions in generating time-varying news effects.

To check the robustness of our results, we repeat our analysis using
endogenously estimated crisis thresholds that are based on alternative
transition indicators. We also check if our results hold up when we
focus on cumulative volatility reaction instead of contemporaneous vol-
atility reaction to news. Reassuringly, the results remain unchanged
when we implement these alternative specifications.

Overall, our findings suggest that investors and managers of multi-
national corporations that are exposed to FX risk as well as traders
and institutional asset managers whose portfolios include international
assets may find it useful to consider the time-varying impact of macro-
economic news on exchange rate volatility. In particular, our results can
be used to design strategies to improve derivatives pricing where vola-
tility is a key component and enhance risk management practices asso-
ciated with international transactions.

The rest of the paper is organized as follows. We review the litera-
ture in Section 2, describe the data in Section 3 and explain themethod-
ology in Section 4. Section 5 presents empirical analysis and discusses
the results. Section 6 provides the robustness checks and the final sec-
tion concludes.

2. Literature review

There is a large literature investigating the exchange rate reaction to
news. Macroeconomic announcements, in particular, are an important
determinant of exchange rates as they contribute to about a third of
the price variation in FX markets (Evans & Lyons, 2003). Related to
the fast pace of the currency markets, most studies in this area use
daily or intraday return data to investigate news effects. This is because
the conditional mean return adjustment of exchange rates to news
occurs within a few minutes after the news release (Andersen et al.,
2003, 2007). Hence, using lower frequency returns may contaminate
announcements' impact leading to biased news response coefficients.

The announcement literature investigating the currency markets
has twomain branches. The first branch focuses on themean return ad-
justment of exchange rates to newswhile the second one focuses on the
volatility reaction to news. Neely andDey (2010) andNeely (2011) pro-
vide an excellent review of both segments. Our paper contributes to the
second strand of the announcement literature in that we investigate the
intraday volatility reaction tomacroeconomic news releases in currency
markets.

In particular, ourmotivation stems from the insight that volatility re-
action to newsmight depend on a number of factors including the state
of the business cycle and the heterogeneity of investors' expectations
(especially with regards to the central bank's interest rate policy). In a
recent study, for example, Huang (2015) examine the US bond and eq-
uity futures market volatility response to the first and secondmoments
of news surprises around the global financial crisis. The research em-
ploys variance of news survey responses as an indicator of investor dis-
agreement and the secondmoment of forecastedfigures as ameasure of
uncertainty. The results indicate that volatility reaction is sensitive to
business cycles, financial conditions and the zero-lower-bound con-
straint associated with the Fed's interest rate policy.

Related to the US central bank policy announcements, Mishra et al.
(2014) document that the emerging markets' reaction to Fed's policy
meeting releases also depends on economic fundamentals and financial
conditions. Using daily return data, they show that countrieswith better
fundamentals and greater financial depth experience less currency de-
preciation and smaller increase in government bond yields. In another
related study, using daily data, Égert and Kočenda (2014) focus on
three Central and Eastern European (CEE) countries' news and curren-
cies (against the Euro) around the global financial crisis. They show
that the currency returns exhibit a time-varying response to themacro-
economic news and central bank verbal communications emanating
from the CEE countries. Their results indicate that while CEE macroeco-
nomic news had significant effects on exchange rates during the pre-cri-
sis period, only a few of those news had a similarly significant impact
during the crisis. Interestingly, the responsiveness of exchange rates to
verbal central bank communications become important only during
the crisis period, pointing to context specific relevance of central bank
policy actions during the crisis period when the bank's lender of last re-
sort function gain prominence in investors' perception.

Our paper complements the state-dependent news effects docu-
mented in the aforementioned bond, equity and emerging markets
studies, by presenting intraday evidence from the most liquid currency
markets.

Althoughmany intraday studies investigate the state-dependent im-
pact of macroeconomic news on currency returns (e.g. Andersen et al.,
2003, 2007; Bauwens et al., 2005; Fatum et al., 2010; Faust et al.,
2007; Goldberg & Grisse, 2013), the FX literature on the time-varying
volatility reaction to macroeconomic news is relatively sparse (Neely,
2011). Two important exceptions include Pearce and Solakoglu (2007)
and Laakkonen and Lanne (2009), both of which examine high frequen-
cy FX volatility reaction tomacroeconomic news prior to 2005. Focusing
on the period between 1999 and 2004, the latter study concludes that
the effect of news on the euro-dollar volatility is larger in expansions.
The former study, on the other hand, suggests that the mark-dollar vol-
atility reaction to news is larger in contractions and that the yen volatil-
ity response is relatively stable between 1986 and 1996. In addition,
Pearce and Solakoglu (2007)findno support for thehypothesis that vol-
atility reacts differently to good versus bad news in themark-dollar and
yen-dollar markets whereas Laakkonen and Lanne (2009) find that in
general bad news increases volatility more than good news.

Our paper adds to these studies in several respects. First, the two
previous studies that examine time-variance in the intraday FX volatil-
ity reaction to news focus on the pre-2005 period. Our sample period,



Table 1
Summary statistics.
This table reports the summary statistics of 5-minute exchange rate returns between Jan-
uary 1, 2005 and December 31, 2009. The dataset is provided by Hotspot FXi and contains
tradeable bid-ask prices. The return (Rt) at time t is computed as the difference between
the logarithms of themidpoint prices at times t− 1 and t, multiplied by 100. Trading days
start at 00:00 EST and end at 23:55 EST. We also exclude weekends and holidays because
of low trading activity, which reduces the total number of returns in our sample to
313,524.

$/EUR returns $/GBP returns $/JPY returns

Mean 0.0001 0.00006 −0.00003
Median 0.0000 0.0000 0.0000
Maximum 1.121 1.172 1.792
Minimum −1.129 −1.157 −1.805
Std. dev. 0.041 0.045 0.047
Skewness 0.069 −0.071 0.336
Kurtosis 24.47 25.00 46.45
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which includes the global financial crisis, offers amarkedly different en-
vironment to test for the time-variance in news effects compared to the
previous studies that focus on the well-known “Great Moderation”
period,2 which exhibits very low macroeconomic volatility (Blanchard
& Simon, 2001). Amore recent sample period allows us to test the exter-
nal validity of the findings reported in these earlier studies since the
news parameters estimated based on the Great Moderation period
may reflect the stable macroeconomic conditions and policies of the
time. Second, we extend the analysis to a larger number of news indica-
tors and more currency pairs, which allow us to make comparison be-
tween the three most actively traded currencies whereas the previous
two studies focus on one or two currencies with a more limited set of
news indicators. Third, our empirical design enables us to assess
which macroeconomic indicators exhibit the earliest warning signal
for the upcoming crisis since we estimate logistic probability functions
associated with various alternative transition variables (instead of
using a single indicator). In addition, the estimated logistic function con-
tributes to the literature by endogenously determining the crisis dates.
Finally, we investigate the state-dependence of the volatility reaction
by estimating individual news response coefficients for each announce-
ment (rather than estimating a state-dependent news response coeffi-
cient for a single aggregated news indicator).

3. Data

To conduct our analysis, we use the 5-minute intraday exchange rate
dataset, which is provided by Hotspot FXi. It consists of the euro-dollar,
pound-dollar and yen-dollar currency pairs and spans five years from
January 1, 2005 to December 31, 2009. We consider these currency
pairs because they are the most actively traded currencies in the
world. Additionally, the two studies that we build on also employ a sub-
set of these currencies, allowing the comparability of our results to the
previous literature (Laakkonen & Lanne, 2009; Pearce & Solakoglu,
2007).We use the post-2005 sample period because the two aforemen-
tioned studies focus on the pre-2005 period, which exhibits very low
macroeconomic volatility (Blanchard & Simon, 2001). Our more recent
sample period includes the global financial crisis and allows us to test
the external validity of the findings reported in earlier research.

We use intraday returns to analyze the volatility reaction to news
because analyses that rely on daily FX returns may miss the variation
in news response coefficients given the rapid response of exchange
rate returns to news. Previous literature shows that the conditional
mean adjustments of exchange rates to macroeconomic news occur
very quickly, effectively amounting to jumps (Andersen et al., 2003,
2007). Therefore, in markets where return reaction to announcements
is rapid, the use of wider return windows may contaminate announce-
ment effects since longer intervals may include other events effects as
well. This would reduce the public signal to noise ratio and introduce
bias in the estimated news response coefficients. To mitigate this bias,
many studies in the FX literature use high-frequency data to examine
the announcement effects (e.g. Andersen et al., 2003, 2007; Bauwens et
al., 2005; Fatum et al., 2010; Faust et al., 2007; Goldberg & Grisse, 2013).

Our currency dataset contains tradable (as opposed to indicative)
quotes for the bid and ask spot exchange rates. After filtering the data
for outliers and other anomalies, we compute themidpoint price by tak-
ing the average of bid and ask prices. At the end of each 5-min interval,
we use the closest previous tick to select the relevant price. Next,we cal-
culate the return (Rt) at time t as the difference between the logarithm of
the prices at times t− 1 and t, multiplied by 100. We define the trading
day to start at 00:00 EST and end at 23:55 EST. We exclude weekends
and holidays because of low trading activity. After these filters, the total
number of returns in our sample reduces to 313,524 (Table 1).
2 The Great Moderation refers to the period betweenmid-1980s to themid-2000s dur-
ing whichmajor macroeconomic fundamentals exhibited very low volatility (Blanchard &
Simon, 2001).
The news dataset we employ includes the announced values of the
USmacroeconomic fundamentals alongwith the forecasts of the traders
in anticipation of those releases.3 As standard in the announcement lit-
erature, tomeasure the unexpected component of each announcement,
we calculate the standardized news surprise as the difference between
the announced value of the indicator and its median forecast from the
MMS survey divided by the sample standard deviation of this difference
(Balduzzi, Elton, & Clifton Green, 2001).

We cover all major US announcements that influence the currency
markets following Andersen et al. (2003, 2007) and Fatum et al.
(2010). The list includes the three GDP reports (advance, second and
third), non-farm payroll employment, initial jobless claims, industrial
production, capacity utilization, retail sales, personal income, consumer
spending, construction spending, new home sales, durable goods or-
ders, factory orders, business inventories, trade balance, producer
price index, consumer price index, consumer confidence index, ISM
index, housing starts, index of leading indicators, treasury budget and
target federal funds rate releases (Table 2). These announcements cor-
respond to nine major indicator categories: Real activity, employment,
consumption, investment, net exports, government purchases, price,
monetary policy and forward-looking news.

We consider various alternative measures of business cycle indica-
tors to analyze the state-dependent news effects. Previously, McQueen
and Roley (1993) use industrial production, Andersen et al. (2007) use
employment rate andVeredas (2006) uses the Institute for SupplyMan-
agement Survey (ISM) index as ameasure of the business cycle. The ISM
index is a monthly composite diffusion index that monitors conditions
in national manufacturing based on the data from surveys of N300
manufacturing firms by the Institute of Supply Management. The
index monitors employment, production inventories, new orders and
supplier deliveries. Since it is a forward-looking indicator and is based
on market expectations, Veredas (2006) suggests that this index is a
bettermeasure of the state of the economy compared to unemployment
rate or industrial production. Therefore, in our analysis below, we use
the ISM index as the main transition variable in the model to endoge-
nously determine the thresholds between different states. The ISM
index is equal to 50 when half of the respondents report good business
conditions; an index value below 50 represents an economic contrac-
tion. For robustness check, however, we also consider the two other for-
ward-looking macroeconomic variables, namely the housing starts and
consumer confidence index,4 as alternative business condition indica-
tors along with the non-farm payroll employment used in Andersen et
al. (2007).
3 All news and forecast survey data are collected by theMoney Market Services (MMS)
and provided by Action Economics.

4 Fig. 1 illustrates graphically the four transition variable movements throughout the
considered sample period.



7 We estimate the one-day-ahead volatility forecast using AR(2)-GARCH (1,1) from Jan-
uary 2, 2000 through December 31, 2004.

8 To capture the seasonality pattern, we follow the methodology set out in Andersen

Table 2
US macroeconomic announcements.
There are 24 different announcements that are grouped into eight indicator categories:
Real activity, employment, consumption, investment, net exports, government purchases,
prices and forward-looking news. GDP reports are released quarterly. The target fed funds
rate is released every six weeks. Initial jobless claims are announced weekly.

Indicator group Announcement Source

Real activity GDP advance report Bureau of Economic Analysis
Real activity GDP second report Bureau of Economic Analysis
Real activity GDP third report Bureau of Economic Analysis
Real activity Capacity utilization Federal Reserve Board
Real activity Industrial production Federal Reserve Board
Real activity Personal income Bureau of Economic Analysis
Real activity Retail sales Bureau of the Census
Consumption New home sales Bureau of the Census
Consumption Personal expenditure Bureau of Economic Analysis
Investment Business inventories Bureau of the Census
Investment Construction

spending
Bureau of the Census

Investment Durable orders Bureau of the Census
Investment Factory orders Bureau of the Census
Price Consumer price

index
Bureau of Labor Statistics

Price Producer price index Bureau of Labor Statistics
Forward-looking Consumer

confidence
Conference Board

Forward-looking Housing starts Bureau of the Census
Forward-looking ISM (manufacturing) Institute for Supply Management
Forward-looking Leading indicators Conference Board
Employment Initial claims Employment and Training

Administration
Employment Nonfarm payrolls Bureau of Labor Statistics
FOMC Fed funds rate Federal Reserve Board
Net exports Trade balance Bureau of Economic Analysis
Government Treasury budget Financial Management Service
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4. Methodology

To investigate whether the volatility impact of the US macroeco-
nomic news depends on the state of the economy, we use a two-step
procedure. First, we estimate the pure announcement effect of all of
the combined US macroeconomic news over the entire sample. Then,
we compute the indicator-specific macroeconomic news effects on re-
turn volatility using the estimated transition probability calculated in
the first stage. Hence, the transition probability estimated in the first
stage serves as the endogenous threshold that allows us to examine
the state-dependency of news effects in the second stage.

We begin our analysis by estimating the transition function, G, using
the two-state logistic smooth transition regression (LSTR)model, intro-
duced by Teräsvirta (1994):

yt;n ¼ α1 þ∑
J

j¼1
β jΓt;n− j þ α2 þ∑

J

j¼1
β0

jΓt;n− j

( )
G ψt;n;γ; c
� �

þ ut;n ð1Þ

with G ψt;n;γ; c
� �

¼ 1

1þ exp −γ∏K
k¼1 ψt;n−ck
� �h i ;γN0 ð2Þ

where yt ,n denotes the filtered exchange rate volatility on day t and in-
traday time interval n (n=1,2,…N). Γt ,n is a vector of all of the com-
bined US macroeconomic news announcements released over the
sample period. G represents the logistic transition function of the con-
tinuous transition variable (ψ),5 the shape parameter (γ), the location
parameter (c), and transition function scale (k).6 The transition func-
tion, G, allows us to account for the effect of an increase in the probabil-
ity of being in a contraction (or expansion) period on a continuous
5 We checked the effects of lagged variables and found no significant differencewith the
contemporaneous ones.

6 The selection of k is based on the model specification test suggested by Teräsvirta
(1994). The result of the test suggests k = 1, i.e. the logistic STR (LSTR1).
spectrum, hence capturing the direct effect of state uncertainty in our
volatility framework.

To illustrate our methodology in this section, we use the ISM index
as the transition variable. However, the analysis below also considers al-
ternative transition variables such as non-farm payroll and housing
starts. Themodel implies that there is a transition between two regimes
when G(ψt ,n,γ,c)=0 (tends to occur when ψt ,nbc) or G(ψt ,n,γ,c)=1
(tends to happen when ψt ,n≥c). For instance, an ISM index value
(ψt ,n) below the level “c” represents an economic contraction and
hence implies that G = 0. Here, the threshold level “c” itself is endoge-
nously determined as well.

A small (large) shape parameter γ implies a smooth (sharp) transi-
tion between regimes. As γ tends to infinity, the model converges to a
switching regression and when γ is not statistically different from
zero, the model simplifies to a linear regression model. βj and (βj+βj′)
represent themacroeconomic news effects on volatility during the con-
traction regime (ψt ,nbc) and expansion regime (ψt ,n≥c) respectively. J
denotes the time length of news effect persistence where j=1 corre-
sponds to the contemporaneous effect.

We compute the filtered exchange rate volatility through a sequen-
tial process following Andersen and Bollerslev (1998), and Laakkonen
and Lanne (2009). First, we estimate the cyclical volatility component
using Flexible Fourier Form (FFF) regression:

f t;n ¼ μ þ δ1nþ δ2n2 þ∑
L

l¼1
λlIl;t;n

þ ∑
P

p¼1
δc;p cos

2πp
N

n
� �

þ δs;p sin
2πp
N

n
� �� �

þ εt;n; and f t;n

¼ 2Ln
Rt;n−R
�� ��
σ t=

ffiffiffiffi
N

p ; ð3Þ

where Rt ,n denotes the intraday returns, R is the expected intraday
returns. σt represents the GARCH (1,1) one day ahead volatility,7 and
N the number of time intervals per day. Il captures the seasonal pattern
l including the Japanese lunch, Japanese open, and the US late afternoon
during the US daylight saving time.8 In order to capture the determinis-
tic and time-varying seasonality components, we estimate the FFF esti-
mation in sequential sub-periods of four weeks.9 We estimate the
normalized intraday seasonality as:

ŝt;n ¼ exp f̂ t;n=2
� �

=st;n; ð4Þ

where f̂ t;n denotes the fitted values from Eq. (3) and st;n represents the
average intraday seasonality. To compute the filtered returns,10 we
divide the original returns Rt ,n by the normalized intraday seasonality:

R̂t;n ¼ Rt;n

ŝt;n
; ð5Þ

Then, we calculate the filtered exchange rate volatility as:

yt;n ¼ 2Ln
R̂t;n−R
��� ���
σ t=

ffiffiffiffi
N

p : ð6Þ

We plot the autocorrelation coefficients of the original and filtered
absolute returns in a five-day auto-correlogram in Fig. 2, which shows
andBollerslev (1998) andAndersen et al. (2003). See Eq. (7) for the exact formof thepoly-
nomial structure.

9 We also consider sub-periods of one and two weeks, but the estimated results were
not statistically significant.
10 See Andersen and Bollerslev (1998) for a more detailed explanation of the procedure.



Fig. 1. Business cycle indicators.
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that the FFF method filters most of the intraday seasonality in exchange
rate volatility.

Previous studies show that the volatility impact of news is persistent
and lasts for about 2 h (Andersen et al., 2003; Laakkonen and Lanne,
2009; Ben Omrane and Hafner, 2015; Bauwens et al., 2005;
Dominquez and Panthaki, 2006). To control for the volatility persistence
in our model, we impose a polynomial structure on the response pat-
terns associated with βj and βj′, where J denotes the response window
(j=1,2,… , J). The polynomial specification ensures that the response
patterns are fully incorporated within the response horizon J11:

λ j ¼ τ1 1−
j
J

� �3
 !

þ τ2 1−
j
J

� �2
 !

jþ τ3 1−
j
J

� �� �
j2: ð7Þ

Here, λj represents the fitted values corresponding to the centered
average absolute returns12 regression on the polynomial exogenous
variables. As seen in Fig. 3, the estimated decay structure matches the
actual average news impact pattern quite well.

To investigate the exchange rate response to different macroeco-
nomic news surprises over the two regimes, we estimate both the re-
turn and volatility models. We model intraday returns Rt ,n as a linear
11 The response horizon includes a two-hour window plus the contemporaneous period
(J = 25).
12 Centered average absolute returns are computed as the average absolute returns at
each time interval just after the news announcements minus the average absolute return
computed over the whole sample.
function of lagged values of itself and macroeconomic news surprises:

Rt;n ¼ θ1 þ ϑi ∑
I

i¼1
Rt;n−i þ∑

Q

q¼1
∑
J0

j0¼1
κq; j0Sq;t;n− j0

þ θ2 þ∑
Q

q¼1
∑
J0

j0¼1
κ 0
q; j0Sq;t;n− j0

( )
Ĝ ψt;n;γ; c
� �

þ νt;n: ð8Þ

Sq denotes the news surprise in indicator q computed as the differ-
ence between the actual value of the news (Aq) minus its median fore-
cast (Fq) divided by the standard deviation of the difference (Aq−Fq). Q
represents the 24 different types of US macroeconomic news indicators
under analysis. We choose I=2 and J′=2 based on the Schwarz and
Akaike information criteria.

Finally, we examine the volatility response to macroeconomic news
surprises using the following model based on Andersen et al. (2003):

νt;n
�� �� ¼ η1 þω

σ̂ tffiffiffiffi
N

p þ∑
Q

q¼1
∑
J

j¼1
φq; j Sq;t;n− j

�� ��
þ ∑

P

p¼1
δc;p cos

2πp
N

n
� �

þ δs;p sin
2πp
N

n
� �� �

þ∑
L

l¼1
λ0
lIl;t;n

þ η2 þ∑
Q

q¼1
∑
J

j¼1
φ0
q; j Sq;t;n− j
�� ��( )

Ĝ ψt;n;γ; c
� �

þ χt;n: ð9Þ

where the first term on the right hand side represents the constant vec-
tor; the second term denotes the one-step ahead volatility GARCH (1,1)
and the third component captures the effect of the absolute news sur-
prise on volatility. The state-dependence of the volatility response to
macroeconomic news is captured by the interaction of the estimated lo-

gistic transition function (Ĝ) with the absolute news surprise term. Last-
ly, χt ,n represents the residuals from the model.



Fig. 2. Autocorrelation coefficients of the original and filtered absolute 5-minute returns (yt,n).
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5. Empirical analysis and discussion of results

This section presents and discusses the empirical results from our
analysis. In the first part, we present the estimated logistic transition
probability functions (Eqs. (1) and (2)) for various different indicators
to determine endogenous crisis thresholds in FXmarkets over our sam-
ple period. In the second part, we investigatewhether there is a system-
atic change in the volatility reaction of exchange rates to news.
However, instead of using exogenous crisis thresholds, we use the en-
dogenously determined thresholds in the volatility model (Eq. (9)),
and present the estimated news response coefficients. The third sub-
section discusses our results.

5.1. Endogenous crisis thresholds

First, we begin by discussing the estimated parameters from the
smooth transition regression model, which employs the ISM index as
the transition variable (Table 3). Our estimation suggests that the
smoothness (or slope) parameter of the logistic function,γ, is statistical-
ly significantly different from zero at the one percent level and is ap-
proximately equal to four for the euro and pound-dollar exchange
rates and six for the yen-dollar currency pair. The slope parameter γ in-
dicates how rapidly the transition between different states takes place.
While a moderate value of γ=2 indicates a smooth move between re-
gimes (i.e. a transition), an estimated value ofγ=4suggests a relatively
abrupt move (i.e. a switch).

To illustrate this result graphically, we plot the estimated transition
functions against time in Figs. 4, 5 and 6. We find that the logistic tran-
sition functions based on the ISM index portray a steep regime change
at the beginning of 2008 followed by a relatively gradual improvement
in the second quarter of 2008. The logistic function reflects another
switch into a contraction state in the fourth quarter of 2008 that lasts
until September 2009. We compare the timing of the estimated logistic
function with that of the NBER recession dates. According to the NBER,
the Great Recession started in January 2008 and ended at the end of
June 2009. The transition periods estimated by the ISM logistic function
align with the NBER business cycle dates, though the model predicts an
interim improvement in economic statewithin theNBER recessionwin-
dow, which then reverts back into contraction in the third quarter of
2008.

To assess which macroeconomic indicators exhibit the earliest
warning signal for the upcoming crisis over our sample period and to
check whether transition dynamics change depending on the choice of
transition variable, we consider a set of alternative indicators suggested
by the previous literature. In their analysis of the state-dependent news
effects, Andersen et al. (2003) use the non-farm payroll employment to
partition the sample into recession and expansion periods. Laakkonen
and Lanne (2009) and Veredas (2006), on the other hand, use the ISM
index and suggest that the forward-looking variables perform better
as transition indicators. Following this literature, we include the non-
farm payroll employment and two additional forward-looking indica-
tors, the housing starts and consumer confidence index, to our list of
transition variables.

As seen in Figs. 4, 5 and 6, consumer confidence reveals switches in
all three markets similar to the ones estimated based on the ISM index.
Logistic functions based on employment figures indicate abrupt moves,
but the deterioration and improvement inmarket conditions occur later
compared to theNBER recession start and enddates. This pattern is con-
sistent with the slower adjustment in labor markets and the jobless re-
covery experienced following the Great Recession (Elsby, Hobijn, &
Sahin, 2010). In addition, the thresholds estimated based on housing
starts and consumer confidence data indicate that the crisis in currency



Fig. 3.Average news impact pattern and the estimated decay structure. This figure represents the actual average volatility response tomacroeconomic news announcements for the three
currency pairs (euro, pound, yen vs the US dollar) and the estimated polynomial decay structure based on Eq. (7).
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markets continues throughout 2009 whereas the estimated thresholds
based on employment and manufacturing index data suggest that the
crisis in the major FX markets ends by late 2009.

In contrast to the logistic functions based on consumer confidence
and non-farm payroll employment figures, the housing starts reveal a
Table 3
Smooth transition model: Estimation results based on alternative transition indicators.
The panels in this table present the parameter estimates of the smooth transition model (Eqs. (
reports the estimation results based on a different transition indicator such as the ISM index, c
reported next to the estimated parameters.

ISM index p-Value Consumer confidence p-Value

Panel A. EUR/USD estimation results for Eqs. (1) and (2)
α1 3.80 0.00 −1.87 0.00
β 0.71 0.00 0.97 0.00
α2 −0.09 0.00 −0.09 0.00
β′ 1.00 0.00 0.82 0.00
γ 3.80 0.01 10.44 0.07
c −1.94 0.01 9.70 0.00

Panel B. GBP/USD estimation results for Eqs. (1) and (2)
α1 3.85 0.00 −1.82 0.00
β 0.56 0.00 0.67 0.00
α2 −0.10 0.00 −0.09 0.00
β′ 0.88 0.00 0.83 0.00
γ 4.08 0.01 4.01 0.16
c −1.24 0.09 0.26 0.96

Panel C. JPY/USD estimation results for Eqs. (1) and (2)
α1 3.73 0.00 −1.92 0.00
β 0.95 0.00 0.88 0.00
α2 −0.09 0.00 −0.10 0.00
β′ 0.68 0.00 0.87 0.00
γ 6.22 0.12 2.78 0.10
c −2.16 0.00 68.77 0.00
more gradual and early deterioration in economic conditions in the
euro-dollar and pound-dollar markets. Consistent with this finding,
the logistic functions estimated based on the housing starts data have
smaller slope parameters 2.7 and 3.8 respectively (Table 3A and B) in
the euro and pound markets indicating a smoother transition between
1) and (2)) for the euro-dollar, pound-dollar and yen-dollar exchange rates. Each column
onsumer confidence, housing starts and non-farm payroll employment. The p-values are

Housing starts p-Value Non-farm payroll p-Value

−1.86 0.00 −1.86 0.00
0.87 0.00 0.83 0.00
−0.11 0.00 −0.09 0.00
1.04 0.00 0.90 0.00
2.72 0.02 8.12 0.02
−0.03 0.69 −8.80 0.59

−1.82 0.00 −1.82 0.00
0.70 0.00 0.61 0.00
−0.11 0.00 −0.09 0.00
0.86 0.00 0.84 0.00
3.87 0.05 6.99 0.04
−0.02 0.81 −27.72 0.18

−1.93 0.00 −1.92 0.00
1.19 0.00 0.94 0.00
−0.12 0.00 −0.10 0.00
0.61 0.00 0.77 0.00
4082.62 0.99 7.62 0.05
1.52 0.94 −49.98 0.02



Fig. 4. The estimated logistic transition function for the euro-dollar exchange rate. The figures in the first column plot the estimated logistic transition function (Eq. (1)) against time; the
figures in the second column plot the estimated logistic transition function (Eq. (1)) against the transition variable. The graphs in the first row are based on the estimation using the ISM
index as the transition variable. The second, third and fourth rows represent the logistic function graphs using the consumer confidence, housing starts and non-farm payroll employment
respectively. The solid line represents the NBER business cycle dates.

137W. Ben Omrane, T. Savaşer / International Review of Financial Analysis 52 (2017) 130–143
states. The estimated transition function in yen-dollar also shows early
signs of contraction, however, unlike euro and pound, yen portrays a
switch into the contraction state in the first quarter of 2007. The distinct
pattern associated with yen is likely due to yen's own safe-haven cur-
rency status. Yen has been the “safest” of safe haven currencies during
the recent global financial crisis. In fact, Fatum et al. (2016) illustrate
that only the yen appreciated consistently against the dollar during
the crisis regardless of the prevailing market uncertainty level. In line
with their results, we find the state uncertainty probabilities estimated
for the euro and poundmarkets to bemore sensitive to the conditions in
the US housing sector, displaying earlier and more gradual signs of de-
terioration, compared to the transition probabilities associated with
the yen market.

5.2. State-dependence in news effects

In the second part of our analysis, we investigate whether the news
effects are in fact state-dependent. To conduct the first-pass analysis of
state-dependence, we turn to Table 3, where we report the estimated
parameters fromEqs. (1) and (2). In the estimated smooth transition re-
gression model, the coefficient β represents the effect of the aggregate
news indicator (Γ) during the crisis period andβ+β′ captures the effect
of the combined news indicator (Γ) during the expansionary period.
When β′ is significantly different from zero, we conclude that the
volatility response to macroeconomic news is state-dependent. Our re-
sults reveal that both β and β′ are positive and statistically significant,
which suggests that macroeconomic news increases volatility and that
this increase is more substantial during the expansion period compared
to the crisis period (Table 3). This result holds for all logistic functions
regardless of the transition variable used in the estimation procedure
and suggests that the volatility reaction to aggregate news decrease as
state uncertainty increases beyond an endogenously determined
threshold level.

Next, in order to examine the state-dependence pattern in more de-
tail, we estimate the contemporaneous volatility response to the indi-
vidual news announcements (as opposed to the combined news
aggregate) across different regimes. Table 4A presents the volatility re-
sponse coefficients based on the estimation of Eq. (9) using ISM as the
transition indicator. In this specification, ϕ represents the contempora-
neous volatility response coefficient in the crisis period and (ϕ + ϕ′)
represents the corresponding coefficient in the expansion period.

For the euro market (pound and yen respectively), we find that 13
(10 and 8) out of the total of 24 news items are associated with a vola-
tility response that is statistically significantly larger in expansion com-
pared to the crisis, while 8 (5 and 10) news items are associated with a
larger reaction in the crisis period. The coefficients associated with the
remaining 3 (9 and 6) news items reveal that the volatility response
does not depend on the level of state of the economy. Overall, for the



Fig. 5. The estimated logistic transition function for the pound-dollar exchange rate. Thefigures in the first column plot the estimated logistic transition function (Eq. (1)) against time; the
figures in the second column plot the estimated logistic transition function (Eq. (1)) against the transition variable. The graphs in the first row are based on the estimation using the ISM
index as the transition variable. The second, third and fourth rows represent the logistic function graphs using the consumer confidence, housing starts and non-farm payroll employment
respectively. The solid line represents the NBER business cycle dates.
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three currencies studied, on average, the magnitude of the volatility re-
sponse is larger in expansions for about 43% of the 24 news items under
analysis. The volatility reaction is larger in the crisis period for about a
third of the news items, and market response to about a quarter of the
news items exhibit time-invariant properties.

When there are differences in volatility reaction across different
states of the economy, these differences are economically meaningful.
In the yen-dollarmarket, for instance, a one standard deviation increase
in the unanticipated component of the non-farmpayroll announcement
leads to an immediate 11 basis points jump in volatility during the ex-
pansionwhereas the same increase in the announcement surprise is as-
sociated with an eight basis point increase in the crisis period, a
difference that is statistically significant at the one percent level (Table
4A). This is an economically significant magnitude given the conven-
tional dollar-yen interdealer spreads, which average around 1.5 basis
points over our sample period (Mancini, Ranaldo, & Wrampelmeyer,
2013).

In particular, we find that the non-farm payroll, GDP advance re-
lease, retail sales and CPI announcements are consistently associated
with a volatility reaction that is larger in expansion compared to the cri-
sis period in all threemarkets. In contrast, the volatility response to new
home sales and Fed funds rate is consistently larger in the crisis period.
For instance, in the yen-dollarmarket, a one standard deviation increase
in the unanticipated component of the new home sales announcement
lead to a one basis point jump in volatility during the expansion period
whereas the same increase in the announcement surprise is associated
with a seven basis point increase in the crisis period, a difference that
is statistically significant at the one percent level (Table 4A). These re-
sults also hold for the euro and pound-dollar exchange rates and are ro-
bust to using alternative indicators as transition variables in the
estimation of logistic functions (Tables 4B and 4C).

5.3. Discussion of results

The results from the first part of our analysis suggest that the crisis
thresholds (i.e. start and end dates) vary significantly depending on
the transition indicator used for the estimation.Whenwe use consumer
confidence, non-farm payroll employment or manufacturing (ISM)
index to determine the transition dynamics, we find that the crisis in
the major currency markets began in the first quarter of 2008, which
overlaps with the recession start date determined by the National Bu-
reau of Economic Research (NBER). However, whenwe estimate the re-
gime thresholds based on housing data, we find that thefirst signs of the
crisis date back to the first quarter of 2007, suggesting that the housing
starts data exhibit the earliest signal of the upcoming increase in state
uncertainty. We attribute this sensitivity to the information content of



Fig. 6. The estimated logistic transition function for the yen-dollar exchange rate. The figures in the first column plot the estimated logistic transition function (Eq. (1)) against time; the
figures in the second column plot the estimated logistic transition function (Eq. (1)) against the transition variable. The graphs in the first row are based on the estimation using the ISM
index as the transition variable. The second, third and fourth rows represent the logistic function graphs using the consumer confidence, housing starts and non-farm payroll employment
respectively. The solid line represents the NBER business cycle dates.
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themacroeconomic indicator used as the transition variable in the logis-
tic function. Considering the role of the US housing sector in the evolu-
tion of the global financial crisis, the forward-looking housing indicator
contains market specific data related to the source of the crisis. Accord-
ingly, the logistic function estimated using the housing starts indicator
reflects an earlier transition compared to the other forward-looking in-
dicators such as the ISMand the consumer confidence index,whichpro-
vide more general information about the state of the manufacturing
sector and the overall economic sentiment.

In their investigation of the effects of the recent US financial crisis on
FX markets, Melvin and Taylor (2009) assume August 2007 and
Fratzscher (2009) assumes July 2008 as the start date of the crisis in
FX markets. Our results based on housing starts data suggest that the
crisis definition employed in Melvin and Taylor (2009) is more likely
to capture the crisis effects fully. In addition, according to the endoge-
nously determined thresholds based on housing starts and consumer
confidence data, we find that the crisis in currency markets continues
throughout 2009 whereas the estimated thresholds based on employ-
ment and manufacturing index data suggest that the crisis in the
major FX markets ends by late 2009.

The second part results indicate that the impact of news on ex-
change rate volatility varies over time. When we use an aggregate
news indicator, we find that macroeconomic news, on average, tend
to generate a larger reaction in expansions. When we zoom in and in-
vestigate volatility reaction to individual news indicators (as opposed
to an aggregate news indicator), we find that this result holds for
about 40% of the news indicators. Yet, there are specific announcements
such as the new home sales and Fed funds rate announcements that
generate a larger volatility impact during the recent financial crisis.

The larger volatility reaction to news in expansions is in linewith the
Veronesi (1999) model, which predicts larger asset return reaction to
bad news in expansions andmoremuted reaction to news in recessions.
It is also consistent with the conjecture that investors pay less attention
to macroeconomic news when the relationship between these an-
nouncements and the economic outlook is more uncertain (Ehrmann,
Osbat, Strasky, & Uusküla, 2013). Another possible explanation is that
increased uncertainty regarding economic conditionsmay shift the cen-
tral bank priorities, leading to a change in the investors' perception of
future monetary policy. For instance, due to the Fed's financial stability
mandate, investorsmay expect it to react less strongly to positivemacro
newswhen risk is elevated. Through interest parity condition andmon-
etary policy reaction function, the updated expectations regarding the
future interest rate path can influence how exchange rates react tomac-
roeconomic news (Gürkaynak, Sack, & Swanson, 2005; Swanson &
Williams, 2013, 2014; Goldberg & Grisse, 2013), ultimately weakening
the reaction of bond and currency markets to macroeconomic news in
crisis periods.

We also confirm the external validity of the state-dependent news
effects documented in Laakkonen and Lanne (2009), which focus on
the euro-dollar exchange rate during the 1999–2004 period. However,
while Laakkonen and Lanne (2009) find statistically significant param-
eter estimates for β and β′, the slope and location parameters (γ and



Table 4A
Contemporaneous volatility response (transition indicator: ISM index).
This table reports the parameter estimates from the volatility model (Eq. (9)), which is calculated based on the endogenously estimated thresholds using the ISM index as the transition
indicator. For each currency pair, the first column lists the contemporaneous volatility response coefficient associated with individual news announcements in the expansion period (ϕ+ ϕ′);
the second column lists the contemporaneous volatility response coefficient associatedwith individual news announcements in the crisis period (ϕ). The last column reports the p-value of the
coefficient equality test. *, **, *** denote statistical significance at 10%, 5%, 1% level respectively.

ISM USD/EUR USD/GBP USD/JPY

News variables Expans. Crisis Pdiff Expans. Crisis Pdiff Expans. Crisis Pdiff

Capacity utilization 0.015*** 0.021*** 0.48 0.008* 0.017*** 0.93 0.015*** 0.037*** 0.66
GDP advanced 0.171*** −0.004 0.00 0.105*** 0.001 0.00 0.215*** −0.006 0.00
GDP second 0.022*** −0.005 0.00 0.018*** −0.001 0.00 0.014** 0.020*** 0.60
GDP third 0.012*** −0.026*** 0.00 0.007* −0.012 0.05 0.003 −0.032*** 0.02
Industrial prod. −0.004 −0.009* 0.93 −0.006 −0.007* 0.64 −0.004 −0.032*** 0.10
Personal income 0.002 −0.016*** 0.01 −0.001 0.000 0.66 −0.003 0.015** 0.02
Retail sales 0.037*** 0.027*** 0.00 0.025*** 0.018*** 0.00 0.043*** 0.019*** 0.00
New home sales 0.003 0.033*** 0.01 0.003 0.012* 0.45 0.012*** 0.066*** 0.00
Personal exp. 0.011*** 0.005 0.05 0.008*** −0.007 0.00 0.007*** −0.021*** 0.00
Business invent. 0.004 −0.014*** 0.00 0.001 −0.001 0.60 0.001 0.022*** 0.01
Construction sp. 0.021*** 0.016*** 0.00 0.009*** 0.017*** 0.82 0.013*** 0.015*** 0.22
Durable orders 0.024*** 0.015*** 0.00 0.012*** 0.015*** 0.14 0.022*** 0.009 0.00
Factory orders 0.007** 0.006* 0.27 0.001 0.010*** 0.17 0.008*** 0.011*** 0.53
CPI 0.035*** 0.018*** 0.00 0.022*** 0.002 0.00 0.034*** 0.014*** 0.00
PPI 0.016*** −0.007 0.00 0.011*** −0.006* 0.00 0.007*** 0.044*** 0.00
Cons. confidence 0.021*** 0.004 0.00 0.007** 0.009*** 0.47 0.016*** 0.014*** 0.03
Housing starts 0.015*** −0.008 0.00 0.007*** −0.004 0.01 0.012*** 0.012* 0.24
ISM 0.023*** 0.018*** 0.00 0.016*** 0.018*** 0.03 0.032*** 0.015*** 0.00
Leading indic. 0.000 0.012*** 0.10 −0.001 0.011*** 0.02 −0.001 0.007* 0.24
Initial claims 0.022*** 0.023*** 0.00 0.011*** 0.008*** 0.00 0.021*** 0.023*** 0.00
Nonfarm payroll 0.099*** 0.074*** 0.00 0.067*** 0.060*** 0.00 0.108*** 0.079*** 0.00
Fed funds rate 0.059*** 0.064*** 0.00 0.040*** 0.047*** 0.00 0.049*** 0.068*** 0.00
Trade balance 0.060*** 0.005 0.00 0.035*** 0.008*** 0.00 0.054*** −0.004 0.00
Treasury budget 0.006* 0.040*** 0.00 0.002 0.034*** 0.00 0.008** 0.035*** 0.03
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c, respectively) in their analysis are statistically insignificant at the five
percent level.

Our finding regarding the stronger volatility reaction to new home
sales and the Fed funds rate releases is consistent with context-specific
relevance of the housing and credit markets in the evolution of the US
financial crisis. Investors may rationally pay more attention to the
Table 4B
Contemporaneous volatility response (transition indicator: Non-farm payroll employment).
This table reports the parameter estimates from the volatility model (Eq. (9)), which is calcula
ment as the transition indicator. For each currency pair, the first column lists the contemporan
expansion period (ϕ+ ϕ′); the second column lists the contemporaneous volatility response co
column reports the p-value of the coefficient equality test. *, **, *** denote statistical significan

NFP USD/EUR USD/G

News variables Expans. Crisis Pdiff Expan

Capacity utilization 0.024* 0.019*** 0.00 0.004
GDP advanced report 0.332*** −0.004 0.00 0.088*
GDP second report 0.013 −0.004 0.12 0.021*
GDP third report −0.002 0.004 0.07 −0.00
Industrial production −0.035** −0.006 0.00 −0.00
Personal income −0.004* −0.008** 0.57 −0.00
Retail sales 0.035*** 0.024*** 0.77 0.026*
New home sales −0.002 0.035*** 0.18 0.003
Personal expenditure 0.007 −0.002 0.65 0.005*
Business inventories −0.007* −0.005* 0.84 −0.00
Construction spending 0.007 0.012*** 0.01 0.008*
Durable orders 0.032*** 0.024*** 0.19 0.010*
Factory orders 0.003 0.011*** 0.48 0.000
Consumer price index 0.037*** 0.017*** 0.18 0.024*
Producer price index 0.032*** 0.002 0.00 0.006*
Consumer confidence 0.024*** 0.008*** 0.12 0.007*
Housing starts 0.012*** 0.002 0.01 0.007*
ISM 0.009*** 0.017*** 0.00 0.017*
Leading indicators 0.031*** 0.010*** 0.00 −0.00
Initial claims 0.013*** 0.025*** 0.18 0.011*
Nonfarm payrolls 0.097*** 0.073*** 0.00 0.068*
Fed funds rate 0.052*** 0.077*** 0.00 0.033*
Trade balance 0.062*** 0.009*** 0.33 0.037*
Treasury budget −0.003 0.033*** 0.21 0.008*
announcements that contain information about the relevant risk factors
driving interest rates and the risk premia (such as housingmarket relat-
ed news during the crisis), which are critical in determining exchange
rates. If investors believe that the Fed's concerns about the real-estate
market are affecting its policy rate decision, investors may place a
higher weight on announcements that contain incremental information
ted based on the endogenously estimated thresholds using the non-farm payroll employ-
eous volatility response coefficient associated with individual news announcements in the
efficient associatedwith individual news announcements in the crisis period (ϕ). The last
ce at 10%, 5%, 1% level respectively.

BP USD/JPY

s. Crisis Pdiff Expans. Crisis Pdiff

0.019*** 0.41 0.001 0.040*** 0.02
** 0.002 0.00 0.190*** −0.005 0.00
** 0.000 0.00 0.024*** 0.019*** 0.06
6 0.005 0.20 0.000 −0.008 0.67
8 −0.007* 0.45 0.008 −0.034*** 0.00
2 −0.002 0.85 −0.005* 0.012** 0.01
** 0.017*** 0.00 0.046*** 0.021*** 0.00

0.022*** 0.05 0.013*** 0.045*** 0.11
* 0.001 0.11 0.010*** −0.019*** 0.00
1 0.001 0.72 −0.001 0.014*** 0.07
** 0.011*** 0.42 0.015*** 0.013*** 0.08
** 0.022*** 0.82 0.023*** 0.009* 0.00

0.014*** 0.01 0.008** 0.011*** 0.52
** 0.002 0.00 0.037*** 0.017*** 0.00
** 0.000 0.03 0.013*** 0.026*** 0.97
** 0.009*** 0.44 0.017*** 0.013*** 0.02
** −0.004 0.00 0.016*** −0.003 0.00
** 0.019*** 0.02 0.030*** 0.019*** 0.00
1 0.010*** 0.06 −0.002 0.007* 0.22
** 0.007*** 0.00 0.021*** 0.024*** 0.00
** 0.056*** 0.00 0.115*** 0.075*** 0.00
** 0.057*** 0.28 0.041*** 0.077*** 0.64
** 0.009*** 0.00 0.055*** 0.003 0.00
* 0.027*** 0.19 0.005 0.031*** 0.08
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about the housing sector during the crisis. In fact, Faust et al. (2007) find
a similar pattern for the exchange rate reaction to US trade deficit news
during the decade preceding 2002. In the earlier part of their sample,
when trade deficit was high, investors were quite sensitive to trade def-
icit news, but this effect waned over time as the deficits eased. More re-
cently, Égert and Kočenda (2014) also find that the responsiveness of
CEE exchange rates to verbal central bank communications become im-
portant only during the crisis period suggesting the possibility that in-
vestors pay more attention central bank policy announcements during
times of crisis when the bank's lender of last resort function gain more
relevance. Consistent with these findings, Gilbert, Scotti, Strasser, and
Vega (2015) document that an announcement's information content
(such as its ability to forecast major fundamentals including interest
rates) and its timing are critical in determining its impact on asset
returns. Overall, the results reported in Faust et al. (2007), Égert and
Kočenda (2014) andGilbert et al. (2015) are consistentwith our finding
regarding the stronger volatility reaction to new home sales and the Fed
funds rate announcements, highlighting the role of economic environ-
ment (and the context-specific central bank policy decisions) in gener-
ating time-varying news effects.
6. Robustness

To test the validity of our main results, we consider various alterna-
tive measures of economic activity to analyze the state-dependence in
news effects. In their investigation of time-varying announcement ef-
fects, Andersen et al. (2003, 2007) use the non-farm payroll employ-
ment to partition samples into recession and expansion periods.
Accordingly, we re-estimate Eq. (9) by incorporating the predicted en-
dogenous transition dates based on the logistic function that uses
non-farm payroll employment as the transition indicator (Table 4B).
We find that, for the three currency pairs, on average, the magnitude
of the volatility response is larger in the expansion period compared
to the crisis period for about 40% of the 24 news categories studied
here. The volatility reaction is larger during the crisis for about a fifth
Table 4C
Contemporaneous volatility response (transition indicator: Housing starts).
This table reports the parameter estimates from the volatility model (Eq. (9)), which is calcula
transition indicator. For each currency pair, the first column lists the contemporaneous volatili
period (ϕ + ϕ′); the second column lists the contemporaneous volatility response coefficient
reports the p-value of the coefficient equality test. *, **, *** denote statistical significance at 10%

Housing starts USD/EUR USD/GBP

News variables Expans. Crisis Pdiff Expans.

Capacity utilization 0.009 0.021*** 0.80 −0.003
GDP advanced 0.172*** −0.007** 0.00 0.101***
GDP second 0.036*** −0.005 0.00 0.014**
GDP third −0.006 0.005 0.35 −0.006
Industrial prod. −0.002 −0.009* 0.73 0.001
Personal income 0.001 −0.006 0.29 −0.002
Retail sales 0.040*** 0.025*** 0.00 0.026***
New home sales −0.001 0.035*** 0.00 0.001
Personal exp. 0.022*** −0.007** 0.00 0.013***
Business invent. 0.000 −0.003 0.75 −0.001
Construction spend. 0.020*** 0.013*** 0.00 0.009***
Durable orders 0.023*** 0.020*** 0.00 0.014***
Factory orders 0.008** 0.007** 0.26 0.003
CPI 0.042*** 0.014*** 0.00 0.021***
PPI 0.021*** −0.003 0.00 0.014***
Cons. confidence 0.024*** 0.008*** 0.00 0.016***
Housing starts 0.014*** 0.006 0.00 0.007***
ISM 0.025*** 0.022*** 0.00 0.016***
Leading indic. 0.001 0.008*** 0.41 0.001
Initial claims 0.021*** 0.025*** 0.00 0.012***
Nonfarm payroll 0.100*** 0.077*** 0.00 0.071***
Fed funds rate 0.059*** 0.068*** 0.00 0.042***
Trade balance 0.072*** 0.008*** 0.00 0.041***
Treasury budget 0.009 0.032*** 0.33 0.022***
of the news items and 40% of the news items are associated with a sta-
tistically equal volatility reaction in either state.

The results also hold when we repeat this exercise by using housing
starts as the transition indicator (Table 4C). The volatility response pat-
tern based on this alternativemacro indicator reveal amore stable reac-
tion to news in foreign exchange markets compared to the volatility
response pattern estimated based on the ISM index. In our regression
analysis based on the ISM estimates, about a quarter of the news
items are associated with statistically indistinguishable market reaction
in contractions and expansions. This number goes up to 40% when esti-
mations are based on housing starts.

Previous studies have found that exchange rate volatility remains el-
evated up to 2 h after the announcement of scheduled macroeconomic
news (Andersen et al., 2003; Bauwens et al., 2005; Dominquez and
Panthaki, 2006). Therefore, as a further robustness check, we estimate
the two-hour cumulative volatility response to macroeconomic news
(Table 5). Reassuringly, our previous results remain unchanged when
we consider the cumulative volatility response to news instead of the
contemporaneous volatility reaction to news.

7. Conclusion

In this paper, we investigate the volatility reaction tomacroeconom-
ic news in the euro, pound and yen markets during the recent global fi-
nancial crisis. Unlike the traditional event studies that define economic
states based on exogenously determined thresholds, we endogenously
estimate the probabilities associated with transitioning into a new re-
gime, which allows for the possibility of a gradual as well as an instan-
taneous regime change. Based on the estimated transition dates, we
compute the volatility response coefficients associatedwith each sched-
uled news event and analyze whether these responses are sensitive to
the changes in the economic environment.

Our analysis documents that although volatility response to most
news indicators is larger in expansion periods, the currencymarkets' re-
action to the newhome sales and Fed funds rate newswas stronger dur-
ing the crisis period.We also find that the estimated transition function
ted based on the endogenously estimated thresholds using the housing starts data as the
ty response coefficient associated with individual news announcements in the expansion
associated with individual news announcements in the crisis period (ϕ). The last column
, 5%, 1% level respectively.

USD/JPY

Crisis Pdiff Expans. Crisis Pdiff

0.019*** 0.05 −0.004 0.036*** 0.014
0.002 0.00 0.153*** 0.001 0.000
0.007** 0.12 0.021** 0.021*** 0.235
0.004 0.21 −0.005 −0.002 0.709
−0.009** 0.38 0.006 −0.028*** 0.012
0.000 0.52 −0.005 0.009** 0.012
0.022*** 0.00 0.038*** 0.034*** 0.000
0.009** 0.18 0.009*** 0.034*** 0.051
−0.003 0.00 0.017*** −0.011*** 0.000
0.000 0.82 0.000 0.008*** 0.306
0.013*** 0.40 0.010** 0.016*** 0.706
0.014*** 0.01 0.016*** 0.022*** 0.137
0.009*** 0.60 0.004 0.012*** 0.633
0.007*** 0.00 0.031*** 0.027*** 0.000
0.000 0.00 0.014*** 0.017*** 0.183
0.007*** 0.00 0.016*** 0.015*** 0.083
0.002 0.01 0.011*** 0.017*** 0.581
0.020*** 0.04 0.021*** 0.028*** 0.104
0.007*** 0.45 0.002 0.005 0.864
0.009*** 0.00 0.016*** 0.025*** 0.053
0.062*** 0.00 0.093*** 0.100*** 0.000
0.047*** 0.00 0.042*** 0.070*** 0.141
0.009*** 0.00 0.059*** 0.011*** 0.000
0.024*** 0.10 0.027*** 0.026*** 0.123



Table 5
Cumulative volatility response (transition indicator: ISM index).
This table reports the parameter estimates from the volatility model (Eq. (9)), which is calculated based on the endogenously estimated thresholds using the ISM index as the transition
indicator. For each currency pair, the first column lists the cumulative (two-hour) volatility response coefficient associated with individual news announcements in the expansion period
(ϕ+ϕ′); the second column lists the contemporaneous volatility response coefficient associatedwith individual news announcements in the crisis period (ϕ). The last column reports the
p-value of the coefficient equality test. *, **, *** denote statistical significance at 10%, 5%, 1% level respectively.

ISM USD/EUR USD/GBP USD/JPY

News variables Expans. Crisis Pdiff Expans. Crisis Pdiff Expans. Crisis Pdiff

Capacity utilization 0.080*** 0.112*** 0.48 0.044* 0.093*** 0.93 0.075*** 0.182*** 0.09
GDP advanced 0.919*** −0.022 0.00 0.567*** 0.008 0.00 1.069*** −0.031 0.00
GDP second 0.120*** −0.027 0.00 0.098*** −0.006 0.00 0.070** 0.101*** 0.23
GDP third 0.066*** −0.142*** 0.00 0.036 −0.066 0.05 0.014 −0.161*** 0.83
Industrial prod. −0.021 −0.048* 0.93 −0.034 −0.039* 0.64 −0.020 −0.159*** 0.07
Personal income 0.010 −0.083*** 0.01 −0.007 0.001 0.66 −0.015 0.075** 0.08
Retail sales 0.197*** 0.143*** 0.00 0.137*** 0.097*** 0.00 0.215*** 0.095*** 0.00
New home sales 0.014 0.176*** 0.01 0.015 0.067* 0.45 0.060*** 0.327*** 0.01
Personal exp. 0.061*** 0.027 0.05 0.042*** −0.039 0.00 0.035*** −0.105*** 0.00
Business invent. 0.020 −0.074*** 0.00 0.005 −0.008 0.60 0.006 0.110*** 0.00
Construction spend. 0.115*** 0.089*** 0.00 0.049*** 0.090*** 0.82 0.064*** 0.073*** 0.75
Durable orders 0.128*** 0.083*** 0.00 0.066*** 0.079*** 0.14 0.110*** 0.047 0.00
Factory orders 0.036** 0.030* 0.27 0.005 0.057*** 0.17 0.040*** 0.056*** 0.32
CPI 0.188*** 0.097*** 0.00 0.118*** 0.012 0.00 0.171*** 0.072*** 0.00
PPI 0.087*** −0.036 0.00 0.059*** −0.033* 0.00 0.036*** 0.217*** 0.02
Cons. confidence 0.114*** 0.020 0.00 0.039** 0.051*** 0.47 0.080*** 0.070*** 0.01
Housing starts 0.082*** −0.043 0.00 0.041*** −0.022 0.01 0.059*** 0.062* 0.93
ISM 0.122*** 0.097*** 0.00 0.087*** 0.099*** 0.03 0.159*** 0.074*** 0.00
Leading indic. 0.002 0.063*** 0.10 −0.007 0.062*** 0.02 −0.005 0.033* 0.01
Initial claims 0.120*** 0.123*** 0.00 0.057*** 0.042*** 0.00 0.104*** 0.116*** 0.00
Nonfarm payroll 0.533*** 0.398*** 0.00 0.365*** 0.324*** 0.00 0.538*** 0.392*** 0.00
Fed funds rate 0.319*** 0.342*** 0.00 0.219*** 0.256*** 0.00 0.245*** 0.340*** 0.02
Trade balance 0.324*** 0.025 0.00 0.188*** 0.042*** 0.00 0.268*** −0.019 0.00
Treasury budget 0.030* 0.213*** 0.00 0.009 0.185*** 0.00 0.039** 0.172*** 0.31
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based on the housing starts data exhibits the earliest and most gradual
regime change in currency markets. We attribute these findings to the
context-specific relevance of the housing and credit sectors in the evo-
lution of the US financial crisis.

The findings may have important implications for investors and in-
stitutions who hold and trade foreign assets. By enhancing our under-
standing of the behavior of exchange rates during a period of elevated
uncertainty, this research may help traders and investors improve
their assessment of the risks and returns associated with their interna-
tional assets, which are naturally exposed to exchange rate fluctuations.
Our results also suggest that the logistic probability transition functions
can be helpful in detecting the earlywarning signs of an increase in state
uncertainty and provide insights for the policymakers regarding the
evolution of regime changes in the economy.
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