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ABSTRACT
An Empirical Examination of the accuracy of macro economic
forecasts in the G-7 countries

Emmanuel Alister Noel

Market participants expend considerable resources on forecasting services to
improve their decision-making processes. One of the more popular sources of these
services is that of Bloomberg. In recent years Bloomberg has regularly polled reputable
experts on macroeconomic forecasts in many countries. This study aims to test the
accuracy of Bloomberg’s forecasts. Specifically we test whether the surveyed experts’
median opinions are statistically similar to the announced figures from U.S.A., Japan,
Canada, United Kingdom, Germany, France and Italy. The results provide an indirect test
of the Rational expectation hypothesis. The forecasts and announced figures are first
analyzed to discern unit roots and cointegration before inferences are made from the
accuracy regression. This research shows that for the most part Bloomberg’s forecasts
surveys are unbiased and rational predictors of macro economic indicators for most
countries. A somewhat longer time series of forecasts is available for the U.S. The earlier
part of the sample indicates that forecasters of most of the macroeconomic variables
appeared to be biased/not consistent with rational expectations. However over the latter
part of the sample, forecasts accuracy for the U.S. seems to have improved significantly

and compares favorably with forecasts produced for the other G7 countries.
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1. Introduction

Market participants expend considerable resources on macroeconomic forecasting
services in order to improve their decision-making processes. The objective of this study
is to determine the accuracy of forecasts provided by one of the most widely used
services in the industry, the Bloomberg survey of scheduled macroeconomics
announcements. It is the intent of this study to see if the value placed on the Bloomberg’s
“experts” opinions are well founded. Specifically, we test whether or not the Bloomberg
surveys are consistent with rational expectation framework. This study is the first that we
are aware of to rigorously test the forecasts performance of the Bloomberg’s survey.

An alternative approach to forecasting macroeconomic variables is to look at the
pricing of futures contracts (e.g. Switzer & Park 1997). However, many key economic
indicators such as the unemployment rate and future CPI levels cannot be simply
observed by futures prices.

Previous work that has studied the performance of macroeconomic survey
forecasts has focused primarily on the United States. This study is the first that we are
aware of that investigates survey forecasts outside the U.S.A. This study examines
Bloomberg’s forecasts for the G-7 countries: the U.S.A., Japan, Germany, the United
Kingdom, Canada, France and Italy. An attempt was made to comprehensively examine a
common group of macroeconomic indicators across countries as well as the forecasting

performance of variables deemed to be relevant to the particular countries.



The remainder of the paper is organized as follows. In the next section a brief
review of the literature is provided. In the third section the data set is described and the
fourth section the research methodology is outlined. This is followed in section five by
the discussion of the results country by country. The final section provides a brief

summary and conclusions.

II. Literature Review

The starting point for most studies of market forecasting is the rational expectations
hypothesis (REH) initially developed by John F. Muth (1961). This has become a
standard assumption in macroeconomic analysis and policy. Muth had distinct views on
the interaction of expectation and reality. He suggested (p 316) that, “expectations, since
they are informed predictions of future events, are essentially the same as predictions of
the relevant economic theory.” In its simplest form REH assumes that economic agents
are rational and take all available information into consideration when making a decision,
in our case making forecasts.

The econometric literature on empirically testing REH is varied since there are a
number of tests that have been employed. They can be summarised into four areas 1)

Unbiasedness 2) Efficiency 3) Forecast-error unpredictability and 4) Consistency.



Unbiasedness. The survey of forecasts should be an unbiased predictor of the variable.

The following regression should yield coefficient estimates o =0 and
=1

Yi=a+f t—kY: TE& (1)

where Y: is the expectation reported in the survey for variable Y. made

at time t-k; and &;is a random error term

Efficiency. The survey expectation should use information about past history about the

variable. For

ey =aYou @Yo+ . tanYamt e )
and

Y.=b;1 Y +b2Y o+ ...+ b Yin+ g (3)
it must be true for that a; = b; for all i , where g;and u, are uncorrelated random error terms

associated with regression of expectations as well as of actual values of the variable on

past announcements of variables respectively.

Forecasting—error unpredictability. The forecasting error (the difference between the

forecast and announced variable) should be uncorrelated with any information at the time

of forecasts. This concept can be written in the following equations:

EX:i- w1 Ye ®.1)=0,

where @, is the set of information available at time t-1



Consistency. When forecasts are given at different times the relationship with the past
announcements should be consistent.

For example, in the regressions
t-2 Y: =C 2t + Y2 ... F Yt & €]
and

t-1 Y:= aYer +a2 Y2+ ..+ 2 Y+ e (5)

Consistency requires that a; = ¢; for all i, where €3,and €5, are random error terms.

The approach we take in this study extends these tests for rational expectations to take
explicit account of the properties of the time series under investigation, as will be

discussed further.

An alternative way of determining the importance of an announcement or its
relationship to its expectations is to look at the announcement’s market impact.
Ederington and Lee (1993) looked at several scheduled macroeconomic announcemernts
expected to affect the volatility in the interest rate and foreign exchange futures markets.
They found that some announcements affected the volatility of the three futures markets
examined (Treasury Bond, Eurodollar and Deutsche Mark) for up to five minutes
subsequent to certain scheduled monthly news announcements. They found that
announcements that had the greatest impact (in order of decreasing impact) on interest
rates futures were the unemployment report, the Producers’ Price Index (PPI), the
Consumer Price Index (CPI) and durable goods orders. The announcements that had
greatest impact on the futures dollar/DM exchange rate were the unemployment rate, the

merchandise trade deficit, the PPI, durable goods orders, GNP and retail sales



Leng (1996) focused on the impact of the eighteen scheduled macroeconomic
announcements studied by Ederington and Lee (1993). He differentiated announcement
data into major and minor announcements according to their impact on the foreign
exchange futures price. Major announcements are defined as those that have a significant
immediate or subsequent impact on the transactions’ price. Leng (1996) showed that the
impact of the seven major American announcements on four key statistics (the number of
price changes; price ranges; absolute price change and first order autocorrelation of log
price changes) lasts for at least an hour while the minor eleven announcements were short
lived (APPENDIX I & II). The average absolute value of price changes is a measure of
liquidity costs. Leng (1996) observed that after one hour of trading, the heightened
transaction costs caused by a major announcement vanished. However Ederington and
Lee (1993) and Leng (1996) did not distinguish whether the announcements themselves
were important as opposed to divergences of the announcements from their expectations.
It may be that the variables that Ederington and Lee (1993) and Leng (1996) found to be
insignificant were insignificant because the announcements were fully expected by
market participants.

Switzer & Hughes (2000) looked at bilateral flow of information from both U.S.
and Japan on foreign exchange futures price determination. They looked at similar
announcements as Ederington and Lee (1993) and Leng (1996). Unlike Ederington and
Lee (1993) and Leng (1996), Switzer & Hughes (2000) looked at the announcement
effect as well as deviations from market expectation of the variables or their “surprise

component.” However they do not specifically address the accuracy of the forecasts per



se. They show that macroeconomic announcements from both Japan and the U.S. impact

on the Yen futures price.

In an early study of survey forecasts as rational expectations forecasts market
expectation Hafer and Hein (1989) compared futures and survey forecasts of near-term
Treasury bill rates, specifically of 3-month US treasury rates. They looked at periods
three months and six months before the rates. They focused on the unbiased tests
embodied in equation 1.Their results showed general support for the survey of
professional forecasters’ forecast as an unbiased predicator of future rates.

Batchelor and Dua (1998) look at ways to improve the forecasting process. They
primarily look at GNP/GDP and corporate profits. They found that the survey forecasts
from the Blue Chip Economic Indictors (BCEI) service have forecast errors that are
correlated with the U.S. consumer confidence index (CCI) at the time of the forecast.
They found that the coefficient (b) in the regression of the forecasting error of GNP as
well as corporate profit on the lagged value of the consumer confidence index to be
statistically significant. Hence the BCEI fails the forecasting-error unpredictability
condition. They then compared simple autoregressive models, of varying lags, with one
that included both CCI and the survey forecast. The results indicated that the survey
forecast augmented with CCI had better forecasting performance than the simple
autoregressive models. In sum their results suggests that the BCEI's forecasters do not
follow REH. They however would not proclaim that the model that included CCI and the
survey as a superior model since it was not as powerful in the out of sample tests. While

their model would have helped forecasters predict the 1990 U.S. recession it did not



predict the recession of 1981-1982. There might be a case of data mining here since the
superior results could not be duplicated in out of sample data.

Some scholars have suggested reasons for non-rationality of survey forecasts,
such as the BCEI forecasts. Glassman (1997) proposes that economic agents are not
rational optimizers. Any successful forecast may be due to chance, to the extent that the
underlying variables behave as a random walk. Ghosh and Dutt (2000) specifically
addressed the “random walk” property of macroeconomic variables. They looked at the
stability over time of GDP and Corporate Profits using a Hansen (1992) procedure. The
Hansen test has the advantage of testing the parameter stability over time and also
examines the cointegration properties of the actual and forecast series using the null of
cointegration approach. They examined ASA-NBER forecasts survey. They looked at the
consistency and rationality of the expectation process. Consistency in the expectation
formation process exists when the agents’ expectations at different forecast horizons lead
to equivalent forecasts. This point is illustrated in equations (4) and (5). They did not
however find any conclusive evidence that analysts’ predictions of GDP had been
consistent over the period 1968-1997. They suggested that the data set included a period
where of major structural changes reflected in prolonged economic expansion and a
bullish stock market over the later part of the sample.

The irrationality of forecast approach suggest that there is less impetus for
forecasters to be correct because the gains from being accurate on macroeconomic
indicators may be outweighed by the costs of deviating from consensus views. Hence,
there may be “herding” of forecasters. Graham (2000) developed a “reputational herding”

model that examines the incentives investment advisors face when deciding whether to



herd. He used data from Value Line Investment Survey (a well-respected service whose
recommendations are extensively studied by academics) and 237 newsletter strategies
over the period 1980-1992. He specifically investigates whether economic conditions and
agent’s individual characteristics affect their likelihood of herding. Graham found that
analysts were more likely to give an opinion similar to Value Line if they were highly
regarded or their “reputations” were high. The initial reputations of analysts were
obtained from the Hubert Financial Digest, a publication that evaluates and ranks the
investments newsletters by reputations. His model updates the reputation parameter
according to the newsletters subsequent performance. The reputation parameter is not
however updated in the months that the newsletter’s equilibrium behaviour is to herd
regardless of their private information. He also found that analysts with “low ability”
were more likely to mimic Value Line. Ability in this context is basically viewed as the
analyst’s Investment letters track record, that is the proportion of “correct”
recommendations.

Signal correlation is the correlation of private information with analysts’ action.
Graham’s (2000) model looked at the degree to which informative signals are positively
correlated. Given that the excess return on T-bills is one of the instruments that can be
used in predicting the one-month—ahead market return, it is reasonable to assume that
analysts incorporate T-bill forecasts as part of their private information about the likely
market movement. Graham (2000) uses the Federal Reserve Bank of Philadelphia
Treasury bill forecast as a proxy for private information. He looked at the correlation of
the Fed’s T-bill forecasts and analysts’ recommendations. He found when the signal

correlation was high there was an increased likelihood of herding. He interpreted this as



smarter analysts viewed and incorporated this piece of information (T-bill forecasts) in
their recommendations and published their recommendations. Other analyst observing

these leaders mimicked their recommendations.

Agga-rwal et al (1995) provided a fairly comprehensive analysis of the survey
forecast of Money Market Service (MMS) from 1983-1992. Eleven macro economic
variables were analyzed. They first tested both forecasted figures and announced figures
for stationary with the Dickey Fuller and Augmented Dickey —Fuller tests. They checked
the cointegration for the series that follow random walk processes. They tested the
unbiasedness of the survey of forecasters (equation 1) and whether the time series are
invariant with the passage of time (stationary). They found that Housing Starts, the
Employment rate and Trade balance were non-stationary variables and rational forecasts.
Among the stationary series only CPI and personal income are consistent with rational
expectations. Similar to Batchelor (1996) and Lupoletti (1986) they attempted to improve
upon the forecasting process for the remaining series by adding an autoregressive
predictor (with optimum lags) to the survey forecasts. More specifically they regressed
the macroeconomic variable announcements on the survey forecasts and the fitted
forecasts obtained from an autoregressive model. They found that the history of the

variable added in some cases to the accuracy of the forecasts, since Bz was found to be

significant in the following regression equation.

Yo=Bo+Bi Y[ +BY. t&

where g, is a random error term



The results indicate that the survey forecasts could have been improved upon by using
information in forecasts based on the autoregressive model. Out of the rational variables
Retail sales and Industrial Production Index could have been significant while the
consumer price index, personal income, unemployment rates, trade balance, and housing
starts showed only marginal improvement in forecasting accuracy.

They proceeded to use an error correcting model to derive the corrected 1 from

the equation unbiased test regression equation for the non-stationary variables. This gives

the true parameter (Bl) for the non-stationary time series of the following regression.

Yo=po+B Y, +e

where g, is a random error term
The model used was the Engle and Yoo (1987) three-step error correction model and
improvement on the two-step Engle and Granger (1987) approach. This is the
improvement of the research design compared to earlier work. The authors not only seek
to determine if the macroeconomic series that follow a random walk process are
cointegrated but they also seek to determine if the cointegration factor B;is unity. This
higher criterion is to test REH. The cointegration factor should be one and the forecast
error should resemble white noise under REH. In their samples the three variables that
were non-stationary at levels, housing starts, trade balance and unemployment could not
reject REH at the 5% level.
A more recent study Almeida et al (1998) suggests, in contrast to Aggarwal et al (1995),
that the MMS survey is unbiased for the time period 1992 to 1994 for the U.S. and

Germany.

10



II1. Data

Our study looks at monthly forecasts and the actual announcements of key economic
indicators from the G-7 countries. No allowance is made for revision after the
announcement is made at scheduled time. The data were extracted from Bloomberg
survey of analysts in the field. The Bloomberg service surveys a number of leading
analysts/economists for forecasts on various macroeconomic variables. The number of
economists polled varies from variable to variable and also from month to month.
APPENDIX III illustrates the type of institutions and in some cases economists that
participate in the Bloomberg’s survey. The forecasted figure reported by Bloomberg is
the median of the survey. The scheduled announcements are collected from various
government agencies and bureaus. The periods looked at were as follows:

Japan: January 1996 - June 2000

US: January1995 — June 2000

United Kingdom: January1998 - June 2000

Germany: January1998 - June 2000

France: January1998 - June 2000

Italy: January1998 - June 2000.
The data points were limited by the availability of both the forecasted variable and
announced variable at a particular month. We focused on economic indicators either
examined in the previous literature or used in macroeconomic event studies. Since little
recent work in this area has been done in countries other than Japan and U.S. allowances

were made to include specific variables that were deemed particularly relevant to certain

11



countries by Bloomberg (For example Bank of England rate in the U.K. and raw material
production in the Canadian).

Most of the data points were monthly, except in the case of Gross National
Product, which is a quarterly statistic. Gross National Product however has quarterly,
advanced, preliminary announcements, which are made in successive months. Care was
taking to distinguish between some announcements for variables with different time
horizons. For example the percentage change from year to year (YoY) in CPI, Retail
Advance sales, Industrial Production etc. and the percentage change from month to
month (MoM) were treated separately.

The variables used are as shown in APPENDIX I'V. Eighteen variables were
tested for the U.S. while twelve variables were tested for Japan. The variables job-to-
applicant (JAR) and diffusion index (DI) were unique to Japan in this study. Ten
variables were examined in the case of Canada, with new vehicle sales and raw material
price index specific to Canada. For the United Kingdom twenty-one series were tested
with the Bank of England rate announcement the only U.K. specific variable investigated.
In the cases of Germany and France thirteen series were tested while only nine series

were tested for Italy.



IV. Methodology

The basic approach of this paper extends that of Aggarwal et al (1995). Our testable
hypothesis is that the Bloomberg’s surveys are consistent with REH. The announced

variable was regressed on the forecasted figure in the following regression.

Y. =PBo +B1Y,e + & (6)

. e . .
where Y= announced economic figure ; Y[ = forecasted economic figure and & is the

random error term.

The following hypothesis was tested and test statistic F* compared to Fy 2

Ho: Bo=0&Bi=1

H;: not Hp

Following Aggarwal et al (1995), we tested to see if both the macroeconomic announced

variable and forecasts time series revert to a long-run trend (stationary over time) or

follow a random walk. This is important because if the variables are not stationary the

results from equation (6) can lead to spurious inferences. Similar to Aggarwal et al

(1995) we employed the Dickey —Fuller test. Phillips-Perron tests were also used to

corroborate the results.

In the case of the Dickey Fuller Test (DF) we run a OLS regression

Ye-Yu=a+Bt+(p-1)Yut e (72)
Hp:p=1

Hi:p#1

13



We use a t-statistic as the test statistic and the critical values are obtained from the
Dickey Fuller Table.

In the case of augmented Dickey-Fuller unit root test the following equation is assumed.

YeYu=a+Bt+(@-DYu+ S LAY +e (7b)
=

where g, is the random error term.

In the cases where the series had unit roots, the unit root tests were done on the first

difference of the respective series. If the first differences (AY, &A Yte) of the initial series

Y & Y[e) are both stationary they may still be related in some linear combination like

equation (6). Economic theory tells us that the forecasted figures and the announced
figures should have this link. We actually test the cointegration of the survey forecasts
and announcements by testing the residuals (e;) of equation (6) for stationarity.

For the series that were non-stationary and cointegration, the cointegration
factor was corrected and its unity hypothesis tested. If the null hypothesis (that the
cointegration factor is equal to one) is rejected the forecast survey was deemed to be non-
rational. The parameter B; from equation (6) of non-stationary time series (at levels) was
corrected using the Engle-Yoo three step error-correcting model. The process is as
follows:

Stepl. The cointegration regression is estimated from the following equation:

Y. = BO +Bl y;e + &

Step 2. Estimate ¥ from the following regression equation:

AYi= Y- By - B Y +BA B B AYa+Bs A 4 e

i4



with

g, =80+8:(-7 *YI) +uo
Step 3. The correct estimate of cointegration regression coefficient (1) is given as
BI = Bl + 81 .
where ., and &, are random error terms and where the studentized coefficient is

given by
B

t= .
studentized (5,)

To determine if the survey forecast can be improved by past data on the variable

we employ the following regression.

' e AR
Yo=Bo+Bi Y, + By, +=& ®
where g;1s a random error term.
Y[AR is the predictor obtained from an autoregressive model.We employ a naive

autoregressive model that included a lag as shown in equation (8). Calculating optimum
lags was prohibitive with the relatively small size of the sample as compared to Aggarwal

et al (1995)
AR
Y™ =B+ B1Yus ©)

where g, is a random error term.
The significance of the betas in equation (8) was determined. If only 3, were found to be
significant, we would conclude that the forecasts did not fully utilize all the past

announcements. If both B; and B, were significant, we infer that both models (AR and

forecast survey) contribute to explaining the announced value. Finally if both betas B

15



B2) were found to be insignificant we would conclude that each forecast contains similar

information.
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V. Empirical Results

5.1 Rationality Survey Forecasts

5.1.1 US.A.

The summary of descriptive statistics of the U.S. total sample is presented in TABLE 1.
In contrast to Aggarwal et al (1995) for the MMS, announced variables are more volatile
than the Bloomberg’s survey forecasts. This observed volatility may be, attributable to

herding behaviour of Bloomberg'’s forecasters. Before estimating equation (6), the

stationarity of variables (Y: & y7) is evaluated using the Dickey-Fuller and Phillips-

Perron tests with and without trends. The t-statistics are obtained and compared with the
5 percent confident interval critical values of | 3.37 | in case where there is no trend and
| 3.80 | in the case of a trend. The results are reported in TABLE 2. If the unit root was
not rejected at the 5% level, the tests were performed on the first-difference of the series.
Except for three variables HS, EMP and MTD the unit root hypothesis can be rejected at
the 5% level. As stated earlier, the traditional interpretation of equation (6) regression
results can lead to spurious inferences for these three variables.
These three variables were then examined for cointegration of the forecasts and the
announcements and these results are summarized in TABLE 3. They show that the null
hypothesis of no cointegration can be rejected at the 5% level. This is evidence that there
is a long-run dynamic relationship between the announced values and their forecasts of
housing starts, and merchandise trade deficit and unemployment rate.
The Engle and Yoo three-step error correction model was implemented to

estimate the cointegration factor of the announced variable and the forecast survey for the

17



non-stationary series. In TABLE 4 we present the corrected cointegration factor. These
results show that the null hypothesis B, = 1 cannot be rejected at the 5% level for the U.S.
The forecasting error however did not resemble white noise in case of the unemployment
rate with significant Q-statistics at lags 8,12 and 16. This follows that HS, and MTD
survey forecasts are rational estimates of the respective announcements and support REH.
Test of the unbiasedness of the fifteen stationary variables are reported in TABLE
5. These results indicate that tﬁe unbiasedness hypothesis can be rejected at the 5% level
for less than half of these variables. In the case of GDP, IP, CU and PI tended to be over
predicted in the survey. RS and PPI tended to be under predicted by forecasters.
However, the joint hypothesis that: o = 0 and B;= 1.0 for the remaining seven series is
not rejected. These results are similar to Aggarwal (1995) with respect to CS, PPI and
RS, with the respect to their biasedness, though PPI was overestimated by the MMS
survey. Thus the Bloomberg’s provide estimates that are consistent with REH for ten of

the eighteen macroeconomic announcements.

5.1.2 Japan

Summary statistics for Japan is shown in TABLE 6. These results are similar to those of
.the US showing a lower volatility in the forecasts relative to the announced time series.
The unit root tests were performed on both the announced and forecasted series for Japan.
The results of the unit root tests of Japan are presented in TABLE 7. These results

indicate for eight out of the twelve variables examined the unit root hypothesis could not
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be rejected at the 5% level. In all cases these non-stationary variables were found to be
cointegrated as can be seen in TABLE 8. The corrected estimates of the cointegration
factor of the non-stationary time series are reported in TABLE 9.The hypothesis of unity
cointegration factor cannot be rejected for all of the variables. There was however some
significant autocorrelation in the unemployment rate forecasting error, with significant Q-
statistics with four lags. This means that the remaining series CPI, DI, HS, HSPEND,
JAR, MS and WPI are rational and support REH.

The survey forecast is statistically unbiased in the stationary time series except
MO. In the case of MO the slope coefficient (B;) was significantly greater than one
(TABLE 10). In summary the nine out of the twelve variables are consistent with REH.
However in contrast with the U.S. for example Industrial Production is unbiased in Japan
and biased in the U.S. The unemployment rate forecasting errors were significantly

correlated in the case of U.S. but unemployment rate is rational in the case of Japan.

5.1.3 Canada

Descriptive statistics are summarized for TABLE 11. These results are similar to those of
the previous countries showing a lower volatility in the forecasts relative to the
announced time series. The Canadian data was tested for unit roots and results reported in
TABLE 12. The unit root hypothesis cannot be rejected for five of the ten variables
(ITRDE, RAW, IPP LABS and NCAR) at the 5% significance level. The first difference

of the series were however stationary. In all cases these non-stationary variables were
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found to be cointegrated as shown ina TABLE 13. The cointegration factor unity null
hypothesis was then tested and resul#ts are seen in TABLE 14. This shows that all but
New Car Sales rejected the null. Thi=s means that the remaining four non-stationary
variables were rational and support REH.

The stationary series CPI, GIDP, RS, MAN and WT were checked for biasedness
(TABLE 15) they were all supported the null of g = 0 and ;= 1.0. In sum nine out of

the ten series were consistent with R_EH.

5.1.4 United Kingdom

Descriptive statistics are summarizead in TABLE 16 the results following are consistent
with those of the other countries withh respect to the volatility. The variables were tested
for unit roots and results are reportecd in TABLE 17. The unit root hypothesis cannot be
rejected for fifteen of twenty-one of -the variables (EMP, GDPq, GDPy, IPy, IPu, RATE,
RPIy, PPIy, PPly, MOy, M4y, MAN_PRODy, MANPRODy, RSy and AVGIN) at the 5%
level. The first difference of these se=ries were however stationary. We then went on to
look at the cointegration of these ser-ies; the results are reported in TABLE 18. We found
that the announcements and the foreacasts to be cointegrated with the exception of the
trade balance (TBAL) announcemen:ts and forecasts. Therefore TBAL did not support
REH. The cointegration factor unity null was tested on the remaining fourteen series that
follow random walk processes. Thew all seem to support REH as seen in TABLE 19 with

cointegration factor of one and forec=asting errors resembling white noise.
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The stationary series BUD and MOy are biased predictors of the macroeconomic
variables with B, significantly greater than one. M4y, is the only unbiased predictor
among the stationary series as seen in TABLE 20. In summary, eighteen of the twenty-
one series support REH. In particular it will seem that the Bloomberg’s forecasters had
particular difficulty in forecasting the U.K. budget since the forecasts time series were

not cointegrated with the announcements time series.

5.1.5 Germany

The German data descriptive statistics are summarized in TABLE 21. The German data
was tested for unit roots and results reported in TABLE 22. The unit root hypothesis
cannot be rejected for seven of the thirteen variables (CPly, CPly, EMP, IPy, PPIy, PPly,
and MANOYy) at the 5% confidence level. The first differences of these non-stationary
series were however stationary. We then went on to look at the cointegration of these
non-stationary variables and found all of the series to be cointegrated as shown in
TABLE 23. The non-stationary series were tested for unity cointegration factors; the
results are summarized in TABLE 24. They all cannot reject the null hypothesis that the
cointegration factor is one. In the case of unemployment rate however the forecasting
errors are significantly correlated with a significant Q-statistic of 4 lags. This means that
of the non-stationary variables CPly;, CPIy, IPy, PPy, PPly, and MANOy are rational and

support REH.
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The stationary series RSy, RSy, IPy, TBAL, CA and MANO, are unbiased
predictors of the respective macroeconomic series (TABLE 25). This is seen by the fact
that Be=0 and B;=1 joint hypothesis could not be rejected at the 5% or better level. In

summary, twelve of the thirteen variables are consistent with REH.

5.1.6 France

In the case of France the descriptive data follows the rest of the European countries with
reduced volatility in the forecast survey compared to announcement series as reported in
TABLE 26. The unit root hypothesis was not rejected at the levels for eight of the
thirteen variables (HOUSECy, CPIy, EMP, GDPq, GDPy, [Py, TBAL and MANPRODy)
as reported in TABLE 27. They however all showed that the announced and forecasted
figures were cointegrated in TABLE 28. These non-stationary series were tested for
unity of the cointegration factor and correlated forecasting errors and the results are seen
in TABLE 29. The unity hypothesis could not be rejected for any of the variables. The
change in yearly household consumption (HOUSECy) however showed significant
correlation of the forecasting error, with a significant Q-statistics with four, eight and
twelve lags. This means that of the thirteen non-stationary variables CPIy, EMP, GDPq,
GDPy, [Py, TBAL and MANPRODy are rational and support REH.

When it comes to biasedness test in the stationary (TABLE 30) HOUSECy, and
CA are biased predictors since the F statistic rejected the jointed hypothesis (fo =0 & B, =

0) at the 5 percent level. In the case of CA By is significantly greater than zero and in the
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case of HOUSECy B, is greater than one. MANPROD\y, IPy; and CPIy; were however
unbiased predictors of the series among the stationary variables. In summary eleven of
the thirteen variables were consistent with the REH. The Bloomberg’s forecasters had
difficulty forecasting the household consumption with the stationary variable
(HOUSECy) being over predicted and the non-stationary variable (HOUSECYy) not being

rational.

5.1.7. Italy

Due to the limitations on the data, the variables analyzed in the case of Italy were in
smaller sample than the other countries and their descriptive statistics are listed in
TABLE 31. The series were tested for unit roots and the results are summarized in
TABLE 32. This table shows that CPIy;, TBAL and IPy; were the only variables that unit
roots were not detected. This means six of the nine variables follow random walk
processes. The forecasts and the announced series were later found to be cointegrated as
seen in TABLE 33. The cointegration factor was tested for unity and the forecasting
error correlation. The results are reported in TABLE 34. The unity hypothesis was not
rejected for any of the variables and the forecasting errors resembled white noise. This

means that CPly, IOy, IPy, PPIy, PPIy and RSy are rational and support REH.



All three stationary variables (CPIy, IPy and TBAL) were found to be unbiased
predictors of the announced figures as shown in TABLE 35. This means that all nine

variables forecasting are consistent with REH.

5.1.8 U.S. Subset

A subset of the U.S. sample was analyzed to determine if the below average forecast
accuracy improved in the latter part of the data series. Most of the other countries had a
common time span of January 1998 to June 2000. We investigated unit roots of the
eighteen variables over the shorter time horizon and found that nine of the variables (CS,
EMP, GDP, HS, LI, MTD, NAPM, NHS and PPI) to be non-stationary as seen in
TABLE 44. We found that all the announcements and forecast surveys were cointegrated
except in the case of construction spending as seen in TABLE 45. All but one of the
seven remaining non-stationary variables also passed the higher criteria of REH of unity
cointegration factor and non-correlated forecasting errors. NAPM had significantly
correlated forecasting errors with lags four and eight. These results are reported in
TABLE 46. The nine stationary time series BI, BUD, CPI, CU, DGO, IP, PI, RS and WI

were deemed to be unbiased predictors except capital utilization as seen in TABLE 47.

In summary, the latter U.S. period (1998-2000) indicates that fifteen out of the
eighteen variables support REH. To conclude, the REH has held up fairly well for most

countries. TABLE 48 provides a summary across countries.
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5.2. Improvements of Survey Forecasts

The survey forecasts were combined with predicted values (generated from the naive
autoregressive model shown in equation (9)) and they were regressed on the announced
series. The results of this are reported in TABLESs 36 - 42. The U.S. time series showed
that Industrial Production forecast could be improved by adding the information from
past announcements. Both coefficients (survey and autoregressive predictor) are
significant. Forecasters could have used information from past time series better in the
case of Construction Spending, where B alone is significant. The autoregressive model
did not improve the survey forecasts for J. apaﬁ, Italy and the United Kingdom. In the case
of Canada, only the Labour Survey indicated that the autoregressive models could have
improved the forecasting (both betas were significant). In the case of Germany, only the
Manufacturing Orders (MANOy) indicated that the autoregressive models could have
improved the forecasting (both betas were significant). Manufacturing Production
(MANPRODy) could have been improved by combining the autoregressive model in the

case of France (both betas were significant).
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VI. Summary and Conclusion

This paper examined the relationship between analyst’ forecasts and major and minor
macroeconomic announcements. A conspicuous difference between Aggarwal et al
(1995) data and this study is that the surveys of forecasts seem to be less volatile for all
the seven countries. This may be an indication of the herding hypothesis. The forecasters,
especially for macroeconomic variables, seem to be hovering around the mean more
closely.

For the most part the Bloomberg’s survey forecasts seem to support the Rational
Expectation Hypothesis. Most variables seemed to be unbiased and rational. The only
country that macroeconomic announcements seemed to be contrary to this rule is the
United States. There were seven U.S. variables that were found to biased predictors
(Construction Spending, Capacity Utilization, Gross Domestic Product, New Home
Sales, Personal Income, Producers Price Income and Retail Sales). In addition the
unemployment rate forecasting error seemed to be significantly correlated. This is one of
the few variables Aggarwal et al (1995) found to be rational. Germany had similar results
with its unemployment rate forecasting errors significantly correlated.

There were a number of variables with significantly correlated forecasting errors.
They were Household Consumption (HOUSECYy) in France; New Car sales (NCAR) in
Canada; and Housing Starts (HS) in Japan. The fact that these show significant
correlation might not be a bad thing in the sense that if a pattern can be recognised the

forecasts can be adjusted for this correlation.
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Another commonality was the predicting of money supply in the Japan and
United Kingdom. In the case of Japan M2 plus cash deposits and United Kingdom MO.
They were proved to be biased predictors with both over predicting the actual money
supply.

Though this study uses more U.S. variables (eighteen) than Aggarwal et al (1995),
the Bloomberg US forecasts seem comparable to the MMS, where five out of eleven
variables seemed to be rational. This low success rate is not seen in the other countries.
To investigate if this has something to do with the time frame a subset of the U.S.
variables was tested. We looked at the eighteen variables from January 1998 to June
2000, which is similar to most of the other countries. For the period 1998-2000 we see
that the accuracy of the survey forecasts were improved. For the non-stationary variables
EMP, CS, GDP, HS, LI, MTD, NHS and PPI we found that all the announcements and
forecast surveys were cointegrated except in the case of construction spending. The non-
stationary variables also passed the higher criteria of unity cointegration factor and non-
correlated forecasting errors. The stationary time series BI, BUD, CPI, CU, DGO, IP, PI,
RS and WI were deemed to be unbiased predictors except capital utilization. This study
therefore shows that the accuracy of the macroeconomic indictors has improved since
1998. This fact is especially highlighted with the U.S. data where we observed a marked
improvement in accuracy.

The survey forecasts showed like past studies that they outperform VAR
forecasting models. The predicted value from the autoregressive model added little to the
accuracy of forecasts. This is however a weak comparison since we only use naive

autoregressive model. The natve model was used because it is an inexpensive way for a
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practitioner to improve his forecasting and the ease of use given a relatively small sample

of the European countries.
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APPENDIX I
U.S. Macroeconomic announcements

Major Announcements

CPI - Consumer Price Index
DGO - Durable Goods Orders
EMP - Unemployment Rate

GDP - Gross Domestic Product
MTD - Merchandise Trade Deficit
PPI  -Producers Price Index

RS -Advance Retail Sales

Minor Announcements

HS -Housing Start

LI -Leading Indicators

CU -Capacity Utilization

CS -Construction spending

WI -Wholesale Inventories

NAPM -National Association of Purchasing Managers’ Survey
NHS -New Home sales

PI -Personal Income

BUD -Federal Budget

BI -Business Inventories
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APPENDIX I

Japanese Macroeconomic announcements

TAN
WPI
MS
CPI
JAR
EMP
IP
HS
MO
DI
MTB
CA
HSPEND

-Tankan Survey
-Wholesale Price Index
-Money Supply M2+CD)
- Consumer Price Index
-Job-to —Applicant Ratio
-Unemployment Rate
-Industrial Production
-Housing Starts
-Machinery Orders
-Diffusion Index (leading)
-Merchandise Trade Balance
-Current Account

-Household Spending
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APPENDIX IIla

Sample of the Companies/Economists surveved by Bloomberg.

Indicator
U.S.A CPIL
Economist

Steven Ricchiutio
Richard Yamarone

Francois Dupuis

Robert Palombi

Indicator
Japan CPI (MoM)
Economist

Indicator
Canada CPI (YoY)
Economist

Craig Alexander
Jonathan Basile

Francois Dupuis

Robert Palombi

BN survey Actual
2.9% 3.1%

Firm Name Estimate
ABN Amro Inc. 2.9% Median 2.9%
Argus Research Corp. 3.0% Average 2.9%
Greenwich Capital Markets 3.0% High 3.0%
LD.E.A. 29% Low 2.6%
J.P. Morgan 2.6% Number 10
Mouvement Desjardins 2.8%
Nesbitt Burns 2.9%
Optima Investment Research 2.9%
Scotiabank Group 3.0%
Standard & Poor’s MMS 3.0%

BN survey

-0.1%
Firm Name Estimate
Daiwa Research Institute -0.1% Median
Deutsche Bank Securities -0.1% Average
NLI Research Institute 0.1% High
Kokusai Securities -0.1% Low
Nippon Credit bank Research 0.0% Number
Nomura Research Institute 0.2%

BN survey Actual

2.9% 2.5%
Firm Name Estimate
CIBC World Markets 2.8% Median 2.9%
Donaldson, Lufkin & Jenrette2.9% Average 2.9%
Greenwich Capital Markets 3.0% High 3.0%
LD.E.A. 2.9% Low 2.6%
J.P. Morgan 2.6% Number 10
Mouvement Desjardins 2.8%
Nesbitt Burns 2.9%
Optima Investment Research 2.9%
Scotiabank Group 3.0%
Standard & Poor’s MMS 3.0%
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0.0%
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APPENDIX IIIb

Sample of the Companies/Economists surveved by Bloomberg.

Indicator BN survey  Actual
Italy CPI (NIC incl tobacco) 2.6%
Economist Firm Name Estimate
Banca Commerciale Italiana 2.6% Median
Cabota Holding 2.6% Average
Deutsche Bank 2.6% High
Fortis Bank 2.7% Low
Goldman Sachs 2.7% Number
Lenman Brothers 2.6%
Merill Lynch 2.7%
Paine Webber International 2.6%
San Paolo IMI 2.6%
Indicator BN survey
Germany CPI (MoM) 0.1%
Economist Firm Name Estimate
BHEF Bank 0.3% Median
Bankgesellschaft Berlin 0.0% Average
Commerzbank 0.1% High
BFG Bank 0.1% Low
Deutsche BK Global Mkt Research 0.1% Number
Hypotheken Bank In Essen 0.4%
Invesco Asset Management 0.1%
Salomon Smith Barney -0.1%
Siemens AG 0.2%
Standard & Poor’s MMS 0.1%
Indicator BN survey Actual
France CPI (YoY) 1.7% 1.7%
Economist Firm Name Estimate
ABN Amro Bank 1.7% Median 1.7%
Dresdner Kleinwort Benson 2.9% Average 1.7%
Nomura International 3.0% High 1.7%
Low 1.7%

Number 3

2.6%

2.6%
2.6%
2.7%
2.6%

Actual
0.4%

0.1%
0.2%
0.4%
-0.1%
11



APPENDIX IIIc .
Sample of the Companies/Economists surveved bv Bloomberg.

Indicator BN survey  Actual

U.K. RPI (MoM) 0.2% 0.0%

Economist Firm Name Estimate
ABN Amro Bank 0.2% Median 0.2%
Bank of America 0.2% Average 0.2%
Banque Paribas 0.4% High 0.4%
CS First Boston 02% Low 0.0%
Chase Manhattan 0.3% Number 16
Credit Lyonnais 0.2%

Deutsche Bank Securities 0.1%
Dresdner Kleinwort Benson 0.2%

HSBC Markets 0.1%
Investec 0.0%
Lehman Brothers 0.2%
Merrill Lynch 0.1%
Morgan Stanley & Co. 0.2%
Nomura International 0.3%
Royal Bank of Scotland 0.3%
Mark Ramsden Stone & McCarthy Research 0.2%
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APPENDIX IV

U.S.A.: January1995 — June 2000

Consumer Price Index (CPI)

the percentage change in Durable Goods Orders (DGO)

the percentage change in Unemployment rate (EMP)

the percentage change in Gross Domestic Product (GDP)
Merchandise Trade Deficit in billions of U.S. dollars (MTD)
the percentage change in Producers Price Index (PPI)

the percentage change in Retail Sales (RS)

the percentage change in Housing Start (HS)

the percentage change in Leading Indicator Index (LI)
Percentage of Capacity Utilization (CU)

the percentage change in Industrial Production (IP)

the percentage change in Construction in spending (CS)

the percentage change in Wholesale Inventories (WT)
National Association Purchasing Managers’ Survey (NAPM)
New Home Sales (NHS)

the percentage change in Personal Income(PI);
Federal Budget in billions (BUD

the percentage change Business Inventories (BI).

Note all variables are MOM if not otherwise stated
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APPENDIX IV (cont’d)

Japan: January 1996 - June 2000

Wholesale Price Index (WPI)

the percentage change in Money Supply (i.e.M2+CD) (MS)
the percentage change in Consumer Price Index (CPI)
Job-to —Applicant Ratio (JAR)

Unemployment Rate (EMP)

the percentage change in Industrial Production (IP)
the percentage change in Housing Starts (HS)

the percentage change in Machinery Orders (MO)
Diffusion Index (leading) (DI)

Merchandise Trade Balance in billions of yen (MTB)
the Current Account in billions of yen (CA)

the percentage change in Household Spending (HSPEND).

Canada: January1998 - June 2000

the percentage change in Consumer Price Index (CPD

the percentage change in Raw Material Price Index (RAW)
the percentage change in Labour Force Survey (LABS)

the percentage change in the Composite Index (CI)

the percentage change in Manufacturing (MAN)

the percentage change in Gross Domestic Product (GDP)

Note: all variables are MOM if not otherwise stated
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Canada (cont’d)

International Trade in millions of Canadian dollar 'TRDE)
the percentage change in Industrial Product Price (IPP)

the percentage change in Advance Retail Sales (RS)

the percentage change in New Motor vehicle sales (NCAR)

United Kingdom: January1998 - June 2000

the percentage change in the Unemployment Rate (EMP)

the percentage change in Gross Domestic Product from the previous quarter (GDPgq)
the percentage change in Gross Domestic Product from the previous twelve months
(GDPy)

Bank of England Rate announcement (RATE)

the percentage change in Average Earnings (AVGIN)

the percentage change in M0 defined money supply from the previous month (MOwm)
the percentage change in MO defined money supply from the previous twelve months
(MOy)

the percentage change in M4 definition of money supply from the previous month (M4y;)
the percentage change in M4 defined money supply from the previous twelve months
M4y)

the percentage change from the previous month in Retail Price Index (RPIv)

the percentage change from the previous twelve months in Retail Price Index (RPIy)

Note: all variables are MOM if not otherwise stated
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APPENDIX IV (cont’d)

U.K. (cont’d)

the percentage change from the previous twelve months in Retail Sales (RS y)

the percentage change from the previous month in Retail Sales (RS u)

National Budget in billions of sterling pounds (BUD)

the percentage change from the previous month in Industrial Production (IPy; )

the percentage change from the previous twelve months in Industrial Production (IPy )
the percentage change from the previous month in Producers’ Price Index Output (PPLv);
the percentage change from the previous twelve months in Producers Prices Index Output

(PPLy)

the percentage change from the previous month in Manufacturing Production

MANPRODw)

the percentage change from the previous twelve months in Manufacturing Production

(MANPRODYy)

Germany: January1998 - June 2000
the percentage change from the previous month in Consumer Price Index (CPIm)
the percentage change from the previous twelve months in Consumer Price Index (CPLy)

the percentage change from the previous month in Producers’ Price Index Output (PPIv)

Note: all variables are MOM if not otherwise stated
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APPENDIX IV (cont’d)

Germany (cont’d)

the percentage change from the previous twelve months in Producers Prices Index Output
(PPlLy)

the percentage change from the previous month in Retail Sales (RS m)

the percentage change from the previous twelve months in Retail Sales (RS v)

the percentage change from the previous month in Industrial Production (IPv )

the percentage change from the previous twelve months in Industrial Production (IPy)

the percentage change in the Unemployment Rate (EMP)

Current account in billions of Marks (CA)

the percentage change from the previous month in Manufacturing Orders (MANOwm)

the percentage change from the previous twelve months in Manufacturing Orders

(MANOy)

France: January1998 - June 2000

the percentage change from the previous month in Consumer Price Index (CPIv)

the percentage change from the previous twelve months in Consumer Price Index (CPlLy);
the percentage change in Gross Domestic Product from the previous quarter (GDPg)

the percentage change in Gross Domestic Product from the previous twelve months

(GDPy)

Note: all variables are MOM if not otherwise stated
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APPENDIX IV (cont’d)

France (cont’d)

Trade Balance in billions of Francs (TBAL)

the percentage change from the previous month in Producers’ Price Index Output (PPIM);
the percentage change from the previous month in Industrial Production (IPx)

the percentage change from the previous twelve months in Industrial Production (IPy )
Unemployment Rate (EMP)

Current Account in billions of francs (CA)

the percentage change from the previous month in Manufacturing Production

(MANPRODw)

the percentage change from the previous twelve months in Manufacturing Production

(MANPRODy)

the percentage change from the previous month in Household Consumption (HOUSECw)
the percentage change from the previous twelve months in Household Consumption

(HOUSECY)

Note: all variables are MOM if not otherwise stated
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Italy: January1998 - June 2000

the percentage change from the previous month in Consumer Price Index (CPIw)

the percentage change from the previous twelve months in Consumer Price Index (CPly)
Trade Balance in trillion of liras (TBAL);

the percentage change from the previous month in Producers’ Price Index Output (PPIum)
the percentage change from the previous twelve months in Producers Prices Index Output
(PPLy)

the percentage change from the previous twelve months in Retail Sales (RSy)

the percentage change from the previous month in Industrial Production (IPu )

the percentage change from the previous twelve months in Industrial Production

the percentage change from the previous month in Industrial Orders (I0m)

the percentage changes from the previous twelve months in Industrial Production (IPy)

the percentage change in the Unemployment Rate (EMP).
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TABLE 1:U.S.A Summary Statistics for Macroeconomic f’orecast and Announcements

Macroeconomic ~ Mean Mean Variance Announced  Variance No. of
Series Announced  Forecast Forecast Observation

BI 0.321 0.298 0.072 0.049 62
BUD 3.143 -0.254 2,518.308 2,352.816 57
CpPI 0.209 0.232 0.020 0.008 66
CS 0.463 0.198 1.555 0.200 59
Ccu 81.402 81.384 128.212 125.118 56

- DGO 0.384 0.152 9.277 1.329 61
EMP 4.867 4.879 0.352 0.360 64
GDP 3.85 3.585 3.036 2.571 62
HS 777.176 770.644  685,998.488 672,451.311 59
13 0.298 0.216 0.241 0.138 61
LI 0.136 0.105 0.126 0.062 61
MTD -14.758 -14.304 53.074 49461 63
NAPM 52.114 52.252 13.136 11.071 63
NHS 1.823 -0.960 45.567 12.642 30
PI 0.479 0411 0.065 0.048 64
PPI 0.111 0.165 0.106 0.037 66
RS 0.302 0.391 0.199 0.136 64
WI 0.433 0.372 0.632 0.632 51
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TABLE 2. Unit Root tests for US series

Levels First Difference
Series
Announced DF DFT PP PPT DF DFT PP PPT
Forecast
BI -7.219 -7.175 -7.219 -7.175 - — — —
-6.364 -6.302 -6.364 -6.302 - — — —
BUD -7.597 -8.263 -7.597 -8.263 — — — —
-7.003 -7.503 -7.003 -7.503 - - — —
CPIL -6.748 -6.735 -6.748 -6.735 — — — —
5234 -5274 -5.234 -5.274 - — — —_
CS 5920 -5902 -5920 -5902 - — - -
-4.558 4570 -4.558 -4.570 - - — —_
CuU 7.022 -7449 -7.022 -7.449 — — —_ —_—
-6.993 -7.417 -6.993 -7.417 - — — —_—
DGO -8.568 -8.471 -8.568 -8.471 —_ — — —_
-8.763 -8.688 -8.763 -8.688 — — — —
EMP -0.757 -5.419 -0.757 -5419 -33.223  -32.190 -33.223 -32.190
-0.505 -3.574 -0.505 -3.574 -52.958 -51.615 -52.958 -51.615
GDP -3.488 -4.259 -3.488 -4.259 — — — —_
-3.525 -4343 -3.525 -4.343 - - — —_
HS -0.858 -1.783 -0.858 -1.783 -7.145 -7.081 -7.145 -7.081
-0.873 -1.897 -0.873 -1.897 -7.829 -7.758 -7.829 -7.758
IP -8.896 -8.880 -8.896 -8.880 — — — -
-7902 -8.188 -7.902 -8.188 — - — —
LI -6.323 -6.701 -6.323 -6.701 — - - -
-6.320 -6427 -6.320 -6.427 —_ — — —
MTD -0.393 -2.492 -0.393 -2492 -13.034 -13.126 -13.034 -13.126
-0.649 -2.686 -0.649 -2.686 -12.273  -12.313 -12.273 -12.313
NAPM 2518 -3.025 -2.518 -3.025 — - - -
-2.557 -3.347 -2.557 -3.347 - - — -
NHS -6.455 -6.460 -6.455 -6.460 — — — -
-4.176 -4.542 -4.176 -4.542 — — —_ —
PI 9441 -9.520 -9.441 -9.520 — — —_ —
9305 -9.311 9305 -9311 — — — —
PPI -6914 -6936 -6914 -6.936 - — — —
-3701 -5.673 -5.701 -5.673 — — — —
RS -8.034 -8.688 -8.034 -8.688 — - — —
-9.078 -9.385 -9.078 -9.385 - _ —_ —
WI -7.958 -8.651 -7.958 -8.651 - — - -
-7.278 -7.515 -7.278 -7.515 -_ - —_ —
95 % critical 337 380 337 380 337 380  -337 -3.80

value

DF (PP) is the Dickey Fuller (Phillips-Perron) t-statistics in an estimated model without a time trend.
DFT and PPT are the corresponding t-statistics in the estimated models with a time trend. Critical
Values can be found in Engle and Granger (1987) and Phillips and Ouliaris (1990). Differencing is
not performed when unit roots are not detected.




TABLE 3 U.S.A. Cointegration Tests

Macroeconomic DF DFT PP PPT
Series

EMP -10.128 -10.245  -10.128  -10.245
HS -8.366 -8.290 -8.366 -8.290

MTD -8.833 -8.998 -8.833 -8.998

95% critical value  -3.37 -3.80 -3.37 -3.80

TABLE 4 U.S.A. Test for Cointegration factor (Hy: p1=1)

. . . , €
Cointegration regression: Y. =fo +B1 Y, + &

Variable Estimated Corrected Q-Statistics (Y- Yf )
Coefficient  Coefficient f
B B
Q) Q(®) Q(12) Q(16)
EMP 0.960 0.975 5.631 20.489* 27.763* 20.424%*
(31.915) (0.582)
HS 1.01 1011 1.421 3.384 16.479 17.898
(117.264) (1.686)
MTD 1.012 1.024 1.320 6.882 9.130 14.893
(35.396) (1.235)

Note.- Estimated coefficient is based on the cointegration regression. Corrected coefficient is based on
three-step error correction model suggested by Engle and Yoo (1987). Value of t-value in parentheses.
** Significantly different from unity * Correlation significant at 5% level or better
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TABLE 5

Y =Bo+piY; +=

U.S.A. Test for Unbiasedness of survey Forecasts

Macroeconomic Series [ B1 Adjusted R* SE D-W  Hy: Bg=0, 8:=1,
F-Statistics ~F»

BI 0.041 0.937 0.588 0.172 2309 0.734
(1.122) (9.382)

BUD 3.392 0.977 0.891 16.578 2.175 1.318
(1.544) (21.403)

CPI -0.017 0.977 0.385 0.111 2231 1.382
(-0.464) (6.461)

CS 0.424* 0.196** -0.012 1.255 1.491 3.694%4*
(2.368) (0.534)

cu -0.950* 1.012** 0.999 0.322 2.252 4.764%%*
(-2.977) (260.497)

DGO -0.178 1.346 0.2467 2.643 1.762 0915
0.341) (4.546)

EMP* 0.182 0.960 0.942 0.143 2.468 11245
(1.233) (31.915)

GDP 0.26 1.001 0.847 0.682 2.076  4.658***
(1.215) (18.377)

HS? 0.416 1.008 0.996 53.679 2221 0.863
0.043) (117.264)

IP 0.033 1.134 0.730 0.255 2.231 4.285%*%
(1.399) (12.787)

LI 0.022 1.088 0.577 0.231 1.987 0.831
(0.681) (9.110)

MTD? -0.289 1.012 0.953 1.583 2259 2677
(-0.636) (35.396)

NAPM 4.346 0914 0.699 1.986 2.143  0.793
(1.095) (12.506)

NHS 2.287 0.483 0.031 6.643 2,146  3.741%%*
(1.818) (1.393)

PI 0.104* 0.913 0.599 0.162 2087 6.136***
(2.399) (9.755)

PPI -0.094* 1.241 0.535 0.222 1.899  3.409*%*
(-2.611) (8.699)

RS -0.041 0.878 0.518 0.310 1984  3.305***
(-0.731) (8.286)

WI 0.091 0.919 0.483 0.571 2278 0474
(0.966) (6.915)

CPI — Consumer Price Index HS -Housing Starts

DGO - Durable Goods Orders LI -Leading Indicators

EMP - Unemployment Rate Ccu -Capacity Utilization

GDP - Gross Domestic Product BI -Business Inventories

MTD - Merchandise Trade Deficit cs -Construction spending

PPI -Producers Price Index Wi -Wholesale Inventories

RS -Advance Retail Sales NAPM -NAPM Survey

NHS -New Home sales PL -Personal Income

BUD -Federal Budget  T-statistics in parenthesis ***F-value is significant at the 5% level or better

** B, is significantly different from one

D.W. — Durbin Watson
a-These series follow unit root process and are non-stationary in level. They are only reported for comparison

*Bg is significantly different from zero
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TABLE 6 Japan Summary Statistics for Macroeconomic Forecast and
Announcements

Macroeconomic  Mean Mean Variance Announced  Variance  No. of
Series Announced  Forecast Forecast  Observations
CAa 985.300 996.638 134,875.87 126,358.52 47

CP1 0.097 0.076 0.257 3 193 46

DI 47.119 45914 582.922 490.453 37

EMPLY 3.922 3.924 0.368 0.385 51

HS -3.491 -3.249 157.506 118.092 53
HSPEND -1.116 -1.084 6.346 3.881 32

P -0.213 -0.073 6.071 4433 79

JAR 0.614 0.608 0.012 0.012 49

MO 1.222 -0.367 133.924 47.260 45

MS 3.427 3.396 0.365 0.291 52

MTB 884.653 886.993 155,356.325 161,979.64 54

WPI 0.338 0.342 0.832 ;)7.447 45
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TABLE 7. Unit Root tests for Japan series

Levels First Difference
Series
Announced DF DFT PP PPT DF DFT PP PPT
Forecast
cA -5.725 -4.954 -5.725 -4.954 - — - —
-4.736 -5.725 -4.736 -5.725 - — — —
CPI -4.100 -4.206 -4.100 -4.206 —_ — - —
-3.540 -3.665 -3.540 -3.665 - -6.104 — -6.104
DI -3.645 -3.856 -3.645 -3.856 — — — —
-3.626 -3.525 -3.626 -3.525 — -9.288 — -9.288
EMPLY -0.284 -2.407 -0.284 -2.407 -26.544 257728 -26.544 -25.728
0.124 -2.144 0.124 -2.144 -27.424 26462 -27.424 -26.462
HS -2.683 -2.612 -2.683 -2.612 -12.627 -12.568 -12.627 -12.568
-2.393 -2.304 -2.393 -2.304 -12.050 -11.988 -12.050 -11.988
HSPEND -4.586 -4.735 -4.586 -4.735 - - — —
-3.168 -3.383 -3.168 -3.383 -7.049 -6.938 -7.049 -6.938
P -8.651 -8.615 -8.651 -8.615 — — — -
-7.645 -7.642 -7.645 -7.642 — — — —
JAR -2.189 -3.832 -2.189 -3.832 -13.469 - -13.469 —
-0.532 -1.785 -0.532 -1.785 27424 26269 27424 -26.269
MO -10.917 -10.836 -10917 -10.836 —_ — —
-9.387 -9.429 -9.387 -9.429 -—_ — — —_
MS -1.443 -1.369 -1.443 -1.369 -10.818 -10410 -10.818 -10.410
-2.247 -2.206 -2.247 -2.206 -14.029 -13.732 -14.029 -13.732
MTB -4.464 -5.978 -4.464 -5.978 —_ - _ -
-4.695 -5.991 -4.695 -5.991 — —_ — -
WPI -2.861 -3.299 -2.861 -3.299 -6.676 -6.612 -6.676 -6.612
-2.397 -3.154 -2.397 -3.154 -6.753 -6.723 -6.753 -6.723
95% critical - 34, 389 337 -3.80 337 -3.80 .3.37 -3.80

value

DF (PP) is the Dickey Fuller (Phillips-Perron) t-statistics in an estimated model without a time
trend. DFT and PPT are the corresponding t-statistics in the estimated models with a time trend.
Critical Values can be found in Engle and Granger (1987) and Phillips and Ouliaris (1990).
Differencing is not performed when unit roots are not detected.
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TABLE 8

Japan Cointegration Tests

Macroeconomic DF DFT PP PPT

Series

CPI -8.249 -8.168 -8.249 -8.168

DI -5.780 -6.050 -5.780 -6.050

EMP -5.787 -5.803 -5.787 -5.803

HS -8.728 -8.640 -8.728 -8.640

HSPEND -5.756 -5.613 -5.756 -5.613

JAR -7.010 -6.989 -7.010 -6.989

MS -6.062 -5.995 -6.062 -5.995

WPI -4.978 -5.203 -4.978 -5.203

TABLE 9 Japan Test for Cointegration factor (Hy: §;=1)

Cointegration regression: Y, =Bo +B, ¥ + &

Macroeconomic Estimated Corrected Q-Statistics (Y- Y' )

Series Coefficient Coefficient ¢
By B

Q@) Q(8) Q12) Q16)

CPI 1.097 1.076 4.697 6.932 8.237 15.357
(20.289) (14.044)

DI 1.014 1.050 0.724 1.859 2.145 7.088
(14.977) (1.441)

EMP 0.957 0.968 9.795 12.530 36.823 44.876
(33.845) (0.849)

HS 1.055 1.108 9.795%* 12.530 36.823 44 876
(16.05) (0.776)

HSPEND 0.934 0.926 2.047 5.466 13.261 15.378
(5.850) (11.188)

JAR 0.896 0.907 0.255 0.395 1.794 2.316
(14.188) (3.169)

MS 0.967 1.062 5.132 6.671 8.162 13.010
(12.111) (0.338)

WPI 1.294*% 1.226 6.932 7.314 9.149 11.089
(19.604) (0.919)

Note.- Estimated coefficient is based on the cointegration regression. Corrected coefficient is based on
three-step error correction model suggested by Engle and Yoo (1987). Value of t-value in parentheses.
** Significantly different from unity * Correlation significant at 5% level or better



TABLE 10  JAPAN Tests of Unbiasedness of Survey Forecasts
Yc=BotP1 Y, +&

Macroeconomic Series  fg By Adjusted R® SE D-W Hy: Bo=0, B=1,
F-Statistics ~F, ,

CA 1.713 1.3385%*  0.624 7.099 1916 0.922
(1.616) (12.125)

CpPI® 0.014 1.097 0.901 0.159 2450 2017
(0.595) (20.289)

DI? 0.564 1.014 0.861 8.996 1979 0.353
(0.164) (14.977)

EMP? 0.167 0.957 0.957 0.124 1.654 1.162
(1.485) (33.845)

HS*® -0.062 1.055 0.832 5.152 2414 0410
(-0.084) (16.05)

HSPEND? -0.103 0.934 03517 1.750 1.967 0.092
(-0.291)  (5.850)

Ip -0.138 1.022 0.760 1.208 1.896 0.582
(-1.012) (15.730)

JAR? 0.069 0.896 0.807 0.048 2.061 1.778
(1.782) (14.188)

MO 1.713 1.339%=* 0.624 7.099 1.916  3.49]1%**
(1.616) (8.598)

MSs? 0.144 0.967 0.741 0.308 1.695 0.347
(0.523) (12.111)

MTB 62.975 0.926 0.893 129.104  2.253 1.405
(1.469) (21.024)

WwPI*? -0.105* 1.294 %% 0.897 0.293 1470  9.950%**

(-2.140) (19.604)

WPI -Wholesale Price Index

MS -Money Supply (M2+CD) CPIL - Consumer Price Index
JAR  -Job-to —Applicant Ratio EMP-Unemployment Rate

IP -Industrial Production HS -Housing Starts

MO -Machinery Orders DI -Diffusion Index (leading)
MTB -Merchandise Trade Balance CA -Current Account
T-statistics in parenthesis ***F_value is significant at the 5% level or better

** B, is significantly different from one *By is significantly different from zero

D-W. — Durbin Watson
a-These series follow unit root process and are non-stationary in level. They are only reported for

comparison
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TABLE 11 Canada Summary Statistics for Macroeconomic Forecast and Announcements

Macroeconomic  Mean Mean Variance Variance No. of
Series Announced Forecast Announced Forecast Observations

CPL 0.454 0.482 0.649 0.625 33

GDP 0.554 0.592 1.100 0.797 26

IPP 0.117 0.183 0.255 0.101 23

ITRDE 2.396 2.232 0.771 0.718 28

LABS 7.842 7.842 1.105 1.688 24

MAN 0.183 0.797 5.209 0.640 29

NCAR 0.996 2.537 54.448 24.885 27

RAW 0.633 0.433 8.564 1.820 24

RS 0.321 0.557 1.335 0.245 28

WwT 0.474 0.437 1.217 0.334 27

TABLE 12. Unit Root tests for Canada series

Levels First Difference
Series
Announced DF DFT PP PPT DF DFT PP PPT
Forecast

CPI 4462 -5910 -4462 -5910 — — — -
-3.779 -5.931 -3.779 -5.931 — — — —

GDhP -5.812 -5.902 -5.812 -5.902 — — — -
-5.439 -5.514 -5.439 -53514 — — — —

IPp 3,770 -4.394  -3.770 -4.394 — — — —
-2.837 -3.380 -2.837 -3.380 -5.071 -4.907 -5.071 -4.907

ITRDE -1.729 -4470 -1.729 -4.470 -7.438 - -7.458 -
-0.800 -3.542 -0.800 -3.542 -6.558 -6.400 -6.558 -6.400

LABS 2.570 1913 2.570 1.913 -11.679 -12.246 -11.679 -12.246
2.605 1.999 2.605 1.999 -7.406 -7.871 -7.406 -7.871

MAN -4.682 -4974 -4.682 -4.974 — - — —
-6.854 -6.945 -6.854 -6.945 — — — —

NCAR -7.116 -6.956 -7.116 -6.956 -7.116 -6.956 -7.116 -6.956
-3.428 -4244 -3.428 -4.244 -3.428 -4.244 -3.428 -4.244

RAW -3.942 4817 -3.942 -4.817 — - — -
-1.959 -1986 -1.959 -1.986 -5.788 -5.785 -5.788 -5.785

RS -8.883 -8.708 -8.883 -8.708 - — - —
-7.484 -7.500 -7.484 -7.500 — — — —

WwT -5.685 -5.611 -5.685 -3.6l11 — — — —
-5.480 -6.245 -5.480 -6.245 — — — —

95 % critical value -3.37 -3.80 -3.37 -3.80 -3.37 -3.80 -3.37 -3.80

DF (PP) is the Dickey Fuller(Phillips-Perron) t-statistics in an estimated model without a time
trend. DFT and PPT are the corresponding t-statistics in the estimated models with a time trend.
Critical Values can be found in Engle and Granger(1987) and Phillips and Ouliaris (1990).
Differencing is not performed when unit roots are not detected.
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TABLE 13

Canada Cointegration Tests

Macroeconomic DF DFT PP PPT
Series
IPP -5.151 -5.387 -5.151 -5.387
ITRDE -5.491 -5.591 -5.491 -5.591
LABS -3.703 -4.374  -3.703 -4374
NCAR -7.106 -6954 -7.106 -6954
RAW -6.217 -6.166 -6.217 -6.166
95% critical value -3.37 -3.80 -3.37 -3.80

TABLE 14

Cointegration regression:Y.=Bo +B1 Y, + &

Canada Test for Cointegration factor (Hy: p;=1)

Macroeconomic  Estimated Corrected Q-Statistics (Y. - )
Series Coefficient Coefficient !
By (Bv
Q) Q®) Q(12) QQ6)
PP 0.876 1.103
(3.040) (0.757) 2.847 4.096 12.461 17.728
ITRDE 0.852 0.956 6.783 15.390 26.618 29.650
(.381) (0.314)
LABS 0.791%* 1.013 2.637 8.533 8.669 9.951
(21.476) (0.289)
NCAR 0.061** -0.042%* 0.582 0.701 1.510 1.547
(0.207) (0.042)
RAW 1.193 1.455 1.726 7.734 16.756 18.392
(3.087) (1.174)

Note.- Estimated coefficient is based on the cointegration regression. Corrected coefficient is based on
three-step error correction model suggested by Engle and Yoo (1987). Value of t-value in parentheses.
** Significantly different from unity * Correlation significant at 5% level or better



TABLE 15 Canada Tests of Unbiasedness of Survey Forecasts

Y. =Bo+P1Y,; +&

Macroeconomic Series Py B, Adjusted R* SE D-W  Hy: Bo=0, Bi=1,
F-Statistics ~F5 ,

CPL -0.011 0.967 0.6997 0259 1.638 0.343
(-0.216) (16.678))

GDP -0.097 1.099 0.869 0.379 2263 0.814
(-1.082) (12.944)

PpP? -0.043 0.876 0.272 0431 2249 0.355
(-0.409) (3.040)

ITRDE® 0.493 0.852 0.664 0.508 2.184 2.277
(1.793) (7.381)

LABS? 1.642* 0.791**  0.952 0.229 1.326 16.184***
(5.616) (21.476)

MAN -0.554 0.925 0.072 2.199 2.010 1.140
(-0.953) (1.781)

NCAR? 0.841 0.061**  .0.038 7.518 2.688  5.60Q9%**
(0.516) (0.208)

RAW® 0.116 1.193 0.270 2499 2475 0201
(0.217) (3.087)

RS -0.575* 1.609 0.455 0.853 2419 2.754
(-2.344) (4.849)

wWT 0.252 0.507 0.033 1.084 2.086 0912
(0.958) (1.379)

CpPI — Consumer Price Index RAW -Raw Material Price Index

LABS - Labour Force Survey CI -Composite Index

MAN -Manufacturing GDP - Gross Domestic Product

ITRDE - International Trade IPP -Industrial Product Price

RS -Advance Retail Sales NCAR -New Motor vehicle sales

T-statistics parenthesis

** B is significantly different from one

D-W. — Durbin Watson

***F-value is significant at the 5% level or better

*By is significantly different from zero

a-These series follow unit root process and are non-stationary in level. They are only reported for

comparison
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TABLE 16 UK Summary Statistics for Macroeconomic Forecast and Announcements

Macroeconomic  Mean Mean Variance Announced  Variance No. of
Series Announced  Forecast Forecast Observation
AVGIN 4.854 4.826 0.197 0.222 22
BUD -1.987 -1.403 55.683 32.651 18
EMP 4.457 4.490 0.124 0.11 30
GDPq 0.490 0.486 0.070 0.066 29
GDPy 2.176 2.141 0.753 0.798 29
Py -0.265 0.48 L.510 0.059 29
Py 0.537 0.453 1.093 1.311 30
MOy 0.638 0.441 1.339 0.764 29
MOy 7.067 6.856 3.024 2.670 28
M4y 0.547 0.517 0.164 0.130 36
M4y 6.983 6.900 7.021 6.829 36
MANPRODy -0.086 0.032 0.094 0.056 28
MANPRODy 0.138 0.176 1.360 1.88 29
PPIy 0.121 0.065 0.047 0.016 29
PPLy [.110 1.086 0.665 0.674 29
RATE 6.208 6.231 0.828 0.832 30
RPIy 0.190 0.174 0.132 0.123 31
RPILy 2.597 2.590 0.936 0.888 31
RSy 0.214 0.221 0.647 0.195 29
RSy 3.362 3.344 3.704 3.630 29
TBAL -1,743.172 -1,909.652  1,363,729.148 539,940.692 29
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TABLE 17. Unit Root tests for UK series
Levels First Difference
Series
Announced DF DFT PP PPT DF DFT PP PPT
Forecast
AVGIN -1.980 -2.012 -1.980 -2.012 -12.492  -11.600 -12.492 -11.600
-1.942 -1900 -1.942 -1.900 -11.306 -10.474 -11.306 -10.474
BUD 4,632 -4.553 -4.632 -4.553 —_ - —_ —
-5.014 -4957 -5.014 -4.957 —_ —_ - —
EMP 0.389 -1.687 0.389 -1.687 97496 -91.272 -97.496 -91.272
-1.60 -2.304 -1.60 -2.304 -74.414  -70.107 -74.414 -70.107
GDPq -1.342 -1.766 -1.342 -1.766 -5.747 -5.505 -5.747 -5.505
-1.222  -1.662 -1.222 -1.662 -5.973 -5.752 -5.973 -5.752
GDPy -1.011 -0.675 -1.011 -0.675 -10.157 -10.408 -10.157 -10.408
-1.098 -0.561 -1.098 -0.561 -11.842  -12.668 -11.842 -12.668
Py -5.831 -5.985 -5.831 -5.985 — — - —
-2.370 -2.370 -2.370 -2.370 -8.569 -8.473 -3.569 -8.473
IPy -1.870 -2.3%94 -1.870 -2.394 -7.378 -7.682 -7.378 -7.682
-1.882 -2.329 -1.882 -2.329 -6.425 -6.479 -6.425 -6.479
MOy -4.684 -4613 -4.684 -4.613 — —_ — —
-4.647 -4.557 -4.647 -4.557 - — —_ —
MOy -1.646 -2.077 -1.646 -2.077 -7.220 -6.850 -7.220 -6.850
-1.470 -1.920 -1.470 -1.920 -7.610 -7.195 -7.610 -7.195
M4, -5.299 -5.374 -5.299 -5.374 — — - -
-7.063 -7.306 -7.063 -7.306 — — —_ —
M4, -1.533 -1.224 -1.533 -1.224 -12.418 -11.902 -12.418 -11.902
-1.496 -1.521 -1.496 -1.521 -12.664 -12.128 -12.664 -12.128
MANPROD -3.986 -4.042 -3.986 -4.042 — — -— —_
-1.402 -1.645 -1.402 -1.645 -6.111 -5.976 -6.111 -5.976
MANPRODy -1.133 -1.844 -1.133 -1.844 -6.332 -6.938 -6.332 -6.938
1.519 -2.069 1.519 -2.069 -6.716 -6.343 -6.716 -6.343
PPIy -3.312 -3.647 -3.312 -3.647 -6.529 -6.451 -6.529 -6.451
-3.664 -3.983 -3.664 -3.983 - — —_ —
PPIy 1.051 -0.878 1.051 -0.878 -5.804 -6.639 -5.804 -6.639
0.368 -1.048 0.368 -1.048 -5.117 -5.483 -5.117 -5.483
RATE -1.131 -0.223 -1.131 -0.223 -33.223 -32.339 -33.223 -32.339
-1.095 -0.202 -1.095 -0.202 -34.154 -33.245 -34.154 -33.245
RPIy -4.485 -4.410 -4.485 -4.410 — — - —_
-4236 -4.163 -4.236 -4.163 — — — —
RPIy -0956 0.674 -0.956 0.674 -13.424  -13.693 -13.424 -13.693
-1.116 0.440 -1.116 0.440 -13.612 -13.903 -13.612 -13.903
RSy -8.196 -8.038 -8.196 -8.038 — — —_ -
-6.658 -6.928 -6.658 -6.928 — — — —
RSy -3.25 -3.176 -3.25 -3.176 -7.920 -7.731 -7.920 -7.731
-3.172 -3268 -3.172 -3.268 -8.414 -8.231 -8.414 -8.231
TBAL -3.255 -3.266 -3.255 -3.266 -6.016 -5.892 -6.016 -5.892
-4.215 -6.080 -4215 -6.080 — — - -
95 % critical 337 -3.80 -337  -3.80 -3.37 -3.80 -3.37 -3.80

value

DF (PP) is the Dickey Fuller (Phillips-Perron) t-statistics in an estimated model without a time trend.

DFT and PPT are the corresponding t-statistics in the estimated models with a time trend. Critical
Values can be found in Engle and Granger (1987) and Phillips and Quliaris (1990). Differencing is
not performed when unit roots are not detected.
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TABLE 18 U.K. Cointegration Tests

Macroeconomic DF DFT PP PPT
Series

AVGIN -4227 4416 -4227 4416
EMP 5773 -5766 5773  -5.766
GDPq 5.554 -5.73 5.554 -5.73
GDPy -3.554 -3.598 -3.554 -3.598
Py -3.841 -5.983 -5.841 -5.983
Py -4.727 -4.683 4727 -4.683
MOy -4.330 4250 -4.330 -4.250
M4y -5.255 -5.146 5255 -5.146
MANPRODy, 4751 4.627 4751 -4.627
MANPRODy -4.500 -4.613 -4500 -4.613
PPIy 4438 4452 4438  -4.452
PPIy 4670 -5.018 -4.670 -5.018
RATE -3.426 -3.363 -3.426  -3.363
RPILy -6.725 -6.606 -6.725 -6.606
RSy -5.676 -5.567 -5.676  -5.567
TBAL -3.175 3114 -3.175 -3.114
95 % critical 337 380 337  -3.80

value
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TABLE 19 United Kingdom Test for Cointegration factor (Hy: §;=1)
Cointegration regression: Y, = Bo +f3; Yf + &

Macroeconomic Estimated  Corrected  Q-Statistics (Y, - Yo
t

Series Coefficient Coefficient

By B
Q) Q®) Q(12) Q(16)

AVGIN 0.797 0.881 0.366 3.188 5.472 7.551
(7.079) (0.565)

EMP 1.044 1.047 8.023 12.196 14.468 17.195
(31.187) (5.792)

GDPq 0.974 1.009 1.812 6.047 10.574 13.291
(15.095) (0.653)

GDPy 0.950 0.971 7.852 17.579 27.040 32.017
(23.937) (1.342)

Py -0.053 0.232 0.372 0.532 0.691 1.178
(-0.055) (0.271)

Py 0.800%** 0.824 2.781 6.642 10.094 11.240
(9.610) (1.6453)

MOy 1.033 1.039 6.581 10.607 17.994 20.015
(20.516) (2.573)

M4, 1.004 1.018 11.482 13.647 15.678 16.099
(41.824) (0.852)

MANPRODy, 0.550%* 0.641 1.792 4.865 7.944 12.306
(2.403) (1.224)

MANPRODy 0.815%* 0.837 3.358 4.594 6.322 9.526
(17.264) (0.908)

PPIy 1.012 1.230 1.157 5.020 9.070 10.651
(3.758) (1.127)

PPIL, 0.970 0.938 1.119 2.804 8.829 11.344
(23.392) (0.455)

RATE 0.988 1.012 7.422 13.908 18.950 20.041
(39.134) (0.454)

RSy 0916 0.958 1.511 4.198 8.218 12.707
(12.672) (1.087)

RPIy 1.019 1.029 6.821 10.002 14.169 19.630

(44.309) (1.171)

Note.- Estimated coefficient is based on the cointegration regression. Corrected coefficient is based on
three-step error correction model suggested by Engle and Yoo (1987). Value of t-value in parentheses.
** Siemificantly different from unity *Correlation significant at 5% level or better
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TABLE 20 UK Tests of Unbiasedness of Survey Forecasts
e
Yt: Bo +BIY1 + &
Macroeconomic Series  f By Adjusted R> SE D-W  Hy: 86=0, B;=1,
F-Statistics ~F» ,

AVGIN® 1.010 0.797 0.700 0.243 1.905 1.787
(1.852) (7.079)

BUD -0.209 1.267** 0.938 1.84 2.376 G.5T75%**
(1.267) (16.014)

EMP* -0.229 1.044 0971 0.060 2.205 5.492%%*
(-1.552) (31.188)

GDPg’ 0.016 0.974 0.890 0.088 2.068 0.105
(0.458) (15.095)

GDPy* 0.142 0.950 0.953 0.187 1.252 1.291
(1.547) (23.937)

Py -0.263 -0.053 -0.037 1.251 2.260 1.497
(-1.109) (-0.055)

Py* 0.174 0.800** 0.759 0.513 1.789 3.287
(1.723) (9.610)

MOy 0.071 1.285%* 0.940 0.284 1.261 17.433%**
(1.195) (20.945)

MOy -0.056 1.033 0.9396 0.427 1.715 2.437
(-0.158) (20.516)

M4y, 0.067 0.930 0.678 0.230 1.907 0.529
(0.988) (8.636)

Mdy® 0.054 1.004 0.980 0.371 1.839 0.923
(0.303) (41.824)

MANPRODy" -0.103 0.550** 0.150 0.282 1.811 4.366***
(-1.919) (2.403)

MANPRODy* -0.005 0.815** 0914 0.342 1.768 T7.890%**
(-0.083) (17.264)

PPI 0.054 1.012 0.319 0.180 1.694 1.368
(1.442) (3.758)

PPL/* 0.057 0.970 0951 0.180 1.832 0.526
(1.015) (23.392)

RATE® 0.050 0.988 0981 0.124 1.207 0.623
(0.315) (39.134)

RPI,, 0.021 0.971 0.870 0.131 2,572  0.325
(0.803) (14.200)

RPL" -0.043 1.019 0.985 0.119 2.348 0.394
(-0.684) (44.309)

RSy -0.105 1.443** 0.615 0.499 1.940 2.161
(-1.008) (6.763)

RSy 0.298 0.916 0.851 0.736 2.188 0.685
(1.075) (12.672)

TBAL® -1,005.424 0.386** 0.024 1,153.546 1.131 2.441
(-1.660) (1.302)

EMP - Unemployment Rate MANPRODy -Manufacturing Production (YoY)

GDPq - Gross Domestic Product (QoQ)
RATE -Bank of England Rate announcement

GDPy - Gross Domestic Product (YoY)
AVGIN -Average Earnings

MOy - Money Supply Final (MoM) MOy- Money Supply Final (YoY)
M4y, -Money Supply Final (MoM) Mdy Money Supply Final (YoY)
RS ¢ Retail Sales (MioM) RSy Retail Sales (YoY) RPI, Retail Price Index (YoY)

Py Industrial Production (MoM) IPy Industrial Production (YoY) PPI, PPI Qutput (YoY)
PPIy, Producers’ Price Index Output (MoM) MANPROD,, Manufacturing Production (MoM)
BUD -National Budget RPIy Retail Price Index (MoM)

T-ratio in parenthesis (B¢=0. §;=1) ***E-value is significant at the 5% level or better

** B, is significantly different from one *Pq is significantly different from zero

D.W. — Durbin Watson

a-These series follow unit root process and are non-stationary in level. They are only reported for comparison
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TABLE 21

GGermany Summary Statistics for Macroeconomic Forecast and Announcements

Macroeconomic Mean Mean Variance Variance No. of
Series Announced Forecast Announced Forecast Observations
CA -0.574 -0.011 28.257 7.785 27
CPIy 0.121 0.103 0.053 0.042 28
CPLy 1.041 1.024 0.227 0.229 29
EMP 10.550 10.569 0.425 0.451 52
IPy 0.506 0.529 3.959 0.915 34
IPy 2.245 2.154 8.798 7.903 33
MANOy 0.660 0.243 3.868 0.806 35
MANO, 5.386 5.017 39.681 35.083 36
PPl 0.015 0.058 0.076 0.026 26
PPIy -0.158 -0.119 2.530 2.407 26
RSy 0.057 0.571 6.629 1.509 21
RSy 0.320 0.300 12.282 2.666 25
TBAL 11.239 10.796 7.422 1.995 28
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TABLE 22  Unit Root tests for German series

Levels First Difference
Series
Announced DF DFT PP PPT DF DFT PP PPT
Forecast
CA -5.197 -5.365 -5.197 -5.365 — — — —
-5.049 -5.048 -5.049 -5.048 — — — —
CPI-Py; 4221 4518 -4221 -4518 — - - —
-3.303 -3.553 -3.303 -3.553 -6.999 -6.944  -6.999 -6.944
CPI-Py -1.399 -1970 -1.399 -1.970 9964 -10.401 -9.964 -10.401
-1.382 -2.022 -1.382 -2.022 -10.624 -11.273 -10.624 -11.273
EMP -3.434 -5.699 -3.434 -5.699 -24.675 - -24.675 -
-3.016 -4.778 -3.016 -4.778 -24.573 - -24.373 -
1Py -6.666 -6.683 -6.666 -6.683 — — - —
5422 5772 5422 5772 - — — —
1Py -1.987 -1.853 -1.987 -1.853 -8.631 -8.735  -8.631 -8.735
-1.244 -1.129 -1.244 -1.129 -7.198 -7.364  -7.198 -7.364
MANOy -5.382 -5.783 -5.382 -5.783 — - - -
-6.768 -7.174 -6.768 -7.174 — — - —
MANO, -0.178 -0909 -0.178 -0.909 -5.670 -5962 -5.670 -5.962
-0.163 -0.852 -0.163 -0.852 -6.082 -6.492 -6.082 -6.492
PPI,; 2734  -3.791 -2.734 -3.791 -8.846 -8.777 -8.846 -8.777
-2.048 -3.024 -2.048 -3.024 -7.874  -7.762 -7.874 -7.762
PPIy ] 0491 -0.144 0491 -0.144 -3.372 5474 -3.372 -5.474
0304 -0.198 0.304 -0.198 -3.916 -5.741 -3.916 -5.741
RS -4957 -3.156 -4957 -3.156 — — - —
-3.787 -4.186 -3.787 -4.186 —_ — — —
RSy -5.176 -5.345 -5.176 -5.345 — —_ - —
-5.019 -5921 -5.019 -5921 — — — -
TBAL -6.507 -6.439 -6.507 -6.439 - - —_ ~
-5.197 -5.143 -5.197 -5.143 — — — -
95% critical value -3.37 -3.80 -3.37 -3.80 -3.37 -3.80 -3.37 -3.80

DF (PP) is the Dickey Fuller(Phillips-Perron) t-statistics in an estimated model without a time
trend. DFT and PPT are the corresponding t-statistics in the estimated models with a time trend.
Critical Values can be found in Engle and Granger(1987) and Phillips and Ouliaris (1990).
Differencing is not performed when unit roots are not detected.
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TABLE 23 Germany Cointegration Tests

Macroeconomic DF DFT PP PPT
Series

CPI-Pys -5.298 -5.191 -5.298 -5.191
CPI-Py -6.483 -6.389 -6.483 -6.389
EMP -5.092 -5.060 -5.092 -5.060
IPy -6.091 -5.997 -6.091 -5.997
MANO, -4.939 -5.121 -4.939 -5.121
PPIy 9614 -9.240 9.614 -9.240
PPIy -7.304  -7.587 -7.304  -7.587
95% critical value -3.37 -3.80 -3.37 -3.80

TABLE 24 Germany Test for Cointegration factor (Hy: p1=1)
Cointegration regression:Y; =Bo +f1 Y + &

Macroeconomic  Estimated Corrected .. e

Series Coefficient Coefficient Q-Statistics (Y- Y, )
(Bv ()

QM) Q® Q@12) Q(6)

CPIy 1.060 1.048 4.005 5.484 6.993 10.321
(13.661) (4.962)

CPLy 0.979 0.996 6.907 10.823 11.353 12.837
(28.961) (1.061)

EMP 0.944 0.938 9.960* 11.400 15.150 24.238
(29.620) (6.009)

Py 0.906 0.916 3.103 10.456 12.729 17.244
(9.333) (6.889)

MANO, 1.022 1.030 2.546 4.029 6.545 8.751
(20.302) (2.318)

PPl 1.363 1.460 4.674 6.096 12.157 15.520
(6.407) (0.826)

PPIy 1.017 1.014 7.443 8.106 15.181 16.064
(38.58) (3.286)

Note.- Estimated coefficient is based on the cointegration regression. Corrected coefficient is based on
three-step error correction model suggested by Engle and Yoo (1987). Value of t-value in parentheses.
** Significantly different from unity * Correlation significant at 5% level or better
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TABLE 25 Germany Tests of Unbiasedness of Survey Forecasts

Y.=Bo +ﬁ1Y: + &

Macroeconomic Series Py B Adjusted R® SE D-W  Hy: Bg=0, Bi=1,
F-Statistics ~F5,

CA -0.563 1.002 0.248 4611 2492 0201
(-0.634) (3.091)

CPI* 0.012 1.060 0.873 0.082 2.107 00958
(0.661) (13.661)

CPLy* 0.038 0.979 0.968 0.086 2471 0.770
(1.004) (28.961)

EMP* 0.574 0.944 0.945 0.153 1.328 1.961
(1.699) (29.620)

Py -0.121 1.184 0.303 1.662 2.685 0.188
(-0.370) (3.915)

Py" 0.293 0.906 0.729 1.544 2206 0.525
(0.861) (9.333)

MANOy 0.364 1.217 0.288 1.659 1.901 1.341
(1.252) (3.842)

MANO,* 0.258 1.022 0922 1.764 1.662 0.886
(0.666) (20.302)

PPL" -0.063 1.363 0.616 0.171  3.123 0.127
(-1.774)  (6.407)

PPL? -0.036 1.017 0.983 0.204 2.794 0671
(-0.905) (38.38)

RSy -0.640 1.221 0.304 2.147 1.825 0.762
(-1.234)  (3.123)

RSy -0.181 1.671%* 0.589 2.246 1.709 2.860
(-0.397)  (5.933)

TBAL 4.196" 0.652 0.080 2612 2303 0.879
(3.875) (1.833)

CPIyy - Consumer Price Index(MoM) CPly - Consumer Price Index

TBAL - Trade Balance MS Money supply

PPI,y -Producers Price Index (MoM) PPIy -Producers Price Index (YoY)

RS -Advance Retail Sales (MoM) RSy -Advance Retail Sales (YoY)

1Py -Industrial Production (MoM) 1Py -Industrial Production (YoY)

EMP - Unemployment Rate CA -Current account

MANO\ Manufacturing Orders (MoM) MANOy-Manufacturing Orders (YoY)

T-statistics parenthesis
** B, is significantly different from one
D.W. — Durbin Watson

***F_value is significant at the 5% level or better
*By is significantly different from zero

a-These series follow unit root process and are non-stationary in level. They are only reported for comparison
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TABLE 26  France Summary Statistics for Macroeconomic Forecast and Announcements

Macroeconomic  Mean Mean Variance Variance  No. of
Series Announced Forecast  Announced Forecast Observation
CA 18.261 16.222 26.235 9.813 27
CPIy 0.093 0.105 0.038 0.021 57
CPly 0.779 0.796 0.189 0.172 57
EMP 11.261 11.296 0.470 0.474 26
GDPq 0.685 0.700 0.035 0.052 20
GDPy 2.895 2.842 0.143 0.229 19
HOUSECy, 0.443 0.368 4.836 1.131 28
HOUSECy 4.982 4.829 3.244 2.289 23
[Py 0211 0.354 0.907 0.252 28
Py 3718 3915 6.183 6.016 27
MANPROD 0.337 0.363 1.377 0.255 27
MANPRODy 4.493 4.574 8.700 8.287 27
TBAL 11.571 12.075 24.529 8.889 28
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TABLE 27

Unit Root tests for France series

Levels First Difference
Series DF DFT PP PPT DF DFT PP PPT
Announced
Forecast
CA -5.092 -11.772. -5.092 -11.772. — — —_ —
-7.350 -8.242 -7.350 -8.242 —_ - — —_
CPly -4.950 -5.006 4950 -5.006 — — —_— —
-5.751 -5.701 -5.751 -5.701 — —_ — —
CPIy -0.415 -1.372 -0.415 -1.372 -11.031 -11.438 -11.031 -11.438
-0.594 -1.368 -0.594 -1.368 -12.352 -12.805 -12.352 -12.805
EMP 1.142 -0.567 1.142 -0.567 -91.678 -88.851 -91.678 -88.851
0.778 -0.710 0.778 -0.710 -76.178 -73.483 -76.178 -73.483
GDPq 2.271 -2.361 2271 -2.361 -7.507 -7.053 -7.507 -7.033
-1.659 -1.822 -1.659 -1.822 -7.574 -7.269 -7.574 -7.269
GDPy -1.698 -1.656 -1.698 -1.656 -7.994 -7.087 -7.994 -7.087
-1.006 -0.881 -1.006 -0.881 -7.868 -7.144 -7.868 -7.144
HOUSECy -9.433 -10.031 -9.433 -10.031 - — — _
-7.580 -7.802 -7.580 -7.802 — - - —_
HOUSECy -5.260 -5.231 -5.260  -5.231 - — — —_
-3.515 -3.397 -3.515 -3.397 — -9.148 — -9.148
Py -8.949 -8.758 -8.949 -8.758 — —_ — —
-7.194 -7.941 -7.194 -7.941 - — — —
IPy -1.741 -1.778 -1.741 -1.778 -6.976 -6.798 -6.976 -6.798
-1.465 -1.041 -1.465 -1.041 -7.999 -7.891 -7.999 -7.891
MANPRCDy -11.972 -11.772 -11.972 -11.772 - —_ — —
-7.350 -8.242 -7.350 -8.242 — — — —
MANPRODy -1.694 -1.643 -1.694 -1.643 -6.789 -6.591 -6.789 -6.591
-1.778 -1.425 -1.778 -1.425 -9.763 -9.576 -9.763 -9.576
TBAL -4.652 -5.878 -4.652 -5.878 — — — —
-1.458 -2.490 -1.458 -2.490 -9.656 -9.494 -9.656 -0.494
95% critical 54, 380 337  -3.80 -3.37 -3.80 -3.37 -3.80
value
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TABLE 28 France. Cointegration Tests

Macroeconomic  DF DFT PP PPT
Series

CPly -7.384 -8.073 -7.384 -8.073
EMP -5.637 -5.642 -5.637 -5.642
GDPq -4.182 -4.044 -4.182 -4.044
GDPy -3.882 -3.745 -3.882 -3.745
HOUSECy -9.733 -9.563 -9.733 -9.563
IPy -5.732 -6.244 -5.732 -6.244
MANPRODy -6.405 -7.714 -6405 -7.714
TBAL -5.568 -6.380 -5.568 -6.380
TABLE 29

France Test for Cointegration factor (Hy: B;=1)

- . - t € (]
Cointegration regression:Y;=Bo 1 Y, + &

Estimated

Corrected

Macroeconomic . . e

Series Coefficient Coefficient Q-Stdstics  (Ye-y7)
Bo By

QM) Q(8) Q@2) Q(16)

CPIy 1.005 1.021 1.150 3.218 5.091 5.294
(24916) (1.087)

EMP 0.986 1.012 2.464 5.176 9.422 10.023
(33.97%) (0.738)

GDPQ 0.694** 0.725 1.01 8.452 14.952 17.541
(6.622) (1.353)

GDPy 0.728%* 0.752 3.422 5.354 10.870 15.419
(9.863) (1.382)

HOUSECy 0.810 0.862 14.424%* 18.929* 20.934* 22.541
(4.738) (0.837)

Py 0.957 0.986 4.746 8.096 13.006 20.504
(14.323) (1.632)

MANPRODy 0.961 1.038 4.427 8.596 13.329 24771
(13.526) (0.708)

TBAL 0.319** 0913 4.039 16.98 21.783 25.403
(0.999) (0.196)

Note.- Estimated coefficient is based on the cointegration regression. Corrected coefficient is based on
three-step error correction model suggested by Engle and Yoo (1987). Value of t-value in parentheses.

** Significantly different from unity * Correlation significant at 5% level or better
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TABLE 30 France Test of Unbiasedness of Survey Forecasts
Ye=BotB1Y; + &

Macroeconomic Series B B, Adjusted R* SE D-W  Hy: Bo=0, Bi=1,
F-Statistics ~F> ,

CA 10.168*  0.499 0.057 4974 2336  3.564%**
(1.978) (1.602)

CPIu -0.015 1.028 0.588 0.126 1.855 0.298
(-0.736) (8.860)

CPI* -0.021 1.005 0917 0.125 1.993 0.567
(-0.592) (24.916)

EMP*® 0.122 0.986 0.979 0.100 2.120 1.747
(0.373) (33.975)

GDPq* 0.199* 0.694**  0.693 0.104 1.966  4.477%*%*
(2.391) (6.622)

GDPy* 0.825* 0.728**  (0.842 0.150 1.929  7.956***
(3.883) (9.863)

HOUSECy -0.237 1.849**  0.792 1.003  2.044 11.016%**
(-1.181)  (10.186)

HOUSECy* 1.069 0.810 0.443 1.345 3.152 0.796
(1.237) 4.738)

Py -0.200 1.161 0.351 0.767 2.210 0.634
(-1.119)  (3.947)

Py -0.028 0.957 0.887 0.836 2.080 0.950
(-0.093) (14.323)

MANPRODy -0.257 1.636 0.475 0.850 2.230 1.867
(-1.266) (4.953)

MANPRODy * 0.097 0961 0.875 1.043  2.359 0.232
(0.382) (13.326)

TBAL® 7.713 0.319**  -0.001 4.953 1.777 2.410
(1.942) (0.999)

CPIyy - Consumer Price Index CPIy - Consumer Price Index

GDPqy - Gross Domestic Product GDPy - Gross Domestic Product

TBAL - Trade Balance

PPI,;y -Producers Price Index PPIy  -Producers Price Index

RS -Advance Retail Sales RSy -Advance Retail Sales

IPs -Industrial Production IPy -Industrial Production

EMP - Unemployment Rate

MANPROD,; Manufacturing Production (MoM)

MANPRODy Manufacturing Production (YoY)

HOUSECy Household Consumption (MoM)

HOUSECy Household Consumption (YoY)

t-statistics in parenthesis ***F-value is significant at the 5% level or better

** B, is significantly different from one *B, is significantly different from zero

D.W. — Durbin Watson

a-These series follow unit root process and are non-stationary in level. They are only reported for comparison
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TABLE 31 Italy Summary Statistics for Macroeconomic Forecast and Announcements
Macroeconomic Mean Mean Variance Variance  No. of
Series Announced  Forecast Announced Forecast Observation

CPIy 0.156 0.158 0.012 0.011 36

CPIy 1.729 1.732 0.054 0.057 36

10y 3.586 3.929 57.064 32.326 21

Py -0.100 .280 2914 0.552 25

Py 1.663 1.515 17.434 10.291 27

PPI 0.139 0.121 0.131 0.039 28

PPIL, 0.389 0.430 3.056 2.791 27

RSy 2.514 2.669 0.905 0.603 29

TBAL 2.688 2.761 3.345 2.020 22

TABLE 32 Unit Root tests for Italy series

Levels First Difference
Series
Announced DF DFT PP PPT DF DFT PP PPT
Forecast

CPIy; -3.523 3506 -3.523 -3.506 — — - -
-4.828 -4.897 -4.828 -4.897 — - - —

CPIy -0.941 -1.018 -0.941 -1.018 -12.085 -11.608 -12.085 -11.608
-0.267 -0416 -0.267 -0416 -13.891 -13.362 -13.891 -13.362

IOy -2.724 -2880 -2.724 -2.880 -7.352 -7.162 -7.352 -7.162
-1.008 -0.579 -1.008 -0.579 -5.502 -5.817 -5.502 -5.817

IP\v -4.349 -4.329 -4.349 -4.329 —_ - - -
-3.738 -4.384 -3.738 -4.384 - - - -

1Py -3.812 -3.654 -3.812 -3.654 — -7.300 - -7.300
-2.717 -2.508 2717 -2.508 -6.121 -6.255 -6.121 -6.255

PPl -2.228 2994 2228 -2.994 -7.662 -7.671 -7.662 -7.671
-1.056 -2.391 -1.056 -2.391 -7.648 -7.957 -7.648 -7.957

PPIy 0271 0272 0.271 0.272 -5.064 -6.297 -5.064 -6.297
0.201  0.399 0.201 0.399 -5.254 -6.417 -5.254 -6.417

RSy -3.490 -3455 -3.490 -3.455 -6.968 -6.783 -6.968 -6.785
-2.693 -2.645 -2.693 -2.645 -5.545 -5411 -5.545 5411

TBAL -3.862 -3.953 -3.862 -3.953 — — — —
-4.031 -4.234 -4.031 -4.234 - — _ -

5% critical 337 380 337 380 337 -380 337 -3.80

value

DF (PP) is the Dickey Fuller (Phillips-Perron) t-statistics in an estimated model without a time trend.
DFT and PPT are the corresponding t-statistics in the estimated models with a time trend. Critical
Values can be found in Engle and Granger (1987) and Phillips and Ouliaris (1990). Differencing is
not performed when unit roots are not detected.
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TABLE 33 Italy. Cointegration Test

Macroeconomic DF DFT PP PPT

Series

CPly -6.492 -6444 -6.492 -6.444

IOy 4916 -5.775 -4916 -5.775

Py -5.608 -5.514 -5.608 -5.514

PPIy -5.250 -5.153 -5.250 -5.153

PPI, 4414 -600 4414 -6.00

RSy -4.032 -4018 -4.032 -4.018

TABLE 34 Italy Test for Cointegration factor (Hy: B1=1)

Cointegration regression:Y;=Bo +B1 Y, + &

Macroeconomic  Estimated Corrected .. e

Series Coefficient Coefficient Q-Statistics X Y. )
Bo By

QM Q(8) Q(12) Q(16)

CPly 0918 0.900 3.533 6.744 11.348 12.139
(15.948) (L.665)

IOy 0.860 1.113 3.466 7.828 10.935 15.925
(3.699) (0.520)

Py 1.057 1.043 1.306 10.315 13.171 18.231
(6.950) (7.998)

PPI 1.458%* 1.571 3.110 4.069 12.048 16.749
(6.616) (2.073)

PPl 1.036 1.028 6.014 8.030 10.999 18.421
(35.454) (2.959)

RSy 0.342%* 0.624 6.708 7.129 9.613 13.955
(1.513) 0.220)

Note.- Estimated coefficient is based on the cointegration regression. Corrected coefficient is based on
three-step error correction model suggested by Engle and Yoo (1987). Value of t-value in parentheses.
** Significantly different from unity * Correlation significant at 5% level or better
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TABLE 35 Italy Tests of Unbiasedness of Survey Forecasts

Y=BotpiY; &

Macroeconomic Series  Pg B Adjusted R® SE D-W  Hy: Be=0, B:=1,
F-Statistics ~Fa

CPIy R 0.018 0.869 0.667 0.063 1.839 0.837
(0.958) (8.436)

CPL 0.139 0918 0.879 0.081 2.238 1.023
(1.381) (15.948)

IQY“ 0.208 0.860 0.388 5909 2.058 0.217
(1.580) (3.699)

Py -0.537 1.563 0.440 1.277 2.015 2390
(-1.963) (4.452)

1 0.062 1.057 0.645 2487 2268 0.117
(0.118) (6.950)

PPL -0.038 1.458**  0.613 0.362 2.084 2.245
(-0.750) (6.616)

PPL? -0.056 1.036 0.980 0.249 1.779 1.132
(-1.137) (35.454)

RSy 1.600 0.342*%*  0.044 0.930 1.541  4.622%**
(2.546) (1.513)

TBAL -0.383 1.112 0.735 0942 2572 0.367
(-0.856) (7.692)

CPI,y - Consumer Price Index CPly - Consumer Price Index

TBAL - Trade Balance PPI,; -Producers Price Index

PPly  -Producers Price Index RSy -Retail Sales (YoY)

Py -Industrial Production (YoY) IOy -Industrial Orders (YoY)

T-statistics in parenthesis #+*+E_value is significant at the 5% level or better

** B, is significantly different from one

D.W. — Durbin Watson

*By is significantly different from zero

a-These series follow unit root process and are non-stationary in level. They are only reported for comparison
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TABLE 36

U.S. Combined Forecasts Results

Estimated Equation: Y, = Bo +§; Yte + B, YfR +g

Coefficients Estimates Mean Squared Error

Macroeconomic B, B B2 Survey Combined

Series

BI 0.184 0.943* -0.460 . 0.030 0.030
(0.546) (8.937) (-0.426)

BUD 0.717 0.977* 0.846 274.844 281.178
0.176) (21.153) (0.813)

CPI -0.016 0.988* -0.012 0.012 0.013
(-0.122) (6.221) (0.018)

Cs -0.298 0.586 1.401* 1.574 1.494
(-0.817) (1.468) (2.246)

Cu 8.411 1.012* -0.115 0.104 0.103
(1.006) (260.97) (-1.12)

DGO 0.520 1.703* -1.121 6.987 6.945
(1.242) (4.479) (-1.493)

EMP 3917 0.970* -0.778 0.020 0.020
(1.575) (32.097) (-1.514)

GDP 0.294 1.011* -0.17 0.466 0.481
(0.929) (12.844) (-0.149)

HS -2.548 0.940% 0.071 2,881.537 2,800.968
(-0.261) (25.692) (1.907)

P -0.226 1.120* 0.967* 0.065 0.062
(-1.597) (12.864) (2.029)

LI -0.016 [.034* 0.339 0.053 0.053
(-0.381) (8.169) (1.394)

MTD -0.010 0.842* 0.183* 2.504 2.426
(-0.021) (9.319) {1.981)

NAPM 2.668 0.804% 0.143 3.947 4.004
(4.591) (2.953) (0.473)

NHS 1.367 0.379 0.480 44.135 46.822
(0.525) (0.875) (0.457)

PI 0.127 0.905* -0.047 0.026 0.027
(0.580) (9.252) (-0.099)

PPI -0.117 1.235* 0.216 0.049 0.048
(-1.373) (8.458) (0.293)

RS -0.180 0.902* 0.453 0.096 0.091
(-0.246) (8.677) (0.191)

WI -0.375 0.923* 1.071 0.326 0.323
(0.525) (6.978) (1.465)

Note.-T statistics of estimated coefficients are in parenthesis. Y, = announced value of the

. . € . AR
MAacroeconomic series; Y; = expectations data based on market survey; Y[ = forecast value

calculated from autoregressive model.
* Significant at least at the 5% level
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TABLE 37 Japan Combined Forecasts Results

Estimated Equation: Y, = Bo +B Yte + B2 Y:‘R + &

Coefficients Estimates Mean Squared  Error

Macroeconomic  f3, Bt Ba Survey Combined

Series

CA 142.496 0.896* -0.048 30,272.170 33,579.049
0.707) (9.334) (-0.213)

CPI 0.034 1.169* -0.244 0.025 0.024
(1.310) (18.106) (-1.981)

DI 1.383 1.036* -0.038 80.928 85.540
(0.235) (10.686) (-0.240)

EMP 0.115 0.686* 0.284 0.015 0.016
(0.877) (2.220) (0.876)

HS -0.109 1.068* -0.019. 26.539 27.593
(-0.139) (8.710) (-0.140)

HSPEND -1.410 1.088* -1.459 3.063 2.748
(-1.507) (6.435) (-1.646)

P -0.889 1.023* -3.307 1.459 1.491
(-0.612) (15.554) (-0.516)

JAR 0.078 0.932* -0.050 0.002 0.002
(1.523) (6.112) (-0.265)

MO 1.894 1.445%* -0.190 50.399 51.866
(1.654) (6.810) (-0.726)

MS 0.323 1.276* -0.356 0.095 0.094
(1.029) (4.848) (-1.214)

MTB -12.737 0.889* 0.122 16,667.818 16,810.566
(-0.148) (16.703) (1.141)

WPI -0.119* 1.264* 0.058 0.086 0.088
(-2.272) (13.339) (0.571)

Note.-T statistics of estimated coefficients are in parenthesis. Y, = announced value of the

. . e . AR
MACroeconomic series; Yt = expectations data based on market survey; Y. = forecast value

calculated from autoregressive model.
* Significant at least at the 5% level
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TABLE 38 Canada Combined Forecasts Results

Estimated Equation: Y, = Bq +B; Yte + B2 Y,AR + &

Coefficients Estmates Mean Squared  Error

Macroeconomic  f3, By B2 Survey Combined

Series

CPI 0.107 0.977* -0.256 0.067 0.070
(0.701) (15.899) (-0.256)

GDP -0322 1.081* 0.423 0.144 0.145
(-1.263) (12.508) (1.021)

IPP 0.003 0.900* -0.292 0.186 0.201
(0.015) (2.738) (-0.250)

ITRDE 0.545 0.879 -0.044 0.259 0.280
(1.0840 (1.791) (-0.073)

LABS 0.899* 0.693%* 0.191* 0.053 0.037
(2.276) (14.921) (2.595)

MAN -0.913 0.960 1.935 4834 5.182
(-0.774) (1.762) (0.355)

NCAR -0.395 0.145 1.044 56.529 52.656
(-0.232) (0.499) (1.933)

RAW 0.704 1.234* -0.581 6.248 6.346
(0.751) (2.450) (-0.540)

RS -0.507* 1.393* 0.281 0.728 0.681
(-2.114) (3.430) 0.82D)

WT -0.069 0.517 0.710 1.176 1.172
(-0.100) (1.383) (0.560)




TABLE 39

U.K. Combined Forecasts Results

Estimated Equation: Y, = B¢ +B; Y,e + 8, Y{AR + g

Coefficients Estimates Mean Squared  Error

Dg:;c;economc Bo B1 Ba Survey Combined

AVGIN 1.985* 1.044* -0.449 0.059 0.059
(2.002) (4.771) (-1.263)

BUD -0.167 1.274* -0.052 3.475 3.589
(-0.236) (15.382) (-0.179)

EMP -0.430 1.010* 0.079 0.004 0.004
(-1.811) (22.779) (1.182)

GDPq 0.048 1.172* -0.253 0.008 0.007
(1.182) (8.069) (-1.467)

GDPy 0.157 1.039* -0.091 0.035 0.036
(1.474) (7.524) (-0.602)

Py 0.007 -0.094 1.012 1.566 1.651
0.017) (-0.093) (0.734)

IPy 0.146 0.748 0.076 0.263 0.277
(1.205) (5.016) (0.337)

MOy -0.924%* 1.296* 1.576 0.080 0.059
(-3.053) (24.575) (3.3530

MOy 0.890* 1.452% -0.542 0.183 0.083
(3.063) (18.123) (-5.773)

M4y 0.251 0.929* -0.348 0.042 0.056
(0.406) (8.240) (-0.299)

M4y 0.091 1.046* -0.047 0.138 0.145
(0.468) (13.426) (-0.569)

MANPROD, -0.066 0.501* 0.337 0.080 0.082
(-0.774) (1.966) (0.410)

MANPRODy -0.001 0.848* 0.395 0.117 0.126
(-0.014) (2.552) (0.848)

PPIy 0.017 0.825* 0.395 0.032 0.033
(0.300) (2.552) (0.843)

PPIy 0.063 1.080%* -0.116 0.032 0.052
(0.995) (3.791) (-0.389)

RATE 0.150 1.378* -0.408 0.015 0.014
(0.942) (7.789) (-2.235)

RPIy -0.024 0.966* 0.248 0.017 0.018
(-0.295) (13.565) (0.599)

RPI,* -0.062 0.967* 0.060 0.014 0.014
(-0.952) (11.404) (0.705)

RSy -0.052 1.638* -0.330 0.249 0.246
(-0.4653) (5.802) (-0.945)

RSy 0.288 0.928* -0.004 0.542 0.578
(0.506) (10.410) (-0.023)

TBAL 684.062 0.368* 0.987 1,330,668.091 1,186,866.332
(0.727) (1.307) (2.293)

Note.-T statistics of estimated coefficients are in parenthesis. Y, = announced value of the

Ye

macroeconomic series;

. AR
= expectations data based on market survey; ¥

calculated from autoregressive model.* Significamt at least at the 5% level

= forecast value



TABLE 40

Germany Combined Forecasts Results

Estimated Equation: Y; = o +B; Yte +Ba Y:m T &

Coefficients Estimates Mean Squared Error

Macroeconomic 3, B1 B2 Survey Combined

Series

CA 2.631 1.285* 4814 21.260 19.227
(1.369) (3.804) (1.947)

CPlIy 0.048 1.065* -0.302 0.007 0.007
(0.416) (13.106) (-0.314)

CPLy 0.014 0.928* 0.075 0.007 0.008
(0.289) (14.291) (0.956)

EMP 0.772 0.941* -0.016 0.023 0.023
(1.365) (21.346) (-0.224)

IPy -0.614 1.180* 0971 2.761 2.789
(-1.212) (3.880) (1.296)

Py 0.341 0.939* -0.057 2384 2.541
(0.818) (5.221) (-0.235)

MANOy 0.117 1.233* 0.421%* 2.754 2.825
(0.048) (3.833) (3.438)

MANOy 0.277 1.002* 0.023 3.113 3.242
(0.660) (2951) (0.067)

PPIy -0.067 1.587* -0.383 0.029 0.030
(-1.794) (5.067) (-1.009)

PPly -0.039 1.063* -0.048 0.042 0.045
(-0.914) (9.119) (-0.408)

RSy -0.697 1.236* 0.185 4610 5.133
(-1.180) (2.800) (0.134)

RSy -0.382 1.587* 0.508 5.044 5.308
(-0.654) (5.139) (0.804)

TBAL -4.531 0.581 0.844 6.825 6.817
(-0.569) (1.616) (1.256)

Note.-T statistics of estimated coefficients are in parenthesis. Y, = announced value of the

- - e . AR
macroeconomic series; Yt = expectations data based on market survey; y,” = forecast

value calculated from autoregressive model.
* Significant at least at the 5% level
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TABLE 41

France Combined Forecasts Results

Estimated Equation: Y, = Bo +B1 Yte + B2 Y,AR T e

Coefficients Estimates Mean Squared Error
bg:g?secommc Bo B1 Ba Survey Combined
CA -41.058 0.593 2.704 24.744 25.375
(-0.783) (1.736) (0.993)

CPIy -0.038 0971* 0.327 0.016 0.016
(-1.377) (7.861) (1.328)

CPI, -0.024 0.804* 0211 0.016 0.016
(-0.672) (4.328) (1.127)

EMP -0.099 0.774%* 0.233 0.010 0.009
(-0.299) 4471 (1.3380

GDPq 0.244 0.708* -0.088 0.011 0.012
(1.461) (4.253) (-0.255)

GDPy 1.165 0.800* -0.187 0.022 0.024
(2.478) (6.445) (-0.789)

HOUSECy -0.187 1.894* -0.013 1.006 0.976
(-0915) (8.216) (-0.067

HOUSECy -36.896* 1.037% 7415 1.808 1.397
(-3.008) (6.202) (3.100)

Py -0.136 0.756* 0.463 0.589 0.552
(-0.722) (1.987) (1.0440

IPy 0.196 1.168* -0.266 0.698 0.595
(0.597) (9.210) (-1.677)

MANPRODy -0.180 0.891%* 0.617* 0.723 0.550
(-0.963) (2.302) (2.365)

MANPRODy 0.144 1.075* -0.113 1.088 1.059
(0.336) (7.017) (-0.625)

TBAL 13.170 0.684 -0.785 24.530 20.321
(0.850) (1.571) (-0.499)

Note.-T statistics of estimated coefficients are in parenthesis. Y, = announced value of the

. . e . AR
mMAacroeconomic series; Yt = expectations data based on market survey; Yt = forecast value

calculated from autoregressive model.
* Significant at least at the 5% level
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TABLE 42

Italy Combined Forecasts Results

Estimated Equation: Y, = Bg +B1 Yte +B2 Y,AR + &

Coefficients Estimates Mean Squared Error

Yacroeconomic g, B B, Survey Combined

CPIy -0.015 0.821* 0.259 0.004 0.004
(-0.334) (7.030) (0.909)

CPLy 0.193 0.969* -0.082 0.006 0.006
(1.387) (8.529) (-0.547)

IOy 0.446 0.925* -0.251 34919 36.418
(0.234) (2.518) (-0.382)

Py -0.515 1.559* 0.376 1.633 1.765
(-1.122) (4.267) (0.138)

Py 1.08 1.143* -0.734 6.184 6.348
(1.051) (6.609) (-1.158)

PPy -0.049 1.337* 0.163 0.051 0.054
(-0.900) (4.286) (0.573)

PPIy -0.058 1.074% -0.050 0.062 0.065
(-1.119) (17.172) (-0.717)

RSy -0.127 -0.061 1.116 0.865 0.883
(-0.081) (-0.151) (1.199)

TBAL -0.509 L.115* 0.048 0.887 0.985
(-0.2150 (7.101) (0.052)

Note.-T statistics of estimated coefficients are in parenthesis. Y, = announced value of the

. . € . AR
Mmacroeconomic series; Y, = expectations data based on market survey; Yt = forecast value

calculated from autoregressive model.
* Significant at least at the 5% level
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TABLE 43:U.S.A subset (‘98 — “00)
Summary Statistics for Macroeconomic Forecast and Announcements

Macroeconomic  Mean Mean Variance Announced  Variance No. of
Series Announced  Forecast Forecast Observation
BI 0.332 0.278 0.046 0.029 28
BUD 13.759 8.122 3.363.337 3,359.779 27
CPIL 0.187 0.206 0.025 0.011 32
CS 0.381 0.285 1.523 0.104 27
cu 77.936 77.996 313.977 306.702 22
DGO 0435 0.055 13.384 1.624 31
EMP 4.310 4.313 0.052 0.061 30
GDP 4473 4.153 3.055 2.462 30
HS 1659.00 1,644.72  7,231.583 4,134.377 25
Ir 0.262 0.234 0.239 0.138 29
LI 0.193 0.124 0.106 0.026 29
MTD -19.382 -18.754 54.328 51.962 33
NAPM 52912 53.062 10.069 9.027 32
NHS 894.812 889.00 3,330.802 [,976.322 32
PI 0.499 0.431 0.054 0.026 32
PPI 0.142 0.154 0.135 0.051 33
RS 0.422 0.442 0.211 0.128 31
wI 0.593 0.461 0.683 0.571 31
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TABLE 44, U.S.A subset (‘98 — €00)
Unit Root tests for US series

Levels First Difference
Series
Announced DF DFT PP PPT DF DFT PP PPT
Forecast
BI -4.550 -5.192 -4550 -5.192 - —_ — —
-3.749 4230 -3.749 -4230 —_ —_ — —
BUD 4119 4782 -4.119 -4782 —_ — —_ —_
-4.694 -5.269 -4.694 -5.269 - — — —_
CPI -5.045 -5.391 -5.045 -5.391 — —_ — -
-3.735 -4.417 -3.735 -4417 —_ —_ - -
CS -3.048 -3.027 -3.048 -3.027 -5.847 -5.735 -5.847 -5.735
-3.176 -4.284 -3.176 -4.284 -7.198 -7.021 -7.198 -7.021
CU 4501 -4.514 -4501 -4.514 - — - —
-4.481 -4503 -4.481 -4.503 — — - —_
DGO -5.272 -5.199 -5.272 -5.199 — —_ - —
-6.381 -6.666 -6.381 -6.666 —_ — - —
EMP -1.555 -4942 -1.555 -4.942 -33.790 -31.511 -33.790 -31.511
-1.744 4685 -1.744 -4.685 -49.239 -45.948 -49.239 -45.948
GDP -2.395 2640 -2.395 -2.640 -5.911 -5.763 5911 -5.763
-2.519 2972 -2.519 2972 -49.238 -45.948 -49.238 -45.948
HS -3.308 -3.103 -3.308 -3.103 -16.928 -16.308 -16.928 -16.308
-2.822 2359 -2.822 -2.359 27.531 -26.616 -27.531 -26.616
P -5.959 -6477 -5959 -6477 - —_ - -
-5.490 -5.774 -5490 -5.774 — —_ —_ -
LI 4490 -4.520 -4490 -4.520 — — —_ —
-3.691 -3.694 -3.691 -3.694 — -6.331 — -6.331
MTD -0.820 -3.139 -0.820 -3.139 - -9.437 — -9.437
-1.158 -4.128 -1.158 -4.128 — — — —_
NAPM -1.622 -1905 -1.622 -1.905 -30.372 -28.624 -30.372 -28.624
-1.440 -1.957 -1.440 -1.957 -38.162 -35.993 -38.162 -35.993
NHS 4510 -5019 -4.510 -5.019 -12.883 -12.418 -12.883 -12.418
-3.307 -3.669 -3.307 -3.669 -19.710 -18.805 -19.710 -18.805
PI -7.484 -7.620 -7.484 -7.620 —_ - — -
-5.391 -6.502 -5.391 -6.502 — — — —
PPI -5.367 -6.284 -5.367 -6.284 -8.455 -8.250 -8.455 -8.250
-3.399 -5499 -3.599 -35.499 -9.437 -9.232 -9.437 -9.232
RS -5.326 -5242 5326 -5.242 — - - —
-4929 -4914 -4929 -4914 - - — -
WI -6.370 -6.314 -6.370 -6.314 -—_ _ —_ —
: -5.836 -5.782 -5.836 -5.782 - _ - -
95 % critical 337 -380 -337 -3.80 337 -3.80 337 -3.80

value

DF (PP) is the Dickey Fuller (Phillips-Perron) t-statistics in an estimated model without a time trend.
DFT and PPT are the corresponding t-statistics in the estimated models with a time trend. Critical
Values can be found in Engle and Granger (1987) and Phillips and Quliaris (1990). Differencing is
not performed when unit roots are not detected.
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TABLE 45  U.S.A subset (‘98 — <00)

Cointegration Tests

Macroeconomic DF DFT PP PPT
Series

EMP -6.296 -6.656 -6.296 -6.656
CsS -2.959 -2.967 -2.959 -2.967
GDP -5.141 -5.034 -5.141 -5.034
HS -4.725 -4.620 -4.725 -4.620
LI -5.032 -5.137 -5.032 -5.137
MTD -5.806 -5.860 -5.806 -5.860
NAPM -4.823 -4.754 -4.823 -4.754
NHS -6.550 -6.800 -6.550 -6.800
PPI -5.659 -5.774 -5.659 -5.774
95% critical value  -3.37 -3.80 -3.37 -3.80

TABLE 46 U.S.A subset (‘98 — ¢00)
Test for Cointegration factor (Hy: B;=1)

Cointegration regression:Y, = Bo +; Y: g

Variable Estimated Corrected Q-Statistics (Y, - V)
Coefficient  Coefficient !
By By
Q«) Q@8 Q12) Q (16)
EMP 0.798%** 0.925 6.769 9.812 12.576 14.660
(8.858) (0.228)
GDP 0.989 1.093 2.531 6.106 7.038 10.023
(10.196) (0.723)
HS 0.650 0.987 1.878 2.854 13.617 15.303
(2.709) (0.291)
LI 0.702 0.739 0.592 0.854 1.202 1918
(1.938) (5.435)
MTD 0.998 1.028 5.739 9.698 12.856 18.183
(25.050) (0.65)
NAPM 0.913 1.001 12.741* 17.198* 18.734 25.667
(9.399) (0.217)
NHS 0.553%+* 0.987 1.878 2.854 13.617 15.303
2.579) (0.291)
PPIL 1.346%* 1.243 5.782 11.159 14910 24.688
(8.125) (1.144)

Note.- Estimated coefficient is based on the cointegration regression. Corrected coefficient is based on
three-step error correction model suggested by Engle and Yoo (1987). Value of t-value in parentheses.
** Significantly different from unity *significant at 5% level or better

79



TABLE 47 U.S.A subset (‘98 — ‘00) Test for Unbiasedness of survey Forecasts
Y. =Bo+B1Y; +&

Macroeconomic Series  f, B: Adjusted R* SE D-W  Hg: Bo=0, Bi=1,
F-Statistics ~F; ,

BI 0.102 0.825 0.410 0.164 2.142 1.926
(1.696) (4.443)

BUD 6.229 0.927 0.853 22243 2223 1.336
(1.441) (12.319)

CPI -0.051 1.159 0.573 0.103 2320 0926
(-1.258) (6.527)

cs? 0.497 0.296 -0.034 1.255 1.062 1.180
(1.531) (0.388)

cu -0.967* 1.012%* 0.999 0.330 1.893  4.631%**
(-2.944) (246.078)

DGO 0.355 1.458 0.232 3.206 1.403 0.715
(0.617) (3.174)

EMP? 0.878* 0.795%= 0.728 0.119 2326 2.601
(2.264) (8.857)

GDP?* 0.367 0.988 0.780 0.819 1.936 2.294
(0.854) (10.196)

HS® 589.141 0.650 0.209 75.634 1.996 1.505
(1.491) (2.709)

1P 0.008 1.083 0.669 0.281 2277 0.736
(0.1310 (7.598)

LI* 0.106 0.702 0.090 0.310 1971  1.055
(1.450) (1.939)

MTD? -0.662 0.998 0.951 1.625 2022 2.460
(-0.828) (25.050)

NAPM? 4.490 0.912 0.738 1.624 1.775  0.587
(0.870) (9.399)

NHS? 403.182*  (0.553%* 0.154 53.078  2.321 2.364
2.112) (2.579)

PI 0.059 1.022 0.400 0.166 2.636 2712
(0.692) (5.832)

pPPI* -0.066 1.346%* 0.670 0.211 1.936 2.239
(-1.466) (8.125)

RS 0.006 0942 0.524 0.317 1.681 0.123
(0.070) (5.832)

WI 0.166 0.927 0.709 0.445 2.525 1.592
(1.759) (8.616)

CPI — Consumer Price Index HS -Housing Starts

DGO - Durable Goods Orders LI -Leading Indicators

EMP - Unemployment Rate Cu -Capacity Utilization

GDP - Gross Domestic Product BI -Business Inventories

MTD - Merchandise Trade Deficit CS -Construction spending

PPI -Producers Price Index WI -Wholesale Inventories

RS -Advance Retail Sales NAPM -NAPM Survey

NHS -New Home sales PI -Personal Income

BUD -Federal Budget  T-statistics in parenthesis ***F-value is significant at the 5% level or better

** B, is significantly different from one *By is significantly different from zero

D.W. - Durbin Watson
a-These series follow unit root process and are non-stationary in level. They are only reported for comparison
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