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Abstract

This study examines the effects of scheduled macroeconomic news announcements on the

implied risk-neutral distribution (RND) from option prices. Using the KOSPI200 index

options market as the sample market, this study investigates whether the implied RND

responds to scheduled macroeconomic news announcements from South Korea and the US.

We select six important macroeconomic news announcements each for South Korea and the

US and classify them as good news and bad news according to the KOSPI200 index return

on the day of the announcement. We use two parametric methods to recover the RND

and conduct regression analyses at daily, hourly, and 5-min intervals. The analysis provided

several noteworthy results. First, the RND responds to most of the macroeconomic news

announcements, but its response disappears within a day in many cases. Second, the longe-

vity of the response depends on the type of news. Third, the implied volatility tends to

increase, and the RND tends to become less leptokurtic after news announcements. Fourth,

the RND tends to become less (more) negatively skewed after a good (bad) news announce-

ment. Finally, there is no clear evidence of the information contents regarding the effect of

news announcements in the RND.
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1. Introduction

There is a firm belief among academics and practitioners that economic conditions

play a key role in asset pricing because they have considerable influence on return

on assets. Because macroeconomic news announcements can contain unexpected

information regarding current economic conditions, they may result in changes in

asset prices and market volatility. Further, because the value of index options is

directly linked to market volatility, there may be movements in an options market

when there is a macroeconomic news announcement. If market participants antici-

pate the effect of news announcements, there may also be preceding price changes

in the options market.

Motivated by these possibilities, this study investigates the intraday data on the

KOSPI200 index options market to determine whether there are preceding and

succeeding changes in the index options market when there are macroeconomic

news announcements, in the context of the implied risk-neutral distribution

(RND) from option prices. Because the RND consists of information from various

option series that have a wide range of strike prices and maturities, we can conjec-

ture more detailed effects of news announcements on market sentiment by investi-

gating the changes in the RND. In addition, we verify the robustness of our

results by estimating the shape of the RND by using various methods with differ-

ent assumptions.

A number of studies verify the importance of macroeconomic news announce-

ments in financial markets. Previous studies examine various markets such as stock

markets (e.g. Burnanke and Kuttner, 2005; Vrugt, 2009), foreign exchange markets

(e.g. Ederington and Lee, 1993; Andersen and Bollerslev, 1998), and bond markets

(e.g. Fleming and Remolona, 1999; Goeij and Marquering, 2006). Most of the stud-

ies propose that news announcements affect asset prices and market volatility. In

particular, most of the previous studies that examined intraday data suggest that

asset prices incorporate the effect of news announcements very quickly. Ederington

and Lee (1993) attribute this quick response to (i) actively traded markets, (ii) mar-

ket microstructure, and (iii) widely anticipated announcements.

Recently, there has been growing academic interest concerning the effects of

news announcements on the options market. Graham et al. (2003) and Nofsinger

and Prucyk (2003) investigate the equity options market, Vähämaa et al. (2005) and

Beber and Brandt (2006) examine the bond options market, and Kim and Kim

(2003a,b) explore the currency options market. Earlier studies tend to focus mainly

on the second moment of the implied RND (i.e. implied volatility) and argue that

implied volatility tends to increase prior to a scheduled news announcement and

decrease after the actual announcement. However, Nofsinger and Prucyk (2003)

find that the quality of news can change the direction of the movement and that

implied volatility increases after bad news.

Given that the second moment of the implied RND responds in different direc-

tions when the quality of news changes, we can suppose that higher moments of
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the implied RND may show similar results. Beber and Brandt (2006) and Äijö

(2008) investigate the effects of scheduled news announcements on higher moments

of the implied RND, and suggest that the RND becomes less (more) negatively

skewed after good (bad) news. However, their results differ in terms of the direction

of the response in the fourth moment of the RND, that is, the kurtosis. Beber and

Brandt (2006) find that the implied kurtosis of the RND decreases (increases) after

bad (good) news for bonds, which tends to be good (bad) news for economic pros-

pects, in the US treasury bond futures options market. Meanwhile, Äijö (2008)

shows that the implied kurtosis of the RND increases (decreases) after good (bad)

news in the FTSE-100 index options market. The present study investigates whether

the difference comes from the difference between time intervals.1 If RND is infor-

mationally efficient and incorporates the effect of news announcement as quickly as

other asset prices, there should be significant differences between analysis results on

a daily basis and those on an intraday basis. Hence, this study uses shortened time

intervals for the samples and determines the differences between the results for each

time interval.

The purpose of this study is similar to those of Beber and Brandt (2006) and

Äijö (2008). We use the methodology of Äijö (2008) to investigate whether sched-

uled macroeconomic news announcements affects the implied RND from the index

options market. However, we also close a gap in previous research. First, whereas

previous studies assume only the unimodal RND and calculate the skewness and

kurtosis of the sole mode, the present study assumes both the unimodal and multi-

modal RNDs by using multiple models. Among the models used in this study,

Câmara and Heston’s (2008) model (the CH model) introduces a directional jump

process and assumes the RND to be multimodal, while Corrado and Su’s (1996)

model (the CS model) assumes it to be unimodal. Kim and Lee (2010) argue that

jumps, particularly those in the negative direction, can explain much of the implied

volatility when a multimodal RND is assumed and that the second moment of the

RND explains much of the implied volatility when a skewed unimodal RND is

assumed. Hence, we can interpret the effects of news announcements on the implied

RND in various ways by using multiple models.

Second, although we use the methodology of Äijö (2008) to examine the

effects of news announcements, we extend the methodology to investigate the

effects more closely. Whereas Äijö (2008) uses daily data, the present study uses

intraday data to examine shorter-term effects of news announcements. Many stud-

ies demonstrate that the effects of news announcements are incorporated by and

disappear from markets very quickly. Moreover, Kwon and Lee (2008) model the

intraday volatility function and show that it is important to examine the implied

volatility functions on an intraday basis. Therefore, intraday data should be used

to obtain a more accurate timeline and measure the exact magnitude of the effects.

1Beber and Brandt (2006) use tick-by-tick data, whereas Äijö (2008) uses daily data.
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In addition, whereas Äijö (2008) examines only whether there is a concurrent

response from the RND to the news announcement, this study also examines

whether there is a response from the RND prior to the actual announcement, and

whether changes in the RND can forecast the effects of news announcements. If

the RND were to respond prior to the actual news announcement, the actual

announcement would have less effect on the RND because the market would have

already incorporated the information. Using daily data and regarding a whole day

as a single time t would result in fewer problems, but we may miss important

results if we were to narrow our scope and use only intraday data. Therefore, this

study investigates both sides of the timeline to catch the full effect of news

announcements.

Our principal conclusions are as follows. First, the RND responds to most of

the macroeconomic news announcements, but its response disappears within an

hour in many cases. Second, the implied volatility increases and the RND

becomes less leptokurtic after news announcements. Also, the RND become less

(more) negatively skewed after good (bad) news. Third, the longevity of the

response depends significantly on the type of news. Finally, there is no clear evi-

dence of the information contents regarding the effect of news announcements in

the RND.

The rest of this paper is organized as follows. Section 2 explains the models and

methods used in this study to recover the RND. Section 3 presents the data, and

Section 4 explains the empirical methodology. Section 5 reports and discusses the

results, and Section 6 summarizes the key results and concludes.

2. Models to Recover the Risk-neutral Distribution

This study uses two parametric methods (CS, CH) to recover the RND.2 There are

some fundamental differences between the two parametric methods in the way in

which they define and recover the shape of the RND.

2.1. Corrado and Su’s (1996) Model (the CS model)

The CS model, an extension of Black and Scholes (1973) model, accounts for non-

normal skewness and kurtosis in distributions of stock returns. This model uses an

approximation method based on the Gram-Chalier expansion of the normal density

function and adds the skewness and kurtosis adjustment to the Black-Scholes

model. The skewness ⁄ kurtosis-adjusted price of a call option is as follows:

C ¼ CBS þ l3Q3 þ ðl4 � 3ÞQ4; ð1Þ

2We also employed the non-parametric method of Bakshi et al. (2003) to recover the RND.

We do not include the results, however, because it is not likely to enhance the robustness of

our study.
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where CBS ¼ SNðDÞ � Ke�rsNðd � r
ffiffiffi
s
p
Þ, is the Black-Scholes option pricing

formula;

Q3 ¼
1

3!
Sr

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
s½ð2r

ffiffiffi
s
p
� dÞnðdÞ þ r2sNðdÞ�

q
;

Q4 ¼
1

4!
Sr

ffiffiffi
s
p

d2 � 1� 3r
ffiffiffi
s
p
ðd � r

ffiffiffi
s
p
Þ

� �
nðdÞ þ r3s3=2NðdÞ

h i
; and

d ¼ lnðS=KÞ þ ðr þ r2=2Þs
r
ffiffiffi
s
p :

Based on these formulas, the adjusted price of a put option is derived from the

put-call parity. In this model, Q3 and Q4 represent the marginal effect of skewness

and kurtosis on the adjusted option price C; the skewness parameter l3, the most

important parameter in this model, is estimated to be equal to the skewness of the

implied RND of the underlying asset price; similarly, the kurtosis parameter l4 is

estimated to be equal to the kurtosis of the implied RND. A number of previous

studies report that the RND is a negatively skewed leptokurtic distribution for glo-

bal markets. Thus, l3 is likely to be negative, and l4 is likely to be >3, which is the

kurtosis of a normal distribution.

2.2. Câmara and Heston’s (2008) Model (the CH model)

The CH model is an extension of the lognormal-diffusion model in Black and Scho-

les (1973) and the jump-diffusion model in Merton (1976). Câmara and Heston

(2008) derive a closed-form solution for values of call and put options in markets

in which stock prices are affected by rare events and small normal movements. The

CH model assumes that stock prices follow a physical jump-diffusion stochastic

differential equation:

dS ¼ ½a� kðY � 1Þ�Sdt þ rSdz þ ðY � 1ÞSdq, ð2Þ

where a is the instantaneous expected return on the stock, r is the instantaneous

volatility of the return (conditional on no jumps), k is the mean number of jumps

per unit of time, dz is the physical standard Gauss Weiner process, and dq is the

Poisson process. This Poisson process has the value of 1 with probability kdt and

the value of 0 otherwise. Further, dz and dq are independent, and Y ) 1 is the

percentage change in the stock price if there is a jump.

Based on equation (2), Câmara and Heston (2008) present three cases. Each case

is based on the different assumptions regarding the direction of possible jumps. The

first case considers only the downward jump, the second considers only the upward

jump, and the last considers both. This study uses only use the last model, which

assumes the possibility of both upward and downward jumps. For this case, Câmara
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and Heston (2008) derive closed-form solutions for European call and put option

prices as follows:

C ¼ Se�dsNðd1Þ � Ke�ðrþkÞsNðd2Þ þ Sð1� e�dsÞ, ð3Þ

P ¼ Ke�rsð1� e�ksÞ þ Ke�ðrþkÞsNðd2Þ � Se�dsNð�d1Þ, ð4Þ

where

d1 ¼
½lnðS=KÞ þ ðr þ k� dþ r2=2Þs�

r
ffiffiffi
s
p ; and

d2 ¼ d1 � r
ffiffiffi
s
p
:

In this model, the parameter k indicates the probability of a downward jump.

Therefore, the RND is estimated to have an additional mode on the negative side if

it is significant. Similarly, the parameter d indicates the probability of an upward

jump, and the distribution is estimated to have an additional mode on the positive

side if it is significant. If k and d are both significant, the RND is estimated to be

bimodal (with modes on both sides) or trimodal. Because most of the previous

studies report that the RND is negatively skewed and that the jumps are more sig-

nificant when they have negative directionality, the negative jump parameter k is

likely to be significantly greater than the positive jump parameter d. Kim (2008)

shows that this model shows better performance than Black and Scholes (1973)

model does for both in-sample and out-of-sample pricing.

2.3. Parameter Estimation

To estimate the parameters of both parametric models, this study adapts the

method used by Bakshi et al. (1997, 2000), Bates (2000), and Kim and Kim

(2003a,b, 2004, 2005) among others, and estimates the parameters every minute.

Because the closed-form formula is available for option prices, it is natural to use

the non-linear least squares procedure, which involves the minimization of the sum

of squared percentage errors between the model price and the market price as the

method of parameter estimation. Parameters can also be estimated from asset

returns, but historical data contain only the information about the past. Moreover,

when we use historical data to estimate parameters, we cannot identify jump risk

premiums, which must be estimated to identify other structural parameters of the

models. On the other hand, we can use forward-looking information and identify

jump risk premiums when estimating parameters from market prices.

We can obtain parameter estimates by minimizing the sum of squared percent-

age errors between the observed market price and the model price at each time t:

min
/t

XN

i¼1

Oiðt, s; KÞ � Oi*ðt, s; KÞf g=Oiðt, s; KÞ½ �2 ðt ¼ 1, . . . ,TÞ, ð5Þ

where /t is the vectors of parameters at time t, N, is the number of option series at

time t, Oi(t, s; K) is the market price of option Oi at time t, and Oi*ðt, s; KÞ is the
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model price of option Oi at time t. For the CS model, the present study estimates

the volatility parameter r, the skewness parameter l3, and the kurtosis parameter

l4; for the CH model, this study estimates the volatility parameter r, the downward

jump parameter k, and the upward jump parameter d.

3. Data

3.1. Scheduled Macroeconomic News Announcement Data

We select six important macroeconomic news announcements each for South Korea

and the US (Table 1). These announcements are selected based on previous studies

(e.g. Goeij and Marquering, 2006; Äijö, 2008) and are obtained from Statistics

Korea (Korea national statistical office). By investigating these news announcements,

we compare the effects of various economic issues on the RND. To make the com-

parison, this study examines the condition of the money market by the target rate

announcements (TR), the degree of the economic growth by gross domestic product

(GDP), the condition of the labor market by employment report (EMP), the degree

of inflation by consumer price index (CPI) and producer price index (PPI), and the

growth in the industrial performance by industrial production index (IND).

Table 1 List of macroeconomic news announcements

This table reports the macroeconomic news announcements used in this study, their abbreviations, the

times at which the announcements are normally released, and the total numbers of announcements

(good news ⁄ bad news ⁄ all). An announcement is regarded as good news if the daily log return of the

KOSPI200 index on the announcement day is positive and regarded as bad news if the return is negative.

Announcement Abbreviations Time #Good #Bad #All

South Korea

Target rate announcement K_TR 09:30–11:30 44 33 77

Gross domestic product K_GDP 08:00 23 20 43

Employment report K_EMP 08:30(�¢06.5),

13:30(¢06.6�)

52 24 76

Consumer price index K_CPI 08:30(�¢06.5),

13:30(¢06.6�)

43 27 70

Producer price index K_PPI 12:00 38 35 73

Industrial production K_IND 08:30(�¢06.4),

13:30(¢06.5�)

50 29 79

US

Target rate announcement U_TR 04:00–04:15 41 10 51

Gross domestic product U_GDP 22:30 42 26 68

Employment report U_EMP 22:30 45 36 81

Consumer price index U_CPI 22:30 41 33 74

Producer price index U_PPI 22:30 45 30 75

Industrial production U_IND 23:15 45 28 73
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The Korea Exchange (KRX) opens at 09:00 KST and closes at 15:00 KST.

Because US news is announced after the KRX is closed, we assume the announce-

ment time of US news to be 09:00 KST the next day. Korean news is announced at

different times because of the different time schedules of the authorities. In the case

of TR in South Korea, we assume the earliest private news release time to be the

actual time of the release of target rate because target rate announcements are

released during committee meetings, which are held at different times. In the cases

of EMP, CPI and IND in South Korea, the official announcement time changed

from 08:30 KST to 13:30 KST on 29 May 2006. Therefore, we assume the

announcement time to be 09:00 KST from 2 January 2003 to 28 May 2006 and

13:30 KST from 29 May 2006 to 30 September 2009.

As Äijö (2008) mentions, some behavioral models distinguish bad news from

good news and suggest an asymmetric effect between them. Barberis et al. (1998)

argue that good news is expected to be followed by good news and vice versa. In

addition, Shefrin and Statman (1985) and Hong and Stein (1999) suggest that

investors respond more slowly to bad news than to good news because they tend

to stop trading after bad news. Hence, we also separate good news from bad news

to determine whether the effects of good news and bad news on the RND are

asymmetric.

3.2. Options Data

We use data on KOSPI200 index options for the sample. Despite its relatively short

history, the KOSPI200 index options market has become one of the largest options

markets in the world. From 1999 to 2009, the KOSPI200 index options market was

ranked first among all options markets in the world in terms of trading volume.

European-style options on the KOSPI200 index have been traded on the KRX since

1997. KOSPI200 index options have a contract size of KRW 100 000 per index

point and a minimum price movement of 0.05 (when the premium is >3 index

points) or 0.01 (when the premium is 3 index points or less) index point. Maturity

dates and last trading days are the second Thursday of three consecutive near-term

delivery months and one additional month from the quarterly cycle (March, June,

September, and December). Liquidity in the KOSPI200 options market is heavily

concentrated in shortest-term contracts.

The data spanned from 2 January 2003 to 30 September 2009. We draw min-

ute-by-minute transaction prices for KOSPI200 index options from the KRX, which

offers a fully automated trading system. Following Ahn et al. (2010), the 91-day

certificate of deposit (CD) yield is used as the risk-free interest rate. In addition, the

actual data for the empirical analysis were selected as follows. First, we use only the

transaction prices reported no later than 2:50 p.m. each day to prevent non-syn-

chronous trading effects. Second, we use only the data on options with the shortest

maturity because the liquidity of the KOSPI200 options market is heavily concen-

trated in shortest-term contracts. However, we use data on options with the

second-shortest maturity for the last trading day of shortest-term contracts because
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of the thin liquidity of shortest-term contracts. Third, we use only those transaction

prices that are greater than 0.02 point, to prevent the effect of price discreteness.

Fourth, we exclude transaction prices which do not satisfy the arbitrage restriction.

Finally, we use only OTM options to enhance data reliability and ensure a single

price for each strike price.

3.3. Implied RND

We recover the implied RND over the sample period at 1-min intervals. Then the

changes in the RND are examined at daily, hourly, and 5-min intervals to better

investigate the effects of news announcements. Tables 2 and 3 report the properties

of each parameter of the CS and CH models for each time interval. There are two

noteworthy points in Table 2. First, both models indicate that the RND is negatively

skewed. The skewness parameter l3 of the CS model is negative. In addition, bear-

ish parameter k of the CH model is typically greater than the bullish parameter d.

This indicates that the possibility of a negative jump is greater than that of a posi-

tive jump. Second, the CS model indicates that the RND is leptokurtic. The kurtosis

Table 2 Descriptive statistics of RND parameters (levels): filtered data

This table reports the descriptive statistics of RND the parameters (levels). Each statistic is calculated for

daily, hourly, and 5-min data. CS stands for Corrado and Su’s (1996) model; CH stands for Câmara and

Heston’s (2008) model.

CS CH

r l3 l4 r k d

Mean

Daily 0.2805 )0.6504 4.5666 0.2457 0.0314 0.0037

Hourly 0.2869 )0.6444 4.5144 0.2516 0.0324 0.0033

5-min 0.2879 )0.6435 4.5067 0.2527 0.0325 0.0033

SD

Daily 0.1100 0.3296 0.7205 0.0912 0.0667 0.0126

Hourly 0.1150 0.3225 0.7181 0.0951 0.0701 0.0107

5-min 0.1157 0.3186 0.7161 0.0959 0.0701 0.0103

Maximum

Daily 0.9483 1.0007 13.4044 0.9773 1.0872 0.2048

Hourly 1.0357 1.0718 20.4927 1.0753 1.2540 0.2232

5-min 1.1249 1.1080 21.8966 1.0753 1.3020 0.3490

Minimum

Daily 0.0231 )1.8363 2.7692 0.0166 0 0

Hourly 0.0231 )6.6647 2.5947 0.0166 0 0

5-min 0.0231 )9.4164 1.8032 0.0166 0 0

# of observations

Daily 1637 1637 1637 1637 1637 1637

Hourly 9864 9864 9864 9864 9864 9864

5-min 115 088 115 088 115 088 115 088 115 088 115 088
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parameter l4 of the CS model is greater than three. These results are consistent with

the findings of previous studies suggesting that the RND is negatively skewed and

leptokurtic.

4. Methodology

4.1. Definition of Good News and Bad News

A number of previous studies define the unexpected part of news as the difference

between the anticipation and realization of the news. However, McQueen and Roley

(1993) argue that unexpected positive news may not be good for the stock market

because market participants consider not only the current positive situation but also

the possibility of future downturns. Therefore, the present study follows Äijö (2008)

and uses the methodology of Nofsinger and Prucyk (2003), who regard a positive

(negative) stock market return as a sign of good (bad) news. Because the present

study investigates the KOSPI200 index options market, it takes the daily log return

for the KOSPI200 index as the stock market return.

Table 3 Descriptive statistics of RND parameters (differences): filtered data

This table reports the descriptive statistics of the RND parameters (differences). Each statistic is calcu-

lated for daily, hourly, and 5-min data. CS stands for Corrado and Su’s (1996) model; CH stands for

Câmara and Heston’s (2008) model.

CS CH

r l3 l4 r k d

Mean

Daily 0.0002 0.0006 )0.0005 )0.0001 0.0000 0.0000

Hourly 0.0000 )0.0001 0.0000 0.0000 0.0000 0.0000

5-min 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SD

Daily 0.0398 0.2652 0.6213 0.0406 0.0596 0.0158

Hourly 0.0200 0.1432 0.4026 0.0195 0.0240 0.0088

5-min 0.0071 0.0812 0.2123 0.0073 0.0108 0.0066

Maximum

Daily 0.3896 1.6692 6.2197 0.2539 1.0871 0.1874

Hourly 0.2928 4.8813 16.9260 0.2931 0.7361 0.2232

5-min 0.4156 6.4131 9.3809 0.3349 0.7527 0.2415

Minimum

Daily )0.4289 )1.5284 )5.1180 )0.4284 )0.7691 )0.2048

Hourly )0.4191 )4.3954 )14.3174 )0.4201 )0.6922 )0.2048

5-min )0.4201 )7.9394 )13.1407 )0.4136 )0.4070 )0.2685

# of observations

Daily 1636 1636 1636 1636 1636 1636

Hourly 9863 9863 9863 9863 9863 9863

5-min 115 077 115 077 115 077 115 077 115 077 115 077
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4.2. Empirical Methodology

This study conducts two regression analyses to determine the full impact of news

announcements. First, we use the methodology of Äijö (2008) to investigate the

concurrent response of the RND to news announcements. Following Ederington

and Lee (1996) and Graham et al. (2003), we ignore the relative importance of news

announcements and assume the impact size of all news to be equal. In addition, we

conduct the regression separately for good news, bad news, and all news to investi-

gate whether they affect the RND in different ways. To examine the concurrent

effect of news announcements on the RND, the regression model assumes the

following form:

Dpt ¼ a0 þ
Xk

k¼1

bkDk;t þ et ; ð6Þ

where Dpt is the differentiated parameter estimate and Dk,t is a dummy variable

identifying the days on which an announcement k is released. In addition, we

correct for autocorrelation, the moving average, and heteroskedasticity with the AR,

MA, and GARCH terms.

Second, we also examine whether the changes in the RND can forecast the

effects of news announcements on the stock market. If the options market responds

prior to the actual news announcement, the RND will also change prior to the

news, and that change may reflect the information on the market movement on the

day of the news announcement. The following regression model is used to examine

the information contents of the RND:

rt;tþ1 ¼ a0 þ
XK

k¼1

bkDpk;t þ et ; ð7Þ

where rt,t+1 is the log return for the KOSPI200 index from the news announcement

time t to t + 1 and Dpk,t is the differentiated parameter k of each model. To inves-

tigate the information content on the news announcement days, we restrict the

sample data to announcement days.

5. Empirical Results

5.1. Concurrent Response of the RND to Macroeconomic News Announcements

Tables 4–6 report the regression results for the concurrent response of the RND to

macroeconomic news announcements on a daily basis. As shown in Table 4, while

most of the RND parameters reflect significant responses to K_TR, K_PPI, and

U_EMP, others types of announcements do not have a significant effect. However,

as shown in Tables 5 and 6, while the RND does not significantly respond to good

news involving U_PPI and U_IND, it does exhibit a significant response to bad

news associated with those announcements. This suggests that bad news affects the

RND more than good news. On the other hand, as shown in Tables 4–6, the

Macroeconomic News Announcements on Risk-neutral Distribution
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direction of responses is random and there is no apparent difference between good

news and bad news in terms of the response direction. As Table 4 illustrates, while

some news announcements increase implied volatility and make the RND less nega-

tively skewed, others have an opposite effect. As shown in Tables 5–6, the response

direction remains inconsistent even after bad news is separated from good news.

This result is inconsistent with the findings of Ederington and Lee (1996) as well as

Graham et al. (2003), who argue that implied volatility decreases after any news

announcement, as well as with those of Nofsinger and Prucyk (2003) and Äijö

(2008), who suggest that bad news and good news have opposite effects.

As shown in Tables 7–9, however, most of this inconsistency is resolved when the

RND response is investigated in greater detail. Table 7 reports the regression results

for all news on an hourly basis. Implied volatility tends to increase, and the RND

tends to become less leptokurtic after a news announcement. This is inconsistent with

the findings of Beber and Brandt (2006) as well as Äijö (2008), who argue that the

direction of movement in implied kurtosis alters with changes in the quality of news.

However, the results on the changes in implied skewness are consistent with the find-

ings of previous studies. As shown in Tables 8 and 9, the CS model tends to report a

less (more) negatively skewed RND, and the CH model tends to report a reduced

(increased) possibility of a negative jump after a good (bad) news announcement.

This is consistent with the findings of Äijö (2008), who reports almost the same

results. Äijö (2008) uses the leverage effect to explain the increase in the implied vola-

tility after a news announcement. Because stock markets are affected by leverage

effects, the quality of news may have a considerable effect on the evolution of uncer-

tainty measured by implied volatility. In addition, Äijö (2008) explains the decreasing

kurtosis with increasing implied volatility by using Nakamura and Shiratsuka’s

(1999) interpretation that decreasing kurtosis with increasing implied volatility sug-

gests a greater risk of price change and less confidence in the current price level.

Tables 10–12 report the regression results on a 5-min basis. When measured on

a 5-min basis, almost all news announcements have significant effects on the RND.

As Table 10 reveals, 10 of the 12 news announcements have a significant effect on

implied volatility, 5 on skewness, and 6 on kurtosis when measured by the CS

model. This suggests that the longevity of the response depends significantly on the

type of news. News on domestic monetary policy (K_TR), domestic producer price

index (K_PPI), and the US employment status (U_EMP) trigger a long-lasting

response that survives a whole day, whereas others only induce short responses that

disappear within a day or even within an hour. In addition, the direction of

responses is clearer. The CS and CH results in Tables 10–12 indicate that as implied

volatility increases, the RND becomes less leptokurtic after news announcements,

and that the RND becomes less (more) negatively skewed after good (bad) news.

5.2. Information Contents in the RND Changes

Tables 13–15 report the regression results for the information contents of the RND

regarding the return on the announcement day. Table 13 provides the results on

Macroeconomic News Announcements on Risk-neutral Distribution
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a daily basis. Although there are some significant coefficients, there is no clear

evidence of the information contents. Table 14 shows the results on an hourly basis,

revealing that the intraday data exhibit a more significant reaction than the daily

data in Table 13. However, considering that the results are not consistent in their

direction and significance, it is still impossible to explain the relationship between

the forthcoming news announcements and the changes in the RND. Table 15 shows

the 5-min data results, illustrating that there is a significant relationship between

prior changes in the RND and the index returns at an announcement time when

there is a news announcement about a Korean target rate. However, this result

might be due to our way of defining the news announcement time. Since we con-

sider the earliest private news release time of the target rate announcement as the

actual release time for K_TR, it is possible that the actual announcement is made a

few minutes before the release of private news. Table 10 presents more evidence of

this possibility. When examined on a 5-min basis, the RND does not respond to

K_TR. This may be because the response has already disappeared by that time.

Moreover, except for K_TR, there are fewer significant coefficients than in Table 14.

This also suggests that there is no clear evidence of the information contents regard-

ing the effect of news announcements in the RND.

6. Conclusion

We examine the effects of scheduled macroeconomic news announcements on the

implied RND. We choose KOSPI200 index options market as the sample and investi-

gate whether the implied RND responds to the scheduled news announcements from

South Korea and the US. We choose six important macroeconomic news releases each

for South Korea and the US and classify them as good news and bad news according

to the KOSPI200 index return on the announcement day. In addition, we use two

parametric methods (CS, CH) to recover the shape of the RND and conduct regres-

sion analyses on daily, hourly, and 5-min bases. These multi-faceted analyses allow us

to determine whether (i) the effects of the news announcements differ among differ-

ent types of news, (ii) the results are the same regardless of the way in which the RND

is recovered, and (iii) daily and intraday data provide different results.

There are some noteworthy results. First, the RND responds to most of the

macroeconomic news announcements, but its response disappears within an hour

in many cases. This is consistent with the findings of many previous studies, which

argue that asset prices incorporate the effect of news announcements very quickly.

Second, implied volatility increases and the RND becomes less leptokurtic after

news announcements. Also, the RND become less (more) negatively skewed after

good (bad) news. This difference is not apparent when the data are analyzed on a

daily basis, but it becomes more apparent on an hourly or 5-min basis. Considering

the changing directions in the movement of implied skewness with the changing

quality of news, this is consistent with the findings of Beber and Brandt (2006), Äijö

(2008) and with the leverage effect hypothesis (Dumas et al., 1998) in part.
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However, the present study shows that the implied kurtosis always decreases after a

news announcement regardless of the quality of news, in contrast to the findings of

Beber and Brandt (2006) and Äijö (2008), who argue that the direction of move-

ment in implied kurtosis alters with the changes in the quality of news. Third, the

longevity of the response depends significantly on the type of news. News on

domestic monetary policy (K_TR), domestic producer price index (K_PPI), and the

US employment status (U_EMP) trigger a long-lasting response that survives a

whole day, whereas others only induce shorter responses that disappear within an

hour. Finally, there is no clear evidence of the information contents regarding the

effect of news announcements in RND.
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Äijö, J., 2008, Impact of US and UK macroeconomic news announcements on the return

distribution implied by FTSE-100 index options, International Review of Financial Analysis

17, pp. 242–258.

Andersen, T., and T. Bollerslev, 1998, Deutschmark-dollar volatility; intra-day activity

patterns, macroeconomic announcements, and longer-run dependencies, Journal of

Finance 53, pp. 219–265.

Bakshi, G., C. Cao, and Z. Chen, 1997, Empirical performance of alternate option pricing

models, Journal of Finance 52, pp. 2003–2049.

Bakshi, G., C. Cao, and Z. Chen, 2000, Pricing and hedging long-term options, Journal of

Econometrics 94, pp. 277–318.

Bakshi, G., N. Kapadia, and D. Madan, 2003, Stock return characteristics, skew laws, and the

differential pricing of individual equity options, Review of Financial Studies 16, pp. 101–

143.

Barberis, N., A. Shleifer, and R. Vishny, 1998, A model of investor sentiment, Journal of

Financial Economics 49, pp. 307–343.

Bates, D., 2000, Post-’87 crash fears in the S&P500 futures options market, Journal of

Econometrics 94, pp. 181–238.

Beber, A., and M. W. Brandt, 2006, The effect of macroeconomic news on beliefs and

preferences: Evidence from the options market, Journal of Monetary Economics 53,

pp. 1997–2039.

Black, F., and M. Scholes, 1973, The pricing of options and corporate liabilities, Journal of

Political Economy 81, pp. 637–659.

Burnanke, B. S., and K. N. Kuttner, 2005, What explains the stock market’s reaction to

federal reserve policy? Journal of Finance 60, pp. 1221–1257.
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