
. 
The Relationship between Foreign 

Exchange Volatility Skew and Jump Risk 

 

Chia Rui Ming Daryl  

Student ID: 1017607 

Department of Statistics 

University of Warwick 

Coventry, United Kingdom 

Email: r.m.d.chia@warwick.ac.uk 

 

 

 

Abstract 

 

In this novel study, I investigate whether option implied volatility and implied 

volatility skew contain information capable of elucidating, in an ex-ante manner, the 

probability of exceptional foreign exchange price fluctuations. I study four of the most 

widely traded currency pairs and their corresponding options over varying option maturities 

and distinct definitions of volatility skew and price jumps, each over the period 1 Jan 2007 

to 18 November 2013. I find significant evidence of such informational content in at-the-

money implied volatility, implied volatility skew and currency forward premium, each with 

differing degrees of influence. Further, as opposed to results in existing literature on price 

jumps within the equity asset class, the ability of volatility skew to predict price jumps does 

not attenuate with an increasing option maturity up to three months. I also observe through 

probit marginal analysis how at-the-money implied volatility dominates in its influence of 

price jump probability, while currency carry and implied volatility skew hold smaller but 

nonetheless significant influence. 
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1  Introduction 

 Despite the high degree of integration between the markets for options and their 

underlying, it is widely documented how option implied volatility and implied volatility 

skew contain information capable of elucidating, in an ex-ante manner, future security 

returns and the probability cum magnitude of forthcoming jumps in security prices. 

The theoretical framework underlying such a phenomenon finds its roots in the 

jump-diffusion model of asset-pricing pioneered by Merton (1976). Within such a 

framework, the return series of a security is an amalgamation of diffusive risk modelled as 

Brownian motion and jump risk that follows a Poisson process. Such provides theoretical 

support to the said predictive power of implied volatility skew, and the jump-diffusion 

model itself finds strong support from a vast body of empirical work that goes beyond the 

classic diffusion model of Black and Scholes (1973) to prove the importance of including 

jumps in a diffusion model of asset pricing. These studies include Ball and Torous (1985), 

Naik and Lee (1990), Bakshi, Cao and Chen (1997), Eraker, Johannes and Polson (2003) 

and in particular Bates (2000), which succinctly shows that in a post-‘87 world of persistent 

negative skew in S&P 500 implied volatility, the use of a stochastic volatility asset-pricing 

model would require unrealistic parameters if it were not to incorporate a jump-diffusion 

model that significantly enhances its fit vis-à-vis observed option prices. That said, drawing 

from theoretical work to answer why implied volatility and implied volatility skew are able 

to predict asset returns and price jumps is beyond the scope of this paper. Instead, I focus on 

contributing to the literature through an empirical search for the presence of such effects 

within the sphere of foreign exchange, where literature on the predictive power of implied 

volatility and implied volatility skew is scarce. However, before I move into unchartered 

territory, a review of the empirical work on volatility within the well-documented field of 

equities is due.  

First, I acknowledge findings that – abstracting from skew – levels of implied 

volatility do in fact contain predictive power for stock returns. Giot (2005) demonstrated 

such by means of examining the return profile of the S&P 500 and NASDAQ 100 indices at 

distinct levels of the CBOE VIX and VXN during 1994 to 2003. It was concluded that the 

volatility indices were effective as overbought/oversold indicators and that high levels of 

implied volatility – especially occurring amid low volatility regimes – is typically followed 

by attractive positive returns. Later on, Banerjee, Doran and Peterson (2007) proved that 

over 1986 to 2005, VIX levels – but not innovations – were significant in predicting S&P 

500 returns on a 30- and 60-day forward looking basis, and that such a result was robust to 

adjusting returns for Carhart (1997) factor exposures, that being the three Fama and French 

(1993) factors and the momentum factor from Jegadeesh and Titman (1993). Such results 

were corroborated at higher granularity by Ammann, Verhofen and Suss (2009) based on 

OptionMetrics individual-options’ data over the 1996 to 2005 period, and is also congruent 

with earlier theoretical work by Pan (2002), which shows that the jump risk premium in the 

jump-diffusion model is highly correlated with implied volatility. Alas, present literature 

points unequivocally toward a significant relationship between implied volatility and future 



returns cum jump risk – however, abstracting from the level of volatility, can one say the 

same regarding the implied volatility skew? 

The literature on implied volatility skew and its predictive power for asset returns 

and jump risk, albeit slightly more scarce, comes to a similar conclusion – that there is 

information in implied volatility skew for predicting returns, jump probability and jump 

intensity. In proving the effectiveness of volatility skew measures in predicting returns, Yan 

(2011) ranked 4,048 stocks according to the slope of their implied volatility smile as 

measured by the local steepness of at-the-money near-expiration options over 1996 to 2005 

and found the difference in average annual return of the top and bottom quintile amounted to 

a staggering 22.2%. Equally important, such profitability was robust to the level of implied 

volatility, the Carhart (1997) risk factors and to historical skewness. Further, Yan (2011) 

found that the strategy’s profitability was mainly attributed to profits in the first of a six 

month holding period, implying that the predictive power of volatility skew was primarily or 

exclusively in short-term options. Such result is consistent with longstanding empirical 

findings on how the predictive power of implied volatility skew attenuates significantly 

beyond a one-month horizon. Later on, Doran and Krieger (2010) corroborates such findings 

by demonstrating that higher returns are positively related to higher negative skew as 

measured by the left side of the implied volatility skew, namely the difference between 

OTM and ATM put option implied volatilities.  

Finally, of most significance to this study, Doran, Peterson and Tarrant (2007) 

demonstrated with the use of probit regressions that volatility skew contributed significantly 

to the likelihood of S&P 100 ‘market crashes’ in a 10 to 30 day forward looking time 

horizon, and that such predictive ability was absent in the 31 to 60 and 61 to 90 day maturity 

buckets. Such results were robust to the definition of skewnewss – the authors found similar 

results applying both multiple skew measures to represent distinct sections of the implied 

volatility skew and a summary risk-neutral measure of skewness derived in Bakshi, Kapadia 

and Madan (2003). Also, the results were robust to the definition of a ‘market crash’, of 

which two definitions were used – the sample top 5% and 1% of daily percentage moves and 

the sample top 5% and 1% of daily percentage moves normalised by localised volatility 

within a backward looking window of lengths of 16 and 30 days, as espoused by Lee and 

Mykland (2006). The authors’ results were also controlled for ATM implied volatility, 

percentage bid-ask spread of OTM puts, open interest of OTM puts, volume traded of OTM 

puts, the term structure of interest rates (measured as the spread between 10 year and 1 year 

U.S. Treasury notes) and the term structure of volatility (measured as the difference between 

the average implied volatility of 10 to 30 day maturity ATM calls and 31 to 60 or 61 to 90 

day ATM calls). 

With the empirical literature covering the equity space laid out, I may begin to focus 

on the objectives of this paper. In this paper, I aim to contribute to existing literature by 

performing similar empirical investigations on foreign exchange spot rates of the most 

widely traded currencies. My primary goal is to determine if the degree of implied volatility 

skew across currencies are a significant predictor of price jumps, as they have been shown to 

be in the equity markets. Such a study within the foreign exchange asset class is entirely 



novel – present literature on foreign exchange implied volatility and return prediction have 

focused on levels of implied volatility rather than skew, and examples of such are Lustig, 

Roussanov and Verdelhan (2011), Della Corte, Ramadorai and Sarno (2013) and Menkhoff 

et al (2012). I see this novel study as both justified and long overdue given the spread of 

literature that appropriately models exchange rate movements within a jump-diffusion 

framework, such as Jorion (1989), Ball and Roma (1993), Bates (1996), Doffou and Hilliard 

(2001), Maheu and McCurdy (2007), Song (2011) and Bo, Wang and Yang (2010). In 

performing the empirical tests, I will be alert to any parallels I can draw with results from 

the equities space. In particular, I will observe whether the predictive power of skew 

attenuates with time horizon and if the said predictive power is robust to definitions of price 

jumps and of skew, and also to currency carry. Towards that end, I employ the use of a 

probit model akin to Doran, Peterson and Tarrant (2007) and adopt definitions of skew from 

Doran, Peterson and Tarrant (2007), Doran and Kevin (2010) and Mixon (2011). Further, I 

suggest and implement an improvement on the Lee and Mykland (2006) methodology of 

normalising returns with fixed-window localised volatility by instead using the Bollerslev 

(1986) GARCH(1,1) conditional variance as the normalising factor. Such is in view that the 

Lee and Mykland (2006) methodology risks insufficiently discounting volatility innovations 

at the back-end of its look-back window, is highly sensitive to the arbitrary choice of the 

number of look-back days and that, on the other hand, GARCH(1,1) volatility pays due 

consideration to heteroskedasticity present in exchange rate time series. Finally, an 

important caveat is in order – one would intuitively expect high interest rate ‘carry’ 

currencies to trade with equity-like characteristics given its high loading to the ‘slope’ factor 

and equity market volatility as espoused in Lustig, Roussanov and Verdelhan (2011). Such 

currencies and their corresponding implied volatility skew may hence be merely serving as a 

proxy for global equity markets. Given this, I am also interested in examining whether the 

predictive power of volatility skew is robust to currency carry. Towards that end, I employ a 

different approach typical of academic literature and of which is espoused in Menkhoff et al 

(2012) – that being the segregation of a broad cross-section of currencies into low and high 

carry groups based on forward spread to spot. Instead, I recognise that currency carry differs 

not merely between currencies but also across time for a given currency, and I hence exploit 

such time variation by including carry as a factor in my probit regressions.  

 

2 Data and Methodology 

With the U.S. Dollar (USD) serving as quote currency, spot rate and option market 

data for the Euro (EUR), Pound Sterling (GBP), Australian Dollar (AUD) and Japanese Yen 

(JPY) were extracted from the Bloomberg Professional service for the period 1 Jan 2007 to 

18 November 2013. While currency spot rates and option implied volatility data were 

available for all G10 currencies and a range of emerging market currencies, I choose to limit 

the study to the abovementioned currencies for the sake of brevity – these currencies make 

up the majority of global trading volume (58%, according to the Bank of International 

Settlements April 2013 Triennial Central Bank Survey), and given that I will be performing 

60 probit regressions per currency (a combination of 3 time horizons, 5 skew definitions, 2 



definition of jumps and 2 directions of jumps), I choose to focus the analysis on only the 

most-frequently traded currencies. Further, such a period of study was chosen not only due 

to reasons of options market data availability, but also to reflect the crisis and post-crisis 

trading regimes of which include a wide range of variability in currency carry and implied 

volatilities, both of which I will exploit in the regressions. Specifically, the following data 

was extracted, all of which are of daily frequency and correspond to the closing mid-price of 

the New York trading day: 

1. Currency spot rates (price of a currency in terms of USD) 

2. 1-month forward premiums (forward price minus spot price)  

3. Implied volatilities of at-the-money (ATM) options  

4. Implied volatilities of 25-delta calls and 25-delta puts  

5. Implied volatilities of 10-delta calls and 10-delta puts  

6. 2-week GARCH(1,1) conditional volatilities estimated via MLE by Bloomberg  

In points 3 to 6 above, I extract each dataset for three option maturity horizons – 2-

week, 1-month and 3-months. Note that Bloomberg Professional does not directly provide 

implied volatility data – instead, butterflies (BF) and risk reversals (RR) are provided, and 

these are converted deterministically to implied volatilities by solving simultaneous 

equations (1) and (2) below, where the call and put implied volatilities (IV) are those of 

either the 25-delta or 10-delta options, depending on the circumstance.  

 

 

 

 

With the required data at hand, daily spot exchange rates are converted to percentage 

day-on-day changes. This series of daily price changes is then converted to a series of binary 

variables which take a value of 1 on any given day if a downward ‘price jump’ occurred and 

0 otherwise. A downward price jump is defined initially as the largest percentage daily price 

change within the bottom 5% of negative daily price changes. Further to this, another series 

of binary variables is generated for upward price jumps, where upward price jumps are 

defined as the smallest percentage daily price change within the top 5% of positive daily 

price changes. Then, two further binary variable series are generated to represent the 

occurrence of ‘scaled price jumps’, of which are defined as the largest (smallest) percentage 

price change within the bottom (top) 5% of negative (positive) daily price changes scaled by 

– i.e. divided by – the 2-week GARCH(1,1) conditional volatility on each corresponding 

day. The abovementioned price jump corresponds to that in Doran, Peterson and Tarrant 

(2007) while the normalised price jump definition is a novel adaptation of Lee and Mykland 

(2006) and Doran, Peterson and Tarrant (2007). Alas, for each of the four abovementioned 

series of binary variables, indicator functions are generated for each time horizon s that takes 

a value of 1 on day t if a price jump occurred between day t and (t+s). In this study, s 

( )

2

call put

ATM

IV IV
BF IV


 

call putRR IV IV 

(1) 

(2) 



represents the 2-week, 1-month and 3-month option maturity time horizons. Before moving 

on, note that because the s period indicator functions looks s periods forward in determining 

its value, there are effectively only (n-s) data points of such a binary variable where n is the 

total number of data points in the sample. To ensure that results from regressions of different 

s values are comparable, I limit the binary variable series corresponding to 2-week and 1-

month maturities to only the first (n-s) periods for s representing the number of trading days 

in a 3-month maturity period. 

Next, skew measures are calculated. I adopt definitions of skew from Doran, 

Peterson and Tarrant (2007), Doran and Kevin (2010) and Mixon (2011) – there are 5 

definitions each of left and right skew: 

 

SKEW_L1 = 10DP – 25DP    SKEW_R1 = 10DC – 25DC 

SKEW_L2 = 10DP – ATM    SKEW_R2 = 10DC – ATM 

SKEW_L3 = 10DP – 25DC    SKEW_R3 = 10DC – 25DP 

SKEW_L4 = 25DP – 25DC    SKEW_R4 = 25DC – 25DP 

SKEW_L5 = (25DP – 25DC) / ATM  SKEW_R5 = (25DP – 25DC) / ATM 

 

Taking an example to illustrate the notation, equation (3) indicates that the first definition of 

left skew is given by the 10-delta put IV less the 25-delta put IV. The first 4 skew measures 

are illustrated in Figure 1 in the appendix – the figure should make interpretation of the fifth 

measure and the corresponding right skew measures obvious as well. 

Now, I am ready to define the probit model central to this study: 

 

 

where  

           yt:  indicator function taking value 1 if a jump occurred between day t and (t+s) 

 ATMIVt:  at-the-money implied volatility at time t 

   Carryt: 1-month forward premium at time t (represents net carry of a currency pair) 

    Skewt: degree of left or right skew at time t 

 

The above probit regression assumes a monotonic (as opposed to quadratic or higher 

order) relationship between implied volatility skew and the probability of a price jump 

occurring within the time horizon t to (t+s), which is consistent with methodology in 

existing empirical literature and the jump-diffusion framework.  

1 2 3 4Pr[ 1 ] [ ]t t t t t tp y x ATMIV Carry Skew           

(3) 

(4) 

(6) 

(5) 

(7) 

(8) 

(9) 

(11) 

(10) 

(12) 

(13) 



The regression is performed for all combinations of four currency pairs, three distinct 

option time to maturities, two directions of jumps (up and down jumps with left and right 

skew measures respectively), five skew definitions and for absolute price jumps cum 

GARCH(1,1) normalised jumps as defined earlier. Note that Carryt was excluded in the 

study in the initial exploratory stage – I report both results from across all currencies and 

skew measures in the first part of the next section before moving on to including Carryt  but 

focusing only on the first skew measure for the sake of brevity. Finally, I calculate the 

marginal effects of the probit coefficients and comment on their values and significance. 

 

3 Results and Discussion 

Given that 60 probit regressions were performed for each of the four currencies, I 

divide the presentation of the results into the several sub-sections to aid clarity. Some key 

results to the first stages of this study are presented in Table 1 below, while further results 

may be found in the appendix (Tables 2-10, with Tables 5-8 being a rearrangement of 

Tables 1-4). 

 

 

*significant at the 5% level, **significant at the 1% level 

 

 

  

Skew L1 0.20 ** 0.51 ** 0.15 ** -0.01 0.17 ** 0.18 0.15 ** 0.05

Skew L2 0.22 ** 0.24 ** 0.14 ** 0.04 0.17 ** 0.07 0.14 ** 0.05

Skew L3 0.23 ** 0.15 ** 0.13 ** 0.05 * 0.18 ** 0.04 0.14 ** 0.04

Skew L4 0.24 ** 0.20 ** 0.11 ** 0.13 ** 0.18 ** 0.04 0.14 ** 0.07 *

Skew L5 0.25 ** 2.94 ** 0.13 ** 2.21 ** 0.19 ** 0.12 0.15 ** 1.61 *

Skew L1 0.28 ** 0.59 ** 0.17 ** -0.06 0.22 ** -0.09 0.16 ** 0.03

Skew L2 0.30 ** 0.25 ** 0.16 ** 0.00 0.21 ** -0.01 0.17 ** 0.00

Skew L3 0.32 ** 0.15 ** 0.14 ** 0.03 0.21 ** 0.00 0.17 ** -0.01

Skew L4 0.33 ** 0.19 ** 0.13 ** 0.10 ** 0.20 ** 0.02 0.17 ** -0.02

Skew L5 0.34 ** 2.42 ** 0.13 ** 2.30 ** 0.20 ** 0.29 0.17 ** -0.51

Skew L1 0.24 ** 0.31 ** 0.19 ** 0.10 ** 0.15 ** 0.97 ** 0.32 ** -0.46 **

Skew L2 0.26 ** 0.11 ** 0.18 ** 0.08 ** 0.15 ** 0.20 ** 0.31 ** -0.24 **

Skew L3 0.28 ** 0.05 * 0.17 ** 0.09 ** 0.17 ** 0.13 ** 0.31 ** -0.20 **

Skew L4 0.29 ** 0.04 0.16 ** 0.19 ** 0.18 ** 0.18 ** 0.29 ** -0.32 **

Skew L5 0.29 ** 0.31 0.18 ** 2.57 ** 0.20 ** 1.24 ** 0.26 ** -4.76 **

 2 week 

 1 month 

 3 month 

EURUSD JPYUSD AUDUSD

Table 1: Probit Regression Coefficients, Downward Price Jumps vs. ATM IV and Left IV Skew

ATM IV Skew ATM IV Skew ATM IV Skew ATM IV Skew

GBPUSD



3.1 At-the-money Implied Volatility 

Before answering the research question as to whether there exists information in 

implied volatility (IV) skew that can help predict price jumps after abstracting from ATM 

IV, I first observe the significance of ATM IV in predicting, ex-ante, the probability of price 

jumps. It is seen from Table 1 that in the case of downward price jumps not normalising for 

GARCH(1,1) volatility (I shall refer to this simply as ‘price jumps’, and the GARCH(1,1) 

scaled price jumps as ‘scaled price jumps’), ATM IV plays a significant role across all four 

currencies, all five skew measures and all three time periods. Further, the same significance 

is observed with upward price jumps as in Table 2. In both cases, all of the ATM IV 

coefficients are significant and positive in each and every probit regression, implying that an 

increase in ATM IV increases the probability of a price jump, both up and down, occurring 

within the option maturity time horizon. Such does not come at a surprise – high implied 

volatility driven by some combination of high realised volatility and market expectations of 

high volatility going forward naturally leads to more volatile price movements on a forward 

looking basis, especially given the heteroskedastic nature of financial time series of which a 

primary characteristic is the clustering of volatility.  

Next, attention is turned to GARCH(1,1) scaled price jumps. Here, the magnitude of 

daily percentage price movements are scaled by the daily 2-week GARCH(1,1) conditional 

volatility estimate in an attempt to control for realised volatility in the probit regression, as 

Doran, Peterson and Tarrant (2007) had done so in the ‘LM jumps’ segment of their paper 

but with an equally-weighted backward-looking window in their case. Given that ATM IV 

varies with – and is to some extent determined by – realised volatility, one can expect now 

that ATM IV becomes insignificant as a predictor of scaled price jumps. Such is what is 

observed in a large portion of the probit regressions results in Table 3 (scaled down jumps) 

and Table 4 (scaled up jumps) – approximately half of the time, the ATM IV coefficient is 

insignificant. It is also observed that in the majority of the regressions where ATM IV is 

significant, the ATM IV coefficient is in fact negative, implying that an increase in ATM IV 

actually decreases the probability of upward and downward price jumps. While determining 

the root cause of such a phenomenon is out of the scope of this paper, such could well be 

due to the options market systematically over-estimating the probability of price jumps in a 

regime of exceptionally high realised volatility, which in turn may be justified as rational by 

the fact that the options market is attempting to price in a more leptokurtic distribution of 

returns than what is typical and what is assumed when only the first two moments are used 

to represent a non-normal return distribution.  

3.2 Implied Volatility Skew  

We now investigate whether there remains information in IV skew after abstracting 

from ATM IV across currencies, option maturities, up and down jumps, skew definitions 

and actual cum scaled price jumps. 



3.2.1 Downward Price Jumps 

Abstracting from ATM IV, I study the predictive power of IV skew in determining 

the probability of price jumps. It is first observed from Table 1 (downward price jumps) that 

the skew coefficient is significant and positive in most cases across all currencies, skew 

definitions and time horizons (with only the exception of AUDUSD on a 3 month maturity 

horizon). Such implies that an increase in IV skew corresponds to a higher probability of 

price jumps, and such a result, while novel to the foreign exchange asset class, corresponds 

to well-documented results in price jump literature covering the equity asset class. Later on, 

I include a proxy for currency carry – forward premium – in the probit regressions to see if 

such an empirical finding is robust to varying carry, with the rationale for such an 

investigation explained in Section 1. 

3.2.2 Upward Price Jumps 

Unlike within the equity space, currency implied volatility skew is much more 

‘flexible’ in that in normal circumstances it may take on the form of a left or right volatility 

skew or a relatively symmetric volatility smile – such is opposed to the omnipresent 

leftward volatility skew that equity implied volatility is typical of. Naturally then, with 

currencies one would expect there to be information in the right skew as well in predicting 

upward currency price jumps. Such is the case as show in Table 2, where right IV skew is 

significant in a large proportion of the Probit regressions.  

We note two important observations, however.  First, it appears from Tables 1 and 2 that for 

EURUSD (the price of 1 EUR in USD) and JPYUSD, the significance and hence 

informational content in left skew is more often significant across skew definitions and time 

horizons than that of right skew. On the other hand, in the case of GBPUSD and AUDUSD, 

the significance of right skew dominates that of left skew. Such is more obvious when 

studying Tables 5, 6, 7 and 8 in the appendix (which is the same information as in Tables 1 

and 2 but re-ordered). It may hence be possible that a currency pair trades in a regime where 

either right or left skew dominates in informational content, although this may or may not 

preclude the possibility of both left and right skew being good predictors of price jump 

probability contemporaneously. Next, it is observed in Table 2 that a large proportion of 

skew coefficients relating to upward price jumps which are significant are also negative, 

implying counter-intuitively that a steeper right skew leads to a lower probability of upward 

price jumps. In both cases, determining if such is the case in general and finding the root 

causes of such phenomena is out of the scope of this paper. However, they stand as worthy 

objectives for future work. 

3.2.3 Option Time to Maturity 

In earlier studies covering the equity markets it was discovered that the informational 

content in IV skew attenuated with extending option maturity period. More specifically, Yan 

(2011) found that the profitability of a strategy based on the informational content in skew 

was mainly attributed to profits in the first of a six month holding period. Further, Doran, 

Peterson and Tarrant (2007) demonstrated the informational content of skew in a 10 to 30 



day forward looking time horizon was absent in the 31 to 60 and 61 to 90 day maturity 

buckets. In this study, no such evidence is found – short maturity option IV skew appears 

from Tables 1, 2, 3 and 4 to be equally likely to be significant predictors of upward and 

downward price jumps. 

3.2.4 GARCH(1,1) Scaled Price Jumps 

 For both upward and downward price jumps and across all currencies, using 

GARCH(1,1) scaled price jumps as opposed to percentage daily price changes did not seem 

to cause the significance of IV skew coefficients to occur less frequently. There hence 

remains informational content in IV skew after controlling for both ATM implied volatility 

and GARCH(1,1) conditional volatility, the latter of which is influenced by the evolution of 

realised volatility. 

3.3 Forward Premium Probit Model 

3.3.1 Robustness of Probit Coefficients to Forward Premium 

Here, I am interested in examining whether the said predictive power of volatility 

skew is robust to currency carry. Towards that end, I employ a different approach typical of 

academic literature and of which is espoused in Menkhoff et al (2012) – that being the 

segregation of a broad cross-section of currencies into low and high carry groups based on 

forward spread to spot. Instead, I recognise that currency carry differs not merely between 

currencies but also across time for a given currency, and I hence exploit such time variation 

by including carry as a factor in the probit regressions. The results of the analysis are 

presented in Table 9 (downward price jumps) and Table 10 (upward price jumps). For the 

sake of brevity, I only present results relating to upward and downward price jumps (not 

scaled by GARCH(1,1) conditional volatility) for all currencies based on the first measure of 

left and right skew defined in Section 2. 

We see that the significance of forward premium is present in close to all of the 

regressions performed, proving that the time variation and cross sectional variation in 

currency forward premium – and hence carry – is a significant predictor of price jumps, both 

up and down, across the currencies studied and across option maturity horizons. Further, 

apart from carry, the significance of ATM IV is once again ubiquitous across all regressions 

and hence the informational content in ATM IV for predicting price jumps is robust to 

currency carry. More importantly, it is also observed that the significance of IV skew 

coefficients is also robust to currency carry. As such, it is seen that abstracting from the 

intuitive expectation that high interest rate ‘carry currencies’ will trade with equity-like 

characteristics given its high loading to the ‘slope’ factor as discussed in Section 1, the 

informational content of skew goes beyond such high carry currencies and remains 

significant even once carry is accounted for. Alas, therein lays my novel empirical result that 

adjusting for carry and ATM IV, there remains information in IV skew that is useful for 

predicting the probability of price jumps in an ex-ante manner. 

  



3.3.2 Marginal Effects Analysis 

Now, attention is focussed on the marginal effects of the mean (MEM) of ATM IV, 

1-month forward premium and IV skew. To make the interpretation of the results more 

intuitive and meaningful, I present the MEM as the change in probability of a price jump 

occurring due to a one standard deviation increase in the coefficient under consideration. 

This is presented in the last 3 columns of Tables 9 and 10; to illustrate the interpretation of 

these results, the value of 11.93% in the first row and the third cell from the right indicates 

that, ceteris paribus, for a one standard deviation increase in ATM IV the probability of a 

downward price jump increases by 11.93%. Cells in black are significant at the 5% level, 

while those in grey are not.  

We see from both Tables 9 and 10 that while ATM IV plays the biggest role in 

influencing the probability of price jumps – based on the fact that the marginal effect of a 

one standard deviation increase in ATM IV is several fold larger than that of forward 

premium or IV skew – forward premium and IV skew both play an important and almost 

similarly sized role in determining the probability of price jumps.  

 

4 Conclusion 

In this study, I embarked on a novel investigation into whether option implied 

volatility and implied volatility skew contain information capable of elucidating, in an ex-

ante manner, the probability of exceptional foreign exchange price movements. To this end, 

I performed 240 probit regressions involving four of the most widely traded currencies – the 

Euro, Pound Sterling, Australian Dollar and Japanese Yen – against the U.S. Dollar over 

varying option maturities, skew definitions and price jump definitions for both up and down 

jumps over the period 1 Jan 2007 to 18 November 2013. In addition to being the first paper 

in academic literature to apply such an analysis to the foreign exchange asset class, I further 

innovate by employing GARCH(1,1) conditional volatility estimates as a scaling factor in 

the alternative definition of price jumps. I also control the results for currency carry with 1-

month forward premium serving as a proxy for carry.  

We see unsurprisingly that the significance of at-the-money (ATM) implied 

volatility (IV) coefficients is ubiquitous in all the regressions based on unscaled price jumps, 

and that such significance is also present when price movements are scaled for GARCH(1,1) 

conditional volatility, though with less than absolute frequency. Such confirms the need to 

control for ATM IV in the analysis of skew. Doing so, I find as well that there contains 

information in IV skew that do help predict the probability of price jumps both before and 

after the price jumps are scaled by GARCH(1,1) conditional volatility. Interestingly, I also 

find that while both left and right skew influence the probability of price jumps, across 

currencies it appeared somewhat likely that only either left skew or right skew alone was 

significant in predicting price jumps, and not both contemporaneously. Equally surprising, 

as opposed to price jump literature covering the equity asset class, the informational content 



in skew in this study does not attenuate in any obvious fashion over the 2 week, 1 month and 

3 month option maturity horizons considered. Finally, I find through robustness checks and 

probit marginal effects analysis that IV skew remains a significant predictor of price jumps 

even after controlling for currency carry, and that while ATM IV dominates in its ability to 

influence price jump probability, currency carry and IV skew both play a significant and 

equally sizeable role in their influence of price jump probability.  

All in all, while more work is required to determine the underlying empirical and 

theoretical underpinnings of the results in this study, it has been demonstrated that foreign 

exchange IV skew, as in the well-documented field of equities, plays a significant role in 

determining the risk of exceptional price fluctuations.  

  



5 Appendix 

 

Figure 1: Skew Definitions 1 to 4 Illustrated 

 



 

*significant at the 5% level, **significant at the 1% level 

 

 

 

 

*significant at the 5% level, **significant at the 1% level 

  

Skew L1 0.20 ** 0.51 ** 0.15 ** -0.01 0.17 ** 0.18 0.15 ** 0.05

Skew L2 0.22 ** 0.24 ** 0.14 ** 0.04 0.17 ** 0.07 0.14 ** 0.05

Skew L3 0.23 ** 0.15 ** 0.13 ** 0.05 * 0.18 ** 0.04 0.14 ** 0.04

Skew L4 0.24 ** 0.20 ** 0.11 ** 0.13 ** 0.18 ** 0.04 0.14 ** 0.07 *

Skew L5 0.25 ** 2.94 ** 0.13 ** 2.21 ** 0.19 ** 0.12 0.15 ** 1.61 *

Skew L1 0.28 ** 0.59 ** 0.17 ** -0.06 0.22 ** -0.09 0.16 ** 0.03

Skew L2 0.30 ** 0.25 ** 0.16 ** 0.00 0.21 ** -0.01 0.17 ** 0.00

Skew L3 0.32 ** 0.15 ** 0.14 ** 0.03 0.21 ** 0.00 0.17 ** -0.01

Skew L4 0.33 ** 0.19 ** 0.13 ** 0.10 ** 0.20 ** 0.02 0.17 ** -0.02

Skew L5 0.34 ** 2.42 ** 0.13 ** 2.30 ** 0.20 ** 0.29 0.17 ** -0.51

Skew L1 0.24 ** 0.31 ** 0.19 ** 0.10 ** 0.15 ** 0.97 ** 0.32 ** -0.46 **

Skew L2 0.26 ** 0.11 ** 0.18 ** 0.08 ** 0.15 ** 0.20 ** 0.31 ** -0.24 **

Skew L3 0.28 ** 0.05 * 0.17 ** 0.09 ** 0.17 ** 0.13 ** 0.31 ** -0.20 **

Skew L4 0.29 ** 0.04 0.16 ** 0.19 ** 0.18 ** 0.18 ** 0.29 ** -0.32 **

Skew L5 0.29 ** 0.31 0.18 ** 2.57 ** 0.20 ** 1.24 ** 0.26 ** -4.76 **

 2 week 

 1 month 

 3 month 

EURUSD JPYUSD AUDUSD

Table 1: Probit Regression Coefficients, Downward Price Jumps vs. ATM IV and Left IV Skew

ATM IV Skew ATM IV Skew ATM IV Skew ATM IV Skew

GBPUSD

Skew R1 0.20 ** -0.18 0.16 ** -0.06 0.20 ** 0.41 * 0.18 ** -0.49 **

Skew R2 0.19 ** -0.07 0.17 ** 0.01 0.21 ** 0.24 ** 0.17 ** -0.22 **

Skew R3 0.19 ** -0.03 0.17 ** 0.02 0.22 ** 0.20 ** 0.16 ** -0.11 **

Skew R4 0.19 ** -0.03 0.18 ** 0.05 0.23 ** 0.29 ** 0.16 ** -0.12 **

Skew R5 0.19 ** -0.30 0.17 ** 0.49 0.21 ** 2.16 ** 0.17 ** -2.61 **

Skew R1 0.24 ** -0.11 0.21 ** -0.02 0.27 ** -0.03 0.21 ** -0.73 **

Skew R2 0.24 ** -0.06 0.21 ** 0.00 0.27 ** 0.12 0.20 ** -0.34 **

Skew R3 0.23 ** -0.04 0.21 ** -0.01 0.29 ** 0.16 ** 0.18 ** -0.19 **

Skew R4 0.23 ** -0.05 0.21 ** -0.01 0.31 ** 0.30 ** 0.17 ** -0.24 **

Skew R5 0.23 ** -0.99 * 0.21 ** 0.05 0.28 ** 2.44 ** 0.20 ** -4.52 **

Skew R1 0.28 ** -0.08 0.37 ** 0.52 ** 0.27 ** -0.89 ** 0.17 ** -0.76 **

Skew R2 0.27 ** -0.09 * 0.35 ** 0.10 ** 0.24 ** -0.29 ** 0.14 ** -0.36 **

Skew R3 0.26 ** -0.08 ** 0.34 ** 0.03 0.23 ** -0.06 ** 0.12 ** -0.20 **

Skew R4 0.24 ** -0.15 ** 0.33 ** -0.03 0.25 ** 0.04 0.11 ** -0.26 **

Skew R5 0.23 ** -3.48 ** 0.33 ** -0.06 * 0.23 ** -0.06 0.15 ** -3.48 **

 2 week 

 1 month 

 3 month 

EURUSD JPYUSD AUDUSD

Table 2: Probit Regression Coefficients, Upward Price Jumps vs. ATM IV and Right IV Skew

ATM IV Skew ATM IV Skew ATM IV Skew ATM IV Skew

GBPUSD



 

*significant at the 5% level, **significant at the 1% level 

 

 

 

*significant at the 5% level, **significant at the 1% level 

 

Skew L1 -0.05 ** 0.53 ** 0.02 -0.15 ** 0.02 0.23 * 0.00 0.06

Skew L2 -0.04 ** 0.31 ** 0.00 -0.01 0.00 0.22 ** -0.02 0.05

Skew L3 -0.03 ** 0.22 ** -0.02 0.03 0.00 0.19 ** -0.02 * 0.06 *

Skew L4 -0.02 * 0.32 ** -0.04 ** 0.11 ** 0.01 0.34 ** -0.03 ** 0.15 **

Skew L5 -0.01 3.32 ** -0.02 * 1.52 ** 0.04 ** 2.62 ** -0.01 * 2.86 **

Skew L1 -0.14 ** 1.04 ** 0.01 -0.21 ** 0.00 0.32 ** -0.03 ** 0.01

Skew L2 -0.11 ** 0.44 ** -0.01 -0.07 ** -0.01 0.24 ** -0.03 ** 0.02

Skew L3 -0.08 ** 0.27 ** -0.02 -0.02 -0.01 0.20 ** -0.03 ** 0.02

Skew L4 -0.05 ** 0.35 ** -0.04 ** 0.03 0.00 0.34 ** -0.03 ** 0.03

Skew L5 -0.03 ** 3.69 ** -0.05 ** 0.99 ** 0.03 ** 2.28 ** -0.03 ** 0.78

Skew L1 -0.23 ** 0.78 ** 0.09 ** -0.35 ** 0.00 -0.07 -0.07 ** -0.03

Skew L2 -0.19 ** 0.33 ** 0.08 ** -0.19 ** -0.02 0.00 -0.07 ** 0.02

Skew L3 -0.16 ** 0.21 ** 0.05 ** -0.11 ** -0.02 0.01 -0.06 ** -0.03

Skew L4 -0.13 ** 0.26 ** 0.02 -0.13 ** -0.02 * 0.05 -0.06 ** -0.06 *

Skew L5 -0.12 ** 2.76 ** -0.03 ** -0.58 * -0.01 -0.24 -0.07 ** -0.04

 2 week 

 1 month 

 3 month 

EURUSD JPYUSD AUDUSD

Table 3: Probit Regression Coefficients, GARCH(1,1) Scaled Downward Price Jumps vs. ATM IV and Left IV Skew

ATM IV Skew ATM IV Skew ATM IV Skew ATM IV Skew

GBPUSD

Skew R1 0.03 ** -0.02 * 0.01 -0.09 -0.01 -1.13 ** 0.00 -0.72 **

Skew R2 0.03 ** -0.08 0.02 * 0.04 0.03 ** -0.43 ** 0.02 ** -0.31 **

Skew R3 0.02 ** -0.06 * 0.03 ** 0.06 * -0.04 ** -0.21 ** -0.02 ** -0.18 **

Skew R4 0.02 * -0.09 * 0.05 ** 0.12 ** -0.03 ** -0.17 * -0.03 ** -0.21 **

Skew R5 0.02 ** -0.56 0.03 ** 1.65 ** -0.01 -0.59 0.00 -3.75 **

Skew R1 0.01 -0.02 0.00 -0.07 -0.02 ** -0.82 ** -0.02 ** -0.53 **

Skew R2 0.01 -0.07 * 0.01 0.04 -0.04 ** -0.36 ** -0.03 ** -0.24 **

Skew R3 0.01 -0.06 ** 0.02 * 0.05 ** -0.05 ** -0.19 ** -0.04 ** -0.15 **

Skew R4 0.00 -0.13 ** 0.04 ** 0.10 ** -0.06 ** -0.20 ** -0.04 ** -0.19 **

Skew R5 0.00 -1.38 ** 0.02 ** 1.61 ** -0.03 ** -0.25 -0.02 ** -2.82 **

Skew R1 -0.02 -0.16 ** 0.06 ** 0.22 ** -0.05 ** -0.70 ** -0.06 ** -0.91 **

Skew R2 -0.02 * -0.13 ** 0.08 ** 0.15 ** -0.08 ** -0.23 ** -0.09 ** -0.39 **

Skew R3 -0.03 ** -0.10 ** 0.10 ** 0.11 ** -0.09 ** -0.07 * -0.11 ** -0.21 **

Skew R4 -0.05 ** -0.18 ** 0.11 ** 0.15 ** -0.09 ** -0.02 -0.12 ** -0.25 **

Skew R5 -0.05 ** -2.58 ** 0.07 ** 1.93 ** -0.08 ** 1.40 ** -0.08 ** -2.92 **

 2 week 

 1 month 

 3 month 

EURUSD JPYUSD AUDUSD

Table 4: Probit Regression Coefficients, GARCH(1,1) Scaled Upward Price Jumps vs. ATM IV and Right IV Skew

ATM IV Skew ATM IV Skew ATM IV Skew ATM IV Skew

GBPUSD



 

*significant at the 5% level, **significant at the 1% level 

Note: Table 5 contains identical data to Tables 1 to 4, only rearranged to be classified by currency 

 

*significant at the 5% level, **significant at the 1% level 

Note: Table 6 contains identical data to Tables 1 to 4, only rearranged to be classified by currency   

Skew L1 0.20 ** 0.51 ** 0.20 ** -0.18 -0.05 ** 0.53 ** 0.03 ** -0.02 *

Skew L2 0.22 ** 0.24 ** 0.19 ** -0.07 -0.04 ** 0.31 ** 0.03 ** -0.08

Skew L3 0.23 ** 0.15 ** 0.19 ** -0.03 -0.03 ** 0.22 ** 0.02 ** -0.06 *

Skew L4 0.24 ** 0.20 ** 0.19 ** -0.03 -0.02 * 0.32 ** 0.02 * -0.09 *

Skew L5 0.25 ** 2.94 ** 0.19 ** -0.30 -0.01 3.32 ** 0.02 ** -0.56

Skew L1 0.28 ** 0.59 ** 0.24 ** -0.11 -0.14 ** 1.04 ** 0.01 -0.02

Skew L2 0.30 ** 0.25 ** 0.24 ** -0.06 -0.11 ** 0.44 ** 0.01 -0.07 *

Skew L3 0.32 ** 0.15 ** 0.23 ** -0.04 -0.08 ** 0.27 ** 0.01 -0.06 **

Skew L4 0.33 ** 0.19 ** 0.23 ** -0.05 -0.05 ** 0.35 ** 0.00 -0.13 **

Skew L5 0.34 ** 2.42 ** 0.23 ** -0.99 * -0.03 ** 3.69 ** 0.00 -1.38 **

Skew L1 0.24 ** 0.31 ** 0.28 ** -0.08 -0.23 ** 0.78 ** -0.02 -0.16 **

Skew L2 0.26 ** 0.11 ** 0.27 ** -0.09 * -0.19 ** 0.33 ** -0.02 * -0.13 **

Skew L3 0.28 ** 0.05 * 0.26 ** -0.08 ** -0.16 ** 0.21 ** -0.03 ** -0.10 **

Skew L4 0.29 ** 0.04 0.24 ** -0.15 ** -0.13 ** 0.26 ** -0.05 ** -0.18 **

Skew L5 0.29 ** 0.31 0.23 ** -3.48 ** -0.12 ** 2.76 ** -0.05 ** -2.58 **

 2 week 

 1 month 

 3 month 

 Absolute Down Jumps 

Table 5: Probit Regression Coefficients for EURUSD

ATM IV Skew ATM IV SkewATM IV Skew ATM IV Skew

 Scaled Up Jumps  Scaled Down Jumps  Absolute Up Jumps 

Skew L1 0.15 ** -0.01 0.16 ** -0.06 0.02 -0.15 ** 0.01 -0.09

Skew L2 0.14 ** 0.04 0.17 ** 0.01 0.00 -0.01 0.02 * 0.04

Skew L3 0.13 ** 0.05 * 0.17 ** 0.02 -0.02 0.03 0.03 ** 0.06 *

Skew L4 0.11 ** 0.13 ** 0.18 ** 0.05 -0.04 ** 0.11 ** 0.05 ** 0.12 **

Skew L5 0.13 ** 2.21 ** 0.17 ** 0.49 -0.02 * 1.52 ** 0.03 ** 1.65 **

Skew L1 0.17 ** -0.06 0.21 ** -0.02 0.01 -0.21 ** 0.00 -0.07

Skew L2 0.16 ** 0.00 0.21 ** 0.00 -0.01 -0.07 ** 0.01 0.04

Skew L3 0.14 ** 0.03 0.21 ** -0.01 -0.02 -0.02 0.02 * 0.05 **

Skew L4 0.13 ** 0.10 ** 0.21 ** -0.01 -0.04 ** 0.03 0.04 ** 0.10 **

Skew L5 0.13 ** 2.30 ** 0.21 ** 0.05 -0.05 ** 0.99 ** 0.02 ** 1.61 **

Skew L1 0.19 ** 0.10 ** 0.37 ** 0.52 ** 0.09 ** -0.35 ** 0.06 ** 0.22 **

Skew L2 0.18 ** 0.08 ** 0.35 ** 0.10 ** 0.08 ** -0.19 ** 0.08 ** 0.15 **

Skew L3 0.17 ** 0.09 ** 0.34 ** 0.03 0.05 ** -0.11 ** 0.10 ** 0.11 **

Skew L4 0.16 ** 0.19 ** 0.33 ** -0.03 0.02 -0.13 ** 0.11 ** 0.15 **

Skew L5 0.18 ** 2.57 ** 0.33 ** -0.06 * -0.03 ** -0.58 * 0.07 ** 1.93 **

 3 month 

 Scaled Up Jumps  Scaled Down Jumps  Absolute Up Jumps  Absolute Down Jumps 

ATM IV Skew ATM IV Skew ATM IV Skew ATM IV Skew

 2 week 

 1 month 

Table 6: Probit Regression Coefficients for JPYUSD



 

*significant at the 5% level, **significant at the 1% level 

Note: Table 7 contains identical data to Tables 1 to 4, only rearranged to be classified by currency 

 

*significant at the 5% level, **significant at the 1% level 

Note: Table 8 contains identical data to Tables 1 to 4, only rearranged to be classified by currency 

Skew L1 0.17 ** 0.18 0.20 ** 0.41 * 0.02 0.23 * -0.01 -1.13 **

Skew L2 0.17 ** 0.07 0.21 ** 0.24 ** 0.00 0.22 ** 0.03 ** -0.43 **

Skew L3 0.18 ** 0.04 0.22 ** 0.20 ** 0.00 0.19 ** -0.04 ** -0.21 **

Skew L4 0.18 ** 0.04 0.23 ** 0.29 ** 0.01 0.34 ** -0.03 ** -0.17 *

Skew L5 0.19 ** 0.12 0.21 ** 2.16 ** 0.04 ** 2.62 ** -0.01 -0.59

Skew L1 0.22 ** -0.09 0.27 ** -0.03 0.00 0.32 ** -0.02 ** -0.82 **

Skew L2 0.21 ** -0.01 0.27 ** 0.12 -0.01 0.24 ** -0.04 ** -0.36 **

Skew L3 0.21 ** 0.00 0.29 ** 0.16 ** -0.01 0.20 ** -0.05 ** -0.19 **

Skew L4 0.20 ** 0.02 0.31 ** 0.30 ** 0.00 0.34 ** -0.06 ** -0.20 **

Skew L5 0.20 ** 0.29 0.28 ** 2.44 ** 0.03 ** 2.28 ** -0.03 ** -0.25

Skew L1 0.15 ** 0.97 ** 0.27 ** -0.89 ** 0.00 -0.07 -0.05 ** -0.70 **

Skew L2 0.15 ** 0.20 ** 0.24 ** -0.29 ** -0.02 0.00 -0.08 ** -0.23 **

Skew L3 0.17 ** 0.13 ** 0.23 ** -0.06 ** -0.02 0.01 -0.09 ** -0.07 *

Skew L4 0.18 ** 0.18 ** 0.25 ** 0.04 -0.02 * 0.05 -0.09 ** -0.02

Skew L5 0.20 ** 1.24 ** 0.23 ** -0.06 -0.01 -0.24 -0.08 ** 1.40 **

 3 month 

 Scaled Up Jumps  Scaled Down Jumps  Absolute Up Jumps  Absolute Down Jumps 

ATM IV Skew ATM IV Skew ATM IV Skew ATM IV Skew

 2 week 

 1 month 

Table 7: Probit Regression Coefficients for GBPUSD

Skew L1 0.15 ** 0.05 0.18 ** -0.49 ** 0.00 0.06 0.00 -0.72 **

Skew L2 0.14 ** 0.05 0.17 ** -0.22 ** -0.02 0.05 0.02 ** -0.31 **

Skew L3 0.14 ** 0.04 0.16 ** -0.11 ** -0.02 * 0.06 * -0.02 ** -0.18 **

Skew L4 0.14 ** 0.07 * 0.16 ** -0.12 ** -0.03 ** 0.15 ** -0.03 ** -0.21 **

Skew L5 0.15 ** 1.61 * 0.17 ** -2.61 ** -0.01 * 2.86 ** 0.00 -3.75 **

Skew L1 0.16 ** 0.03 0.21 ** -0.73 ** -0.03 ** 0.01 -0.02 ** -0.53 **

Skew L2 0.17 ** 0.00 0.20 ** -0.34 ** -0.03 ** 0.02 -0.03 ** -0.24 **

Skew L3 0.17 ** -0.01 0.18 ** -0.19 ** -0.03 ** 0.02 -0.04 ** -0.15 **

Skew L4 0.17 ** -0.02 0.17 ** -0.24 ** -0.03 ** 0.03 -0.04 ** -0.19 **

Skew L5 0.17 ** -0.51 0.20 ** -4.52 ** -0.03 ** 0.78 -0.02 ** -2.82 **

Skew L1 0.32 ** -0.46 ** 0.17 ** -0.76 ** -0.07 ** -0.03 -0.06 ** -0.91 **

Skew L2 0.31 ** -0.24 ** 0.14 ** -0.36 ** -0.07 ** 0.02 -0.09 ** -0.39 **

Skew L3 0.31 ** -0.20 ** 0.12 ** -0.20 ** -0.06 ** -0.03 -0.11 ** -0.21 **

Skew L4 0.29 ** -0.32 ** 0.11 ** -0.26 ** -0.06 ** -0.06 * -0.12 ** -0.25 **

Skew L5 0.26 ** -4.76 ** 0.15 ** -3.48 ** -0.07 ** -0.04 -0.08 ** -2.92 **

 3 month 

 Scaled Up Jumps  Scaled Down Jumps  Absolute Up Jumps  Absolute Down Jumps 

ATM IV Skew ATM IV Skew ATM IV Skew ATM IV Skew

 2 week 

 1 month 

Table 8: Probit Regression Coefficients for AUDUSD



 
*significant at the 5% level, **significant at the 1% level 

 

 
*significant at the 5% level, **significant at the 1% level  

ATM IV SD * 

ATM IV MEM

1M Fwd SD * 

1M Fwd MEM

Skew SD * 

Skew MEM

EURUSD

2 Week 0.20 ** -0.0069 ** 0.46 ** 11.93% -3.69% 3.54%

1 Month 0.28 ** -0.0118 ** 0.60 ** 24.25% -9.49% 8.10%

3 Month 0.19 ** -0.0162 ** 0.30 ** 24.48% -20.55% 8.08%

JPYUSD

2 Week 0.20 ** -0.0042 ** -0.14 * 18.93% -5.48% -3.11%

1 Month 0.25 ** -0.0056 ** -0.24 ** 32.67% -10.79% -9.77%

3 Month 0.40 ** -0.0100 ** -0.15 ** 47.04% -21.43% -7.85%

GBPUSD

2 Week 0.17 ** -0.0033 ** 0.14 14.89% -2.66% 1.62%

1 Month 0.23 ** -0.0044 ** -0.16 28.64% -5.25% -2.94%

3 Month 0.16 ** -0.0048 ** 0.33 ** 23.00% -7.44% 9.55%

AUDUSD

2 Week 0.14 ** 0.00299 * 0.12 15.24% 1.99% 1.79%

1 Month 0.15 ** 0.004707 ** 0.15 * 24.34% 4.87% 3.92%

3 Month 0.32 ** 0.005081 ** -0.35 ** 60.69% 7.41% -17.27%

Table 9: Probit Regression Coefficients & Marginal Effects (Skew Definition 1, Downward Price 

Jumps)

3M Fwd 

Coefficient

ATM IV 

Coefficient

IV Skew 

Coefficient

ATM IV SD * 

ATM IV MEM

1M Fwd SD * 

1M Fwd MEM

Skew SD * 

Skew MEM

EURUSD

2 Week 0.19 ** -0.0031 ** -0.16 17.02% -2.63% -1.30%

1 Month 0.22 ** -0.0047 ** -0.12 28.70% -5.63% -1.81%

3 Month 0.21 ** -0.0142 ** -0.19 ** 29.32% -19.93% -4.19%

JPYUSD

2 Week 0.13 ** 0.0055 ** -0.37 ** 13.16% 7.72% -4.81%

1 Month 0.14 ** 0.0068 ** -0.49 ** 19.26% 13.55% -8.73%

3 Month 0.31 ** 0.0032 ** 0.26 * 31.61% 6.15% 4.53%

GBPUSD

2 Week 0.20 ** 0.0068 ** 0.28 15.59% 4.99% 1.14%

1 Month 0.27 ** 0.0054 ** -0.02 29.27% 5.80% -0.15%

3 Month 0.27 ** 0.0011 -0.86 ** 38.81% 1.66% -10.31%

AUDUSD

2 Week 0.18 ** 0.002162 -0.54 ** 21.65% 1.55% -3.74%

1 Month 0.22 ** 0.006526 ** -0.94 ** 38.31% 7.42% -12.49%

3 Month 0.17 ** 0.00207 * -0.83 ** 33.16% 3.02% -12.73%

Table 10: Probit Regression Coefficients & Marginal Effects (Skew Definition 1, Upward Price 

Jumps)

3M Fwd 

Coefficient

ATM IV 

Coefficient

IV Skew 

Coefficient
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