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Abstract

Macroeconomic news announcements and the CDN/USD intraday exchange rate

Alexandre Mazigi

The paper empirically examines the effects of macroeconomic news announcements on the
CDN/USD exchange rate. Our process started by dividing our sample observations into four
groups: (1) Major US announcement days, (2) minor US announcement days, (3) Canadian
news announcement. and (4) Non-announcement days. We compared the volatility for each
of these groups based on five-minute intervals during the trading day. Using two different

models, we examine which announcements have the greatest impact on the exchange rate.

We find that the U.S. announcements that had the most impact were housing starts, leading
indicator and to a lesser degree federal funds rate and merchandise trade deficit. The Canadian
news announcements that were found to be most significant was the official bank rate

followed by Canadian unemployment and Canadian Building permits.
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I. INTRODUCTION

Any market participant will tell you that news, the element of this news that is truly
unexpected. has a direct effect on asset price dynamics. It seems that a whole Para-
governmental industry has bloomed on the production of these “news” about fundamentals of
our economies. So il is no great surprise that the subject of the impact of news of

fundamentals on asset prices, and exchange rates in particular, has been well researched.

However, surprisingly little has been done on the subject when it comes to the Canadian-U.S.
dollar exchange rate. One would think that two countries exchanging 600 billion CDN dollars
worth of trade annually would justify and attract a little more attention. Indeed. most of the
previous studies have focused on the effect of US news announcements on different asset

prices. mainly international exchanges rates.

Nevertheless, the bilateral nature of exchange rates would imply that news items from both
countries would affect exchange rates. As exchange rates are the relative price of one asset
stated as a function of another asset. any element affecting either asset would also have an
impact on this relative price. This would make research that would only take into account

domestic or foreign news incomplete, even biased.

Furthermore, according to the efficient market hypothesis, exchange rates should only
respond to the unanticipated portion of the news effect as the expected part should already be
reflected in the spot exchange rate. The hypothesis dictates that the reaction to any unexpected

news should be quasi instantaneous. The use of intraday, high frequency data, will help us



better determine the exact speed of adjustment of the exchange rate to the different news

items.

The use of futures prices as a proxy for the spot exchange rate can be justified by the unbiased
forward rate hypothesis (UFH). The UFH states that the forward rate “fully reflects” all
available information about the exchange rate expectation. This implies that economic agents
expectations of exchange rate determinants are fully reflected in the forward rates, leaving

only the "surprise’ element of the news items as the explanation for the volatility shock.

In this paper, we will provide empirical evidence of the impact of news on the intraday
volatility of the U.S.-Canadian dollar exchange rates by looking at different fundamental
factor announcements. We will determine which news affects individual exchange rates and
in which way. The study will proceed as follows. We will first review existing work on the
subject. The third section will describe the data and the different fundamental factors used to
study the impact on volatility. Section 4 will study the behavior of exchange rate volatility
during announcement days vs. non announcement days. Section 5 will look at which
announcements do actually have an impact on the exchange rate market in a significant
manner, while section 6 will cover the volatility and the speed of adjustments to news shocks.

The last section summarizes and concludes our work.



II. LITERATURE REVIEW

Research on macroeconomic news effects on different assets are legion and provide
sometimes contradictory results. Studies like those of Wasserfallen (1989), Mitchell and
Mulherin (1994). and Fitzpatrick (1994) find that macroeconomic news has little impact on
equities. Oppositely, Cutler. Poterba. and Summers (1989) affirm that unexpected
macroeconomic developments are responsible for 35% of stock returns variability.
Instinctively we can relate to this finding by noting the impact of interest rate changes on

equity markets.

The literature on the impact of news on exchange rates is based on the idea that if foreign
exchange markets are efficient, all anticipated relevant information should be reflected in
current exchange rates. Studies by economists, even echoed by the Federal Reserves Alan
Greenspan in his August 17", 2002, speech to congress, have shown that exchange rates are
particularly hard to forecast and that news about fundamentals better explain exchange rates
than other types of models (see Branson (1983), Edwards(1982, 1983), and MacDonald
(1983)). But again. studies like the one performed by Wolf (1988) which used a monetary
model that included news effects found that the model did not improve on a random walk

model in forecasting future exchange rate movements.

Literature on the impact of news on exchange rates dates back to the early to mid-eighties
(See Edwards (1983), Hoffman and Schlagenhauf (1985), Hakkio and Pearce (1985), and Ito
and Roley (1987), for example). Frenkel (1981) estimated the impact of news regarding
interest rates on the dollar/franc, dollar/sterling and dollar/mark exchange rates over the 1973-

1979 period. The result indicated only a weak role played by news in the determination of the



exchange rates. Hardouvelis (1988) was the first to emphasize the necessity of isolating the
shock of news announcements to quantify its impact. The main critique of his approach is the

use of daily currency prices to measure the impact of individual news announcements.

The early nineties brought the use of intraday data for such research. Early attempts used so
much data, i.e. transaction data, that it became cumbersome and limited the time frames to
about three month windows (Goodhart et al. (1993)). With experience and refinements,
researchers began using intraday data with more success. Tanner (1997) highlighted the
possible improvements by using intraday spot data prices. To begin with, the use of intraday
spot data permitted the isolation of the market’s response to news announcements, therefore
avoiding unrelated noise that may occur during the same day. The second improvement is
related to the efficient market hypothesis and its instantaneous integration of new information.
Intraday data should clearly show the speed at which the markets respond to information.
Abnormal behavior well beyond the announcement can be interpreted as a sign of market

inefficiency.

Once again, the amount of work done on this aspect of the subject is important. In 1985,
Hakkio and Pearce used quotes from 9:00 am, noon and 4:40pm to research the
announcement effects of macroeconomic news. They found that the persistence of the news

impact was almost insignificant.

More relevant to our purposes, Ederington and Lee (1993, 1995) used high frequency
deutschmark futures prices to study return volatility and its persistence. They found that
volatility increased coinciding with several with numerous U.S. macroeconomic news

announcements. They studied the market’'s adjustment speed by the length of time the



volatility remained above normality. Like so many before them, they found short and fast
adjusting impacts on exchange rates. The brunt of the shock was felt during the first five
minutes and volatility returned to normal within 45 minutes after the announcement. This

seems to be constant across different studies.



III. DATA AND ANNOUNCEMENTS

3.1 CDN/USS$ FOREIGN EXCHANGE DATA

Our research will be based on tick-by-tick transaction futures prices for the CDN/USS$
exchange rate traded on the Chicago Mercantile Exchange (CME). The data was obtained
from The Institute for Financial Markets data center and covers the period from January 2™,
1998 to December 31°, 2001. As mentioned earlier, the use of futures contracts is justified by
the unbiased futures hypothesis. stating that futures prices better reflect trader's expectations

on the underlying asset.

We concentrated on the nearby contracts, i.e. the contracts with the closest maturity. These
contracts are the most liquid and thus, could be judged as being priced the most accurately.
This was also the approach used by Ederington and Lee in their 1993 work. The CME offers
electronic access to its futures products 24-hours a day but limits the maximum price
fluctuation by imposing bands. However the main trading is done as “Open Outcry” on the
floor of the CME from 7:20 am to 2:00 pm Central Standard Time and has no such fluctuation
limitations. Trading on contracts ceases at 9:16 am Central Time on the business day
immediately preceding the third Wednesday of the contract month (usually Tuesday). This is
when our nearby contract is rolled over to the next closest maturity. The Canadian dollar
futures are quoted in U.S. dollars per Canadian dollar. Trading occurs in $.0001 per Canadian

dollar increments ($10.00/contract). The standard contract size is 100,000 Canadian dollars.

One significant characteristic of the present context is the close relationship between both

economies. As stated earlier, the proximity of both countries and the fact that they are located



in the same time zones makes for an interesting possible conclusion. The speed of integration
of news could be influenced by the fact that there is no reason to wait for the opening of the
markets to take a position on the futures market due to recent news announcements. Any news
announcement will directly impact future expectations and will be reflected in the futures
exchange rate. Arguably, this context could spell the fastest possible reaction time for news

announcements.

3.2 U.S. NEWS ANNOUNCEMENTS

Appendix | describes our monthly U.S. macroeconomic news announcements. Our research
will demonstrate the effects of these macroeconomic news announcements on the exchange
rate futures. Most of these news announcements have become a constant in this type of study.
They have been used by researchers such as Ederington and Lee (1993,1995, 1997) more
recently by Anderson, Bollerslev, Diebold and Vega (2002). Money supply, the trade deficit,
the unemployment rate, the consumer price index. the producer price index and industrial
production have appeared in numerous studies. They represent fundamental factors that best
characterize the American economy and that are easily available. Their release can have an
affect on exchange rates either because they are viewed as signaling a likely change in
demand for foreign exchange or because market participants believe these are important

variables which the central bank considers in setting monetary policy.

Our monthly announcements and the analyst’s expectations were obtained from the
Bloomberg database. Out of 19 announcements, eleven were released at 7:30 a.m., one at 8:15

a.m., four at 9:00 a.m., and one at 1:00 p.m.. The Fed Fund Rate, even if the announcement



date is known, has no set declaration time. After experimenting with different time releases.
we concluded that the best time to ‘lock in’ the announcement was when the Fed meeting
officially began. Please note that all times are recorded at Central Standard Time to coincide

with our futures contract trading.

33 CANADIAN NEWS ANNOUNCEMENTS

Appendix 2 displays the different Canadian news announcements. They also were obtained
from the Bloomberg database and were relcased by different governmental agencies. The
similarities between both U.S. and Canadian announcements are additional evidence of the
integration of both economies. Out of our eleven announcements, two were at 6:00. eight

were at 7:30 and one at 9:00 am (Central standard Time).

To the best of our knowledge, only two studies have looked at the effect of macroeconomic
news announcements on the volatility of the Canadian dollar. Although their research was on
central bank interventionism, Murray, Zelmer and McManus (1996) and Beattie and Fillion
(1999) used some of these variables to see the impact of news announcements on the
exchange rate. For example, Beattie and Fillion (1999) used the monthly variables CPI, Labor

force survey, merchandise trade and GDP to do their evaluation.



4. INTRADAY VOLATILITY BEHAVIOR: ANNOUNCEMENT DAYS VS NON-

ANNOUNCEMENT DAYS

We began by examining intraday volatility. We calculated log returns, In (P/P,.;). from prices
on the nearby contract for each five-minute period over the trading day. Separating our

sample into four subgroups, we created the following:

l. A-sample of major US announcements

o

B-sample of minor US announcements
3. C-sample of Canadian announcements

4. N-sample of non announcements

Figure | shows the standard deviations of the log returns calculated across individual sample
periods for each five-minute interval. In each figure, the horizontal axis indicates the ending
interval time in Central Standard Time. e.g., 7:55 for 7:50 to 7:55 returns. Appendix 3

displays the sample size for cach of these groups.

The panel A in figure 1 plots the exchange rate volatility during trading days in which a major
US macroeconomic announcement occurs versus days during which no announcements were
made. To our surprise. the graphs show that volatility remains consistently high during the
entire Major US announcement day when compared to the non-announcement days, showing
that the market takes some time to completely absorb the effect of the major news
announcements. As no spike is observable on the non-announcement line, we can be certain
that the volatility peak between 7:30 and 7:35 is due to our news announcements. The

market’s integration of the new information appears to be producing a slight volatility spike at



7:35. These results are consistent with Ederington and Lee (1993) and Leng (1996), who also
found higher volatility when announcements are made. However, the fact that volatility
remains high throughout the trading day comes in sharp contrast to the quick shock recovery
concluded by Ederington and Lee. The erratic volatility observed later in the day may be due
to the lack of volume during the later hours of trading. The major portion of volume is
observable in early morning trading. The lack of volume later in each trading session means
that we might have bigger gaps in price changes per five-minute interval between the different

trading days.

The following panel B compares minor US news announcement, trading days to days with no
announcements. Not only does the volatility remain higher during the day compared to non-
announcement trading days, but the volatility is even higher than on the major US
announcements trading days. Even if some major and minor announcements happen on the
same day and that there are more minor then major trading days. minor announcements
trading days are clearly more volatile then any other type of announcement day. We will later
decompose the US minor announcements to find out which element has been the most

significant.

Panel C in figure | compares trading days in which Canadian announcements were made to
days where no announcements were released. Once again volatility was constantly higher for
Canadian announcements throughout the announcement day. Most Canadian announcements
are made early in the trading session. yet the volatility remains high during the entire trading

day.

10



To complement the thoroughness of our variance analysis of all four groups, we calculate the
Brown-Forsyth-modified-Levene (B-F-L) test statistics to test for constancy of error variance
for our three comparisons. We test the null hypothesis that the variances of returns are equal
for our three populations compared to the non-announcement population. As noted by
Ederington and Lee (1993), this test for homogeneity of variance is “among the most
powerful [of over fifty methods considered] and is robust to non-normality. Indeed, this test is
robust to departures from normality contrary to tests such as Hartley's. Table 1 shows that the
null hypothesis is rejected at the 1 percent level for all of the groups. The null is clearly

rejected for all announcement groups.

I



S. WHICH ANNOUNCEMENTS MOVE THE MARKET?

The following section deals with the “surprise” or unanticipated components of the news
release that affects the CDN futures prices. We analyze Canadian announcements in parallel
to those made in the US since the bilateral nature of exchange rates dictates that Canadian
news announcements would affect the price just as US announcements would. Furthermore,
the interdependence of these economies could indicate that one country’s announcement
would be followed by a similar announcement by the other country. Because of this,

offsetting announcements by each country are not expected to be a problem.

We use two different models to study the implications of the releases. Our first model will
help us isolate the surprisc component of the news announcements by taking into account the
market expectations on each announcement. The second identifies the volatility changes by
using dummy variables that do not take into account market expectations. Canadian dollar
futures contracts prices were taken at five-minute intervals to better isolate the

announcements without drowning ourselves in data and limiting our study period.

12



5.1 MARKET SURVEY MODEL

Our first mission was to zero in on the effects of major US macroeconomic news
announcements on our futures prices. Using Tanner (1997) as a starting point, we modified

his model to obtain the following:

ALogE, = a, + a,CPI, + a,UR, + a,GDP,. + a,DGO, +a;MTD, + a,PPI, + a,RS, + &, H

Where. ALogE, is the percentage change in the futures price between the 5-minute intervals
measured on day t. Our various independent variables (listed in Appendix 1) are defined by
the value of their surprise component. This surprise component is nothing more than the
percentage difference between the markets expectation on the announcement and the actual
value of the announcement. For example, a positive coefficient on the US GDP figures would
indicate that the Canadian dollar futures increase in value in response to higher-than-expected

US GDP. and decrease with lower-than-expected US GDP.

Under the null hypothesis of market efficiency, the market incorporates news rapidly,
therefore the coefficients on the surprise component of the announcements should equal zero
in the time interval in which the announcement was made. The alternative hypothesis is that
over a particular time interval the market either over or under reacts to the news item, and

thus subsequent intervals may exhibit significant responses.

13



Our minor news announcement model (Ederington and Lee (1993), Leng 1996, and Tanner

(1997)) closely resembles our previous equations. The minor independent variables are

modeled as follows:

ALogk , =B,+B,Bl, +B,CS, + B,PI, + B,HS, + B,IP, + B,CU, + B,NAPM
+B,NHS , + B, LI, + B WI, +B,,FB, +B,,IR, +v,

4

)

where all the independent variables are once again defined in Appendix 1.

As logic would dictate, the Canadian macroeconomic news announcement surprise model is

in the vein:

ALogE , =y, +y,IPP, +y.CHS ,+y ,NMV  +y ITB, +y M, +y WS ,6 +vy,RT,
+y,Cl, +Y,RMPl , +y ,CUR , 6 +y,CPl , +y,IR, +w,

3)

The independent variables are once again measured by their surprise component and are listed

in Appendix 2.

14



5.2 DuMMY VARIABLE MODEL

Contrary to Tanner's model, Ederington and Lee’s approach does not take into account
market anticipations or surprise components to evaluate the impact of macroeconomic news
announcements on futures prices. However, as did Schwert (1989), they utilize dummy
variables to isolate announcements when they occur. Using the dummy variable Dy, and
assigning it a value of | if announcement k is made on day t and Dy, = 0 otherwise. Our model

is defined as follows:
_ K
IRjt—leza()j+Zaijkt+ejl 4)
k=1

The dependant variable is the absolute value of the difference between the actual return R, for
the five-minute interval j on day t and the mean return R; for interval j over all trading days.
Over our study period. separate regressions are run for each five-minute period following the

announcements over our study period.

If log returns are normally distributed with constant mean but time-varying variance,

E|R .~ R ,I =(n/2f 0, , where o; is the standard deviation of returns in interval j on day t. As

a result, the product (11’/2)05010 , =1.2533a,, will provide an estimate of the standard

deviation of returns in interval j on non-announcement days (Schwert (1989)). If the market
response to a announcement results in a surprise of either good or bad news, ay, should be

positive if announcement k impacts the market. The estimated standard deviation of returns in

15



interval j on days when k is announced is given by 1.2533 (ag; + ay;). If an announcement is

ignored by the market, ay; should be approximately zero.

53 ESTIMATION RESULTS

The results of our regressions based on our different models are reported in Tables II. IiI, IV,
V. VI and VIL The impact of the different announcements using the market survey model are
reported in Table II through [V, while the results from our version of Ederington and Lee's
dummy variable model is detailed in Tables V though VII. Both methods can yield consistent

results.

Looking at the major U.S. announcements, the market survey model gave us the most
interesting results. Merchandise Trade Deficit was significant at the 5 percent level, while the
Producer Price Index was significant at the 10 percent level. These announcements help
explain the volatility spike during the 7:30 — 7:35 time period on days when major U.S.
announcements are released. Ederington and Lee (1993) and Tanner (1997) also found that
the merchandise trade deficit was significant, albeit at the 1 percent level, when explaining
USD-DM returns. PPI results conform to a sticky price equilibrium scenario (Tandon and
Simaan (1985)), whereby unexpected increases in producer price index give rise to higher real
interest rates that stimulate capital flows into the country, causing exchange rates to

appreciate.

Both models seem to agree when looking at minor announcement effects. Both models

yielded results significant at the 1 percent level for the leading indicator. Furthermore, the

16



dummy variable model gave us significant results for housing starts (at the 1% level) and for
federal funds rate (at the 5% level). We must clarify that federal funds rate changes were

included in our analysis when they occurred since they are not announced in a regular basis.

As for Canadian announcements, they are displayed in Tables III and VI. The market survey
model yielded the most interesting results. Changes in the official bank rate were significant
at the 1 percent level when using the market survey model. Canadian building permits were
also significant at a 5 percent level using the model. Both models agreed on the Canadian
Unemployment rate being significant at the 10% level. The dummy variable model also gave

us the same significance level for the consumer price index and the composite index.

17



6. VOLATILITY PERSISTANCE, AND THE SPEED OF ADJUSTEMENT

Finally, we will examine the speed at which markets incorporate American and Canadian
news announcements. The efficient market hypothesis dictates that that all information is
reflected in the price of the asset almost instantly when it is released. Therefore once the
information is integrated into the currency trader community, the standard deviation of returns

should return to normal after some relatively fast increase.

Table VIII reports our volatility persistence results. We started by calculating the five-minute
return variance from 7:20 to 13:55 for each of our four groups: (1) major U.S. announcement
days, (2) minor U.S. announcement days, (3) Canadian announcement days, and (4) non-
announcement days. Ratios of each the announcement groups to our non-announcement group

are reported along with the Brown-Forsyth-Levene test for homoscedasticity.

What we initially observe is the consistency at which the variance remains high during
announcement days. For example. US minor declaration days testify to volatility remaining
between 38 to 41 percent higher than non-announcement days. The same can be said about

Canadian (31 to 34 percent) and US major (15 to 17 percent) macroeconomic news releases.

In addition, even if major US announcements had the least volatile returns of our three
announcement groups, it had the most significant B-F-L F ratios. The B-F-L ratios
corresponding to our 7:30-7:35 and 7:35-7:40 major news releases were the most significant
(at 1 percent level). Arguably, the phenomena continued until 8:25 where B-F-L F ratios

remained significant at the 5 or 10 percent levels.

18



The minor US announcements had the highest volatility, but the B-F-L F ratios were not as
clear as for the major news releases. Even if we can observe a very slight volatility increase
between 7:30 and 7:35, the B-F-L F ratio didn’t confirm any significant departure from the
mean variance. However, we did have a significant B-F-L F ratio (at the 5% level) for the
8:15-8:20 interval corresponding to the time when industrial production numbers are released,
though our models did not find any significance for industrial production. Very slight B-F-L F
ratio significance (at the 10 percent level) was found for 9:00-9:05 interval, our models most

noteworthy news release interval, even if volatility did not appear to increase.

As for the Canadian dollar return volatility, it also remained high throughout the day. The
most significant B-F-L F ratios were in the 7:40-7:45. close to our most important
announcement time of 7:30. Our volatility persistence analysis did not give us any significant
results for the bank rate announcement which was the most significant according to our

survey forecast model.

Notable was the 9:55-10:05 interval that yielded significant B-F-L F ratios. albeit at various

levels, for all of our three announcement groups. None of explanatory variables corresponded

with that interval and further research might be interesting on this effect.

19



7. SUMMARY AND CONCLUSION

Our paper examined the impact of macroeconomic news announcements by governmental
organizations on the Canadian dollar future traded on the Chicago Mercantile Exchange. The
study highlights the bilateral nature of exchange rates proving that both U.S. and Canadian
news announcements affect the price of the futures contract. This is particularly interesting
due to the fact that both financial systems are extremely linked, starting with identical market
trading hours. As we have seen, the news items that affect the exchange rate varies for the two
countries. The U.S. announcements that had the most impact were housing starts, leading
indicator, federal funds rate and merchandise trade deficit. The Canadian news
announcements that were found to be most significant was the official bank rate followed by
Canadian unemployment and Canadian Building permits. The disparities in results between
both countrics can be attributed to inequalities in the informational content of each

announcement or the different importance attached to each item by currency traders.

We have observed that the announcement day’s volatility remains high during the entire day.

However, departures from mean variance were found that do not coincide with any of our

announcements. Further research could look into this unexplained volatility.
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FIGURE 1

Five-Minute Ln Returns of Announcements Days verse Non-announcement
Days
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Panel C: Canadian Announcement Days vs Non-Announcement Days
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Figure 1. Intraday return volatilities on announcement and non-announcement
days. Standard deviations of five-minute returns are reported for trading days with
major US announcements, minor US announcements, and Canadian
announcements (solid lines) versus days with none of these announcements (dashed
lines). Daily observations from January 1, 1998 through December 31, 2001 are

utilized. Times shown are interval ending times (CST).
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Table |
Test of Homoskedasticity of the Return Variables
Brown-Forsythe-modified Levene test statistics are reported; Fl is the test statistic for

equality of the variances across the 80 intraday five-minute intervals. The Brown-Forsythe-

modified Levene test statistics is

~
1]

F=

$n, (D, -D.F(N-1)

(p,-D,}(-1)

M-

1=l 1=l

where D, =|r,, -M ,|; rj is the return for day t, interval j; M; is the sample median

return for interval j computed over the n; days included in the test; D = i(ou /",) is

=]

J
the mean absolute deviation (from the median) for interval j; and p = Z(Du /N ) is

t=i

the grand mean, and N = Zj:." , - The statistic is distributed F,.,, x 4 under the nuil

hypothesis. One, two, and three asterisks indicate significance at the 0.1, 0.05, 0.01

percent levels, respectively.

Major U.S. Minor U.S. Canadian
A - Days A - Days A - Days
F 20.8613 " 8.1288 *** 10.4447 ***
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The Impact of Major US Announcements on the Immediate Five-Minute Interval

*Survey Forecast Model*

Table 11

Return for Canadian Dollars Futures Contracts

Coefficients a, of the regression ALog E, = a + B,CPI, + B.DGO, + B:EMP, + B,GDP, +

BsMTD, + BcPPI, + B4RS, + €, , are reported. ALog E, is the log return over the five minute

interval j. The regression is estimated for the interval of 7:30 to 7:35. One, two, and three

asterisks indicate significance at the 0.1, 0.05, 0.01 percent levels, respectively.

Regression
Coetficient
(T-Value)

730-7:35

Intercept

Consumer Price Index

Unempioyment Rate

Gross Domestic Product

Durable Goods Orders

Merchandise Trade Deficit

Producer Price index

-0.0000659
(-0.88008)

0.061017
(-0.5757)

0.095884
(0.7303)

-0.055217
(-0.8841)

0.049954
(0.8866)

-0.000275
(-1.7864)"

<0.094265
(-1.3658)°

0.037979
(0.9830)

0.1084
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Table 11

The Impact of Minor US Announcements on the Immediate Five-Minute Interval
Return for Canadian Dollars Futures Contracts
*Survey Forecast Model*

Coefficients a,, of the regression ALog E, = a + B,IP, + B;CAPt + B3BI, + B;,CON, + BsFI, +

BsNHS, + B;PL, + BsBUD, + ¢, , are reported. ALog E, is the log return over the five minute
interval j. The regression is estimated for the interval of 7:30 to 7:35, 8:15 to 8:20, 9:00 to
9:05. 13:00 to 13:05 from 1998 to 2002. One, two, and three asterisks indicate

significance at the 0.1, 0.05, 0.01 percent levels, respectively.

70-7% 1X0-73% 915-920 900-9.06 T 0o
Regre: Regression Regression Regression Regresswon
(T-Value) (T-Value) (T-Value) (T-Value) (T-Vaiue)
Intercept -0.0001513 -Q.0000659 -9.236E-05 -9.481E-05 -0.0001430
(-0.9300) (-0.88008) (-0.9969) (-1.0484) (-0.9772)
720A
Federal Funds Rate -0.18473
(-0.6288)
230 AM. Annguncinent
Business inventones 0106558
(0.5785)
Housing Starts -1.30074E-07
(-0.6271)
Personal Income -0.2001
(-0.9534)
Consumer Spending 01325
(-1.3005)°
815 AM_Apnouncment
Industrial Production 0.0887
(0.5011)
.00 A M. Apnoyuncment
NAPM -0.000268
(-1.3590)°
Leading Indicator -0.7999
(-2.3460)
New Home Sales -1.901€-08
(-0.0023)
Wholesale Price index o.o2882
(0.2139)
100 P M. Apnguncment
Federal Budget 9.166E-05
(0.8250)
[ o 0.0226278 0.1084 0.0639 0.1135 0.0447




The Impact of Canadian Announcements on the Immediate Five-Minute Interval

Table IV

Return for Canadian Dollars Futures Contracts

*Survey Forecast Model*

Coefficients a, of the regression ALog E, = a + B,CA, + B.MBTt + B;MO, + B,CON, +

BsDIFF, + BcHS, + B;WPI, + B3sCPI, + BEEMPL, + B|oMS, + B,,CS, + €, , are reported. ALog
E, is the log return over the five-minute interval j. The regression is estimated for the interval

of 7:20 to 7:25. 7:30 to 7:35 from 1998 10 2002. One, two, and three asterisks indicate

significance at the 0.1, 0.05, 0.01 percent levels, respectively.

—

Intercept

4 Anngyncmen
Consumer Price Index

Canadian Unemployment Rate

7 nnoyncmMean
Industrial Product Prices

Cana;iuan Buiding Permits
New Motor Vehicle Sales
International trade balance
Manifactunng

Wholesale Sales

Retail Trade

Composite Index

Raw Material Pnce Index

9:05 AM._Announcment

Bank Rate

RZ

720-725 7230-735 9200-9.05
Regression Regression Regression
Coetticient Coetficient Coetfticient
(T-Value) (T-Vaiue) (T-Value)
-6.48054E-05 -7.54773E-05 -9 74E-05
(-0 9181) (-1.01471) (-1 0795)
21317
(0.9965)
-0.2012
(-1.3323)°
-0.1198
(-1.2322)
-0.0131
(-1.7640)°°
0.0213
(12264)
0.0004
(0.6884)
-0.0026
(-0.1354)
0.0029
(0.0935)
0.04231
(-1.0754)
0.0141
(0.1128)
-0.0192
(-1.0884)
-0.330145
(-2.2307)°**
0.0598 0.124931 0.093032
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Table V

The Impact of Major US Announcements on the Ilnmediate Five-Minute Interval
Return Volatility for Canadian Dollars Futures Contracts
*Dummy Variables Model*

X
Coefficients a,, of the IR,, - R,] =qa,, + Za,,,D,,, +€, , are reported. R, = (P,,/P,_u )is the
k=1

log return over the five minute interval j where Py is the price at the end of interval j on day r.
Dy = 1 is announcement k released on day . The regression is estimated for the interval j of
7:30 to 7:35. One. two. and three asterisks indicate significance at the 0.1, 0.05, 0.01 percent

levels, respectively.

Merchandise Trade Defiat 0.000175

Producer Price index 0.000373

Retail Sales 0.000234
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Table IV

The Impact of Minor US Announcements on the Immediate Five-Minute Interval
Return Volatility for Canadian Dollars Futures Contracts
*Dummy Variables Model*

K
Coefficients a, of the IR/: —R,I =q,, + Z(I,ID,, +€&,, are reported. R, = (Pj,/P,_,',)is the
k=1

log return over the five minute interval j where P;, is the price at the end of interval j on day .
Dy = 1 is announcement k released on day r. The regression is estimated for the interval j of
7:30 to 7:35, 8:15 to 8:20, 9:00 to 9:05 and 13:00 to 13:05. One, two, and three asterisks
indicate significance at the 0.1, 0.05, 0.01 percent levels, respectively.

Regression Regression Regression Ragression Regression
(T -Vdual (T -V&_n} Q-V‘ﬂ (T -V&_n! (T-Value)
intercept 0.0034759 0.0035430 0.003825 0.003545 0.0048000
(32.3503)* (30.21499)> (26.8816)* (22.5902)"* (21.3498)
Federal Funds Rate -0 0007825
(-1 5037)°*
1.0 AM Announcment
Business inventones -0.000217
(-0.4064)
Housing Starts 0.001244
(-22272)
Personal income <0.00083
(-0.2109)
Consusner Spending 0.001032
{0.2380)
815 AM Announcment
Industnal Production 0.000113
(0.1641)
S00 AM Apnoyncment
NAPM 0.00029
(0.4877)
Lsading indicator 0.001719
(2.6986)"°
New Home Sales <0.000916
(-1.4342)°
Wholesale Price index <.000188
(-0.2722)
100 P M_Announcment
Federal Budget -0.000513
(-0.5788)
. 4 0.0540 0.08225 0.0639 0.1729 0.0313
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Table VII

The Impact of Canadian Announcements on the Imnmediate Five-Minute Interval

Return Volatility for Canadian Dollars Futures Contracts

*Dummy Variables Model*

X
Coefficients a, of the an - R;l =a,, + Za,lDu +€, . are reported. R, = (PI,/PI_,_,)is the
k=1

log return over the five minute interval j where Py is the price at the end of interval j on day .

Dy = 1 is announcement X released on day r. The regression is estimated for the interval j of

7:20 to 7:25 and 7:30 to 7:35. One, two, and three asterisks indicate significance at the 0.1,

0.05, 0.01 percent levels, respectively.

720-725 730-735 900-905
RAegression Regrassion Regression
Coefticient Coetticient Coetficient
(T-Value) (T-Value) (T-Value)
Intercept 0.003387 0.003553 0.003671
(30.60714)°° (26.7897)°° (25.9997)**
7.20 AM._Annoyncment
Consumer Price index 0.000713
(1.4056)*
Canadian Unempioyment Rate 0.000438
(0.9099)*
730A nogyncmen
Industriat Product Prices 0.002182
(0.7289)
Canadian Building Permits -0.000417
(-0.7015)
New Motor Vehicie Sales -0.000547
(-0.9715)
International trade balance -6.39E-05
(-0.1227)
Manifacturing 0.000241
(0.4284)
Wholesale Sales 0.000392
(0.7285)
Retail Trade -0.000336
(-0.6682)
Composite Index -0.000683
(-1.2872)°
Raw Material Price Index -0.002075
{-0.7016)
9:05 AM Annoyncment
Bank Rate 0.000962
(1.0656)
R? 0.05888 0.0822 0.044592
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Appendix 1

U.S. Macroeconomic Announcements

Eastern Time ?;“‘e"a' S Var Title of Report
Major Announcement
8:30:00 AM 7:30:00 AM CH Consumer Price Index
8:30:00 AM 7:30:00 AM UR Unemployment Rate
8:30:00 AM 7:30:00 AM GDP Gross Domestic Product
8:30:00 AM 7:30:00 AM DGO Durable Goods Orders
8:30:00 AM 7:30:00 AM MTD Merchandise Trade Deficit
8:30:00 AM 7:30:00 AM PP Producer Price Index
8:30:00 AM 7:30:00 AM RS Retail Sales
Minor Announcement
8:20:00 AM 7:20:00 AM FFR Federal Funds Rate
8:30:00 AM 7:30:00 AM 8l Business Inventories
8:30:00 AM 7:30:00 AM HS Housing Starts
8:30:00 AM 7:30:00 AM P Personal Income
8:30:00 AM 7:30:00 AM 1] Consumer Spending
9:15.00 AM 8:15.00 AM P Industrial Production
10:00:00 AM 9:00:00 AM NAPM NAPM Survey
10:00:00 AM 9:00:00 AM Ll Leading Indicator
10:00:00 AM 9:00:00 AM NHS New Home Sales
10:00:00 AM 9:00:00 AM WPI Wholesale Price index
2:00:00 PM 1:00:00 PM FB Federal Budget
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Appendix 2

Canadian Macroeconomic Announcements

Eastem Time Central S. Time Var Title of Report
8:20:00 AM 7:20:00 AM cA Cansumer Price Index
8:20:00 AM 72000 AM CUR Canadian Unerployment Rate
8.30:00 AM 7:30:00 AM PP Industrial Product Prices
8:30:00 AM 7:30:00 AM cerP Caradian Building Penits
8:30:00 AM 7:30:00 AM NWS New Motor Vehides Sales
8:30:00 AM 7:30:00 AM nB intemational Trade Balance
8:30:00 AM 7:30:00 AM M Menifacturing

8:30:00 AM 7:30:00 AM RT Retail Trade

8:30:00 AM 7:30:00 AM a Composite Index

8:30:00 AM 7:30:00 AM AVAl Raw Material Price Index
10:05:00 AM 9:06:00 AM BR Offical Bank Rate




Appendix 3

Trading Days (Sample Sizes)

Group Sample Size
Total Days 1005 Days

US Major Announcments 296 Days

US Minor Announcments 333 Days
Canadian Announcments 354 Days
Non-Announcement Days 290 Days
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