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Abstract

There is a long tradition in “nance of studying the reaction of markets to macroeconomic news
announcements. Due in part to empirical evidence suggesting that the response of stock prices to
news extracted from realized macroeconomic variables is rather weak, however, researchers are left with
the unsettling nding that news may indeed not matter. One widely held belief among researchers is
that this lack of evidence arises at least in part because realized variables are too noisy to be used
to measure changes in expectations and therefore news. Interestingly, macroeconomic data have an
additional dimension of complexity which is often ignored and which may also account for the lack of
positive empirical evidence when analyzing the impact of news on market behavior. In particular, the
macroeconomic data which are so carefully monitored in markets are typically preliminary when they
are " rst released and incorporated into market expectations, and are subsequently subject to many
revisions, some of which are substantial and signi cant. Our purpose in this paper is to show that the
use of data which are properly available in real-time when constructing measures of news indeed does
make a di®erence. We do this by focusing on a particular example. Namely, we consider the economic
tracking portfolio, which has been used by Breeden, Gibbons and Litzenberger (1989), and subsequently
by Lamont (1998), to replace noisy economic data by economic tracking portfolios, which are designed to
re°ect market expectations. However, as these authors use “nal releases of data in their analyses, their
approaches are prone to news mismeasurement problems. Moreover, by ignoring the real-time aspects
of macroeconomic data, many other interesting issues such as the extent to which market participants
anticipate revisions and take into account so-called \data uncertainty" are ignored. We examine these
and related questions, and ~nd that the incorrect use of ~nal releases of data severely biases tracking
portfolios and hence our measure of news. We also nd that data uncertainty is anticipated and priced
by the market, for example, and that market betas associated with our news measures are signi cantly
di®erent from zero when news is extracted from an in®ation variable. Our conclusion is thus that
real-time data should be used in the construction of news measures, and more generally that real-time
macroeconomic data should not be overlooked when carrying out a variety of empirical analyses for
which the timing and availability of macroeconomic information may matter.
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Introduction

There is a long tradition in nance of studying the reaction of markets to macroeconomic news
announcements. In principle, asset prices react to news announcements that result in changes in
expectations regarding future payo®s and/or discount rates, ceteris paribus. In practice, it is not
surprising to observe nancial markets responding to releases of news about industrial production,
in®ation, labor income, employment, and many other key indicators of the overall health of the
economy, for example. Along these lines, many authors have used economic variables as funda-
mentals in examinations of asset return dynamics (see for instance Chen, Roll and Ross (1986),
Fama (1990), Schwert (1990) and Campbell (1996)). Unfortunately, empirical results to date have
been rather disappointing, as the response of stock prices to macroeconomic news has broadly
been found to be rather weak. For example, Schwert (1981) nds that the daily response of stock
prices to news about in°ation is weak and slow. These ndings are con rmed by Pearce and Roley
(1985) using survey data. In addition, Chen, Roll and Ross (1986) nd that covariances between
stock returns, industrial production, and other measures of real economic activity are weak.! One
argument which is often made when explaining these sorts of ndings is that realized variables
are too noisy to be used as measures of changes in expectations. In addition, it is not easy to
measure \news". Interestingly, macroeconomic data have one additional dimension of complexity
which is often ignored when constructing measures of macroeconomic news. In particular, most
macroeconomic data are typically preliminary when they are rst released and are subject to many
subsequent revisions. In many cases these revisions are substantial and signi cant, both from a
statistical and from an economic point of view.? In addition, extracting news from variables which
have been revised many times may not be reasonable, as agents generally extract most news from
preliminary or rst available data. Nevertheless, this seems to be the common approach used in the
literature, so that important informational timing issues which must be dealt with when construct-
ing news variables have largely been ignored. In this paper we address the timing and availability
of economic information used in the formation of economic news measures, thereby underscoring

the importance of using real-time economic data in nancial studies in general. In order to facili-

10n the other hand, Fama and French (1989) ~nd that the term premium is related to the NBER business cycle,

while McQueen and Roley (1993) nd evidence of asymmetric market responses to news across business cycles.
2In the “rst section we review the evidence regarding the magnitude and relevance of revisions of some key

macroeconomic conditions variables.



tate our introduction of the use of real-time data in the formation of economic news, we consider
the example of economic tracking portfolios that are alternately constructed with real-time and
\currently available” (or nal release) economic data.

Breeden, Gibbons and Litzenberger (1989), and more recently Lamont (1998), suggest replac-
ing noisy economic data by \economic tracking portfolios" which are designed to re®ect market
expectations, and therefore reveal the impact of news. However, these papers, as well as many
related studies which examine the market impact of macroeconomic news, use currently available
macroeconomic data. For example, consider economic tracking portfolios which are constructed
to have maximum correlation between unexpected returns and news about future macroeconomic
activity. Lamont (1998) uses industrial production, consumption, labor income and in®ation series
available in 1998 rather than constructing data sets which correspond to information that was
actually available in real-time (i.e. when nancial markets reacted to initial economic releases).
Since revisions to macroeconomic series accrue over time and may be substantial in aggregate,
there is potential for serious mismeasurement of macroeconomic news. Moreover, by ignoring the
real-time aspects of macroeconomic data, one ignores many interesting issues which hitherto have
not been carefully examined in the literature. For example, the potential impact of revisions in
economic variables on nancial markets is ignored, so that questions of the following sort cannot
be answered. Is news constructed using initial releases of economic variables more important than
news constructed based on subsequent revisions of initial releases? Does the market care about
revised economic activity announcements at all, or do only preliminary announcements matter?
To what extent do nancial market participants anticipate revisions to economic variables, hence
accounting for so-called \data uncertainty" in the formation of expectations? We provide at least
partial answers to all of these questions by considering both real-time and currently available data.
In particular, our approach is to use newly constructed real-time macroeconomic data sets which
contain all releases of numerous key monthly and quarterly macroeconomic variables. Thus, we
are able to construct data sets which were available in real-time. By using real-time data, we are
able to shed light not only on the real-time impact of macroeconomic news on nancial markets,
but also on the methodology used to construct tracking portfolios. We also examine the impact
that information (timing) misspeci cation has on tracking portfolio weights and associated market
betas. This in turn allows us to asses the impact of the (in)correct use of real-time data when ana-

lyzing risk premia earned from tracking portfolios. Some of our ndings include the following: (1)



The incorrect use of nal releases of data severely biases tracking portfolios and hence our measure
of truly real-time news. (2) Data uncertainty associated with the data revision process is antic-
ipated and priced by the market, and market betas associated with our real-time news measures
are signi cantly di®erent from zero when news is extracted from an in°ation variable.

It should perhaps be stressed that one of our main goals in this paper is to broadly illustrate
the importance of real-time data in nance. As mentioned above, our primary tool in this e®ort is
the construction of economic news variables and their corresponding tracking portfolios. Given the
importance we thus place on tracking portfolio construction, it should not come as a surprise to the
reader that we also address the methodology used when constructing these portfolios. For example,
assets used to build portfolios usually exhibit return patterns which are highly multicolinear, and
this colinearity prevents precise estimation of portfolio weights. We discuss a simple regression
based approach for reducing the set of assets that helps solve the multicolinearity problem, and
more importantly has the advantage that portfolios are generated which are less costly to hold and
trade.

The rest of the paper is organized as follows. In the st section we describe the real-time data
sets used in our analysis. We then turn in Section 2 to a discussion of real-time tracking portfolios.
In Section 3, we appraise the impact of using real-time rather than currently available information to
construct measures of news, and subsequently to construct tracking portfolios (Section 4). Market
betas are discussed in Section 5, and the extent to which market participants anticipate errors
in preliminary data releases, and how data uncertainty is priced in the market, are discussed in

Section 6. Section 7 summarizes and concludes the paper.

1 Real-Time Economic Data

There are several articles and monographs which investigate the size, persistence, predictability
and importance of macroeconomic data revisions. For example, an early monograph on the subject
of errors in economic data was written by Morgenstern (1963). A number of recent articles in this
area (from which many other important references can be obtained) are: Pierce (1981), Mankiw et
al. (1984), Maravall and Pierce (1986), Fair and Shiller (1990), Keane and Runkle (1990), Diebold
and Rudebusch (1991), Harvey et al. (1993), Kavajecz and Collins (1995), Swanson (1996), and
Swanson and White (1997), Swanson, Ghysels and Callan (1999), and Ghysels, Swanson and Callan



(2000). Rather than directly dealing with data revision, some papers circumvent the problem by
using dummy variables for news announcement dates without actually quantifying the informational
content of the news releases (see e.g. Jones, Lamont and Lumsdaine (1998)). Obviously, such an
analysis, which focuses only on the announcement event instead of its content, is limited in numerous
of ways. A number of other studies which have adopted a variety of related strategies for measuring
the impact of news are also not prone to the issues addressed in our paper, but again su®er from
similar important limitations. For instance, Mitchell and Mulherin (1994) construct a news index
based on the widths of headlines appearing on the front page of the New York Times. While this
approach quanti es news coverage, it does not directly measure its reliability and informational
content. Note also that revisions to past macroeconomic news releases rarely hit the news wire
unless they are substantial.

At this point, it is useful to introduce some notation before proceeding further with our dis-
cussion of real-time data. We denote a real-time observation as X¢+j(t); which is de ned to be the
(t + i)™ release date of data pertaining to calendar date t, where i > 0: In addition, we classify
economic data into three categories: (1) Preliminary, First Released, or Unrevised Data: These
types of data consist of the rst reported datum for each variable at each calendar date, t. The
~rst release of a series is de ned as X¢+1(t), corresponding to the typical one month delay in the
release of macroeconomic news (i.e. announcements are of activity in the previous month), which

is common for monthly series. (2) Partially Revised or Real j Time Data: These types of data

calendar date, t: (3) Fully Revised or Final Data: These data are denoted as xf(t). It is quite
possible that true nal data will never be available for many economic series. This is because
benchmark and de nitional changes are ongoing and may continue into the inde nite future, for
instance. However, in practice we de ne nal data as those revised gures available at some future
point in time for calendar date t, which are no longer subject to revision. (Of course, most nancial
data are equivalently unrevised and " nal, as they are not subject to revision.) These are the types
of data that researchers often have in mind when modeling economic time series, perhaps simply
because these data are no longer subject to revision, and it is felt that if one can adequately forecast
a nal revised gure, then there is be no need for further modeling, particularly if the preliminary

“gure is an unbiased estimate of the “nal ~gure.’

3However, “nal data are clearly not easy to obtain, as data are generally subject to revision for inde nite lengths



We de ne several processes which will be used in our examination of tracking portfolios. For
illustrative purposes, these processes are discussed for the case of quarterly real output, which is
one of the macroeconomic variables which we examine. We focus on k-step ahead predictions of
our variables. When k = 4, the focus is on todays' prediction of next years' real output. We try to
keep the notation simple, at some cost of incompleteness.* The ~rst release of the (t + k)" growth

rate of real output (say y) is de ned to be:

y%;t+k - yt+k+l(t+ k) i yt+k+l(t): (1)

This growth rate consists of the di®erence of the rst (log) y gure for month t + k released (with
one month delay) in period t + k + 1; hence yi+x+1(t + k), and the k" release of month t's (log) y

—gure (i.e. yr+k+1(t)): Analogously, any updates of this ~rst released growth rate are denoted as:

y{;t+k - Yt+k+i(t + k) i yt+k+i(t); (2)
for i = 2;:::. The nal concurrently available gure is denoted as:
Veerk ~ VE(E+K) 1 ye(D): (3)

The following series pertaining to the revision process is useful in our analysis, and can be derived
directly from equations (1) through (3):
Sherk ~ Yerek 1 Ve @)
This series reects the (revision) error in the growth rate, relative to the nal data sample point
which is concurrently available. When i = 1; this error represents the di®erence between the
preliminary announcement of the k-step growth rate, and its “nal revised value. °
In all subsequent analysis, we consider both quarterly as well as monthly macroeconomic and

“nancial variables. As mentioned above, nancial data are not subject to revision, while macroe-

conomic data are. The two monthly macroeconomic variables for which we have real-time data

of time, as mentioned above. The construction of seasonally adjusted data serves to illustrate this point, as seasonal
adjustment " Iters are of in nite order, at least in principle. See for instance Ghysels and Osborn (2000, Chap. 3) for

further discussion.
4See Swanson, Ghysels and Callan (1999) a detailed discussion of notation which is useful when characterizing

real-time series.
SAnother error process which will be of interest is the revision error across di®erent vintages, namely: eli.q, ~

i -yl .
yt;t+k 1 yt;t+k-



sets are U.S. seasonally adjusted IP (1950:4 to 1996:2) and the Composite Leading Indicator (CLI:
1968:10 to 1996:2). A typical months' release of data for these variables is comprised of a ~rst,
or preliminary release for the previous month, and 4 to 6 months of revisions to data previously
released. In addition, more comprehensive benchmark and baseyear revisions occur from time to
time for each of the variables.®

In our subsequent analysis, we also use two quarterly real-time data sets which were constructed
at the Federal Reserve Bank of Philadelphia (see Croushore and Stark (1999)). In particular, we
examine real output (GNP prior to 1992, and subsequently GDP) and the implicit price de®ator
for real output, both for the period 1965:3-1995:3. Data beyond 1995:3 were not used due to a
substantial change in the de nition of GDP. A detailed discussion of these data sets is given in
Croushore and Stark (1999).

Before turning to our discussion of tracking portfolios, it is perhaps worth discussing some of
the salient features of our real-time data sets. We do not, however, discuss the monthly data
sets’, as they have been discussed in detail elsewhere (Ghysels, Swanson and Callan (2000) and
Swanson, Ghysels and Callan (1999)). In addition, the notable features of our monthly series are
similar to those of our quarterly series. For the quarterly series, summary statistic and graphs are
given in Table 1 and Figures 1 and 2. For ease of comparison, all data reported on are annualized
percentages. In Figure 1, the top 2 panels contain plots of preliminary real output releases (the
right panel is ytl;t+1 (annualized) and the left panel is ytl;t+4). These data are representative of the
magnitude of annualized quarter on quarter and year on year output growth, as estimated by the
reporting agencies immediately after the close of the calendar quarter to which the data pertain.
These data can be compared, for example, with final gures, which are plotted in the bottom 2
panels of Figure 1. Interestingly, while annualized growth rates appear smoother after nal revision,
quarterly growth rates (see the right lower panel) appear more variable. The extent of revision to

the data as we move from preliminary to nal gures is portrayed in the center two plots in Figure

8The main source for seasonally adjusted IP data is the Federal Reserve Bulletin. A complete description of the
IP data is given in Swanson, Ghysels and Callan (1999). Our other monthly variable, the CLI, was compiled by the
Department of Commerce until 1994:12, and is currently released by The Conference Board. This data set (up until
1988:12) is described in Diebold and Rudebusch (1991), who also provided us with the data. We augment the Diebold
Rudebusch data set by including data from Business Consumers Digest (1989:1-1990:12), and from the Survey of
Current Business (1991:1-1994:12).

“With the exception that plots of the revision processes of our monthly real-time series are given in Figures 3-4.



1, where e}, and e{.,4 are graphed for the period 1965:3-1995:3. Two important observations
based on these plots of the revision process are the following. First, the revision process for quarter
on quarter growth is indeed highly variable relative to that for year on year growth. Second, the
magnitude of revisions is very large relative to the magnitudes of either the raw preliminary or
the raw nal data. For example, the revision to the annualized quarterly growth rate for 1975:1 is
around 5%, while no single raw output growth rate for any quarter is greater than 11% in absolute
magnitude. However, casual inspection of the revision process plots suggests that the mean revision
is close to zero. Thus, while revisions play an important role in the characterization of output data,
preliminary output gures are not necessarily biased estimates of nal gures. This characteristic of
the data is explored further in Table 1, which contains various summary measures of the output and
de°ator data sets. The upper panel of the table contains summary statistics for the raw series, which
are included in order to help the reader assess the extent of data revision relative to the absolute
magnitude of the series. The lower panel contains statistics calculated using various revision series.
Notice that summary statistics for ef.., ;and ef..,,; corresponding to those revision processes plotted
in the center panels in Figure 1, are given in the rst and fourth row of the second panel in Table
1 for output. Consider ef,,: The mean revision of this series is 0.25, and the p-value associated
with a test of the null hypothesis that there is no preliminary release bias is 0.12, which implies
rejection of the null at an 88% level of con dence. Thus, although the evidence is moderate, we can
say that preliminary output growth rate estimates are biased. The sixth row of the second panel of
Table 1 summarizes the revision process from rst to second release for year on year output growth,
and in this case the mean revision error of 0.06 is signi cantly di®erent from zero at a 96% level of
con dence, suggesting that while the revision from rst to second release is small in magnitude, it
varies little from its average value of 0.06%. Summary statistics for the de°ator are also given, and
it is clear that there is generally substantial and signi cant bias in preliminary and second release
data (i.e. see means in the rows with vintages denoted ef,1, €741, €t+4, and fy.4). This “nding
is not obvious if one looks only at the plots of the revision process in Figure 1. Another interesting
feature of the revision processes summarized in the table is that the Jarque-Bera test of normality
always suggests rejection of the null that the data are normally distributed. One of the reasons for
this is that the raw series and the revision series are usually characterized by kurtosis in excess of 3,
which suggests that the distributions of the series are leptokurtotic (peaked relative to the normal).

Finally, note that the last column of the table contains p-values for Ljung-Box autocorrelation tests



with 1, 5, and 10 lags. Rejection of the null hypothesis in this case (which occurs frequently for our
revision series based on a 0.10 signi cance level) suggests that there is a stochastic component of the
revision series which is not white noise, and which can be modeled, thereby extracting information
about future revisions from current and past revisions. All of these ndings suggest that ignoring
the timing and availability of macroeconomic data by using only currently available data may lead
to spurious conclusions when carrying out real-time analyses such as tracking portfolio assessment,
news variable construction, and real-time forecasting. In the next section we focus our attention

on one of these, namely tracking portfolios.

2 Real-Time News and Tracking Portfolios

We begin our discussion by proceeding along the lines of Breeden, Gibbons and Litzenberger (1989)
and Lamont (1998). In particular, we will replace preliminary, revised and nal data by tracking
portfolios which are constructed to have maximum correlation with news about future macroeco-
nomic variables. Let us rst brie®y review the construction of such portfolios and thereby emphasize
the type of data typically used in such exercises. The construction involves two steps: First, the
de nition of economic news (and unexpected returns) as the unexpected component in a regression,
and second, the tracking of this news component in another regression. Begin by considering a set
of base assets with one month return vector from month t j 1 to t which is denoted by R¢;1:t: Out
of all possible linear combinations ; bRy; 1:t; the portfolio weights b are chosen to have maximal cor-
relation between unexpected returns (from t j 1 to t) on the portfolio and unexpected components
of y (i.e. economic news) 8. The “rst step is to construct the unexpected returns. To characterize
the unexpected returns we have to compute a projection of R¢; 1.t onto information available at

time t § 1. This projection involves instruments Z¢+i(t § 1): In particular, we compute:
ELRe; 10 Zei(t § D] = d'Zewi(t § 1) ®)

where E| [:] denotes the linear projection operator. The choice of instruments consists of a mixture
of nancial and macroeconomic variables. More speci cally, we divide the instrument vector into
two parts: Zei(t i 1) = (Z3(t i 1);Z2,(t i 1)), where the “rst subvector pertains to ~nancial

data not subject to any revisions, hence the absence of the subscript t+ i, and the second contains

8Note that we are again using real output, y, as our illustrative real-time macroeconomic variable.



macroeconomic data pertaining to time t j 1; but which are released in t +1i. The presence of the
latter type of data is problematic, as discussed above. In particular, previous studies involve the
use of data Z2(t j 1), which consist of series of the type y¢(t i j); with j > 0, for example: The fact
that concurrently available data are often used in such analyses constitutes a misrepresentation of

the information available to market participants at time t j 1: To highlight this, write (5) as:
EL[Re; 10Ze (t i 1)] = cdhZ'(t i 1) +djZF(t i 1): (6)

Further, specialize this equation to the single instrument in Z?2 case by letting Z2(tj 1) = ytfi Kilt;l
where y is the latest available (at time t j 1) k-step output growth rate in this example. This

equation has a well-known errors in variables problem, since:
EL[Rtil:thf(t i 1)] = dlzl(t i 1) + dg[ytlikil;til + e%ikil;til]; (7)

where y{., .1;1 is the information available at time t j 1 about the most recent annual output
growth rate (assuming k = 4), while e{; ..;; is the error associated with the “rst release of output
growth. If there is always a one-month reporting lag (as in equation (1)), y%ikil;til is only known
at time t. The consequences of this type misspeci cation are twofold. First, we will obtain biased
estimates of dy:° These biases will a®ect some of the speci cation tests discussed later. Second,
the unexpected returns obtained from (7), denoted r{il;t = Rt;1:t - EL[Rt;1:t)Z¢(t i 1)], obviously
misrepresent the actual innovations in returns.

The discussion so far highlights the fact that the incorrect use of nal data introduces biases in
the computation of unexpected returns. A similar problem occurs when unexpected components
of y are computed. However, the issues are slightly more complex in this case. Ultimately, we
need to construct a surprise component of news releases. We will "~ rst show that this component is
often mismeasured and then show how this mismeasurement a®ects the estimates of the portfolio
weights. Since the standard procedure uses final data, we denote portfolio weights by bf: Consider

the following setup:

Yok = ELVfndZe(t § D]+ (ELYfrard ZeO] 1 ELfrad Ze( i DD + "Tenc®: (8)

The second component on the right-hand-side is the innovation in news about the future growth

rate yit+k obtained from the (mismeasured) incremental information in Z¢ from t §j 1 to t. This

®We deliberately leave unspeci—ed the superscript on dz; as will be explained below.



new information, which is the surprise component of news at time t, is the key ingredient of an

economic tracking portfolio, as the goal is to maximize correlation between economic news:

Tk ® 7 ELYfardZe®] i ELYfpad Ze(t § D) )

and the unexpected return series using the linear projection:
- . f _ nf
ELl t;t+k(t)lrtil;t] =bf M1t (10)

From this equation, we can identify the two sources of error in the estimation of the portfolio
weights due to the misspeci cation of information. First, rfi 1.t Is measured with error as discussed
earlier. Consequently, estimation of the portfolio weights will be biased. Second, there are also
errors in ’tf;Hk(t) for the very same reasons as there are errors in rtfil;t: These are errors in the
dependent variable and therefore they do not result in a biased estimate of b: They do have other
undesirable consequences, however, as errors in ’{;Hk(t) make inference about b more imprecise
and lower the R? of the regression ~t.

As one of our objectives is to re-examine tracking portfolios when information about news
releases is properly taken into account, we use real-time data sets when forming instrument sets
(i.e. ZZ(t i 1)); so that these instrument sets include output growth ~gures available at time t j 1,
for example: Hence, we include the variable ytlikil;til in Z2(t j 1), as de ned in (1). This yields

a projection equation similar to (6):
EL[Re;14Za(t i D] = daiZ*(t i 1) +d3ZE(t i 1); (11)

which enables us to assess the bias in d12= and the misspeci cation of unexpected returns, as equation
(11) yields a series r%il;t which can be compared with rfi 1.t We also reappraise the surprise

component in news, namely:

Tk ® 7 ELYhendZi®] § ELYidZa(t i D) (12)

The double superscript on 'Etﬂk(t) emphasizes the fact that the i'" release of yy.t+x is being con-
sidered with the information set Z;(t j 1): This allows us to study real-time news, as well as the
traditional nal-release news. Note, however that market participants may not necessarily be as
interested in predicting y{;Hk as policy makers, whom may ultimately a®ect the outcome of funda-

mental factors in asset pricing, and who also make decisions in real-time. Suzce it to say that the

10



issue of which vintage of data matters most to market participants is one hitherto not examined
rigorously in the context of macroeconomic announcements. We focus rst on ’:;tik(t); because it
isolates the e®ect of information misspeci cation, and because it isolates the source of bias discussed

in the previous section.® We also consider the actual portfolio weights from the projection:
“BL )i —pF :
Eil t;t+k(t)1r%i 1l = b 1rtil;t, (13)

where a double index for the portfolio weights b is used. The st index refers to the vintage of data
being tracked, while the second refers to the properly speci ed information set. We examine the

impact of erroneous information speci cation on the portfolio weights by comparing bf with bf:!

Two additional methodological challenges which are not related to the use of real-time data
arise when forming tracking portfolios for economic time series. First, within any reasonable set of
potential base asset returns, individual returns are likely to be highly correlated. This correlation
manifests itself as multicolinearity in the tracking regressions. Second, if the set of potential base
asset returns is large, including all assets in the tracking portfolio is likely to lead to prohibitively
large trading costs. As multicolinearity prevents precise estimation of the portfolio weights, we rec-
ommend judicious reduction of the set of base assets. This not only helps solve the multicolinearity
problem, but more importantly has the additional advantage of generating portfolios which are less
costly to hold and trade. Our suggested approach is based on the maximization of the adjusted R?
statistic across all possible combinations of assets, and involves the use of two sets of regressions. In
the st set, the optimal instruments are found, while in the second set, the optimal tracking port-
folio is found. The details of the method are as follows: In the ~rst set of news regressions (stage
1), assume that a vector of instruments, Z; of dimension k; is available. The tracking variable, y;
along with each asset in the vector of base asset returns, R, of size kg is regressed on a constant
and all possible combination of instruments in Z. This corresponds to running 2Kz regressions for
y; and for each of the kg base assets. The regressions for y and R with the highest adjusted R? are
then selected and the errors from these regressions are saved. Of course, the optimal instruments
for y will typically be di®erent from those for any of the variables in R. In the second set of tracking

regressions (stage 2), the errors from the optimal y regression are regressed on all possible combi-

-ff

9To be coherent one should denote the process "y, (t) de ned in the previous section as “{,

(t): However, we

suppress the second index for the sake of simplifying out notation.

11



nations of optimal errors from the base assets in R. This corresponds to running 2Kr regressions.
The regression with the highest adjusted R? is “nally selected, and yields the weights associated

with the optimal tracking portfolio of the particular economic tracking variable.

3 Empirical Findings

We organize the discussion of the empirical results in several subsections. The rst deals with
results on our " rst stage regressions (i.e. the construction of economic news based on regressions of
economic variables on a set of instruments). In subsequent subsections, we discuss the construction
of tracking portfolios, market betas based on tracking portfolios, and nally the pricing of data

uncertainty.

3.1 Real-Time News

We study the construction of economic news based on regressions of economic variables on a set
of instruments. As mentioned above, we consider data sampled both at quarterly and monthly
frequencies. At the quarterly frequency, we examine output (GDP) and the GDP de®ator, assuming
that these economic variables are useful measures of real activity and in®ation. At the monthly
frequency, we examine Industrial Production (IP) and the Composite Leading Indicator (CLI),
which are two important monthly business cycle indicators. In addition to these real-time data,
we also use the same set of instruments and base assets as those used in Lamont (1998). As these
other variables are all nancial measures, none are subject to revision.

The set of potential instruments consists of: (i) the return on a portfolio of T-bills, (ii) the
term-premium on long-term and 1-year bonds, (iii) the default premia for corporate bonds and
commercial paper, (iv) the dividend yield on the value-weighted CRSP total market index, (v)
the lagged value of the tracked variable and a price variable, if the economic variable is an activity
variable, or an activity variable, if the economic variable is a price, and nally (vi) the excess return
on the value weighted CRSP total market index, so thatk, =1+2+2+1+2+1=0:

The estimates from regressing economic variables on the instruments are shown in Tables 2
through 5. The residuals from these regressions are our news variables. In each table we report
three columns of coezcients which correspond to: (1) nal release data regressed on nal release

instruments, (2) nal release data regressed on real-time instruments, and (3) real-time series
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regressed on real-time instruments. Of course, only (3) uses information that were actually available
in real-time, and hence (1) and (2) are included to facilitate comparison with erroneous methods.
The reported standard errors use the Newey and West (1987) covariance estimator with 8 lags for
quarterly data, and 24 lags for monthly data. Notice that the regression ts are good in general,
particularly, of course, for the smoother low-frequency variables. Notice also that the optimal set
of instruments in general changes across variables, frequencies and data releases.

In particular, consider Table 2, which contains in®ation results for annual and quarterly growth
rates. In both cases note the considerable di®erences in the news regressions across data types.
In addition, even when similar assets are selected, weighting coezcients are usually very di®erent.
For instance, the news regression for the annual in®ation growth rate includes the Bond Default
Premium and the CP Default Premium when (incorrectly speci ed) nal data are used throughout,
while the correct use of real-time data yields a regression which does not include the CP Default
Premium. In addition, for assets which are common to both regressions we observe very di®erent
parameter estimates (e.g. j0:27 when incorrectly speci ed nal release data are used versus j0:93
when correctly speci ed real-time data are used).

The nal and real-time news variables constructed from regressions (1) and (3) are plotted in
Figures 5 and 6. The panels in the left column are constructed using nal-release data and nal
release instruments, and right side panels show the corresponding real-time news series using real-
time instruments. Notice the often dramatic di®erences between the series across releases. The
di®erences appear particularly striking for the monthly data and at the high frequencies. These
di®erences are con rmed when the simple correlation coe=cients are constructed to capture the
linear relationship between nal and real-time news for a given variable. In the absence of data
revisions, these correlations should clearly all be equal to one. The table below shows that they are
in fact often quite far from one. The quarterly and monthly correlations are seen to be particularly

low con rming the impressions from Figures 5 and 6.

Correlations Between Final and Real-Time News

Series 1-Year Growth 1-Quarter Growth 1-Month Growth
Real Output .847 745 {
GDP De°ator .864 .664 {
Industrial Production .865 { .686
Composite Leading Indicator .650 { .615

We also calculated correlations across news variables for di®erent data releases. In the absence
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of data revisions, these correlations would be identical to each other across releases. From the table
below, it is clear that the di®erences in correlations can be large across releases (' rst row), and can

even switch signs (second row).

Correlations Across News Variables: Real-Time and Final Releases

Series 1 Series 2 Frequency Real-Time Final
Real Output GDP De°ator 1-Year -.028 -.431
Real Output GDP De“ator 1-Quarter 148  -.085
Industrial Production Composite Leading Indicator 1-Year 491 524
Industrial Production Composite Leading Indicator 1-Month 340 291

We conclude the subsection by stressing that macroeconomic news de ned by di®erent data
releases can be very di®erent from each other. As we shall see in the next subsection, this has

important implications for the construction of tracking portfolios of economic news.

3.2 Real-Time Tracking Portfolios

We now report the results from the second stage regressions (i.e. the regression of the news variables
de ned above on a set of base assets). The set of potential base asset returns consists of excess
returns over a portfolio of T-bills on: (i) the value weighted CRSP total market index, (ii) eight
industry stock portfolios, (iii) Ibbotson's long and medium term government bond portfolios, and
(iv) Ibbotson’s one-year maturity bond and high-yield corporate bond portfolios, so that kg =
1+8+2+2=13:

Empirical results based on the quarterly data are reported in Tables 6 and 7, while those
for the monthly data are reported in Tables 8 and 9. In each table, we report three columns
of coezcients which correspond to: (1) nal release news tracked with nal release instruments,
(2) nal release news tracked with real-time instruments, and (3) real-time news tracked with
real-time instruments. We report the maximal adjusted R? regressions, as outlined above. The
reported p-values are from F-tests of the hypothesis that all portfolio weights are identically zero.
Several features are common to Tables 6-9, regardless of whether quarterly (monthly) or annual
growth rates are considered, and regardless of whether output or in®ation variables are tracked.
First, low F-test p-values suggest that our optimal tracking portfolios do explain innovations in the
economic variables, at least to some extent. Second, high colinearity among returns series result
in the selection of tracking portfolios (based on R? statistic comparison across regressions) which

are parsimonious, in the sense that a substantial number of the original base assets are excluded.
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Third, the set of base assets selected depends on the timing and availability of the data, so that
the use of real-time data is crucial at the portfolio construction stage of the speci cation process.
Note also that included variables in the tracking regressions are sometimes di®erent when real-time
versus ~nal releases of data are used. In addition, tracking regression adjusted R? values are always
highest when real-time quarterly output and in°ation data are tracked, although this nding is not
robust to the use of more noisy monthly output (IP). For the one-quarter GDP de®ator tracking
portfolios, in particular, the regressions di®er considerably, depending upon which type of data are
used. Indeed, the two tracking portfolios hardly share any common assets (Table 6). The real-time
portfolios involve One-Year Bonds and the Consumer Goods returns, while neither series enter the
misspeci ed nal release de®ation tracking portfolio regression. The same phenomenon appears in
Table 7, which reports results based on one-quarter growth rates in real output. Fourth, as the
magnitudes of bf! and bY! are generally (very) di®erent, we have clear evidence that tracking the
~rst-release of a variable implies using a di®erent optimal portfolio than does tracking the nal
release of the same variable.

Corresponding results for monthly series are contained in the Tables 8 and 9. While the results
in these tables are similar in spirit to our results based on quarterly data, it is clear that the evidence
is somewhat weaker. Among the monthly series we nd the strongest e®ect of data misspeci cation
for the CLI series. These results are not surprising since it is clear from Figures 3 and 4 that revision
errors in IP growth releases do not appear to be substantial. In addition, IP is a notoriously noisy
measure of real output, and hence economic activity. It is also worth noting here that the base
assets selected vary with the horizon of our economic tracking variable. This is not surprising in
at least one sense. Tracking the CLI requires a di®erent portfolio than does tracking the IP. While
both series are pro-cyclical, it is clear that the former should be a leading indicator of the latter, and
this phase shift in the relative cyclical behavior of these variables naturally leads to the selection

of di®erent assets.

3.3 Real-Time Market Betas

In this subsection we analyze the market betas of (real-time) tracking portfolios. Table 10 contains
estimates of the unconditional market betas of the tracking portfolios for the three di®erent data
con gurations reported on in Tables 6 through 9. These results are contained in the rst three

columns of entries in the table. The last two columns in the table report the results of tests of the
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equality of the betas constructed using our three di®erent data con gurations. P-values are given
below Wald test statistic values, and p-values lesser than 0.05, say, imply a rejection of the null
hypothesis that the two di®erent market betas are equal at a 95% level of con dence, and hence
also imply that the di®erent data con gurations are relevant. In order to carry out this formal test
of the di®erence between betas across information speci cations, we estimate a seemingly unrelated
regression system involving the projection of the tracking portfolios on the market portfolio (the
CRSP VW Return) and perform a Wald test to see whether the betas are statistically signi cantly
di®erent. Based on the Wald test results, we nd that in three of the eight cases the null hypothesis
of equal betas is rejected when comparing beta®f with beta™!, where the vintage of the tracked
data is always nal release, but nal as opposed in real-time data are used in the instrument set.
In addition, in four of the eight cases the betas di®er signi” cantly when comparing beta®™ with
betal!, where the instrument set is always real-time, but the tracked data can be either real-time
or nal release. These ndings suggest that although the signs of the market betas do not appear
dependent on the variety of data used (see each individual row of betas in the table), the magnitudes

of these betas are often (signi cantly) dependent on the variety of data used.

3.4 Real-Time Anticipation of Revisions

A natural question in the current context is: To what extent do markets anticipate and therefore
incorporate errors in preliminary announcements? To answer this question, we focus on the process
appearing in (4), namely e{;t+k; which re®ects the revision error in the growth rate relative to the
" nal data, and on the revision process across di®erent vintages, namely el{;Hk; appearing in Table

1. We consider regressions of the form:
ELleterdZa(t i D] =4Z1(t i 1) ++ZE(t i 1); (14)

where the instrument sets used are as described above. These types of projections are considered for
two reasons. First, by maintaining the same information set as used in the construction of our real-
time tracking portfolios, we facilitate comparison with the results of previous subsections. Second,
note that previous research on data revision has suggested that revision errors have a predictable
component.? The inclusion of the instruments, Z1(t j 1); allows us to appraise whether, and to

what extent, nancial markets incorporate such inexciencies in data releases. This is done in Tables

11gee for instance Swanson, Ghysels and Callan (1999) and the references contained therein.
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11 and 12, where we report empirical ndings based on the construction of data revision tracking
portfolios. The results clearly show that it is possible to track the revisions. Hence, nancial
markets anticipate the revision process. In particular, note that R? values are relatively high (e.qg.
0.15 for revision errors in annual GDP growth, and 0.17 for the annual GDP de®ator), and that in
all cases there exists a statistically signi cant set of assets that correlate with the revision errors.
As above, we nd similar, albeit somewhat weaker evidence when monthly data are examined (see
Table 12).

4 Concluding Remarks

The idea of constructing economic tracking portfolios is elegant. These portfolios are designed to
re®ect market expectations, and therefore reveal the impact of news. However, the construction of
these portfolios is based on the use macroeconomic data which are subject to revision. Thus, in the
case of tracking portfolios as well as in related nancial applications, the timing and availability
of economic data may be of crucial concern. In this paper we use the example of economic news
and tracking portfolios to illustrate that this is indeed the case. More generally, we use real-
time as well as nal release macroeconomic data sets to reappraise the impact of macroeconomic
news on nancial markets, and nd numerous signi cant sources of error when tracking portfolios
are constructed using ~nal release instead of real-time data. The problems associated with using
incorrect (' nal release) data a®ect not only portfolio weights, but also market betas, for example.
In addition, we nd that although data revision error is a problem from an empirical perspective,
market participants do anticipate the data revision process to some extent, as evidenced by the
existence of a data uncertainty risk premium which can be priced using real-time tracking portfolios.
Our primary conclusion is thus that real-time data should be used in the construction of news
measures, and more generally that real-time macroeconomic data should not be overlooked when
carrying out a variety of empirical analyses for which the timing and availability of macroeconomic

information may matter.
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Tablel

Quarterly Real-Time Data Set Summary Statistics

In thefirst panel of thetable, we consider first, second and final vintages of quarterly and annual growth
rates of the Real Output and the GDP Deflator variables. The revision series, which are summarized in the
second panel of the table are: final revised minusfirst available (e',;.;), final revised minus second
available (ezmi), and second available minus first availabl e(elzmi). All growth rates summarized in the
table are expressed as annudized percentages. Bracketed val ues beside the means of the series are p-values
associated with atest of the null hypothesis that there is significant biasin the revision process. The p-
values are congtructed using heteroskedasticity and autocorrelation consistent standard error estimates. In
addition, p-values associated with the Jarque-Bera normality test and Ljung-Box autocorrel aiontests (p-
values given for lags 1,5 and 10) are reported in the 8th and 9th columns of the table. Ljung-Box p-values
are not reported for the raw series, as they are always 0.00. Data are for the period 1965:3 — 1995:3.

Raw Series
Series

Vintage

Growth Rate

Real Output 1st
2nd
final
1st
2nd
final

GDP 1st

Deflator 2nd
final
1st
2nd
final

Revision Series

Real Output elmi
ezt,t+i
e121,t+i
elt,t+i
ezt,t+i

e121,t+i
GDP elt,t+i
Deflator &

tt+
e121,t+i
elt,t+i
ezt,t+i

2
€1% 14

Quarter

Quarter

Y ear

Quarter

Y ear

Mean Strd Err - Skewness Kurtosis Jarq.-Bera Q Stats
2.45 3.53 -1.11 5.55 0.00 -
2.64 3.79 -1.01 5.57 0.00 -
2.71 3.60 -0.51 4.68 0.00 -
2.62 2.65 -0.72 3.92 0.00 -
2.69 2.67 -0.68 3.80 0.00 -
2.74 2.35 -0.42 2.89 0.17 -
4,54 2.44 0.96 3.54 0.00 -
4.67 2.56 1.05 3.67 0.00 -
4,99 2.50 0.70 2.87 0.00 -
4.64 2.27 0.97 2.95 0.00 -
4.66 2.29 1.00 3.00 0.00 -
5.01 2.24 0.63 2.38 0.00 -

0.25(.12) 2.01 0.43 411 0.01 (.13,.08,.09)
0.07(.63) 1.98 0.39 4.00 0.02 (.27,.07,.06)
0.20(.00) 0.79 0.11 2.99 0.89 (.13,.70,.17)
0.12(.38) 0.89 1.04 5.26 0.00 (.00,.00,.00)
0.06(.63) 0.82 0.92 5.67 0.00 (.00,.00,.00)
0.06(.04) 0.32 1.12 8.47 0.00 (.56,.99,.98)
0.45(.00) 1.18 -0.03 4,94 0.00 (.93,.90,.34)
0.35(.00) 1.19 -0.73 7.22 0.00 (.89,.76,.13)
0.11(.05) 0.49 0.87 5.59 0.00 (.16,.01,.00)
0.38(.00) 0.61 -0.11 4.84 0.00 (.00,.00,.00)
0.35(.00) 0.61 -0.29 5.64 0.00 (.00,.00,.00)
0.02(.14) 0.15 0.73 5.03 0.00 (.26,.42,.21)



Table2
M easuring Economic News Using Final and Real-Time Data
GDP Deflator

The economic variable is regressed on all possible permutations of instruments in order to define the residual
news component. The regression with maximum adjusted R?is selected. The three colums of coefficients
correspond to, first, the final news release measured using final-rel ease instruments, second, the final news
release measured using rea -time instruments, and, third, the real-time news measured using real-time

instruments. The reported standard errors are from Newey and West (1987) with 8 lags.

4-Quarter Growth Rate
Instruments

Constant

Treasury Bill Return
Long Term Premium
One-Year Term Premium
Bond Default Premium
CP Default Premium
Dividend Yield

Real Output

GDP Deflator

CRSP Vaue Weighted

Adjusted R?

1-Quarter Growth Rate
Instruments

Constant

Treasury Bill Return
Long Term Premium
One-Year Term Premium
Bond Default Premium
CP Default Premium
Dividend Yield

Real Output

GDP Deflator

CRSP Vaue Weighted

Adjusted R?

Final-Release Data
Final-Release | nstruments

Final-Release Data
Red-Time Instrumen

s

Red-Time Data

Red-Time Instruments

Coef SE
0.93 0.96
-0.27 0.37
-1.31 0.43
0.65 0.32
0.19 0.11
0.97 0.12
0.02 0.01
0.673
1.10 0.99
-0.20 0.13
-1.06 0.39
0.62 0.30
0.63 0.10
0.01 0.01
0.568

Coef

0.99
-0.93
-0.26

2.07

-0.27

0.09
0.68

0.555

SE
0.76
0.36
0.13

0.50

0.14

0.04
0.08

Coef
0.14

1.07
—0.3;
-0.86

0.86

0.41

0.551

SE
0.73

1.32
0.14
0.49
0.45

0.11



Table3
M easuring Economic News Using Final and Real-Time Data
Real Output

The economic variable is regressed on all possible permutations of instruments in order to define the residual
news component. The regression with maximum adjusted R?is selected. The three colums of coefficients
correspond to, first, the final news release measured using final-rel ease instruments, second, the final news
release measured using rea -time instruments, and, third, the real-time news measured using real-time

instruments. The reported standard errors are from Newey and West (1987) with 8 lags.

4-Quarter Growth Rate
Instruments

Constant

Treasury Bill Return
Long Term Premium
One-Year Term Premium
Bond Default Premium
CP Default Premium
Dividend Yield

Real Output

GDP Deflator

CRSP Vaue Weighted

Adjusted R?

1-Quarter Growth Rate
Instruments

Constant

Treasury Bill Return
Long Term Premium
One-Year Term Premium
Bond Default Premium
CP Default Premium
Dividend Yield

Real Output

GDP Deflator

CRSP Vaue Weighted

Adjusted R?

Final-Release Data
Final-Release | nstruments

Final-Release Data
Red-Time Instrumen

s

Red-Time Data

Red-Time Instruments

Coef SE
2.00 0.79
-3.72 0.41
-0.21 0.10
1.23 0.38
2.28 0.41
1.50 0.34
-0.36 0.10
0.02 0.01
0.712
Coef SE
3.62 112
-3.23 0.45
1.16 0.67
1.70 0.82
-1.71 0.68
0.79 0.39
0.04 0.02
0.356

Coef
215
-3.58
-0.17
1.23
1.96
1.49
-0.08
-0.36
0.02

0.700

Coef
3.62
-3.23

1.16
1.70

-1.71
0.79

0.04

0.356

SE
0.83
0.43
0.12
0.38
0.46
0.32
0.07
0.10
0.01

SE
1.12
0.45
0.67
0.82

0.68
0.39

0.02

Coef
2.50
-4.16
-0.37
1.84
2.20
1.66
-0.18
-0.41
0.04

0.684

Coef
6.88
-3.56
-0.63
2.98
2.96
-3.59

-0.09

0.04

0.562

SE
1.06
0.72
0.17
0.54
0.59
0.55
0.10
0.16
0.01

SE
1.07
0.69
0.30
0.59
0.83
0.86

0.08

0.02



Table4
M easuring Economic News Using Final and Real-Time Data
Industrial Production

The economic variable is regressed on all possible permutations of instruments in order to define the residual
news component. The regression with maximum adjusted R?is selected. The three colums of coefficients
correspond to, first, the final news release measured using final-rel ease instruments, second, the final news
release measured using rea -time instruments, and, third, the real-time news measured using real-time

instruments. The reported standard errors are from Newey and West (1987) with 24 lags.

12-Month Growth Rate
Instruments

Constant

Treasury Bill Return
Long Term Premium
One-Year Term Premium
Bond Default Premium
CP Default Premium
Dividend Yield

Lagged IP

Lagged CPI

CRSP Vaue Weighted

Adjusted R?

1-Month Growth Rate
Instruments

Constant

Treasury Bill Return
Long Term Premium
One-Y ear Term Premium
Bond Default Premium
CP Default Premium
Dividend Yield

Lagged IP

Lagged CPI

CRSP Vaue Weighted

Adjusted R?

Final-Release Data
Final-Release | nstruments

Final-Release Data
Red-Time Instrumen

s

Red-Time Data

Red-Time Instruments

Coef SE
4.68 1.77
-21.45 2.59
-0.93 0.35
151 0.50
5.76 0.99
-1.68 0.52
1.94 0.60
-0.43 0.18
0.08 0.02
0.738
Coef SE
7.40 2.05
-7.75 2.48
2.29 1.14
-3.59 1.07
0.08 0.05
0.16 0.05
0.260

Coef
4.66
-21.43
-0.93
150
5.75
-1.68
1.95
-0.43
0.08

0.738

Coef
7.48
-7.89
2.29
-3.56
0.11
0.15

0.264

SE
1.76
2.59
0.35
0.50
0.98
0.51
0.60
0.18
0.02

SE
1.98
2.45
113
1.03
0.05

0.05

Coef
1.36
-20.20
-0.52
1.64
511
-1.20
2.64
-0.56
0.08

0.682

Coef
4.85
-5.54
2.99
-3.83
0.26
0.10

0.346

SE
2.25
2.72
0.46
0.62
111
0.71
0.77
0.25
0.03

SE
1.63
2.07
0.95
1.27
0.07

0.04



Table5
Measuring Economic News Using Final and Real-Time Data
Composite L eading I ndicator

The economic variable is regressed on all possible permutations of instrumentsin order to define the

residual news component. The regression with maximum adjusted R? is selected. The three colums of

coefficients correspond to, first, the final news release measured using final -rel ease instruments, second,

the final news release measured using real-time instruments, and, third, the real-time news measured using
real-time instruments. The reported standard errors are from Newey and West (1987) with 24 lags.

12-Month Growth Rate
Instruments

Constant

Treasury Bill Return
Long Term Premium
One-Year Term Premium
Bond Default Premium
CP Default Premium
Dividend Yield

Lagged CLI

Lagged CPI

CRSP Vaue Weighted

Adjusted R?

1-Month Growth Rate
Instruments

Constant

Treasury Bill Return
Long Term Premium
One-Year Term Premium
Bond Default Premium
CP Default Premium
Dividend Yield

Lagged CLI

Lagged CPI

CRSP Value Weighted

Adjusted R?

Final-Release Data
Final-Release | nstruments

Final-Release Data

Real-Time Instruments

Real-Time Data

Real-Time I nstruments

Coef SE
-2.40 125
-5.06 154
399 0.63
0.70 050
-0.23 0.08
-0.24 0.12
0533
Coef SE
-0.25 167
-10.54 243
-0.30 0.28
-1.27 0.68
584 0.71
-1.73 0.83
091 053
-0.13 0.06
0.348

Coef
-1.38
-5.74
-015
3.68
046
0.74
-0.10
-0.29

0.559

Coef
-021
-10.55
-0.31
-1.26
5.82
-1.75
0.92

-0.14

0.349

SE
157
198
0.25

0.68
0.35
042
0.03
013

SE
168
244
0.28
0.68
071
0.82
0.55

0.07

Coef
1064
-24.10
-2.07
251
1143

-0.10
-0.81
-0.06

0.547

Coef
1195
-27.40
-1.35
-2.29
12.83
-4.10

0.09

-0.24
-0.08

0.244

SE
4.37
6.23
0.92
115
1.88

0.10
0.27
0.02

524
712
103
172
265
134

0.08
017
0.05



Table6
Economic Tracking Portfoliosfor Final and Real-Time Data
GDP Deflator

In the first stage (see the news regression), the economic tracking variable and all base assets are regressed on

all possible permutations of instruments. For each variable the regression with maximum adjusted R? i's selected.
In the second stage (shown here), the first-stage errors in the economic variable are regressed on all

permutations of first-stage base assets errors, and again the regression with maximum adjusted R? is selected.
The three columns of coefficients correspond to, first, the final release tracked using final-release instruments,
second, the final release tracked using real-time instruments, and, third, the real-time tracked using real-time
instruments. The reported standard errors are from Newey and West (1987) with 8 lags. The p-values are from
an F -test of overall significance.

Final-Release Tracked Final-Release Tracked Real-Time Tracked
Final-Release |nstruments Real-Time Instruments Real-Time Instruments

4-Quarter Growth Rate

Base Asset Excess Return Coef SE Coef SE Coef SE
CRSP Vaue Weighted -0.12 0.04 -0.08 0.03 -0.17 0.06
Basic Industries 0.07 0.04 0.06 0.04 0.09 0.05
Capital Goods - - - - - -
Construction - - - - 0.03 0.02
Consumer Goods - - - - - -
Energy 0.04 0.02 0.03 0.02 0.03 0.02
Finance 0.03 0.03 - - - -
Transportation - - - - - -
Utilities - - - - - -
Long Government Bond - - - - - -
Intermediate Gov't. Bond - - - - 0.13 0.08
One-Y ear Maturity Bond -0.33 0.10 -0.29 0.09 -0.60 0.25
High-Yield Bond - - - - - -
Adjusted R? 0.130 0.111 0.168

p-values from F -test 0.007 0.016 0.001

1-Quarter Growth Rate

Base Asset Excess Return Coef SE Coef SE Coef SE
CRSP Value Weighted - - -0.05 0.06 - -
Basic Industries - - - - 0.04 0.03
Capital Goods - - - - - -
Construction - - - - - -
Consumer Goods - - - - -0.08 0.05
Energy - - 0.04 0.03 - -
Finance -0.05 0.03 -0.04 0.04 - -
Transportation - - - - - -
Utilities 0.06 0.06 0.06 0.05 - -
Long Government Bond -0.05 0.04 - - - -
Intermediate Gov't. Bond - - - - - -
One-Y ear Maturity Bond - - -0.42 0.13 -0.31 0.12
High-Yield Bond -0.06 0.05 - - - -
Adjusted R? 0.096 0.100 0.120

p-values from F -test 0.028 0.024 0.011



Table7
Economic Tracking Portfoliosfor Final and Real-Time Data
Real Output

In the first stage (see the news regression), the economic tracking variable and all base assets are regressed on

all possible permutations of instruments. For each variable the regression with maximum adjusted R? i's selected.
In the second stage (shown here), the first-stage errors in the economic variable are regressed on all

permutations of first-stage base assets errors, and again the regression with maximum adjusted R? is selected.
The three columns of coefficients correspond to, first, the final release tracked using final-release instruments,
second, the final release tracked using real-time instruments, and, third, the real-time tracked using real-time
instruments. The reported standard errors are from Newey and West (1987) with 8 lags. The p-values are from
an F -test of overall significance.

Final-Release Tracked Final-Release Tracked Real-Time Tracked
Final-Release |nstruments Real-Time Instruments Real-Time Instruments

4-Quarter Growth Rate

Base Asset Excess Return Coef SE Coef SE Coef SE
CRSP Vaue Weighted - - - - 0.17 0.05
Basic Industries - - - - -0.05 0.03
Capital Goods -0.04 0.03 -0.04 0.03 -0.07 0.04
Construction -0.08 0.02 -0.08 0.02 -0.10 0.02
Consumer Goods 0.07 0.03 0.07 0.03 0.05 0.04
Energy - - - - - -
Finance 0.05 0.02 0.05 0.02 0.06 0.03
Transportation 0.03 0.02 0.02 0.02 - -
Utilities - - - - - -
Long Government Bond -0.09 0.03 -0.10 0.04 - -
Intermediate Gov't. Bond - - - - -0.24 0.10
One-Y ear Maturity Bond 0.42 0.14 0.45 0.15 0.51 0.25
High-Yield Bond - - - - - -
Adjusted R? 0.141 0.139 0.208

p-values from F -test 0.005 0.005 0.000

1-Quarter Growth Rate

Base Asset Excess Return Coef SE Coef SE Coef SE
CRSP Value Weighted - - -0.23 0.18 - -
Basic Industries - - - - - -
Capital Goods -0.15 0.08 -0.11 0.11 -0.09 0.06
Construction - - - - -0.06 0.04
Consumer Goods 0.17 0.07 0.23 0.08 0.18 0.05
Energy - - - - - -
Finance - - - - 0.06 0.06
Transportation - - 0.05 0.06 - -
Utilities 0.11 0.05 0.18 0.06 - -
Long Government Bond -0.19 0.05 -0.19 0.05 - -
Intermediate Gov't. Bond - - - - - -
One-Y ear Maturity Bond - - - - -0.71 0.27
High-Yield Bond - - - - - -
Adjusted R? 0.098 0.102 0.152

p-values from F -test 0.026 0.022 0.003



Table8
Economic Tracking Portfoliosfor Final and First-Release Data
Industrial Production

In the first stage (see the news regression), the economic tracking variable and all base asset are regressed on all

possible permutations of instruments. For each variable the regression with maximum adjusted R?is selected. In
the second stage (shown here), the first-stage errors in the economic variable are regressed on all permutations

of first-stage base assets errors, and again the regression with maximum adjusted R?is selected. The three
columns of coefficients correspond to, first, the final release tracked using final-release instruments, second, the
final release tracked using first-rel ease instruments, and, third, the first rel ease tracked using first-rel ease
instruments. The reported standard errors are from Newey and West (1987) with 24 lags. The p-values are from
an F -test of overall significance.

12-Month Growth Rate
Base Asset Excess Return
CRSP Vaue Weighted
Basic Industries

Capital Goods
Construction

Consumer Goods

Energy

Finance

Transportation

Utilities

Long Government Bond
Intermediate Gov't. Bond
One-Y ear Maturity Bond
High-Yield Bond

Adjusted R?
p-values from F -test

1-Month Growth Rate
Base Asset Excess Return
CRSP Vaue Weighted
Basic Industries

Capital Goods
Construction

Consumer Goods
Energy

Finance

Transportation

Utilities

Long Government Bond
Intermediate Gov't. Bond
One-Y ear Maturity Bond
High-Yield Bond

Adjusted R?
p-values from F -test

Final-Release Tracked
Final-Release | nstrument

Final-Release Tracked
First-Release | nstrument

First-Release Tracked
First-Release | nstrument

Coef SE
-0.07 0.06
-0.08 0.05
0.11 0.08
0.12 0.05
-0.17 0.06
154 0.26
0.067
0.001
Coef SE
-1.65 0.56
0.36 0.18
0.35 0.32
0.54 0.28
0.24 0.13
0.19 0.14
-1.10 1.16
-0.47 0.20
0.044
0.012

Coef SE
-0.07 0.06
-0.09 0.05
0.11 0.08
0.12 0.05
-0.17 0.06
154 0.27
0.067
0.001
Coef SE
-1.52 0.51
0.38 0.19
0.40 0.33
0.57 0.26
0.22 0.12
-0.63 0.24
0.042
0.015

Coef SE
-0.13 0.06
0.06 0.04
0.12 0.06
-0.21 0.08
1.86 0.52
0.055
0.004
Coef SE
-1.18 0.43
0.39 0.20
0.51 0.19
0.16 0.11
-0.20 0.19
0.20 0.13
-1.53 0.81
0.039
0.020



Table9
Economic Tracking Portfoliosfor Final and Real-Time Data
Composite Leading I ndicator

In the first stage (see news regression), the economic tracking variable and all base asset are regressed on all

possible permutations of instruments. For each variable the regression with maximum adjusted R? is selected. In
the second stage (shown here), the first-stage errors in the economic variable are regressed on all permutations

of first-stage base assets errors, and again the regression with maximum adjusted R? is selected. The three
columns of coefficients correspond to, first, the final release tracked using final-release instruments, second, the
final release tracked using real-time instruments, and, third, the real-time tracked using real-time instruments.
The reported standard errors are from Newey and West (1987) with 24 lags. The p-values are from an F -test of

overall significance.

12-Month Growth Rate
Base Asset Excess Return
CRSP Vaue Weighted
Basic Industries

Capital Goods
Construction

Consumer Goods

Energy

Finance

Transportation

Utilities

Long Government Bond
Intermediate Gov't. Bond
One-Y ear Maturity Bond
High-Yield Bond

Adjusted R?
p-values from F -test

1-Month Growth Rate
Base Asset Excess Return
CRSP Vaue Weighted
Basic Industries

Capital Goods
Construction

Consumer Goods
Energy

Finance

Transportation

Utilities

Long Government Bond
Intermediate Gov't. Bond
One-Y ear Maturity Bond
High-Yield Bond

Adjusted R?
p-values from F -test

Final-Release Tracked
Final-Release | nstrument

Final-Release Tracked
First-Release | nstrument

First-Release Tracked
First-Release | nstrument

Coef SE
0.41 0.18
-0.10 0.05
-0.11 0.06
-0.12 0.04
-0.06 0.03
-0.06 0.06
0.84 0.12
0.155
0.000
Coef SE
-0.14 0.08
0.22 0.09
0.08 0.06
-0.21 0.16
-0.60 0.29
411 0.99
0.134
0.000

Coef SE
0.34 0.16
-0.09 0.04
-0.09 0.05
-0.10 0.04
-0.05 0.03
-0.05 0.06
0.82 0.13
0.150
0.000
Coef SE
-0.12 0.08
0.20 0.09
0.07 0.06
-0.17 0.14
-0.66 0.28
428 1.00
0.142
0.000

Coef SE
0.67 0.32
-0.11 0.08
-0.18 0.09
-0.19 0.11
-0.27 0.14
-0.11 0.08
0.20 0.11
1.31 0.38
0.17 0.12
0.113
0.000
Coef SE
0.49 0.10
0.66 0.31
-2.83 1.14
7.86 2.57
-0.53 0.38
0.096
0.000



Table 10
Market Betas of Economic Tracking Portfolios

Excess returns from the tracking portfolio are regressed on a constant and the excess return on the market portfolio. We report the slope estimate on the market
returns, i.e. the beta. The three colums of betas correspond to tracking portfolios where, first, the final release is tracked using final-rel ease instruments, second,
the final release is tracked using real-time instruments, and, third, the real-time release is tracked using real-time instruments. We then test the effect of using
real-time versus final instruments (tracking final data) by testing the hypothesis that the first two betas are equal. Finaly, we test the effect of tracking real-time
versus final variables (using real-time instruments) by testing the hypothesis that the last two betas are equal. Tests are carried out in a Seemingly Unrelated
Regression framework. Bracketed values bel ow beta coefficients are standard errors (first three columns of numerical entries), while those below beta equality
test statistics are p-values for the test (last two columns of of numerical entries).

Market Beta Estimates Wald Tests
Tracking Variable: Final-Release Final-Release Real-Time Fina vs Real Time Final vs Real Time
Instrument Variable: Final-Release Real-Time Real-Time Instruments Tracking Variable
betal" beta" beta"" beta" = beta* beta = beta®*

Tracking Variable

GDP Deflator, -0.0078 -0.0085 -0.0157 0.2561 5.6806
Four-Quarter Growth (0.0059) (0.0054) (0.0068) (0.6128) (0.0172)
GDP Deflator, -0.0484 -0.0440 -0.0581 1.0747 12.3585
One-Quarter Growth (0.0053) (0.0059) (0.0048) (0.2999) (0.0004)
Real Output, -0.0132 -0.0115 0.0104 26.4406 23.7608
Four-Quarter Growth (0.0057) (0.0058) (0.0080) (0.0000) (0.0000)
Real Output, 0.0341 0.0331 0.0479 0.0666 2.6845
One-Quarter Growth (0.0119) (0.0129) (0.0110) (0.7964) (0.1013)
Industrial Production, 0.0350 0.0350 0.0284 0.0232 1.6252
Twelve-Month Growth (0.0093) (0.0093) (0.0100) (0.8790) (0.2024)
Industrial Production, -0.0354 -0.0253 -0.0399 1.1058 0.5487
One-Month Growth (0.0296) (0.0277) (0.0241) (0.2930) (0.4589)
Composite Leading Indicator, -0.0299 -0.0323 0.0020 11.4115 6.5988
Twelve-Month Growth (0.0089) (0.0084) (0.0199) (0.0007) (0.0102)
Composite Leading Indicator, 0.0153 0.0183 0.0572 5.5927 1.1800

One-Month Growth (0.0201) (0.0206) (0.0483) (0.0180) (0.2774)



Table11

Economic Tracking Portfoliosfor Quarterly Data Revisions
Real Output and GDP Deflator

In the first stage (news regression), the revision series and all base assets are regressed on al possible permutations of instruments. For each
variable, the regression with maximum adjusted R?is selected. In the second stage (tracking regression), the first-stage errorsin the economic

variable are regressed on all permutations of first-stage base assets errors, and again the regression with maximum adjusted R?is selected.
The reported standard errors are from Newey and West (1987) with 8 lags. The p-values are from an F -test of overall significance.

Tracking Regressions
Base Asset Excess Return
CRSP Value Weighted
Basic Industries

Capital Goods
Construction

Consumer Goods
Energy

Finance

Transportation

Utilities

Long Government Bond
Intermediate Gov't. Bond
One-Y ear Maturity Bond
High-Yield Bond

Adjusted R?
p-valuesfrom F -test

News Regressions
Instruments

Constant

Treasury Bill Return
Long Term Premium
One-Year Term Premium
Bond Default Premium
CP Default Premium
Dividend Yield

Real Output

GDP Déflator

CRSP Value Weighted

Adjusted R?

SE
0.11
0.03

0.51

0.08
0.38
0.42
0.30
0.21

Real Output
4-Quarter Growth 1-Quarter Growth
Real-Time Instruments Real-Time Instruments

Coef SE Coef
-0.12 0.04 -0.32
0.04 0.02 0.08
0.02 0.02 -
0.03 0.01 -
- - 0.07

- - 0.05

- - 0.19

- - -0.13
0.19 0.11 0.38
-0.03 0.03 -
0.153 0.097
0.003 0.027
-0.71 0.33 -1.96
0.57 0.32 -
0.22 0.07 0.36
-0.69 0.29 -1.14
-0.35 0.31 -1.05
0.23 0.19 1.40
- - 0.68
0.09 0.03 -
-0.02 0.01 -
0.221 0.099

Instrument regressions for base assets not shown

0.58
0.35

0.21

0.30

0.04
0.00

GDP Deéflator
4-Quarter Growth 1-Quarter Growth
Real-Time Instruments Real-Time Instruments

Coef SE Coef
-0.03 0.02 -0.04
-0.01 0.01 -
-0.02 0.01 -0.03
0.04 0.02 0.06
0.01 0.01 0.03
0.02 0.01 -
0.02 0.01 -
- - 0.06
-0.05 0.04 -0.13
0.14 0.09 -
-0.02 0.01 -
0.174 0.064
0.001 0.084
0.67 0.32 0.95
-0.68 0.19 -0.37
-0.13 0.09 -
0.30 0.20 0.62
0.38 0.29 -
0.15 0.16 -
- - -0.33
-0.04 0.05 -
0.07 0.04 0.18
0.01 0.00 0.01
0.267 0.076



Table12

Economic Tracking Portfolios for Monthly Data Revisions
Industrial Production and Composite L eading Indicator

In the first stage (news regression), the revision series and all base assets are regressed on al possible permutations of instruments. For each

variable the regression with maximum adjusted R?is selected. In the second stage (tracking regression), the first-stage errors in the economic

variable are regressed on all permutations of first-stage base assets errors, and again the regression with maximum adjusted R?is selected.
The reported standard errors are from Newey and West (1987) with 8 lags. The p-values are from an F -test of overall significance.

Tracking Regressions
Base Asset Excess Return
CRSP Value Weighted
Basic Industries

Capital Goods
Construction

Consumer Goods
Energy

Finance

Transportation

Utilities

Long Government Bond
Intermediate Gov't. Bond
One-Y ear Maturity Bond
High-Yield Bond

Adjusted R?
p-valuesfrom F -test

News Regressions
Instruments

Constant

Treasury Bill Return
Long Term Premium
One-Year Term Premium
Bond Default Premium
CP Default Premium
Dividend Yield

Lagged Tracking Variable
Inflation

CRSP Value Weighted

Adjusted R?

Industrial Production

12-Month Growth

Real-Time Instruments

Coef

-0.07

0.06
-0.02

0.03
0.07

-0.39

0.028
0.062

347
-1.40
-0.45

0.69
-0.50
-0.72

0.13

0.167

Instrument regressions for base assets not shown

1.45
1.69
0.23

0.52
0.27
0.36

011

1-Month Growth

Real-Time Instruments

Composite L eading I ndicator

12-Month Growth

Real-Time Instruments

Coef

0.009
0.265

274
-2.12

-0.73

-0.15

0.05

0.041

0.91
1.37

0.55

0.05

0.02

Coef

-11.37
19.52
2.03
-2.28
-7.45
0.79

0.61
0.05

0.472

SE

4.78
527
101
112
141
0.71

0.26
0.03

1-Month Growth

Real-Time Instruments

Coef
-0.76
0.27
-0.44
0.49

-14.30
17.07
121

-8.14
2.92
1.92

-0.07

0.10

0.144

SE
0.28
0.20
0.20
0.24

5.96
6.78
0.71

1.90
1.03
133
0.06

0.05
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Figure 1. GDP Deflator. The top panels show the four-quarter and one-quarter growth rates
in the first-release of the GDP deflator. The middle panels show the difference between the
final release and the first release of the four-quarter and one-quarter growth rates. The bottom
two panels show the final releases. All growth rates are constructed using the differencesin
the logs of the series. The one-quarter growth rates are annualized by multiplying by four.



Four-Quarter Growth: Real-Time

10+

-10+

1965 1970 1975 1980 1985 1990 1995
Four-Quarter Growth: Revision

10+
0F S\t A Ao

-10+

1965 1970 1975 1980 1985 1990 1995
Four-Quarter Growth: Final

10+

10+

1965 1970 1975 1980 1985 1990 1995

One-Quarter Growth: Real-Time

10+

-10+

1965 1970 1975 1980 1985 1990 1995
One-Quarter Growth: Revision

10+

-10+

1965 1970 1975 1980 1985 1990 1995
One-Quarter Growth: Final

10+

-10+

1965 1970 1975 1980 1985 1990 1995

Figure 2. Real Output. The top panels show the four-quarter and one-quarter growth ratesin
the first-release of real output. The middle panels show the difference between the final
release and the first release of the four-quarter and one-quarter growth rates. The bottom two
panels show the final releases. All growth rates are constructed using the differencesin the
logs of the series. The one-quarter growth rates are annualized by multiplying by four.
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Figure 3. Industrial Production. The top panels show the twelve-month and one-month
growth rates in the first-release of industrial production. The middle panels show the
difference between the final release and the first release of the twelve-month and one-month
growth rates. The bottom two panels show the final releases. All growth rates are constructed
using the differences in the logs of the series. The one-month growth rates are annualized by
multiplying by twelve.
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Figure 4. Composite L eading I ndicator . The top panels show the twelve-month and one-
month growth rates in the first-release of the composite leading indicator. The middle panels
show the difference between the final release and the first release of the twelve-month and
one-month growth rates. The bottom two panels show the final releases. All growth rates are
constructed using the differences in the logs of the series. The one-month growth rates are
annualized by multiplying by twelve.
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Figure 5. Quarterly News Variables: Real Output and the GDP Deflator. The left-side
panels show the residuals from regressing final-rel ease economic data on final-release
instruments. The right-side panels show the residuals from regressing real -time economic data
on real-time instruments. The series are expressed in one-quarter and four-quarter growth
rates respectively. The one-quarter rates are annualized by multiplying by four.
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Figure 6. Monthly News Variables: Industrial Production (IP) and the Composite

L eading Indicator (CLI). The |eft-side panels show the residuals from regressing final-
release economic data on final-release instruments. The right-side panels show the residuals
from regressing real-time economic data on real-time instruments. The series are expressed in
one-month and twelve-month growth rates respectively. The one-month rates are annualized
by multiplying by twelve.
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