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Abstract

The arrival of scheduled macroeconomic announcements in the U.S. stock market leads
to a two-stage adjustment process for prices and trading transactions. In a brief first
stage, the release of a news announcement induces a sharp and nearly instantaneous
price change along with a rise in the number of trading transactions. In a prolonged
second stage, the release causes significant and persistent increases in price volatility
and trading transactions within approximately an hour. After allowing for different
stages of the business cycle, we demonstrate that the release of a news announcement
induces larger immediate price changes per interval in an expansion period but more
immediate price changes per interval in a contraction period as prices shift from the
old equilibrium to the approximate new equilibrium. The announcement causes smaller
subsequent adjustments of stock prices along with a lower number of trading transac-
tions across a shorter time during a contraction period as the information contained
in the news announcement is incorporated fully in stock prices. These findings imply
that there is a more efficient market in a contraction period. We use a static analysis
to investigate the immediate effects of news announcements, as measured by the level
of surprise in the news, on prices and adopt a wavelet analysis to examine their even-
tual effects on prices. The evidence shows that only 6 out of 17 announcements have
a significant immediate impact, but all announcements have an eventual impact over
different time periods. The combination of the results of both analyses provides us with
a time-profile for each type of news announcement’s impact on stock prices and shows

that the impact is significant within approximately an hour but is exhausted after a day.
Keywords: announcement effects, market expectation, business cycle, wavelets.

JEL: C32, E32, G14.

*Department of Economics, University of Leicester, University Road, Leicester LE1 7RH, e-mail:
wl69@le.ac.uk



1. Introduction

Many economic indicators that reflect economic fundamentals have a major impact on fi-
nancial markets. Therefore, scheduled macroeconomic news announcements, such as the
employment report, CPI (consumer price index), and PPI (producer price index), are a
natural focus for market participants. How do market participants respond to news an-
nouncements? Is public information about the economy immediately reflected in asset
prices, or does its effect on volatility persist over the course of several days? How does the
impact on financial markets from announcements persist? Market participants’ responses to
news announcements are interpreted by the way information spreads in the market, which is
viewed as information processing. Information processing is an important topic in financial

economics. Consequently, much attention has been devoted to its study.

In the early stage, economists found mixed and relatively weak empirical evidence using
monthly or daily data. Cornell (1983), Pearce and Roley (1983, 1985), and Hardouvelis
(1987) find a negative effect of monetary announcement surprises on stock prices. However,
limited evidence supports the view that stock prices significantly react to nonmonetary an-
nouncement surprises. Schwert (1981) finds that daily stock prices significantly but weakly
react to the announcement of unexpected information in the CPI. A limited impact of
inflation (PPI) surprises and no impact of industrial production and unemployment rate
surprises on stock prices are found by Pearce and Roley (1985), and only the unemployment
rate, trade deficit, and personal income of eleven announcements are found to be significant
in Hardouvelis (1987). Edison (1997) only finds a statistically significant response for daily
exchange rates and short-term and long-term interest rates for nonfarm payroll information

in six U.S. news announcements.

Over time, the sampling frequency of data in the literature has been questioned. Low
frequency data, consisting of monthly or daily data, are believed to be unable to capture
the impact on financial markets of news announcements. Oberlechner and Hocking (2004)
find that the speed of information is the primary characteristic of important foreign ex-
change market news, the importance of which is actually rated higher than the accuracy
and content of news by a questionnaire survey of 321 traders and 63 financial journalists
from leading banks and financial news providers in the European foreign exchange mar-
ket. Market participants’ responses to news announcements are so fast that they cause
immediate changes in asset prices. The daily or monthly data are unable to reflect these
behaviours. Furthermore, several announcements and other news may be released on the

same day but at different times. The price behaviour is difficult to attribute to any specific



announcement using daily or monthly data. Consequently, higher frequency data have been
preferred in the past two decades. A growing number of works in the literature study the
impact of macroeconomic news announcements on financial markets using intraday data,
such as one-minute or five-minute data. Ederington and Lee (1993) find that most price
adjustments to announcements are within one minute of the monthly economic information
releases; volatility remains considerably higher than normal for another fifteen minutes or
so and slightly higher for several hours. Following this study, Ederington and Lee (1995)
study the price changes in interest rate and foreign exchange futures markets to monthly
announcements in the short run. They conclude that asset prices adjust to the scheduled
announcements within the first 10 seconds. The adjustments are small but rapid, which
implies that some trades occur at nonequilibrium prices. Furthermore, it takes 40-50 sec-

onds to complete the major adjustments to the initial releases.

These empirical studies focus on scheduled macroeconomic news announcements and exam-
ine their impact on futures markets, including Treasury bond and foreign exchange futures
markets, which are highly related to spot markets. However, according to challenges to
the efficient market hypothesis, asset prices not only reflect all information in the market
but also include market participants’ expectations. Market participants constantly dis-
count expectations of the future in their present buying and selling decisions. As a result,
the importance of news announcements in financial markets declines. This observation is
consistent with the findings of Oberlechner and Hocking (2004): foreign exchange traders
regard news that is unanticipated by the foreign exchange market and that contradicts an
expectation of the foreign exchange market as more important than the reliability of the
news source and the perceived accuracy of the news. This view is also implicitly identified
by Ederington and Lee (1993). For a total of 19 monthly announcements, they find that the
employment report, PPI, CPI and durable goods orders are most important for the Trea-
sury bond and Eurodollar futures prices. In addition, the monthly announcements with
the greatest impact on the dollar-deutsche mark exchange rate are the employment report,
merchandise trade deficit, PPI, durable goods orders, GNP, and retail sales: note that they
are listed in order of decreasing impact. The employment report that imposes the greatest
impact on financial markets is normally the first government release concerning economic
activity in a given month. Furthermore, the PPI is released before the CPI. Ederington and
Lee (1993) infer that later releases are less important because they are partially predictable

based on earlier releases.

Consequently, announcements are worth less as expectations conform more closely to them.

The unanticipated components of announcements, but not the announcements themselves,



affect asset prices. As a result, the credibility of the findings of previous studies is chal-
lenged. Moreover, they allow us to assess the different impacts of several announcements
that are released simultaneously. Ederington and Lee (1993) and Fleming and Remolona
(1997) study the impact of macroeconomic news announcements on financial markets by
using dummy variables to represent announcements as regressors in the model. However, it
is impossible to individually evaluate the effects of several announcements that are released
at the same time. To study information processing, it is important to estimate expecta-
tions. On the one hand, expectations can be produced from extrapolative benchmarks such
as ARMA models, a strategy that is adopted by Schwert (1981). On the other hand, expec-
tations can be collected from financial companies, such as the International Money Market
Services (MMS) and the Bloomberg Terminal.! Compared to the expectations generated
by econometric models, the MMS survey data are unbiased and less variable (Andersen et
al., 2003). Accordingly, these data are proposed to represent the expectations of market
participants on scheduled macroeconomic news. Cornell (1983), Pearce and Roley (1983,
1985), Hardouvelis (1987), Harvey and Huang (1993), McQueen and Roley (1993), Edison
(1997), Balduzzi et al. (2001), and Andersen et al. (2003) use data from the MMS survey
and announced macroeconomic news to generate announcement surprises and then study

the response of asset prices to them.

We extend the literature in four directions. First, how does the stock market respond to
scheduled news announcements? Previous papers (Ederington and Lee (1993, 1995), Edi-
son (1997), Fleming and Remolona (1997, 1999), Balduzzi et al. (2001), and Andersen
et al (2003)) primarily focus on the Treasury bond and foreign exchange markets using
low frequency and high frequency data. Although some papers (Schwert (1981), Cornell
(1983), Pearce and Roley (1983, 1985), Hardouvelis (1987), and McQueen and Roley (1993))
have studied the impact of news announcements on the stock market using low frequency
data—(daily data), to the best of our knowledge, no previous studies have used high fre-

quency data to examine this impact.

Second, do news announcements immediately or eventually affect the stock market in the
form of price volatility and trading volume? FEderington and Lee (1993, 1995), Fleming
and Remolona (1997, 1999), Balduzzi et al. (2001), and Andersen et al. (2003) propose
that the information contained in news announcements is incorporated in asset prices so

immediately that a sharp and instantaneous price change occurs at the news release time.

Every week since 1977, MMS has conducted a Friday telephone survey of approximately forty money
managers, collected forecasts for all figures from news announcements to be released during the next week,

and reported the median forecasts from the survey.



However, the implicit information from a news announcement is not fully learned when it
is released. Market participants’ responses to the information are based on their initial
analyses. They need to adjust their investment decisions to reconcile their different views
about the news after the release. The subsequent adjustment of prices induces significant
and persistent increases in price volatility and trading volume. Accordingly, the impact of
news announcements on the stock market comprises an immediate impact and an eventual
impact. Price volatility and trading volume by one-minute intervals and by five-minute

intervals, respectively, are used to study these impacts.

Naturally, two questions are raised regarding which announcements immediately or even-
tually affect the stock price. Based on a questionnaire survey with traders and financial
journalists, news that contradicts market expectations is considered far more important than
news that confirms these expectations (Oberlechner and Hocking, 2004). To address the first
question, we thus regress one-minute price changes on announcement surprises. Regarding
the second question, the traditional literature fixes the time before the announcement and
shifts the examined time after the announcement. The largest time interval in which the
price changes significantly in reaction to the news announcement indicates the time during
which the news announcement’s impact on the market remains significant. However, the
analysis based on these static changes in prices cannot explain why increases in price volatil-
ity persist over a longer time, as has been found by Ederington and Lee (1993), Balduzzi
et al. (2001), and Andersen et al. (2003). This issue stems from static changes in prices,
which cannot fully reflect the eventual impact of a news announcement on the market. To
manage the disadvantages of these static changes, we use wavelets to construct wavelet-scale
price changes. These data are then regressed on announcement surprises to answer the sec-
ond question. Moreover, because wavelets produce an orthogonal decomposition of a data
sequence by time scale, wavelet-scale price changes on different time scales are mutually or-
thogonal, which implies that they are linearly independent. The combination of estimation
results from the OLS regression model of static price changes and from wavelet-scale price

changes gives us the time-profile for the news announcement’s impact on stock prices.

Third, we study the different responses of the stock market to news announcements over
various stages of the business cycle. The same type of news is considered a positive signal
regarding the economy in some states of the business cycle and a negative signal of the
economy in others. Consequently, the market’s responses are different. For example, on
the one hand, a negative surprise in the announcement of the unemployment rate during
a boom reduces asset prices because the market fears that the economy is overheating and

policy makers will increase the interest rate to cool it down. On the other hand, the same



negative surprise in the unemployment rate during a gloom raises asset prices because the
market considers it a signal of economic recovery. Even when the market has the same
interpretation of news announcements over different stages of the economy, the response of
the market to news announcements is unlikely to be consistent considering the divergent be-
haviours of market participants conditional on the state of the economy. It is interesting to
examine the stability of the market’s response over various stages of the business cycle. Due
to the significant impact of only monetary announcement surprises on daily stock prices,
McQueen and Roley (1993) classify economic states into high, medium, and low based on
the industrial production index. They find different responses for daily stock prices from a
variety of news announcements conditional on the state of the economy. The low frequency
data in this paper motivate us to investigate the market’s response to news announcements

over different stages of the business cycle using high frequency data.?

The fourth direction is to examine a so-called “calm before the storm” effect on the stock
market. As the weather is particularly calm before a storm, this effect may also observed in
financial markets. Market participants withdraw from the market and stabilise asset prices
prior to the arrival of a scheduled news announcement, which is taken as a shock to the
market, because they do not want to undergo the news release with heavily held stocks.

This strategy implies high uncertainty.

This paper is organised as follows. In section 2, we introduce the tick-by-tick data, news
announcements, and corresponding forecast data used in the analysis. In section 3, we
document price volatility and trading volume. According to the results, we divide the mar-
ket’s response to news announcements into two stages: the immediate response in the first
stage and the subsequent adjustment in the second stage. We infer market participants’
behaviours conditional on the stages of the economy. In section 4, we propose a simple
“news” model and use the data on news announcements and market surveys to generate
announcement surprises. Then, we introduce the wavelet analysis and estimate wavelet-
scale price changes. We regress static price changes and wavelet-scale price changes on
announcement surprises using an ordinary-least squares (OLS) regression model to identify

which announcements immediately and which eventually move the stock market. In section

*We follow the method of McQueen and Roley (1993) and examine the response of daily closing prices
of the S&P 500 index to news announcements conditional on the economic states in the sample, which runs
from February 3, 1997 to January 30, 2009. Unlike these authors, our results are quite weak. In our opinion,
this difference is due to the emergence of the Internet and other advanced communication technologies that
facilitate the spread of information during our sample period. In McQueen and Roley (1993), the sample
period covers September 1977 to May 1988. Consequently, low frequency data are not appropriate for

examining the impact of news announcements on financial markets.



5, we summarise our findings.

2. Data

This section provides a detailed description of the data set used in the empirical analysis:
S&P 500 index futures data and data on news announcement release values and the corre-

sponding forecast survey values.

2.1. S&P 500 Index Futures

The sample data collected are tick-by-tick S&P 500 index futures from February 3, 1997 to
January 30, 2009. Due to the need for high-frequency data but the lack of high-frequency
S&P 500 index data, it is only possible to use tick-by-tick S&P 500 index futures, which are
highly related to the spot assets, to study the news announcements’ impact on the stock
market. The S&P 500 index futures have been listed on the Chicago Mercantile Exchange
(CME) since the spring of 1982 and comprise the largest 500 listed stocks. They are traded
from 09 : 30 to 16 : 15 Eastern Time (ET) on working days except holidays.> The price
of the tick-by-tick S&P 500 index futures is recorded when a trading transaction occurs.
Therefore, we know the trading prices and the number of ticks in a one-minute interval,
but not the second when a trading transaction occurs. The one-minute price change is
defined as the difference in the price from the last trade in the previous minute interval to
the last trade in the current minute interval by percentage. The two-minute price change
is the price of the last trade in the current minute interval subtracted from the price of the
last trade in the minute interval two minutes previously in percentage terms, and so on.
In addition, the total number of trading transactions in a time period is the proxy of the
corresponding trading volume. Following this definition, the one-minute trading volume is

the total number of ticks in a one-minute interval, and so on.

2.2. News Announcements and Market Survey Data

The data on news announcements and the corresponding market expectations are from the
Bloomberg Terminal, which is a global financial market database providing data, business
news, and analytics. The forecasts of news announcements’ release values are collected

from a number of economists in different companies on a variety of days before the news

3In this paper, the time is based on American Eastern Standard Time.



announcement. The last forecast of an news announcement in each month is usually con-
ducted only one day before the announcement. The standard deviation of all forecasts of
the same news announcement in each month is small, approximately 0.1% to 0.2%. This
standard deviation suggests that the survey data, which reflect the market’s expectations
on news announcements 'release values, include all publicly available information one day
before the announcements.* The median of the survey data for a news announcement rep-

resents the market’s expectation for it.

The 17 monthly news announcements that we consider are reported in Table 1. Seven of
the announcements are released at 8:30, two at 9:15, six at 10:00, one at 14:00, and one at
15:00.> The precise release times of these announcements stem from the Bloomberg Termi-
nal. For the nonfarm payrolls, trade balance, consumer confidence, new single-family home
sales, PMI (purchasing managers index), federal budget, and consumer credit, we convert
the announcement release values into percentage changes from the previous month’s an-

nounced level.

3. Price Volatility and Trading Volume

To examine intraday volatility, the standard deviations of the one-minute price changes at
the same time interval across all 3003 trading days are shown in Figure 1A.® The means
of the corresponding trading volumes at the same time interval across all trading days are
shown in Figure 1B as well. In these and other figures, the time on the horizontal axis
denotes the end of the interval in Eastern Time (e.g., 10:00 for 9:59 to 10:00 price changes).
An apparent spike emerges over the 16:15 to 9:30 period in Figure 1A. It is not surprising
to find high volatility in price changes at this time interval because of overnight informa-
tion. Indeed, this price change does not belong to the one-minute price change. The price
change over the 9:59 to 10:00 period is also very volatile. The corresponding trading vol-

umes over the 16:15 to 9:30 period and over the 9:59 to 10:00 period are unusually high.

4One could conjecture that the survey data miss some information and cannot precisely reflect the
market’s expectations because the market updates its expectations on the later released announcement
in accordance with the earlier released one. However, the survey data from the Bloomberg Terminal are
collected on a variety of days before the announcement. The last forecast is usually conducted one day before
the announcement, and the standard deviation of all forecasts of the same news announcement in each month
is small, approximately 0.1% to 0.2%, which implies that the survey data do not miss the information before
the announcement.

®The release times of these announcements change in some months. Here, we classify the times in terms

of when they are usually released.
5Given the small magnitude of intraday price changes, they are all multiplied by 100.



The difference between them is that trading volume declines substantially after 9:30 but
falls slowly after 10:00. It is observed that 9 of our news announcements occur before 9:30,
which is the opening time of the CME; 6 of the news announcements occur at 10:00; 1 news
announcement occurs at 14:00; and 1 news announcement occurs at 15:00. To investigate
whether the price volatility and trading volume patterns observed in Figures 1A and 1B
are attributed to news announcements, we divide the sample into those days that contain
at least one of our seventeen news announcements (1541 days) and those with none (1462
days). As shown in Figure 2A, the 9:59 to 10:00 spike in price volatility disappears on
nonannouncement days. Figure 2B also indicates that the 9:59 to 10:00 trading volume on
announcement days is significantly higher than on nonannouncement days. Moreover, price
volatility and trading volume remain considerably higher than normal for a time after the

news announcements, particularly for those released at 10:00.

Consequently, the price volatility and trading volume patterns observed in the above figures
are due to news releases. Given the price volatility and trading volume over the 16:15 to
9:30 period, it is very difficult to clarify whether news announcements before 9:30 affect the
stock market because overnight information dominates. However, the persistent increases
in price volatility and trading volume after 9:30 on announcement days are shown in Figures
2A and 2B, respectively. It is believed that these patterns are related to news announce-

ments before 9:30.

The above study in price volatility and trading volume only concentrates on the sample
period. The findings imply that market participants’ response to news is the same in differ-
ent stages of the economy. However, market participants’ behaviours may vary for different
macroeconomic environments: there is no reason to believe in a consistent response to news
announcements over different stages of the business cycle. An economic expansion denotes
an increase in the level of economic activity, whereas an economic contraction represents
a decline in the economy and more volatile financial markets. Market participants chase
returns in an expansion period, whereas they prefer to decrease their exposure to aggregate
risk factors in a contraction period (Cederburg, 2008). McQueen and Roley (1993) utilise
an example to show that market participants’ behaviours are related to divergent levels of
economic activity. A negative surprise in the unemployment rate, which was released on
February 4, 1983 after 16 months of recession, increased the Dow Jones Industrial Average
because it was viewed as an signal of economic recovery (“The Chairmen of the Council of
Economic Advisers, Martin Feldstein, commented that a recovery was either beginning or
already here in the Wall Street Journal, February 7, 1983”). However, a similar surprise,

which was announced on November 4, 1998 after six years of expansion, reduced stock prices



because it was considered a signal of tighter Fed Policies that would increase the interest
rate, which is called the “policy anticipation effect” by Urich and Wachtel (1981) (“Bond
market investors reacted with gloom, sending interest rates higher on fears of tighter Fed
Policy. The stock market also fell. They were reported by Wall Street Journal, November
7, 1988”). Consequently, market participants adapt their behaviours to different macroe-
conomic environments. This observation infers that their response to news announcements

will vary for different stages of the business cycle, as McQueen and Roley (1993) argue.

Accordingly, it would be interesting to explore the patterns in price volatility and trading
volume over different stages of economic activity. It is necessary to first classify the diver-
gent levels of the economy. Due to the lack of a widely accepted definition, we quote the
NBER business cycle as the classification. Regarding the definition of the NBER business
cycle, the time periods from February 1997 to March 2001 and from December 2001 to
December 2007 are the expansion periods, and the rest of the sample is in the contraction
periods. As a result, the announcement days and nonannouncement days are divided into
two groups: the expansion period and the contraction period. There are 1314 announcement
trading days in the expansion period and 227 announcement trading days in the contraction
period, and there are 1252 nonannouncement trading days in the expansion period and 210

nonannouncement trading days in the contraction period.

On both announcement days and nonannouncement days, Figures 5A and 6A show that
price volatility during the contraction periods is apparently greater than during the ex-
pansion periods. As introduced earlier, the spike over the 16:15 to 9:30 period emerges on
both announcement days and nonannouncement days, whereas the spike over the 9:59 to
10:00 period only appears on announcement days. Conditional on the business cycle, aside
from the greater volatility over the 9:59 to 10:00 period, price volatility remains higher
than normal within the minutes following 9:30 or 10:00 in both the expansion periods and
the contraction periods, as shown in Figures 3A and 4A. Moreover, the increases in price
volatility persist over a longer period of time in the expansion periods compared with the

contraction periods, especially for 10:00 announcements.

Figures 5B and 6B show that trading volume in the contraction periods is generally lower
than in the expansion periods on both announcement days and nonannouncement days.
One of the few time intervals contradicting this finding is from 9:59 to 10:00, when trading
volume in the contraction periods is higher than in the expansion periods on announcement
days. As shown in Figures 3B and 4B, for the same stage of the business cycle, trading

volume over the 9:59 to 10:00 period on announcement trading days is higher than on

10



nonannouncement trading days. Subsequently, trading volume falls less after 10:00 in the
expansion periods compared with the contraction periods. Furthermore, it is found that
trading volume remains higher than normal within nearly an hour after 10:00 in the expan-
sion periods. However, this persistence in the contraction periods is not as obvious, and the
time is shorter. In addition, trading volume in the expansion periods remains higher than
normal within the minutes following the market opening at 9:30, whereas this phenomenon
is not observed in the contraction periods. It is concluded that persistent increases in price
volatility and trading volume emerge after news announcements but vary with different

stages of economic activity.

3.1. The First Stage: The Immediate Impact of Public Information

In the above section, we briefly introduce the impact of news announcements on price
volatility and trading volume. Based on the findings that price volatility and trading vol-
ume surge in the news release minute and show persistent increases afterwards, we divide
the news announcements’ impact on the stock market into two categories: the immediate
impact and the eventual impact. To examine the impact of news announcements on the
stock market in detail, we form 4 groups of announcements based on their release times:
8:30 9:15 announcements, 10:00 announcements, the 14:00 announcement, and the 15:00
announcement.” Consequently, the announcement days only include the trading days when
a specific-time announcement is released, whereas the nonannouncement days are trading
days excluding all days when an announcement is released. Table 2 reports price volatility
and trading volume by one-minute intervals as well as a comparison between announcement
and nonannouncement days using the ratio of price volatility and the difference in trad-
ing volume mean. The Brown-Forsythe-modified Levene F-statistic comparing variances
for announcement and nonannouncement days and the t-statistic comparing means for an-
nouncement and nonannouncement days assuming unequal variances are also included in
this table. All one-minute intervals between 9:30 and 9:41 and the time period over 16:15
to 9:30 are examined for the 8:30 & 9:15 announcements. For other announcements, we
examine all one-minute intervals from 5 minutes before the announcement to 7 minutes

after the announcement.

"Because the market is open from 9:30 to 16:15, 8:30 and 9:15 announcements, which are released before
the opening time, are put into one group. The 8:30 & 9:15 announcements are CPI, PPI, civilian unem-
ployment, nonfarm payrolls, personal consumption, personal income, the trade balance, capacity utilisation,
and IP (industrial production); 10:00 announcements are consumer confidence, durable goods orders, the
leading index, manufacturers’ new orders, new single-family home sales, and PMI; the 14:00 announcement

is the federal budget; and the 15:00 announcement is consumer credit.
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Panel A of Table 2 shows that the ratio of price volatility on announcement days to that
on nonannouncement days increases in the news release minute and/or the next minute,
reflecting the market’s initial reaction to the announcement. The ratio increases in the next
minute for the 8:30 & 9:15 announcements and the 14:00 announcement and increases in
both the news release minute and the next minute for the 10:00 announcements. In partic-
ular, price volatility surges at these time intervals. This surge denotes that price volatility
on announcement days is greater than on nonannouncement days. Moreover, the results
of the B-F-L test indicate that price volatility between these two different types of days is
significantly distinguished in the corresponding time intervals. Meanwhile, trading volume
significantly increases for the same time intervals along with an increase in price volatility,
particularly for the 10:00 announcements, as shown in Panel B. For the 14:00 announce-

ment, the increase in price volatility is not accompanied by a higher trading volume.

Some important macroeconomic news consisting of civilian unemployment, CPI, and IP fall
into the category of 8:30 & 9:15 announcements. Ederington and Lee (1993, 1995), Fleming
and Remolona (1997, 1999), Balduzzi et al. (2001), and Andersen et al. (2003) find a fierce
initial response to these types of announcements on other markets including the Treasury
bond and foreign exchange markets. However, the market’s initial response to 8:30 & 9:15
announcements in terms of stock prices is not as intense as it is for other markets’ asset
prices and is not as the same as it is for 10:00 announcements. Stock prices significantly
change only over the next minute when the market opens because the market participants
already know the contents of these news announcements, and the market responds to them
based on the performance of other 24-hour markets after these announcements. The stock
prices are changed by more homogeneous analyses, whereas other markets’ asset prices are
affected by more heterogeneous analyses, similar to the change in stock prices from 10:00

announcements.

Tables 3 and 4 compare announcement with nonannouncement days by one-minute price
volatility and trading volume during the expansion and contraction periods, respectively.
As shown in Table 2 for the entire sample period, price volatility and trading volume rise
in the news release minute or the next minute. The difference is that the significant in-
crease in price volatility in the expansion periods is larger than in the contraction periods,
whereas the significant increase in trading volume in the expansion periods is smaller than
in the contraction periods. Accordingly, news announcements induce larger price changes
per interval in the expansion periods and more price changes in the contraction periods.
These tables also demonstrate the divergent market’s behaviours at different stages of eco-

nomic activity. In the expansion periods, market participants who are relatively calm on
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normal days are more sensitive to news announcements and prefer to use a lower number of
trading transactions to achieve a greater price change. However, in the contraction periods,
market participants who are relatively susceptible on normal days are less sensitive to news
announcements. Their response to announcements is more prudent; they prefer to change

stock price on a smaller scale through a higher number of trading transactions.

It is noted that these comparisons are based on the same stage of economic activity. As
shown in Figures 5A, 5B, 6A, and 6B, Tables 3 and 4 report higher price volatility and
lower trading volume in the contraction periods in comparison with the expansion periods
on both announcement days and nonannouncement days. These figures illustrate that the
market is more susceptible and less active during the contraction periods compared with
the expansion periods. It is not surprising to find that the magnitude of price volatility
in the news release minute or the next minute over the contraction periods is greater than
that at the same time intervals over the expansion periods, whereas the magnitude of the
corresponding trading volume over the contraction periods is generally lower than that over
the expansion periods, with an exception for the trading volume over the 9:59 to 10:00

period.

It is interesting to note that price volatility and trading volume significantly decline 2 or
3 minutes before the 10:00 announcements, as shown in Tables 2, 3, and 4, because mar-
ket participants reduce trading transactions and stabilise the stock price at those times
to prepare for the arrival of announcements. This pattern is called the “calm before the
storm” effect by Jones et al. (1998), although these authors use daily data to investigate
this effect. This effect is consistent with the claim of the financial press that financial mar-
kets are particularly quiet prior to scheduled news announcements. However, the effect of
news announcements on financial markets lasts only a few hours. Thus, it is doubtful that

markets remain silent for the days. We find that the effects only last a few minutes.

In conclusion, the market’s initial response to news announcements is strong and induces
a sharp and nearly instantaneous price change along with a rise in trading volume. The
information contained in news announcements is incorporated into stock prices immedi-
ately. There are different market behaviours conditional on the business cycle: a larger
initial price change is driven by a lower trading volume in the expansion periods, whereas
a smaller initial price change is accompanied by a higher trading volume in the contrac-
tion periods. Moreover, the “calm before the storm” effect arises 2 or 3 minutes before an
announcement because market participants withdraw from the market just prior to lower

their risk.
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3.2. The Second Stage: The Eventual Impact of Public Information

After an announcement, market participants need to adjust their initial reactions in accor-
dance with others’ behaviour. To obtain profits or avoid losses when an news announcement
is released, market participants immediately react based on their initial analyses. After
the announcements, they learn others’ decisions from changes in stock prices and trading
volume. The participants may then realise that their initial behaviours were an over- or
underreaction and may then further adjust their response. Consequently, stock prices are
still volatile and are still accompanied by high trading volume for a long time before equi-

librium is reached.

We characterise the subsequent adjustment to news announcements measured through price
volatility and trading volume by five-minute intervals from 9:30 to 10:25, adding the mea-
surements over the closing (16:15) to opening (9:30) time period for 8:30 & 9:15 announce-
ments, and from 5 minutes before to 55 minutes after for other announcements, including
the 10:00; 14:00, and 15:00 announcements. Tables 5, 6, and 7 present the comparisons be-
tween announcement days and nonannouncement days over the entire sample period, over
the expansion periods, and over the contraction periods, respectively, following the same
format as in Tables 2, 3, and 4. Standard deviations of five-minute price changes across
the trading days for the specific economic period are presented in Panel A, and five-minute

trading volume means are shown in Panel B.

The sharp initial price change is followed by a significantly prolonged increase in trading
volume along with high price volatility for the 8:30 & 9:15 announcements and the 10:00 an-
nouncements. This pattern indicates the persistent increases in price volatility and trading
volume. Panel A of Table 5 and Figure 2A show that price volatility remains significantly
higher than normal from 9:45 to 10:20 for 8:30 & 9:15 announcements and from 10:00 to
10:40 for 10:00 announcements, respectively. Panel B of Table 5 and Figure 2B indicate
significantly higher trading volume across the announcement days from 9:35 to 10:10 for
8:30 & 9:15 announcements and from 10:00 to 10:40 for 10:00 announcements, respectively.
We do not find persistent increases in either price volatility or trading volume for the 14:00
or the 15:00 announcement. Because there is only one announcement at these times, the
subsequent adjustment is too small to significantly change the stock price or increase the

trading volume.

The higher price volatility and trading volume following 8:30 & 9:15 announcements indicate
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that market participants still need to adjust their initial decisions for more than an hour
after the announcements. This length of time implies that market participants cannot accu-
rately absorb the implicit information from news announcements until that time, although
they already know the response to these announcements for other markets. Ederington
and Lee (1993), Fleming and Remolona (1999), Balduzzi et al. (2001), and Andersen et al.
(2003) find that price volatility remains considerably higher than normal for approximately
one hour and up to several hours on the Treasury bond and foreign exchange markets. The
persistent increases in price volatility and trading volume on the stock market from 8:30
& 9:15 announcements are accompanied by these continued adjustments in asset prices for

other markets.

The above results for the entire sample period vary over the two different stages of the econ-
omy. In the expansion periods, the eventual effects of announcements on price volatility
and trading volume persist over time for as long as they do for the entire sample period.
Both price volatility and trading volume remain significantly higher than normal from 9:35
to 10:20. The 10:00 announcements induce higher price volatility and higher trading vol-
ume from 10:00 to 10:40. However, in the contraction periods, the time encompassing
persistent increases in price volatility and trading volume is shorter. For 8:30 & 9:15 an-
nouncements, price volatility remains significantly higher than normal only from 10:00 to
10:20, whereas trading volume is significantly higher only over the 10:00 to 10:05 period. For
10:00 announcements, price volatility and trading volume are significantly higher than nor-
mal only from 10:00 to 10:05. These results provide evidence for our earlier arguments: in
the expansion periods, news-sensitive market participants overreact or underreact to news
announcements and thus need to spend more time adjusting their initial behaviours. In
the contraction periods, news-insensitive market participants react to news announcements
moderately based on prudent decisions; thus, they spend less time adjusting their initial

behaviours.

In conclusion, market participants reconcile the differential views over a prolonged second
stage that induces an increase in price volatility and trading volume after the announce-
ments. Because market participants initially overreact or underreact to news announce-
ments, they need to adjust their initial responses according to others’ behaviour as seen in
the market’s performance. This process causes persistent increases in price volatility and
trading volume within an hour and over even a longer time. In the expansion periods, the
patterns in price volatility and trading volume are similar to those for the entire sample
period. However, the increases in price volatility and trading volume persist over a shorter

time in the contraction periods. Compared to nonannouncement days at the same stage of
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economic activity, news-sensitive market participants make larger subsequent adjustments
in stock prices through a higher number of trading transactions across a longer time in the
expansion periods, whereas news-insensitive market participants are so cautious that they
make smaller subsequent adjustments in stock prices through a lower number of trading
transactions across a shorter time in the contraction periods. These findings imply that
there is a more efficient market in the contraction periods. Accordingly, news announce-
ments induce substantial and long-term repercussions in the stock market over expansion
periods, whereas they have small and short-term repercussions on the stock market over

contraction periods.

4. Economic News and Stock Prices

The results shown in the above figures and tables demonstrate that scheduled macroeco-
nomic news announcements significantly affect stock prices. Naturally, the next question
involves identifying which announcements move the stock market. In this section, we pro-
pose a simple “news” model for stock prices to explain why announcement surprises affect
them. Then, we study the impact of different news announcements on stock prices, including

the immediate impact and the eventual impact.

4.1. The Theoretical Framework of the “News” Model

The underlying principle of investment in the stock market is that stock prices are identical
to the present discounted values of rationally expected future dividends through infinity,
which is called the dividend discount model. This model is expressed as follows:

o0
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where P; is the stock price at time ¢, Dy, is the dividend at time ¢ + 7, r¢y, is the
stochastic discount rate of cash flows at time ¢ + 7, and E}[] denotes the mathematical
expectation conditional on available information €2; at time ¢. Correspondingly, the stock

price at time t — 1 is P,_1, which is equal to
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Consequently, the stock price change from time ¢t — 1 to ¢ is

[e.e]

PP = Z EDyyr i Ei 1D 14+
a 1+ Eiresr 1+ Eiare14r

=1 =1
__ EaDy i EDipr By 1Diyr
L+ Epare = 1+ Eyreer 14+ Epariyr
_ D EraDy i EDyr  E Dy Dy (3)
1 + 7 1 +Et—1rt p—t 1 +Etrt+r 1+Et—1rt+7 1+7’t.

Suppose that the dividend and the discount factor are only determined by the economic
fundamentals; we then have

D,
1 +T‘t

= f(z), (4)

where z; is the vector of fundamental variables, and f[-] is the linear function with the
variable z;. Market participants rationally expect the next period’s dividend using Equation
(4).8 Specifically, the participants use all publicly available information at time ¢t — 1 to
form their expectation of the dividend at time ¢:
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Subtract