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Abstract:

Little is known about the reactions of daily returns on portfolios with different
characteristics to unexpected changes in macroeconomic conditions. This paper fills this
void by analyzing the reactions of daily returns on portfolios formed on size and book-to-
market ratio to news about a wide range of macroeconomic variables. Returns on
different portfolios not only react to different news but also react differently to the same
news. Reactions of portfolios to macroeconomic news also change over the business
cycle. Results are strongest for news about employees on nonfarm payrolls in
expansions. Both at daily and monthly frequencies, large and growth firms react
differently to employment news from small and value firms in expansions but not in
recessions. Differences in the sensitivities of expected future cash flows to employment
news in expansions can help explain differences in the observed reactions.
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1 Introduction

The relation between returns, fundamentals, such as cash flows and discount rates, and unexpected changes
in macroeconomic conditions is of central importance to financial decision making. Investors need to know
how returns and fundamentals are affected by unexpected changes in macroeconomic conditions for portfo-
lio allocation, risk management and asset pricing purposes. Furthermore, macroeconomic variables might
contain important information about investors’ future consumption.

The intertemporal capital asset pricing model ICAPM) of Merton (1973) suggests that state variables
that predict time variation in future investment opportunity sets should be included as factors in asset pricing
models. Among the most important candidates for state variables in multi-factor asset pricing models are
innovations in macroeconomic variables such as GDP or consumption growth, employment rate and short-
term interest rates. Hence, it is not surprising to find a relatively large literature analyzing the low-frequency
(monthly or annual) relation between the cross-section of returns and macroeconomic variables.! However,
the literature focuses mostly on an aggregate index rather than individual stocks or portfolios formed on
certain firm characteristics when analyzing the high-frequency (intra-day or daily) relation.? This paper fills
this void by analyzing the high-frequency relation between returns on portfolios with different characteristics
and a wide range of macroeconomic variables. Specifically, we analyze whether daily returns on portfolios
of firms with different market capitalizations and book-to-market (BM, hereafter) ratios react to different
types of macroeconomic news or react differently to the same macroeconomic news.

A closely related literature argues that differences in the sensitivities of fundamentals to changes in ag-
gregate conditions can help explain differences in the cross-section of returns. Due to the low-frequency
nature of fundamentals such as cash flows, this strand of the literature focuses on the low-frequency relation
between firm- or portfolio-level fundamentals and aggregate conditions. For example, Bansal, Dittmar, and
Lundblad (2005) analyze the relation between cash flows and aggregate consumption at quarterly frequency

whereas Campbell, Polk, and Vuolteenaho (2010) analyze the effect of the market’s cash flow and discount

!The consumption CAPM of Breeden (1979) and the human capital augmented CAPM of Campbell (1996) and Jagannathan and
Wang (1996), and the conditional versions of these models discussed in Lettau and Ludvigson (2001) are prominent examples of
multi-factor asset pricing models with macroeconomic variables. Closely related to these models are the multi-factor asset pricing
models of Fama and French (1993) and Campbell and Vuolteenaho (2004a) where priced risk factors are of financial nature rather
than macroeconomic.

2A partial list of studies analyzing the reaction of stock prices to macroeconomic announcements includes Pearce and Roley
(1985), McQueen and Roley (1993), Flannery and Protopapadakis (2002), Bomfim (2003), Guo (2004), Bernanke and Kuttner
(2005), Boyd, Hu, and Jagannathan (2005) and Andersen, Bollerslev, Diebold, and Vega (2007). Most of these studies focus on the
reaction of an aggregate market index rather than individual stocks or portfolios with different characteristics with the exceptions
of Guo (2004) and Bernanke and Kuttner (2005) who analyze the reaction to unanticipated changes in the target rate. Bernanke
and Kuttner (2005) analyze the reactions of industry portfolios whereas Guo (2004) analyzes the reactions of portfolios formed on
size. After the first draft of this paper was circulated, we became aware of Gosnell and Nejadmalayeri (2009). The authors analyze
the reactions of three Fama French factors to news about macroeconomic variables. However, they analyze neither the reactions of
portfolios nor the possible sources of the observed reactions.



rate news on both cash flows and discount rates of portfolios formed on BM ratio at monthly and annual
frequencies.’> In this paper, we also provide empirical evidence on the low-frequency relation between
portfolio-level fundamentals and aggregate conditions. However, our goal is different from that of the ex-
isting literature as we analyze the effect of employment news on fundamentals in order to better understand
the differences in the observed reactions of portfolio returns to news about this variable.

Using survey data on consensus forecasts and data on federal funds futures to capture the expected
part of macroeconomic announcements, we first estimate the reactions of daily returns on the ten size- or
BM-sorted portfolios to 21 different macroeconomic variables. Portfolios with different characteristics not
only react to news about different variables but also react differently to news about the same variable. For
example, large and growth firms, on average, react negatively to higher than expected employees on nonfarm
payrolls whereas the reactions of small and value firms are insignificant. Moreover, these differences are
statistically significant. When we distinguish between different phases of the business cycle as in McQueen
and Roley (1993) and Boyd, Hu, and Jagannathan (2005), we find that our results are mainly due to the
significant reactions of stock returns in expansions rather than in recessions. Several tests suggest that our
empirical results are robust to using alternative definitions of the news variable, control variables, subsample
periods and alternative empirical specifications.

We then turn our attention to the effect of employment news, one of the most important macroeconomic
variables, on fundamentals at the monthly frequency in order to analyze the possible sources for the differ-
ences in the observed reactions. First of all, we establish that firms with different characteristics continue
to react differently to news about employees on nonfarm payrolls at the monthly frequency. Specifically,
large and growth firms continue to react negatively to higher than expected employment numbers in expan-
sions whereas their reactions continue to be insignificant in recessions. On the other hand, the reactions of
small and value firms become positive and significant in expansions and remain insignificant in recessions.
Secondly, using the return decomposition approach of Campbell and Shiller (1988a), we decompose unex-
pected monthly returns on these portfolios into their fundamentals to analyze the possible sources for the
observed reactions. In line with findings of McQueen and Roley (1993) and Boyd, Hu, and Jagannathan
(2005), we find that the negative reaction of large firms in expansions is mainly due to an increase in the
discount rate following higher than expected employment numbers in expansions. On the other hand, the
positive reactions of small and value firms in expansions are mainly due to an increase in their expected

future cash flows following higher than expected employment numbers. More importantly, we find that the

3 Also related to this strand of the literature are Gertler and Gilchrist (1994) and Xing and Zhang (2004). Gertler and Gilchrist
(1994) analyze the effect of monetary policy on the fundamentals of small and large firms over the business cycle whereas Xing
and Zhang (2004) analyze the effect of negative business cycle shocks on the fundamentals of growth and value firms.



significant differences in the reactions of small-value firms and large-growth firms in expansions are mainly
due to different sensitivities of their cash flows to employment news in expansions. Finally, as a robustness
check, we analyze the actual relation between dividend growth rates and actual changes in employment
numbers as in Boyd, Hu, and Jagannathan (2005). We find the cash flows of small and value firms to be
more sensitive to changes in employment numbers, similar to the findings of Bansal, Dittmar, and Lundblad
(2005) and Campbell, Polk, and Vuolteenaho (2010).

The rest of the paper is organized as follows. In Section 2, we describe the data sets used in our empirical
analysis. In Section 3, we present our empirical results on the reactions of daily returns to macroeconomic
news. Section 4 takes a closer look at the reactions of returns to employment news. We analyze the possible
sources of the observed reactions in Section 5. We discuss our empirical results in relation to the existing

literature in Section 6. We provide concluding remarks in Section 7.

2 Data

In this section, we describe the methods and data sets used to capture the market’s expectations about
macroeconomic variables. We also briefly describe the data set on daily returns.

We obtain data on real-time macroeconomic variables as first reported and the market’s expectations
about these variables from the Money Market Services International (MMS, hereafter) data set.* For the
Employees on Nonfarm Payrolls, one of the most important variables, the announcement days are available
to us from the Federal Reserve Bank of Philadelphia since 1965. However, the survey expectations for this
variable from the MMS data set are only available starting 1985. To extend our data set and analyze the
robustness of our results to using alternative definitions of news and different sample periods, we also use
an econometric model as in Boyd, Hu, and Jagannathan (2005) to obtain the market’s expectations about
this variable. We discuss the details of this econometric approach in Section 4.

To distinguish between the expected and unexpected components of changes in the Federal Funds Target

Rate, we use daily data on 30 Day Federal Funds Futures traded on the Chicago Board of Trade (CBOT).

*The benchmark weekly MMS survey has been conducted since 1980 and is the most complete history of real-time data as well
as the market’s consensus forecast of US macroeconomic variables. Every Friday, except holidays, MMS surveyed approximately
40 economists, market strategists from major commercial banks, top brokerage houses, consulting firms, some major universities
and some fund management companies by telephone, fax or e-mail for their forecasts of the upcoming week’s announcements. The
survey results are released around 1:30 PM. EST (Eastern Standard Time) every Friday. The MMS data and its description are
available from Haver Analytics.

5The data on 30 Day Federal Funds Futures is available from Datastream. The contracts are cash settled against the average
daily Fed funds overnight rate where the average is calculated over all calendar dates of the delivery month by carrying the rate
from the last business day for weekends and holidays. The implied Federal Funds Target Rate is 100 minus the price quote. Our
data set for news about the Federal Funds Target Rate begins with the rate cut of 25 basis points on July 6, 1989 and ends with the
Federal Open Market Committee (FOMC) meeting on December 16, 2009 when the rate was kept constant.



Following Kuttner (2001) and Bernanke and Kuttner (2005), we define the announcement days for the
Federal Funds Target Rate as the union of the (FOMC) meeting days and the unscheduled announcement
days where the FOMC decided to change the rate unexpectedly.

We use daily returns between February 1965 and December 2009 on the ten value-weighted portfolios
sorted with respect to either size (market equity) or book-to-market ratio (book equity/market equity) avail-
able to us from Ken French’s web site.® Although daily returns on these portfolios are available to us since
July 1963, we restrict our attention to the sample period for which we observe the announcement days for
Employees on Nonfarm Payrolls.

The availability of consensus forecasts and realized values differ across macroeconomic variables be-
cause the MMS did not survey participants about a macroeconomic variable prior to the start date of avail-
ability presented in Table 1. This table summarizes several features of our macroeconomic news data set
such as the number of news observations available, the reporting agency, the start and end date of availability,

the announcement release time and summary statistics for standardized news.’

[INSERT TABLE 1 HERE]

Following the previous literature (Balduzzi, Elton, and Green (2001), Andersen, Bollerslev, Diebold, and
Vega (2003) and Andersen, Bollerslev, Diebold, and Vega (2007)), we use the standardized news defined as
the difference between the actual released announcement and the consensus median market forecast from

the MMS divided by the sample standard deviation of this difference. Specifically, the standardized news

%0One can also use intraday data to capture the effect of macroeconomic news more precisely during a shorter time period around
an announcement (see Andersen, Bollerslev, Diebold, and Vega (2007)) or to analyze the effect of announcement time during a
trading day (see Greene and Watts (1996)). Although, intraday data would be suitable to analyze the reaction of returns on an
individual stock or a portfolio, we choose to use daily data for several reasons. First of all, it would be relatively difficult to
compare the reaction of returns on different portfolios due to nonsynchronous trading during a relatively shorter period of time.
Secondly, it is relatively difficult to construct an intraday data set of returns on different portfolios due to market microstructure
issues whereas daily data is readily available. Finally, most studies analyzing the reaction of returns on an aggregate index to
macroeconomic news also use daily data on returns. (e.g. Flannery and Protopapadakis (2002), Boyd, Hu, and Jagannathan (2005))

"Following Andersen, Bollerslev, Diebold, and Vega (2003), we first group macroeconomic variables into three main groups
with respect to their announcement frequency: quarterly, monthly and six-week. We then group monthly variables into 6 subgroups:
Real Activity, Consumption, Investment, Net Exports, Prices, and Forward-Looking. There are several problems with matching
an announcement day of a macroeconomic variable to a trading day. If there is an announcement on a non-trading day, instead
of losing that observation, we assume that the effect of that announcement would be realized in the first trading day following the
announcement. For example, the stock market is closed on Good Fridays whereas it is a regular business day for most reporting
agencies. Hence, we assign those announcements made on Good Fridays to the first Monday following the announcement. The
second problem is due to the release of two announcements of the same macroeconomic variable on the same day. This is not
very common in our data set and generally happens due to a delay in the release on the previous announcement day. We take a
simple average of the unexpected parts of the delayed and the current announcements released on that day. Furthermore, there are
announcement days in our sample for which we are not able to calculate the news variable due to either a missing forecast or a
missing real-time value. We treat such trading days as non-announcement days even though we know that an announcement for a
particular macroeconomic variable was released on those trading days.



for macroeconomic variable j on the announcement day ¢, S, ;, is defined as

5y = 2t~ ot n
gj

where A, ; and I ; are, respectively, the actual released value and the consensus market expectation obtained
as the median forecast from the MMS data set for the macroeconomic variable j on the announcement day
t. The difference, A;; — Fj;, is the news (non-standardized) variable and &, is the in-sample standard
deviation of the news variable calculated using all available data for the macroeconomic variable j, i.e.
var(A;; — Fj+). The standardization of the news allows us to compare the effect of different

macroeconomic variables with different units of measurement.

The unexpected part of an announcement about the Federal Funds Target Rate can be captured from the
change in the price of the 30 Day Federal Funds Futures due to the announcement. Hence, we define news
about the Federal Funds Target Rate as
D

5 g fme = fme) )

So1 =

where m denotes the corresponding month for the announcement day ¢ and D is the number of calendar
days in month m. f,%,t is the price of the spot-month futures contract on the announcement day ¢ in month m
and fn017t_1 is the price of the same futures contract on the day before the announcement. We refer the reader
to Kuttner (2001) and Bernanke and Kuttner (2005) for further details on this approach.® We should note
that news about the Federal Funds Target Rate differs from news about other variables in two ways. First of
all, news is defined using data on futures rather than data on expectations from the MMS survey. Secondly,
some announcement periods were not known in advance by the market participants whereas announcements
about other variables are generally scheduled and the timing is known to the public in advance.’

Table 1 also presents summary statistics for the standardized news for each macroeconomic variable in
our data set. The standardized news for most macroeconomic variables has a mean around zero confirming
the findings of the previous literature on the unbiasedness of the MMS forecasts. There is no macroeconomic

variable with a standardized news that has a mean significantly different from zero. However, one should

note that there are few variables such as the Federal Funds Target Rate that might have possible outliers.

8For the time period analyzed by Kuttner (2001), the expected and unexpected components of changes in Federal Funds Target
Rate in our data set are identical to those reported in Table 2 of Kuttner (2001).

9Especially prior to 1994, the announcement days for the Federal Funds Target Rate were not regularly scheduled. Even after
1994, when the Federal Reserve Board adopted the policy of officially announcing its decision on the target rate, there are few
unscheduled announcements between the official Federal Open Market Committee meeting days.



3 The Reaction of Portfolio Returns to Macroeconomic News

In this section, we first analyze the reactions of returns on the ten size- or BM-sorted portfolios to macroeco-
nomic news where we do not distinguish between different economic conditions. We then turn our attention

to the reactions over the business cycle where we distinguish between economic expansions and recessions.

3.1 The Reaction of Portfolio Returns to Macroeconomic News over the Whole Sample

To analyze the reaction of stock returns to news about macroeconomic variables over the whole sample

where we do not distinguish between different states of the economy, we estimate the following linear

specification:
21 21
rit = Po,i + Z B1,ijSj¢ + Z Bo,ijlje + €it 3)
j=1 j=1,j#14
where r; ; is the return on the i (i =1,2,...,10) decile portfolio of the ten size- or BM-sorted portfolios.

Sjt is the news about the macroeconomic variable j on the trading day ¢ described as in Equation (2)
for the Federal Funds Target Rate and Equation (1) for other variables. I;; is a binary variable that is
equal to one if it is an announcement day for the macroeconomic variable j and zero otherwise.! We
assume that S;; is zero if ¢ is not an announcement day for the macroeconomic variable j. We opt to use
this specification rather than estimating the effect of each macroeconomic variable separately using data
only on announcement days for that macroeconomic variable. This specification takes into account the
possibility of several announcements on the same day which is common in our data set!! and captures only
the effect of the variable of interest by controlling for the possible reaction to other news released on the
same day. Furthermore, the announcement day dummy variable, I;;, controls for other possible effects
of announcement days on returns that are not captured by the surprise variable.'> We estimate the linear
specification via seemingly unrelated regressions (SUR) for the ten size-sorted portfolios and the ten BM-
sorted portfolios. Estimating the coefficients using SUR allows the error terms across different portfolios to

be correlated and allows us to test hypotheses on the coefficient estimates of different portfolios.!?

!%Export and Import Price Indices are always announced on the same day. Hence, the announcement day dummy variable, I ¢,
during our sample period is identical for these two variables. To avoid the problem of multicollinearity, we arbitrarily choose to
drop the dummy variable for the Export Price Index (variable 14).

"There are 1,483 trading days (13% of our sample) with two or more announcements released.

I2We also estimated the effect of each macroeconomic variable separately using data only on announcement days for that macroe-
conomic variable. Doing so, we only consider announcement days for a specific macroeconomic variable without controlling for
the effect of other macroeconomic variables on returns. We find that the main results discussed in this section on the asymmetries
in reactions of different portfolios to macroeconomic news remain unchanged.

BDue to relatively large number of observations, it is impossible to estimate the specification in Equation (3) for daily returns
on the ten size- or BM-sorted portfolios via Generalized Method of Moments (GMM) with heteroscedasticity and autocorrelation
consistent (HAC) standard errors. Although the estimation of a simple linear specification is relatively straightforward, the GMM



Table 2 presents the reactions of returns on the ten size-sorted portfolios to news about macroeconomic

variables estimated based on the data set excluding the possible outliers of the target rate news.'*

[INSERT TABLE 2 HERE]

Here, we discuss the overall significance of the reactions to macroeconomic news before turning our
attention to signs of the reactions in the next section when we distinguish between different phases of
the business cycle. Different deciles of the size-sorted portfolios react to news about different macroeco-
nomic variables. To identify whether the reactions to a specific macroeconomic news are jointly significant
across all size-sorted portfolios, Table 2 also presents the Bonferroni p-values for each macroeconomic vari-
able. These p-values provide a robust and conservative measure of significance across portfolios and allow
us to understand whether news about a specific variable reveals important information for the size-sorted
portfolios. Based on 10% significance level for the Bonferroni p-values, the size-sorted portfolios react
significantly to news about Employees on Nonfarm Payrolls, Retail Sales, Trade Balance and several price
indices. Size-sorted portfolios also react significantly to news about other variables such as Hourly Earnings,
Consumer Credit, Housing Starts and the Federal Funds Target Rate although the conservative Bonferroni
p-values do not identify these variables to be important. Similar to the findings of the previous literature,
none of the size-sorted portfolios react significantly to news about macroeconomic variables considered
important such as GDP related variables and Industrial Production.

A closer look at the reactions of the size-sorted portfolios to news about macroeconomic variables
reveals important asymmetries between large and small stocks. The significance of the reactions to news
about Employees on Nonfarm Payrolls as measured by the Bonferroni p-values are generally due to the
significant reaction of stocks with relatively higher market capitalizations (6™ to 10™ decile portfolios). On

the other hand, the significant reaction to Retail Sales is mainly due to the significant reaction of smaller

algorithm fails to converge due to the large number of observations. Hence, in this section, we choose to present the results for
the ten size- or BM-sorted portfolios based on SUR estimation. On the other hand, we can estimate the specification in Equation
(3) via GMM with HAC standard errors for the first and tenth deciles of the size- or BM-sorted portfolios and a limited number of
macroeconomic variables. We discuss the results of this and other robustness checks for the reaction to news about Employees on
Nonfarm Payrolls in the next section.

To analyze the effect of possible outliers, we include the square of the surprise variables as additional explanatory variables
in our empirical specification in Equation (3). If the squared surprise has a significant effect on returns and/or the effect of the
surprise variable itself becomes insignificant, we argue that the outliers of that macroeconomic variable might have an impact on
our empirical results. We find that the only variable for which the reactions of portfolios are sensitive to possible outliers is the
target rate. Bernanke and Kuttner (2005) also argue that the reaction of the aggregate market portfolio to news about the target
rate is sensitive to possible outliers. Hence, we choose to present coefficient estimates based on the data set excluding the possible
outliers of the target rate news. The last row of each table presents the reaction to target rate news based on the whole sample
including outliers. The coefficient estimates of other variables do not change significantly whether we include or exclude outliers
of the target rate news. The results based on the whole data set including the outliers for the target rate news are available from the
author upon request.



firms (1% to 6™ decile portfolios). Almost all size-sorted portfolios react significantly to news about Trade
Balance, several price indices and the Federal Funds Target Rate. '

To analyze whether the differences in the reactions of small and large stocks are statistically significant,
the last column of Table 2 presents the Wald statistics testing the equality of the reactions of the first and
tenth decile portfolios to each macroeconomic news. The only variable for which the reaction of large stocks
is significantly different from that of small stocks is the Employees on Nonfarm Payrolls.!® Furthermore,
the strength of the reaction to news about this macroeconomic variable (the absolute value of the coefficient
estimate) increases almost monotonically with market capitalization.

We analyze the differences in the reactions of small and large stocks to a relatively large number of
macroeconomic variables. One might argue the fact that searching over a large set makes it more likely that
the researcher might find significant results for a smaller set of these variables. For example, at the 10%
significance level, we might find that the reactions of small and large stocks are statistically significant from
each other by pure chance for 2 of 21 variables analyzed. First of all, Employees on Nonfarm Payrolls is
arguably the most important macroeconomic variable, sometimes referred as the “king of announcements”.
Secondly, there is also anecdotal evidence in the press that the market closely follows news about this
variable. Finally, to avoid any concerns of data mining in our results, the last column of Table 2 also
presents the significance level of the equality test based on standard errors corrected via the Bonferroni
correction. Our results suggests that the significant difference between the reactions of small and large firms
is not possibly due to data mining issues.

The difference in the reactions of small and large stocks to news about Employees on Nonfarm Payrolls
is not only statistically but also economically significant. On average, a one standard deviation positive
surprise in the employment numbers decreases the return on large stocks by 18 basis points. The effect is
only 3 basis points and insignificant for the return on small stocks. The difference of 15 basis points between
the reactions of small and large stocks is economically significant for daily returns.!”

Table 3 presents the reactions of the ten BM-sorted portfolios to news about macroeconomic variables.

Monetary policy decisions, e.g. the raw change in the Federal Funds Target Rate, might have different effects on portfolio
returns with different characteristics in addition to the news variable. To this extent, we estimated an empirical specification similar
to the one in Bernanke and Kuttner (2005) where they estimate a regression of the CRSP-value weighted return on the raw change.
In line with their findings, we also find that the raw change in the target rate does not have a significant effect on the portfolio
returns. Furthermore, our results on the effect of the news variable about the target rate does not change significantly when we
control for the raw change.

!6The reaction of small and large stocks are also significantly different from each other for news about Housing Starts and Federal
Funds Target Rate although the overall reaction of size-sorted portfolios as measured by the Bonferroni p-values is not significant.
Furthermore, the reaction to the Federal Funds Target Rate is sensitive to possible outliers of this news variable.

"The interpretation of the reaction to other variables is similar except the Federal Funds Target Rate since it is measured
differently than other variables. A one basis points unexpected raise in the target rate significantly decreases the one-day return of
large stocks by 2.85 basis points where is it decreases the one-day return on small stocks by 1.39 basis points.



At the 10% significance level for the Bonferroni p-values, the ten BM-sorted portfolios react significantly
to news about Employees on Nonfarm Payrolls, Trade Balance, Housing Starts, Federal Funds Target Rate
and several price indices. Several of the BM-sorted portfolios also react significantly to news about Hourly
Earnings and Retail Sales although the reactions of all BM-sorted portfolios to news about these variables

are not significant as measured by the Bonferroni p-values.
[INSERT TABLE 3 HERE]

The significant reaction to news about Employees on Nonfarm Payrolls and Core CPI is mainly due to
the significant reactions of growth rather than value firms whereas the opposite holds true for news about
Export Price Index. The reactions to news variables such as Trade Balance, Housing Starts and the Federal
Funds Target Rate are almost uniformly significant across all deciles of the BM-sorted portfolios.

More importantly, growth and value firms react significantly different from each other to news about
Employees on Nonfarm Payrolls, Retail Sales, Export Price Index and Core CPL'® However, as for the size-
sorted portfolios, the only variable for which this differential reaction is not possibly due to issues related to
data mining is the Employees on Nonfarm Payrolls. The strength of the reaction to news about Employees
on Nonfarm Payrolls decreases almost monotonically with respect to the BM ratio.

Our results on the reactions of the BM-sorted portfolios to news about Employees on Nonfarm Payrolls
are also economically large. A one standard deviation positive surprise about Employees on Nonfarm Pay-
rolls, on average, decreases the one-day return on growth stocks by 19 basis points and value stocks by only

3 basis points. The difference of 16 basis points is economically significant for daily returns.

3.2 Reaction of Portfolio Returns to Macroeconomic News over the Business Cycle

Several previous studies, including McQueen and Roley (1993), Andersen, Bollerslev, Diebold, and Vega
(2007) and Boyd, Hu, and Jagannathan (2005), analyze the reaction of S&P 500 returns to macroeconomic
news over the business cycle and find that the effect of macroeconomic news on S&P 500 returns differs
between economic expansions and recessions. In this section, we analyze the reactions of stock returns on
portfolios with different characteristics to macroeconomic news over the business cycle.

We use the business conditions index of Aruoba, Diebold, and Scotti (2009) (ADS index, hereafter)

180ur results on the reaction of portfolios to news about the target rate are sensitive to the possible outliers of this variable. If we
estimate the reaction of BM-sorted portfolios using the whole data set including the possible outliers, the reactions of growth and
value firms are significantly different from each other. However, this does not hold true when we exclude the possible outliers. We
believe that the results are more sensible when we exclude the possible outliers since none of the BM-sorted portfolios except the
first decile portfolio reacts significantly to target rate news when we include the possible outliers.



available to us from the Federal Reserve Bank of Philadelphia.!” The ADS index is designed to track
economic conditions in real-time with high frequency data. The average value of the ADS index is zero and
values greater (smaller) than zero indicate better (worse) than average economic conditions. We choose to
use the ADS index since it is available at the daily frequency.?’

To analyze the reactions over the business cycle, we estimate the following empirical specification via

SUR for ten deciles of the size- or BM-sorted portfolios:

ex ex|
7’i,t - ﬁrec rec,t + /8 p( - rect + Z/Bief] 7, tlrec N + Z 61 ZI; - rec,t)
21
ex|
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where 1c; is a dummy variable that is equal to one if the ADS is negative on trading day ¢ and zero

otherwise.
[INSERT TABLE 4 HERE]

We first focus on the reactions of stock returns to news about Employees on Nonfarm Payrolls over the
business cycle. First of all, returns on small and value stocks react significantly to news about this variable
during periods of good economic conditions even though the overall reaction is insignificant when we do
not distinguish between different economic conditions. Secondly, the overall significant reactions of size-
or BM-sorted portfolios based on the Bonferroni p-values are mainly due to their significant reactions in
expansions rather than in recessions. Finally and more importantly, the difference in the reactions of small-
value and large-growth firms to news about Employees on Nonfarm Payrolls is more pronounced during
periods of good economic conditions.

The strength and robustness of our results about Employees on Nonfarm Payrolls might not be surprising
as it is one of the most important macroeconomic variables that the market “watches” closely. However, the
sign of the reaction might be relatively counterintuitive as our results suggest that the stock market responds
negatively to positive news about employment numbers. In other words, news about improving labor market

conditions decreases daily stock returns on size or BM-sorted portfolios. These results are counterintuitive

Since the ADS index is updated as data on the index’s underlying components are released, its real time nature is important. In
this paper, we use the vintage available as of 14 May 2010. However, one should keep in mind that these values of the index would
not have been available to the investors until 14 May 2010, a similar issue faced by NBER recession dates. In the next section, we
discuss the robustness of our results to an alternative measure of economic conditions based on the real-time recession probabilities
of Chauvet and Piger (2008).

2We also consider alternative definitions of economic conditions such as dummy variables based on the NBER recession dates
and real-time recession probabilities of Chauvet and Piger (2008) which we discuss in further detail below. Our results presented
in this section are robust to these alternative definitions of economic conditions.
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as one would expect the stock returns to react positively to news about improving economic conditions.
First, we should note that this is not a reflection of the methodology used to capture the unexpected part
of an announcement since, as we discuss below, our results are robust to using alternative definitions of
employment news and economic conditions. Secondly, we are not the first to report this counterintuitive
reaction of stock returns to positive employment news. Our results are consistent with those discussed
in McQueen and Roley (1993), Boyd, Hu, and Jagannathan (2005) and Andersen, Bollerslev, Diebold, and
Vega (2007). We discuss these results in further detail in Section 6. Briefly, the argument can be summarized
as follows. An unanticipated increase in the employment rate during periods of economic expansions may
lead to an increase in interest rate expectations with a negative effect on stock prices and an increase in
growth expectations with a positive effect on stock prices. However, the interest rate effect dominates the
growth rate effect causing stock returns to react negatively to an unanticipated increase in employment
numbers.

Our results for other macroeconomic variables are broadly consistent with those in McQueen and Roley

(1993) and Andersen, Bollerslev, Diebold, and Vega (2007) and can be summarized as follows:

1. Variables such as Hourly Earnings and Core CPI reveal important information about stock returns in

expansions but not in recessions.

2. Other variables such as Construction Spending and Hourly Earnings reveal important information

about stock returns in recessions but not in expansions.

3. There is also some evidence of significant differences in the reactions of portfolios to news about

some other variables such as Core PPI in expansions.

On average, stock returns react negatively to higher than expected price levels and target rates in both
expansions and recessions. Higher than expected price levels or target rate signal higher than expected
discount rates for the cash flows of firms which in turn results in a decreases in stock prices. As in McQueen
and Roley (1993), stock returns react negatively to news about improving economic conditions, such as
good news about Construction Spending, in expansions. This might be also explained by the larger increase
in discount rates relative to the increase in expected future cash flows following news about improving

economic conditions in expansions. We discuss this argument in more detail in Section 5.
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4 The Reaction to News about Employees on Nonfarm Payrolls

For the rest of the paper, we focus on the Employees on Nonfarm Payrolls and refer to it as employment
numbers or news. Before proceeding to the possible sources of the reaction, we take a closer look at the
reaction of stock returns to news about this variable in this section. We start with analyzing the robustness of
our results to using different subsamples as well as alternative definitions of news, economic conditions and
portfolios. We then analyze the robustness of our results to including unobserved macroeconomic factors in
our empirical specification as control variables. Finally, we also analyze the reaction of stock returns in a

multivariate GARCH framework.

4.1 Alternative Definitions of News, Economic Conditions and Portfolios

As mentioned in Section 2, the announcement days for employment numbers are available to us from the
Federal Reserve Bank of Philadelphia since 1965. However, the MMS survey expectations for this variable
are only available starting February 1985. To analyze the robustness of our results to using different subsam-
ples and alternative definition of news, we also employ an econometric model to form market’s expectations
about this variable as in Boyd, Hu, and Jagannathan (2005). Specifically, we estimate the following empiri-

cal specification for changes in employment numbers:!

AEMP, = a9+ a1TBy + aoDFY; + 24: biAIP,_; + i GAEMP,;_; + vy 5)
i=1 i=1

where AEM P, is the change in the employment numbers, T'B; is the 3-month treasury bill rate, DF'Y;
is the default yield defined as the difference between the yields of Moody’s BAA and AAA bond indices,
AIP; is the log growth rate of industrial production. As in Boyd, Hu, and Jagannathan (2005), we also
estimate this empirical specification using real-time data for employment and industrial production which
is available to us from the Federal Reserve Bank of Philadelphia. Our data set for employment news starts
with the employment numbers for January 1965 which is observed on 4 February 1965. We use a 5-year
rolling window of monthly observations starting with the first window of observations between January
1960 and December 1964. The correlation between employment news based on the econometric model
and those based on MMS survey expectations is 0.78 for the period between February 1985 and December

2009. However, MMS participants provide better forecasts of changes in employment numbers than the

2IThis empirical specification is very similar to the one used in Boyd, Hu, and Jagannathan (2005) and our results are robust to
using some other alternative empirical specifications.
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econometric model as measured by the relative root mean square forecast error of 0.76.%2

To analyze the robustness of our results to using alternative definitions of economic conditions, we
use two additional measures of economic conditions, namely recession dummy variables based on NBER
business cycle dates (NBER) and real-time recession probability of Chauvet and Piger (2008) (CP).23 The
dummy variable based on NBER business cycle dates is one if the NBER defines that month to be a re-
cession period and zero otherwise. The dummy variable based real-time recession probability is one if the
probability of a recession is greater than 0.5 and zero otherwise.?* Both of these alternative definitions of
economic conditions are only available at the monthly rather than the daily frequency. Hence, we assume
that they remain constant within a given month. The daily correlations between these alternative measures
and that based on ADS are both 0.45 for the period between 1967 and 2009 whereas the correlation between
these two alternative measures is 0.84 for the same period.

Table 5 presents the reactions of the first and tenth decile of size- and BM-sorted portfolios to employ-
ment news based on the econometric model in Equation (5). We estimate the empirical specification in
Equation (4) only for the first and tenth decile portfolios rather than all ten portfolios. Although we present
results only for the reaction to employment news, we still control for the reactions of stock returns to all the
other macroeconomic news.?> The coefficient estimates are obtained via GMM with HAC standard errors

rather than SUR.
[INSERT TABLE 5 HERE]

The reactions of small and value firms continue to be significantly different from that of large and growth
firms in expansions but not in recessions. The evidence of a significant reaction to employment news in
expansions is more pronounced in the later sample between 1985 and 2009. There is also some marginally
significant evidence of a positive reaction of small and value firms. Overall, these results suggest that the
significant difference in the reactions of small-value firms and large-growth firms to employment news is
robust to using alternative definitions of the news variable and the recession periods as well as different
subsamples.

Finally, we analyze the robustness of our results to using alternative definitions of portfolios. Rather

than analyzing the size and BM-sorted portfolios separately, we estimate the reactions of daily returns on

ZFurther details on the news variable based on the econometric model is available from the author upon request.

BThese variables are available to us from the websites of NBER and Jeremy Piger at University of Oregon.

*This variable is only available starting February 1967.

»We exclude the announcement day dummy variables for Unemployment Rate, Hourly Earnings, Personal Consumption Ex-
penditures, Export Price Index, Core PPI and CPI when estimating the empirical specification for the subsample period between
1985 and 2009. These variables have the same announcement days as some other variables in the data set when we split our sample
into expansions and recessions. This causes a multicollinearity problem similar to the one for Equation (3).
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the 25 size and BM cross-sorted portfolios to employment news over the business cycle. To this extent,
we estimate the reaction of daily returns to employment news only on announcement days for this variable
without controlling for the reaction to other macroeconomic news released on the same day.?® Here, we
use the news variables defined based on the consensus median forecast from the MMS survey data and
the business cycle dummy variable based on the ADS index. The sample consists of announcement days
for employment numbers between February 1985 and December 2009. Figure 1 presents our empirical
results. We multiply the coefficient estimates by -1 for ease of exposition. In other words, a positive number
represents a negative coefficient estimate and vice versa. Our results are quite similar to those based on the
ten size- or BM-sorted portfolios. There is a clear pattern for the reactions of 25 cross-sorted portfolios. The
reactions of large-growth firms to employment news in expansions are larger in absolute value than those
of small-value firms. There is no such clear pattern in recessions. Although not presented, the reactions in
expansions are mostly significant for all portfolios whereas they are mostly insignificant in recessions. The
results are similar for the news variable based on the econometric model and alternative definitions of the

business cycle dummy variable.

[INSERT FIGURE 1 HERE]

4.2 Control Variables

In addition to observed macroeconomic news, stock returns might also be reacting to unobserved macroe-
conomic factors. Hence, ignoring the effect of these unobserved factors might affect the reaction of stock
returns to observed macroeconomic news. In this section, we analyze the robustness of our results to in-
cluding unobserved macroeconomic factors in our empirical specification. Specifically, we estimate the
empirical specification in Equation (4) for the first and tenth decile portfolios with proxies for unobserved
macroeconomic factors as control variables in addition to the observed macroeconomic news.

To proxy for daily changes in unobserved macroeconomic factors, we extract principal components
from several daily variables that might reflect changes in investors’ expectations about macroeconomic con-
ditions. Our approach of extracting principal components can be considered as a special case of Andreou,
Ghysels, and Kourtellos (2010) where they argue that principal components extracted form a large num-
ber of daily financial variables might help predict macroeconomic variables such as output and inflation.

Specifically, we extract the first four principal components from daily changes in the 10 year treasury bond

26This specification is similar to the one in (4). Specifically, we estimate the following linear specification: r; ; = ﬁ{fﬁ;lmu +
g (1= Trec,t) 4 BT St lrec,t + B15St(1 — Liec,e) + €i,c where Sy is the employment news and lrec,¢ is a business cycle dummy
variable.
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yield, the term spread defined as the difference between the 10 year treasury bond yield and the 3 month
treasury bill yield, the WTI oil price, the Commodity Research Bureau (CRB) commodity price index, the
effective US exchange rate against major currencies and the ADS index. All these variables except the ADS
index are available at daily frequency from Datastream. We choose to focus on the later subsample between
1985 and 2009 as some of these daily variables are not available for the whole period of the earlier sample
between 1965 and 1985. The first four principal components explain 82% of the variation in these six daily
variables.

Our results for the reaction of stock returns to employment news do not change qualitatively when
we include unobserved macroeconomic factors in our empirical specification. Although we choose not to
present the results here for the sake of brevity, we briefly discuss our findings. First of all, unobserved
macroeconomic factors seem to have a significant effect on daily stock returns although the effect changes
with respect to the factor and the portfolio considered. More importantly, the reactions of small and value
firms to employment news continue to be significantly different from those of large and growth firms in
expansions. Finally, there is also some evidence that the reactions of small and large firms are different in

recessions even though neither small nor large firms react significantly to employment news in recessions.

4.3 Multivariate GARCH Specification

Daily returns are known to have time-varying conditional volatility. We have not considered this possibility
in our main results in Section 3 due to the difficulty involved in estimating a multivariate model with time-
varying conditional variance-covariance matrix for a large number of portfolios. However, a bivariate model
for the first and tenth decile portfolios with time-varying conditional variance-covariance matrix can be
estimated in a relatively straightforward manner. In this section, we analyze the reactions of stock returns
to employment news in a bivariate GARCH framework. Specifically, we estimate the following diagonal

VECH with the mean vector and the conditional covariance matrix of the following form:

T1t
= /8660 : ]-rec,t + IBBXP : (1 - ]-rec,t)
T10,t
+ 71~ec : SQ,t : 1rec,t + ,8fo : S2,t : (1 - 1rec,t)
+ ,3566 : IQ,t : 1rec,t + ;fop : IQ,t : (1 - 1rec,t) + &t
Ht = ﬂo + Ql . Et_1€;,1 + Qg . Ht—l (6)
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where 34, By, 81, B;™", B5°¢ and B5™" are two-by-one vectors of coefficients and - is the element-
by-element product. Ss; and Io; are two-by-one vectors of employment news and the corresponding
announcement days, respectively, and &; is the two-by-one vector of error terms with the conditional co-
variance of H;. The coefficient matrices in the conditional variance equation (£2g, £21, {22) are indefinite
two-by-two symmetric matrices. We estimate the bivariate GARCH specification via maximum likelihood
with Bollerslev-Wooldridge robust standard errors.

Our results for the reaction of stock returns to employment news do not change qualitatively when we
control for time-varying conditional heteroskedasticity of daily returns.?’ Although we choose not to present
the results here for the sake of brevity, we briefly discuss our findings. First of all, not surprisingly, daily
stock returns exhibit time-varying conditional volatility as suggested by the significant coefficient estimates
of the elements of €27 and €22. More importantly, the reactions of small and value firms to employment
news continue to be significantly different from those of large and growth firms in expansions. Finally, there
is also some evidence that small stocks react positively to employment news in recessions suggesting that

good news about improving labor market conditions is actually good news for small stocks in recessions.

5 Fundamentals and Macroeconomic News

Our empirical results suggest that the reactions of returns on large-growth firms to employment news in
expansions are significantly different from those of small-value firms. In this section, we analyze whether
differences in the reactions of fundamentals can account for the differences in the observed reactions of
size- and BM-sorted portfolios to employment news. To this extent, we first establish that small-value firms
continue to react to employment news differently from large-growth firms at the monthly frequency. Using
the Campbell and Shiller return decomposition approach, we then decompose returns into cash flow and
discount rate components and analyze the effect of employment news on these two components over the

business cycle at the monthly frequency.

5.1 The Return Decomposition Approach

We first briefly discuss the return decomposition approach and related issues in the empirical implementation

of this approach. To decompose the returns into fundamentals, we use the return decomposition approach

2"We also considered including the news variable and the announcement day dummy variable in the variance equation. Our
results on the reaction of stock returns to employment news do not change qualitatively. There is some marginally significant
evidence that the conditional volatility of stock returns reacts to employment news.
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discussed in Campbell and Shiller (1988a), Campbell and Shiller (1988b), and Campbell (1991).2 For
completeness, we briefly discuss the theoretical background for the return decomposition before focusing
on the details of the empirical implementation.?’

Campbell and Shiller (1988a) show that the excess return on a stock can be approximated as a linear

combination of revisions in expected future dividends and expected future returns as follows:

Nip =17y — Bialry,] = <Et {ZP{Adi,t-ﬁ-J} —Ei [Z ol Adi,t-i-j])

3=0 J=0
> . > .
- (B S ptrions| B | L))
j=1 i=1
= Nid,t — Nyt )

where 77, is the excess return on the " portfolio in period ¢, Ad; 1 is the one period change in log dividends
(or equivalently the dividend growth rate) and F,[-] denotes the expectation operator given the information
set in period t. p; is a parameter of linearization and is defined as p; = 1/(1 + exp(d; — p;)) where p; is the
log price of the i portfolio and (d; — p;) is the average log dividend-price ratio. Campbell and Vuolteenaho
(2004a) note that p; is a discount coefficient that can be related to either the average log price dividend ratio
or the average consumption wealth ratio. 7;; is the unexpected excess return, 7; 4 is the change in the
expectations of future cash flows and 7 ,.; is the change in the future rates used by investors to discount the
cash flows (or equivalently, the change in the equity premiums or the future excess returns).

Empirically, one can employ a forecasting model to obtain proxies for the relevant expectations in the

log-linear approximation.’® Following the previous literature, we model the dynamics of the returns on

2The Campbell and Shiller return decomposition approach is widely used in the empirical finance literature. A partial list
of studies using the Campbell and Shiller decomposition for various purposes include Campbell and Ammer (1993), Campbell
and Mei (1993), Patelis (1997), Vuolteenaho (2002), Campbell and Vuolteenaho (2004a), Campbell and Vuolteenaho (2004b),
Bernanke and Kuttner (2005), Hecht and Vuolteenaho (2006) and Campbell, Polk, and Vuolteenaho (2010).

The reader is referred to Campbell (1991) and Campbell and Shiller (1988a) for further details.

0ne can also use long horizon regressions instead of a VAR as in Cohen, Polk, and Vuolteenaho (2003) to decompose the
returns. They argue that long horizon regression is a more appropriate approach for managed portfolios and estimating a VAR
for the size- or BM-sorted portfolios might be problematic. The key assumption underlying the VAR approach is that this period’s
dependent variables are next period’s independent variables. This assumption might be violated for portfolios with managed weights
such as the Fama-French size- or BM-sorted portfolios as they are rebalanced June of each year according to changes in market
capitalizations and BM ratios. For example, the VAR approach might incorrectly link the dependent variables for small firms to
independent variables for large firms. This is especially problematic when one uses annual data to estimate the VAR as in Cohen,
Polk, and Vuolteenaho (2003). However, the violation of this assumption is less of a problem for monthly data. Furthermore,
Boudoukh, Richardson, and Whitelaw (2008) argue that the long horizon predictability of stock returns might be spurious. Hence,
we opt to choose the simpler and more elegant alternative of VAR.
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portfolios as components of the following VAR(1) model:

Zit = =Aizis 1+ &y ®)

where z; ; is a ((k + 1) x 1) vector process whose first element is the excess return on the i™ portfolio in
month ¢. x; ; is a (k x 1) vector process whose elements have forecasting power for r;, and &+((k+1)x1)
is the vector of the unpredictable components of the elements in the VAR.

Using the VAR model in Equation (8) and the log-linearization in Equation (7), one can obtain estimates
of the unexpected excess returns (7;¢), the cash flow component (7; 4;), and the discount rate component
(1i,r,t)- Specifically, let “”” denote the estimated values, e.g. éi,t denotes the residuals (or equivalently, the

one-period forecast errors) from the VAR estimation, then 1); ¢, 7); .+ and 7); 4+ can be expressed as follows:

Nig = elléi,t
0 . N
ire = €Y pIAIG = e\ piAi(I— pihi) &, )
j=1
Hiag = (rh— Ealri]) + fipe = L (T+ piAi(T— piAq) "€ (10)

where I is the (k + 1) x (k 4 1) identity matrix and e1((k + 1) x 1)) is the first unit vector, i.e. a vector
whose first element is one and the others are zero.

In the empirical implementation of the Campbell and Shiller approach, one needs to choose state vari-
ables that have forecasting power for returns. However, one needs to be careful about what state variables
to include in the VAR specification as the results tend to be sensitive to the choice of state variables. In
a recent paper, Chen and Zhao (2009) demonstrate the sensitivity of the return decomposition approach to
the state variables used in the empirical specification. They emphasize that the impact of a state variable
on the decomposition is a function of its persistence. They identify the 10-year smoothed price-earnings
ratio with an autocorrelation of 0.99 to be the variable that has the greatest impact on the results of the
decomposition in their study. They also suggest several possible remedies. In this paper, we use one of
the suggested remedies, namely the principal components approach, to minimize the effect of the choice
of state variables on our results. Specifically, we include the first eight principal components from a large
set of predictor variables including the value spread used in Campbell and Vuolteenaho (2004a) and almost

all variables used in Welch and Goyal (2008).! In addition to these eight principal components, we also

31Our data set includes dividend payout ratio, stock variance, default return spread, long term yield, long term return, inflation,
term spread, treasury bill rate, default yield spread, dividend price ratio, dividend yield, earning price ratio, book to market ratio,
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include returns on the five Fama-French industry portfolios as state variables in our VAR specification since
there is some empirical evidence that the industry portfolios have some predictive power for returns on size-

and BM-sorted portfolios (see Kong, Rapach, Strauss, Tu, and Zhou (2009)).

5.2 The Reaction of Unexpected Excess Monthly Returns to Employment News

In this section, we analyze the reactions of unexpected returns to employment news at the monthly frequency.
To this extent, we choose to use employment news based on the econometric model in Equation (5) rather
than news variable based on survey expectations. The news variable based on the econometric model is more
appropriate for an analysis at monthly frequency. First of all, the news variable based on the econometric
model allows us to use a longer sample period starting in 1965. A longer sample is especially important
at the monthly frequency where the number of observations is rather limited. Secondly, the news variable
based on the econometric model uses information available up to the last day of the previous month whereas
the news variable based on survey expectations might contain information related to the current month. This
distinction is important for an analysis at monthly frequency since survey participants might incorporate
additional information into their expectations and one might not observe a significant reaction of stock
returns to employment news at the monthly frequency.

To analyze the reaction of unexpected excess monthly stock returns to employment news, we estimate

the following empirical specification via GMM with HAC standard errors:

Tec

ﬁi,t = 0,i +rec,t + 58?(1 - 17"60,15) + ﬁie@'cSZ,tlrec,t + ﬁfszQ,t(l - 1rec,t)

+ B2, DRNmkt,rt + B2i,CFNmkt,dt + it (11)

where 7); ; is the unexpected excess return on portfolio z in month ¢, 7kt .+ and 7kt q,¢ are the cash flow
and discount rate components of the market portfolio (CRSP value-weighted index). S2 ; is the employment
news in month ¢ and 1,..; is the recession dummy variable. Our empirical model is motivated by the
two-beta model of Campbell and Vuolteenaho (2004a) and Campbell, Polk, and Vuolteenaho (2010). This
empirical specification allows us to analyze the reaction of unexpected monthly returns to employment news
while controlling for other changes in the fundamentals of the aggregate market portfolio. Table 6 presents

the reaction of unexpected monthly returns to employment news .

10-year smoothed earning price ratio, net equity expansion and value spread. We did not have access to several other variables
such as the book-to-market spread, percent equity issuing, net equity expansion and consumption-wealth-income ratio used either
in Welch and Goyal (2008) or Chen and Zhao (2009). We refer the reader to Welch and Goyal (2008) or Chen and Zhao (2009) for
detailed variable definitions.
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[INSERT TABLE 6 HERE]

Monthly returns on large and growth firms continue to react negatively to higher than expected employ-
ment numbers in expansions and the reactions of large and growth firms continue to be insignificant during
recessions. On the other hand, monthly returns on small and value firms react positively to positive employ-
ment news and the reactions of small and value firms remain insignificant in recessions.>> More importantly,
the reactions of large and growth firms at monthly frequency continue to be significantly different from those

of small and value firms in expansions but not in recessions, similar to their initial daily reactions.

5.3 Reaction of Fundamentals to Employment News

We now focus on the reaction of cash flow and discount rate components to employment news over the
business cycle. To this extent, we estimate the empirical specification in Equation (11) via GMM with HAC
standard errors where we replace the dependent variable with the cash flow or the discount rate components

of size- and BM-sorted portfolios. Table 7 presents our empirical results.
[INSERT TABLE 7 HERE]

We start with the reactions of cash flows and discount rates of size-sorted portfolios. First of all, em-
ployment news has a positive and significant effect on the discount rate for large firms in expansions but
not in recessions. This result suggests that the rate used by investors to discount the cash flows from large
firms increases (decreases) significantly following higher (lower) than expected employment numbers in
expansions. On the other hand, the reaction of the discount rate for small firms is insignificant in both
expansions and recessions suggesting that the investors do not change their discount rate for small firms
following employment news. Although employment news reveals important information about the discount
rate for large but not small firms, the effect of employment news on the discount rates for small and large
firms is not statistically distinguishable. When we compare the effect of employment news on the cash flows

of size-sorted portfolios, we find that the reactions of cash flows are statistically different from each other

The slight discrepancy between the daily and monthly reactions of small and value firms is mainly due to the earlier part
of our sample period between 1965 and and 1985. First of all, in an unreported analysis, we find that the reactions of both
daily and monthly returns on small and value firms to employment news are significant and positive for the earlier subsample
period between 1965 and 1985 but statistically insignificant for the later subsample period between 1985 and 2008. Secondly, the
discrepancy between the daily and monthly results for small and value firms might also be due to possible delayed reactions of
daily returns on these portfolio. Once again, we find some empirical evidence in support of delayed reactions of daily returns on
small and value firms only in the earlier subsample. Specifically, two-day returns on small and value firms following employment
announcements react significantly to employment news only in the earlier subsample but not in the later subsample. However, even
in the earlier sample, two-day returns on small-value and large-growth firms following employment announcements continue to
react significantly different from each other.
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in expansions. Employment news has a significant positive effect on the cash flows of small firms in expan-
sions whereas the effect is insignificant on the cash flows of large firms in both expansions and recessions.
These results suggest that the significant difference in the reactions of size-sorted portfolios to employment
news in expansions is mainly due to the significant difference in the reactions of their cash flows although
there is evidence that the discount rate of large firms is also sensitive to employment news in expansions.

We now turn our attention to the reactions of cash flows and discount rates of BM-sorted portfolios.
First of all, there is no statistically significant evidence that employment news has an effect on the discount
rates of BM-sorted portfolios. On the other hand, the reactions of cash flows of BM-sorted portfolios
are significantly different from each other in expansions. This significant difference is mainly due to a
positive and significant reaction of cash flows of value firms to employment news in expansions. These
results suggest that the significant difference in the reactions of BM-sorted portfolios to employment news
in expansions is mainly due to the significant difference in the reactions of their cash flows.

The Campbell and Shiller approach directly models the discount rate without having to model the dy-
namics of the cash flows. In other words, the cash flows in the Campbell and Shiller approach are treated
as residuals that are not captured by the predictive relation between state variables and returns. Hence, the
success of the Campbell and Shiller approach in decomposing the returns into cash flow and discount rate
components depends on the predictive power of the state variables for returns on different portfolios. As
discussed in Chen and Zhao (2009), different state variables have different predictive powers for returns and
the results are sensitive to what state variables are used. Although we included a large number of predictor
variables to decrease the sensitivity of our results to choice variables*}, one might still argue that the pre-
dictability of returns differs across portfolios even if the same variables are used. To this extent, we analyze
the reaction of cash flows to changes in labor market conditions by a “model-free” approach similar to the
one used in Boyd, Hu, and Jagannathan (2005). Before discussing the approach and our results, we would
like to note several facts about the predictability of different portfolios. Although there are some differences
in the predictability of different portfolios (the in-sample R? for small, large, growth and value firms are
12%, 8%, 8% and 9%, respectively), these differences are neither statistically nor economically significant.
Secondly, these differences cannot explain the observed differences in the reactions of cash flows. The cash

flows of small and value firms react stronger than those of large and growth firms. However, the predictabil-

3We also analyzed the robustness of our results to many other factors. We changed the number of principal components used
as state variables. Our results do not change significantly when we include only the first five principal components as in Chen and
Zhao (2009). We excluded the returns on industry portfolios and the 10-year smoothed earnings price ratio, the variable identified
by Chen and Zhao (2009) to have the most significant effect on the results of the Campbell and Shiller decomposition. We find
that our results do not change significantly whether we choose to include or exclude these variables from our data set. We also use
different reasonable values for the parameter of linearization, p;, which does not seem to have a significant effect on our results.
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ity of small and value firms, as measured by their R?, is also larger than that of large and growth firms. If
anything, the higher predictability of small and value firms should bias downward the reaction of cash flows
of these firms since cash flows are treated as residuals in the Campbell and Shiller decomposition.

Our “model-free” approach analyzes the true relation between dividend growth rates and actual rather
than unexpected changes in the employment numbers. As in Boyd, Hu, and Jagannathan (2005), the intuition
underlying this approach is that investors are good econometricians who analyze market data and make
forecasts. Specifically, we estimate the following empirical specification via GMM with HAC standard
erTors:

Aditys = Bois + BT AEMPyect+ B P AEMPU(1—1yect) +€itts fors =1,2,3,4,5,6 (12)

14,5 ly,s

where Ad; ;¢ is the monthly log dividend growth and AEM P, is the actual change in real-time employ-
ment numbers. The portfolio dividends are calculated using monthly returns with and without dividends as
in Bansal, Dittmar, and Lundblad (2005). Briefly, let 7; ;1 and rgft 1 denote monthly return on portfolio
¢ with and without dividends, respectively. Then, the dividend paid out by portfolio ¢ can be calculated as
D1 = (Tig41 — r$t+1)]3i7t where P; ; denotes the price level of portfolio ¢ with P; ;11 = (1 + r;’th)P@t
and P; o = 1. Dividends are known to exhibit seasonal patterns due to dividend smoothing and corporate
policies. To this extent, we calculate the log dividend growth as the log change in the trailing twelve months

moving average dividends.
[INSERT TABLE 8 HERE]

Table 8 presents our results. On average, there is a positive and significant relation between dividend
growth rates of size-sorted portfolios and changes in employment numbers in expansions but not in reces-
sions. More importantly, the effects of changes in employment numbers on the dividend growth rates of
small and large firms in expansions are significantly different from each other up to four months. On the
other hand, there is a strong positive relation between dividend growth rates of value firms and changes
in employment numbers in both expansions and recessions. There is no such significant relation between
the dividend growth rates of growth firms and changes in employment numbers. However, the difference
is significant only at a six month horizon. These results provide additional support for our findings on the
sensitivities of cash flows of portfolios with different characteristics based on the Campbell and Shiller de-
composition. Specifically, we confirm in a “model-free” framework that the cash flows of small and value

firms are more sensitive to changes in labor market conditions than those of large and growth firms.
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6 Discussion and the Related Literature

As discussed in the introduction, our results are related to two strands of the literature. First is the literature
on the reactions of high-frequency stock returns to macroeconomic news. Pearce and Roley (1985) are
among the first to analyze the reaction of daily returns on an aggregate index to macroeconomic news. They
find that news about many macroeconomic variables have no significant effect on stock prices. McQueen
and Roley (1993) argue that the insignificant reaction of stock returns to macroeconomic news might be due
to the time-varying effect of macroeconomic news on stock returns over the business cycle. Specifically,
they analyze the reaction of daily returns on the S&P 500 index to macroeconomic news over the business
cycle. They find that the stock market reacts negatively to news about higher than expected real economic
activity in expansions and argue that this negative relation is due to the larger increase in discount rates
relative to expected cash flows. Boyd, Hu, and Jagannathan (2005) provide a similar explanation for the
negative reaction of S&P 500 returns to employment news in expansions. Our results are in line with the
findings of these two studies if one considers that the S&P 500 index is a proxy for large firms.** In line with
the results of McQueen and Roley (1993) and Boyd, Hu, and Jagannathan (2005), we also find that large
firms react negatively to higher than expected employment numbers in expansions but not in recessions.
Our results based on the Campbell and Shiller decomposition suggest that the negative reaction of large
firms to higher than expected employment numbers is mainly due to an increase in the discount rate used by
investors following positive employment news in expansions. Our results for other macroeconomic variables
are also broadly consistent with those in McQueen and Roley (1993), Flannery and Protopapadakis (2002)
and Andersen, Bollerslev, Diebold, and Vega (2007).

Second is the literature on the low-frequency relation between returns, fundamentals and aggregate con-
ditions. We group this strand of the literature into three categories and discuss our results in relation to these
three categories separately. Fama and French (1995) are among the first to study the link between returns
on size- and BM-sorted portfolios and the behavior of their economic fundamentals. They argue that value
firms earn higher average returns than growth firms since they have persistently lower earnings and higher
financial leverage (signaling higher risk of financial distress) than growth firms. Several papers, including
Berk, Green, and Naik (1999), Gomes, Kogan, and Zhang (2003), Carlson, Fisher, and Giammarino (2004),
Zhang (2005) and Cooper (2006), develop theoretical frameworks to link firm characteristics and expected
returns to economic fundamentals. For example, Zhang (2005) argues that assets-in-place of value firms are

riskier than growth options especially during bad times when the price of risk is high. He develops a model

3*The daily and monthly correlations between returns on the tenth decile of the ten size-sorted portfolios and the S&P 500 index
are both 99% for the sample period between 1965 and 2009.
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with costly reversibility and countercyclical price of risk which cause assets in place to be harder to reduce
especially in bad times. One of their common predictions of such models is that the size and BM ratio
are important proxies for the sensitivities of a firm’s fundamentals to changing economic conditions. Our
results are in line with this prediction. We find that the cash flows of size- and BM-sorted portfolios have
different sensitivities to unexpected changes in employment numbers and this sensitivity changes over the
business cycle. However, we find that cash flows of small and value firms are more sensitive to employment
news than those of large and growth firms in expansions rather than in recessions as predicted by most of
these theoretical models. Our results on the effect of macroeconomic news on firm fundamentals are based
on one macroeconomic variable, namely employment news. The results for other macroeconomic variables
might be different since we find some empirical evidence that the small and value firms react more strongly
to news about some macroeconomic variables than large and growth firms in recessions.

Our paper is also related to papers on conditional versions of the CAPM such as Lettau and Ludvigson
(2001), Lustig and van Nieuwerburgh (2005) and Piazzesi, Schneider, and Tuzel (2007). For example, Lettau
and Ludvigson (2001) develop a conditional version of the CAPM where the log consumption-wealth ratio
is used as a conditioning variable. In this framework, they argue that small and value stocks earn higher
average returns than large and growth stocks, respectively, due to their higher correlation with consumption
growth in bad times. Although we find some evidence at the daily frequency that small and value firms
have a stronger reaction to some macroeconomic variables in recessions , such as the trade balance which
might be related to consumption growth, we cannot claim to have significant empirical support for a high
correlation between small and value firms and consumption growth in recessions. However, our results
do not imply a violation of the conditional CAPM as one needs to keep in mind the important differences
between our empirical approach and theirs. Our conditioning variable is a business cycle indicator rather
than the log consumption-wealth ratio and the macroeconomic variables used in this paper are not perfectly
correlated with consumption growth.

Finally, our paper is related to papers on the sensitivity of firm cash flows to aggregate cash flow mea-
sures. Campbell and Vuolteenaho (2004a) develop a two-beta model to account for the size and the value
premium. They argue that small and value stocks earn higher average returns than large and growth stocks
due to the higher sensitivity of their returns to the market’s cash flow news which has a higher price of
risk than the market’s discount rate news. Campbell, Polk, and Vuolteenaho (2010) take the analysis one
step further and link firm fundamentals to aggregate market fundamentals. They find that the cash flows of
growth stocks are particularly sensitive to movements in the market’s discount rate, while the cash flows

of value stocks are particularly sensitive to the market’s cash flows. Similarly, Bansal, Dittmar, and Lund-
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blad (2005) also show that the cash flows of small and value stocks have a higher long-run sensitivity to
aggregate consumption growth than large and growth stocks. Our results are in line with the findings in
these studies. As in Campbell and Vuolteenaho (2004a), we find returns on small and value stocks have
different sensitivities to unexpected market-wide changes than large and growth stocks both at the daily and
monthly frequency and this sensitivity also changes over the business cycle. However, we cannot easily
classify these news variables as cash flow or discount rate news since they might contain information about
both of these factors. Therefore, we analyze the relation between firm fundamentals and one of the most
important macroeconomic news variables, employment news which is not perfectly correlated with other
market-wide changes. As in Campbell and Vuolteenaho (2004a), Bansal, Dittmar, and Lundblad (2005) and
Campbell, Polk, and Vuolteenaho (2010), we find that cash flows of small and value firms are more sensitive

to unexpected changes in employment numbers, especially in expansions.

7 Conclusion

We analyze the reactions of portfolios with different characteristics to news about a wide range of macroeco-
nomic variables. Returns on portfolios with different characteristics do not only react to news about different
macroeconomic variables but also react differently to news about the same variable. Our results are strongest
and most robust for news about Employees on Nonfarm Payrolls. Firms with different market capitalizations
and book-to-market ratios react differently to news about Employees on Nonfarm Payrolls in expansions but
not in recessions. At the daily frequency, large and growth firms react negatively to higher than expected
employment numbers in expansions but not in recessions whereas the reactions of small and value firms
are generally insignificant both in recessions and expansions. At the monthly frequency, although large and
growth firms continue to react negatively to employment news in expansions, the reactions of small and
value firms in expansions become positive and significant whereas size- and BM-sorted portfolios continue
to have an insignificant reaction in recessions.

In order to better understand the differences in the observed reactions, we decompose monthly unex-
pected returns into two components, changes in future cash flows and in discount rates. In line with the
existing literature, we find that the negative reaction of large firms to higher than expected employment
numbers in recessions is mainly due to an increase in the discount rate for these firms following good news
in expansions. We also find that it is the differences in the sensitivities of cash flows to employment news in
expansions that account for differences in the observed reactions in expansions. Specifically, the cash flows

of small and value firms are significantly more sensitive to employment news in expansions than those of
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large and growth firms.

There still remain many unaddressed questions about the reactions of portfolios with different character-
istics to macroeconomic news. There might be important asymmetries in the reactions of daily volatilities of
portfolios to macroeconomic news. Portfolios formed based on other characteristics such as momentum fac-
tor or dividend yield might provide further evidence on the relation between stock prices and the aggregate
economy. We hope that by taking the first step in analyzing the reactions of portfolios to macroeconomic

announcements this paper will stimulate further research in this direction.

26



References

Andersen, Torben, Tim Bollerslev, Francis Diebold, and Clara Vega, 2003, Micro effects of macro an-
nouncements: Real-time price discovery in foreign exchange markets, American Economic Review 93,

38-61.

Andersen, Torben G., Tim Bollerslev, Francis X. Diebold, and Clara Vega, 2007, Real-time price discovery

in global stock, bond and foreign exchange markets, Journal of International Economics 73, 251-277.

Andreou, Elena, Eric Ghysels, and Andros Kourtellos, 2010, Should macroeconomic forecasters use daily

financial data and how?, University of North Carolina Working Paper.

Aruoba, Boragan, Francis X. Diebold, and Chiara Scotti, 2009, Real-time measurement of business condi-

tions, Journal of Business and Economic Statistics 27, 417-427.

Balduzzi, Pierluigi, Edwin J. Elton, and T. Clifton Green, 2001, Economic news and bond prices: Evidence

from the U.S. Treasury market, Journal of Financial and Quantitative Analysis 36, 523-543.

Bansal, Ravi, Robert F. Dittmar, and Christian T. Lundblad, 2005, Consumption, dividends, and the cross

section of equity returns, Journal of Finance 60, 1639-1672.

Berk, Jonathan B., Richard C. Green, and Vasant Naik, 1999, Optimal investment, growth options, and

security returns, Journal of Finance 54, 1553-1607.

Bernanke, Ben S., and Kenneth N. Kuttner, 2005, What explains the stock market’s reaction to Federal
Reserve policy?, Journal of Finance 60, 1221-1257.

Bomfim, Antulio N., 2003, Pre-announcement effects, news effects, and volatility: Monetary policy and the

stock market, Journal of Banking and Finance 27, 133-151.

Boudoukh, Jacob, Matthew Richardson, and Robert F. Whitelaw, 2008, The myth of long-horizon pre-
dictability, Review of Financial Studies 21, 1577-1605.

Boyd, John H., Jian Hu, and Ravi Jagannathan, 2005, The stock market’s reaction to unemployment news:

Why bad news is usually good for stocks, Journal of Finance 60, 649-672.

Breeden, Douglas T., 1979, An intertemporal asset pricing model with stochastic consumption and invest-

ment opportunities, Journal of Financial Economics 7, 265296.
Campbell, John Y., 1991, A variance decomposition for stock returns, Economic Journal 101, 157-179.

27



, 1996, Understanding risk and return, Journal of Political Economy 104, 298345.

, and John Ammer, 1993, What moves the stock and bond markets? A variance decomposition for

long-term asset returns, Journal of Finance 48, 3-37.

Campbell, John Y., and Jianping Mei, 1993, Where do betas come from? Asset price dynamics and the

sources of systematic risk, Review of Financial Studies 6, 567-592.

Campbell, John Y., Christopher Polk, and Tuomo Vuolteenaho, 2010, Growth or glamour? Fundamentals

and systematic risk in stock returns, Review of Financial Studies, forthcoming.

Campbell, John Y., and Robert J. Shiller, 1988a, The dividend-price ratio and expectations of future divi-

dends and discount factors, Review of Financial Studies 1, 195-228.

, 1988b, Stock prices, earnings, and expected dividends, Journal of Finance 43, 661-676.

Campbell, John Y., and Tuomo Vuolteenaho, 2004a, Bad beta, good beta, American Economic Review 94,
1249-1275.

, 2004b, Inflation illusion and stock prices, American Economic Review 94, 19-23.

Carlson, Murray, Adlai Fisher, and Ron Giammarino, 2004, Corporate investment and asset price dynamics:

Implication for the cross-section of returns, Journal of Finance 59, 2577-2603.

Chauvet, Marcelle, and Jeremy Piger, 2008, A comparison of the real-time performance of business cycle

dating methods, Journal of Business and Economic Statistics 26, 42—49.
Chen, Long, and Xinlei Zhao, 2009, Return decomposition, Review of Financial Studies 22, 5213-5249.

Cohen, Randolph B., Christopher Polk, and Tuomo Vuolteenaho, 2003, The value spread, Journal of Fi-
nance 58, 609-641.

Cooper, Ilan, 2006, Asset pricing implications of nonconvex adjustment costs and irreversibility of invest-

ment, Journal of Finance 61, 139-170.

Fama, E. F,, and K. R. French, 1993, Common risk-factors in the returns on stocks and bonds, Journal of

Financial Economics 33, 3-56.

, 1995, Size and book-to-market factors in earnings and returns, Journal of Finance 50, 131-155.

28



Flannery, Mark J., and Aris A. Protopapadakis, 2002, Macroeconomic factors do influence aggregate stock

returns, Review of Financial Studies 15, 751-782.

Gertler, Mark, and Simon Gilchrist, 1994, Monetary policy, business cycles, and the behavior of small

manufacturing firms, Quarterly Journal of Economics 109, 309-340.

Gomes, Joao, Leonid Kogan, and Lu Zhang, 2003, Equilibrium cross section of returns, Journal of Political

Economy 111, 693-732.

Gosnell, Thomas, and Ali Nejadmalayeri, 2009, Macroeconomic news and risk factor innovations, Manage-

rial Finance, forthcoming.

Greene, Jason T., and Susan G. Watts, 1996, Price discovery on the nyse and the nasdaq: The case of

overnight and daytime news releases, Financial Management 25, 19-42.

Guo, Hui, 2004, Stock prices, firm size, and changes in the Federal funds rate target, The Quarterly Review
of Economics and Finance 44, 487-507.

Hecht, Peter, and Tuomo Vuolteenaho, 2006, Explaining returns with cash-flow proxies, Review of Financial

Studies 19, 159-194.

Jagannathan, Ravi, and Zhenyu Wang, 1996, The conditional CAPM and the cross-section of expected

returns, Journal of Finance 51, 353.

Kong, Aiguo, David E. Rapach, Jack K. Strauss, Jun Tu, and Guofu Zhou, 2009, How predictable are

components of the aggregate market portfolio?, Washington University in St. Louis Working Paper.

Kuttner, Kenneth N., 2001, Monetary policy surprises and interest rates: Evidence from the Fed funds

futures market, Journal of Monetary Economics 47, 523-544.

Lettau, Martin, and Sydney Ludvigson, 2001, Resurrecting the (C)CAPM: A cross-sectional test when risk

premia are time-varying, Journal of Political Economy 109, 1238—1287.

Lustig, Hanno N., and Stijn G. van Nieuwerburgh, 2005, Housing collateral, consumption insurance, and

risk premia: An empirical perspective, Journal of Finance 60, 1167 — 1219.

McQueen, Grant, and V. Vance Roley, 1993, Stock prices, news, and business conditions, Review of Finan-

cial Studies 6, 683-707.
Merton, Robert, 1973, An intertemporal capital asset-pricing model, Econometrica 41, 867-887.

29



Patelis, Alex, 1997, Stock return predictability and the role of monetary policy, Journal of Finance 52,
1951-1972.

Pearce, Douglas K., and V. Vance Roley, 1985, Stock prices and economic news, Journal of Business 58,

49-67.

Piazzesi, Monika, Martin Schneider, and Selale Tuzel, 2007, Housing, consumption and asset pricing, Jour-

nal of Financial Economics 83, 531-569.
Vuolteenaho, Tuomo, 2002, What drives firm-level stock returns?, Journal of Finance 57, 233-264.

Welch, Ivo, and Amit Goyal, 2008, A comprehensive look at the empirical performance of equity premium

prediction, Review of Financial Studies 21, 1455-1508.

Xing, Yuhang, and Lu Zhang, 2004, Value versus growth: Movements in economic fundamentals, Rice

University Working Paper.

Zhang, Lu, 2005, The value premium, Journal of Finance 60, 67-103.

30



‘parsnlpy A[[euoseas 10N ST VSN pue pasnlpy A[euoseas st y§ ey [enuuy pasnlpy A[[euoseas st Yyvs Afeanoadsar ‘o3ueyd o5ejuediad yjuow o) yruow pue a5ueyd a3ejuadiad 1oyenb 0y
10o1renb 03 10501  SYD%HIN/INL, PUR . SUD%O/O,, "O[qELIEA JTWOU0I0IoRW SUIPUodsa1Iod ) JOJ A[qeIIeA SMAU PIZIPIEPUL)S AY) JO WNWIXEW PUL WNWIUI ‘UBSW dY) 0) JOJOI XB]A| PUR UIJA ‘UBS\ "PIOUNOUUE ST J[qBLIEA OTWOUOII0IORI
Surpuodsa1100 Yy uoyM Aep dY) JO SWN Y} SI AW, “UUY ‘A[0A1OAdSAI ‘O[qRLIEA OTWIOU030I0EW SuIpuodsaliod dy) J0F 19S BIEp dY) JO PUd puk 1Ie)s Y} AJOUSp 1. Puf pue a1 MelS "(gD) pIeog 20udIeuo)) ‘() preoq dAIsay
[e19pa ‘(D) snsua)) 9y Jo neaing ‘(STg) SoNsnelS Joqe| Jo neaing ‘(yAg) sisA[euy onuouodq jo neaing :KoudSe Suniodor oy ST 90IN0S 9[qE[IEAE J[qRLIEA SMAU PIZIPIEPUE)S JO JOqUINU J) SAJOUIP 'Sq() JO ON "I9S BIEP [BUOTIRUIAU]
SOIIAIOS JONIEJA KQUOJAl 9} ST 90INOS BIEP OUJ, “9[qBLIEA [OBO JOJ SMAU PIZIpIepue)s dy) Uuo sonsneys Arewwuns yim Suofe toded siy) ur pasn so[qeriea JIWOUOIS0IIBW JO SIIINOS AY) PUk SUONIUYAP oy} S)udsaxd dqe) SIY], :SIION

69910 90¥L°0- 8Y¢€0°0- IN'd S1:Z/wuopuey] 6002/91/C1 6861/9/9 g4 061 (%) 93uryD) dyey 19318, SPUN [BIPI] [T
SJUIWAIUNOUUY )Y J9SIR], Spun j [BIIPd]
8Tr1'9 C8CS6- 68000 NV 0€:8 600¢C/L1/C1 0861/62/C d0 65¢ (%) “SUD% /N ‘sIoyedrpu] Surped] jo xapu dysodwio) (g
0S66'¢ CLYLT I811°0 NV 0€:8 600¢/91/C1 0861/81/¢ od 86¢ (spuesnoy[, “gvvs) ‘siels SuIsnoy 6|
Sunjoo[-pIeM.I0]
oger'e 8YLS T 81000~ NV 0€:8 600¢/91/C1 6861/81/8 S1d S74 (% VS) ‘SUD% /N ‘1dD 210D 81
r0g€ 596°¢- 1890°0- NV 0€:8 600¢/91/C1 0861/CC/T ST1d 6S¢ (% “VS) ‘SUD% IN/IN “Xopu] 0L JSWNSU0D) /|
SoLvY'e  ¥6L9v-  OCTIIO- NV 0€:8 600¢/S1/C1 6861/11/8 S1d S44 (% VS) “SUD /N ‘Idd 210D ‘9]
9990 1¥0¢°¢- SOIT°0- NV 0€:8 600¢/S1/C1 0861/S1/C S1d 65¢ (% “VS) ‘SUD% /N Xopu] L1 J9onpoid G|
9CL0Y  9V0S - €600 NV 0€:8 600¢/11/C1  8661/81/11 ST1d 43! (% “VSN) ‘3UD% IN/IN ‘Xopu] 9oL 1odxy 1
LLTTT  TE90°¢- 6£20°0 NV 0€:8 600¢/11/C1 8661/81/11 S1d 143 (% “VSN) ‘SUD% /N “Xopu] 11 1odwy “¢|
SLIJ
cEr8 Y 90L6'c- 7990°0- NV 0€:8 600¢/01/C1 0861/8¢/C vdd 86¢ ($ uorqig ‘vS) ‘[dOd] sed1a10g8 29 spoon) :doueeyg omﬁh Tl
syr0dx7 1N
16¥9°C 166S°C- 86070 ‘IN'V 00:01 600¢/1/C1 8861/7/¥ od 09¢ (% “9VVS) ‘SYD% /N ‘Sutpuadg uononnsuo) 1|
JUIWI)SIAU]
LYSEY  LYSEY- SOET0 NV 0€:8/00:01 600¢/€2/Tl S861/L1/L vdd 6T (% “9VVS) ‘SUD% I/ ‘dDd 01
LS 9SEST- 1960°0 ‘IN'V 00:01 600¢/€T/Cl1 8861/6C/¢ od 09¢ (spuesnoy], YVVS) ‘sd[es QWOH MIN "6
uonduwnsuo)
610€°¢ L e 20100 ‘INd 00:€ 600¢/L/TT 8861/8/% g4 19¢ (§ worrg “VS) ‘SYD /N VPRI Jownsuo)) g
orL'e  860¢CI-  8€80°0 NV 0€:8/00:01 600¢7/€T/Cl 1661/81/C vdd 943 (% “4VVS) ‘SUD% N/IN “QWOodU] [eU0SIS] “/,
08ILY  ¥C¢61'9- 09700 NV SL6 600¢/S1/C1 0861/S1/C g4 65¢ (% VS) ‘SYUD% /N ‘uononpoid [ernsnpuy ‘9
C8L69  0O¥8T'¢- 91¢0°0- NV 0€:8 600¢/11/C1 0861/11/C od 65¢ (% “VS) ‘SUD% IN/IN ‘S9[eS [1ey S
v16SC  v16SC €L200 NV 0€:8 600¢/v/C1 0661/C/T ST1d LET (% ‘VS) ‘SYyD% W/ ‘ssurureq ALNoY “f
10ICY  CTLOO'E- 6vel 0 NV 0€:8 600¢/v/T1 0861/1/C S1d 65¢ (% v'S) “orey yudwkodudun) ¢
60IL'C  TEB6'C- 8680°0- NV 0€:8 600¢/v/IC1 S861/1/C ST1d 66¢C (spuesnoy[, ‘y'S) ‘SyD N/IN ‘s[[01hed wiejuoN uo saafojdwy g
KAV [BY
sjududUNOUUY A[YIUOIAI
Syodard €0€8°1- 8L61°0 NV 0€:8 600¢/62/01 0661/L%/¥ vdd 6L (% 9gVYVS) ey [enuuy ue je 34D O/O dUeAPY :dJD [89Y |
sjuRWRUNOUNY A[13318n()
XeIA Uty UBJIN QWIL, JUSUWIOUNOUUY e pug e e)S  0I0S  'sq JO ON JUQWAOUNOUUY

SO[qRLIBA SMAN JIWOUOII0IORIA Y} JOJ SONsNelS Arewwung :| 9[qel,

31



'SON[EA [EONILIO TUOLIJUOY 9| 1B 9OUBOYTUSIS SAJOUIP XXX ‘SAN[LA [BITILIO TUOLIQJUOY 9§ 18 OUBOYTUSIS SAJOUIP XX "UONILaI [enba Jo sisayjodAy snodueynuurs |7 Sunse) J0J UOIOAIIO TUOLIJUOE SUISN PAJOALIOd U9dq dALY SINJLA [BINLIO
oy axoym Ajrrenbo oy Sunse) onsnels preay oYl J0j 9] Je dOUBIYIUSIS SAJOUIP X [OAJ] 9] 1B OULIYIUSIS SIIOUIP . ‘TOAJ] %G I8 OULIYTUSIS SIIOUIP .. TOA[ %[ 1B OULIYIUSIS SAIOUIP 44 "SONOJIIOM IIOIP [[ JOF AOUBOYIUSIS
Jo 1503 Jurof e 1oy sonjeA-d [UOLIJUOE Y} SAJOUIP [UOLIJUOY "SYJ0)S 9STe[ PUE [[EWS JOJ SAILWINSI JUSIONJA0 oy Jo Ajifenba oy Sunse) onsnels preay ays st 1sa], Aipenby oy, “sorjopod palIos-ozis oY) JO SA[IOP YIua) pue IsIy oY)
re 9310 puk [[BWS “01[oj110d PAlIOs-OZIS 1P 2 dY) ST (T % NS BIA (€) Uonenby ur pauyap waIsAs oYy SUNLWNSD Aq PAUIRIGO SMAU DIWLOUOIAOINBW 0} SOI[0f10d PaLIOs-OZIS Ud) Y JO uoNdLaI A sHuasad [qe) SIYL, SAON

6€0¢’1 0000°1 SISLO- €P91°0- 98650~ S6v¢0- L9850~ LSS0~ 810T°0- PSLI'O- 8LYT0- SOS1°0- SIQINO [Im dFUBYD 1wy 1BIBL A 1T
£CLER'T 61110 £:99V8'C~ 2xCLLLT 2 CO0L'T  £599€V'C- a0V ETT 0610 PeOL'1- 808" [~ =6111°C 198¢°[- SIQIINO JNOYIIM dFUBYD) d1ey 19BIB], 1] 1T
SJUIWADUNOUUY ey JITIB], Spun [BIIPI]
sI8l 0000°1 0500°0- SLTO0 1S€0°0 STr0'0 16€0°0 6L20°0 00€0°0 €500 61500 LOSO'0 SI0Jed1pu] SUIpEA JO Xdpu[ apsodwo) g
#x8V0€°S PITT°0 #xC0V1°0 #%60C1°0 88600 9t80°0 +£880°0 6LLO0 800 8600 €280°0 rr0°0 S1E)S SUISNOH 61
Sunjoo[-paemIoy
T8l %0680°0 #549881°07  #xLELT'0"  #x6€91°07  #x86S1°0-  #x9191°0-  #x68S1°0~  #xLVST°0- #xSCST°0” *8071°0- #xEST1°0" 1dD 210D 8]
6880°0 00001 6950°0- £€9%0°0- €1€0°0- 1820°0- S¥20'0- L£00°0~ 700°0 9000°0 91€0°0- 9¢v0°0- Xopu] 9dLIg Jownsuoy “/ |
790L°0 00001 r80°0- 9690°0- 12LO0- 0€90°0- 66900~ 1160°0- 9780°0- 9680°0- 0TS0°0- L9£0°0~ Idd 210D 91
§600°0 1906°0 S080°0- 090°0- 0L90°0- 26700~ 12v0°0- 9¢€0°0- 1890°0- 6£50°0- 0€60°0- 16800~ XopuJ 99Ld 190npold "¢
16€0°0 #x78€0°0 =PELT0- *€€L1°0- *9¥61°0- #=x0¥710°0- =1L81°0- #%99ST°0"  ##x0V8T0"  ##:886T°0-  #xx98LT0-  #x6881°0- Xopu[ 221 Hodxg “p]
LYETO 0000°T €510°0 9€20°0 €200 00 °ee00- 100 0200°0- S100°0 °LT00 €200~ xopuy 2211 1odwy "]
S
6590°1 61800 #x8CE1°0 #x0111°0 #=xV9€1°0 #%90€1°0  #xx09€1°0  #xLPCI'0 #x0611°0 #x97€1°0 #xL0ET°0 #%8680°0 SIDIAIDS 79 SPOOD) :ddue[eyq omEH 1!
spa0dx7 19N
18071 0000°T 1L00°0 ¢Ic0'0 L8500 9290°0 6090°0 0€80°0 1850°0 1690°0 LL8O0 8¥90°0 Surpuadg uononnsuo) ‘1|
JUUI)SIAUT
17€0°0 0000°T ¥Z10°0 0810°0- 9€20°0- €120°0- ¥810°0- 1€0°0- 17€0°0- L6200~ L¥00°0- 6€00°0 g0d 01
€€C0’l 0000°T 90t0°0- 910°0- 0€10°0- 81000 90100 L9200 96100 8LE00 €LE0°0 L8000 SO[eS QWOH MIN ‘6
uondumsuo))
vevll 0c6t'0 85600 7160°0 =7S01°0 68010 7¥760°0 #xLVC10 «10C1°0 *€0C1°0 91L0°0 8¢¥0°0 Jpal) Jownsuoy '8
SSov'l 0000°1 98500~ 0S0°0- S€C0°0- 08€0°0- 0€€0°0- €000 9L00°0 €C100 P710°0 £€900°0- QWOdU] [eUOSIad “L
08LE'T 69160 L00°0 15000~ L1000 62000~ TLT00- 99¢0°0- L9€0°0- 16¥0°0- 82600~ Y1¥0°0- uononpold [ernsnpuy ‘9
08¢6°'1 €600 1€€0°0 LS00 6080°0 PrLO0 *£760°0 *CP01°0 #x17E1°0 #%59¢1°0 #55:0EV1°0 #%6060°0 So[eg [re1y ¢
VLET'T €9vT0 x0€C10- #x8SY1°0- *SOIT°0- #0ST1°0- %C0C10- #xS0P1°0- %*SSTT°0- #PEC'0- %CCIT0- 8690°0- sSururey Aoy
16¥CT°0 00001 L£000 L600°0~ 6100~ LST00- £850°0- 69¥0°0~ LyS0°0- 6050°0- 6L5S0°0- 1L10°0- ey ywewkodwaun '¢
x#33:0090°01 #x9TP0°0 wxxOLLT'0" 5% LSET'0" #8110 #6S01°0~ %£860°0- 990°0- LLSO0" 96200~ 00€0°0- 26200~ s[[o1keq wLreuoN uo seakordury ‘g
AJADOY [eY
SJUAWIUNOUUY A[YJUOTA!
0160 00001 £9%0°0 61t0°0 €1€0°0 €600°0- 1210°0 S0L00 SLI00 10€0°0 9100 6120°0- QOUBAPY :J(D [EY ']
7 Y Ap931end)
1591, Aiifenbyg uoLRJuoOg a3re| 230 46 23 8 29 gl 23 9 23 S 23 ¥ 29d € 93 pu@ [rews JUAWDUNOUUY

SMIN] JTUIOUOIIOIIBIA] 0) SOI[OJII0] PII0S-ZIS U], oY} JO UOTIORY Y], :7 9[qRL

32



'SON[EA [EONILIO TUOLIJUOY 9| 1B 9OUBOYTUSIS SAJOUIP XXX ‘SAN[LA [BOTILIO TUOLIQJUOY 9§ 18 OUBOYTUSIS SAJOUIP XX "UONILaI [enba Jo sisayjodAy snodueynuurs [z Sunse) J0J UOIOAIIO TUOLIRJUOE SUISN PIJOALIOd U9dq dALY SIN[LA [BINLIO
oy axoym Ajrrenbo oy Sunse) onsnels preay oYl Joj 9] Je dOUBIYIUSIS SAJOUIP X [OAJ] 9] 1B OULIYIUSIS SAIOUIP . ‘TOAJ] %G JB OULIYTUSIS SIIOUIP .. TOA[ % I8 OULIYIUSIS SAIOUIP 44 "SONOJIIOM IIOIP [[ JOF AOUBOYIUSTIS
J0 159) Jurof € J0J sonfeA-d [UOLIJUOY Ay} SOJOUSP IUOLIAJUOE 'SYO0IS AN[eA PUB YIMOIS JOJ SAJBWNSI JUAOLJe0d oY) Jo Afenba ayy Sunsey onsnels preay oys st 1sa, Kijenbyg oy, “sorjojiiod porIos-]Ag 9y JO SI[I09P YU} Pue ISy oY)
QIv AN[EA PUE YIAOID “01[0J110d PILIOS-INE 1P 2 dU) ST (T 2 "UNS BIA (€) uonenby ur pouyop WwaIsAs oY) SuNEWNSa Aq PAUIRIGO SMAU DIWIOUOIAOIEUI 0) $01[0J110d PaLIOS-INE U ) Jo uondear Ay sudsaid d[quy SIY], SAON

#xLSETY 16¥6°0 8ELT0- €601 woro °69T°0 9LST'0 rovT0- L0650 61200~ 98L1°0- €8T - SIQINO I dFUBYD) A8y WBIBL A 1T
‘ : X i i T T 1'C £:0009'C =CP61°C £C860'C %6096 x5CSTLE~  SIAINO INOYIM dFUBYD) A1ey 10BIB], I 1T
SHUIUUNOUUY JeY JITIB], SpUN [BIIPI]
LLTOO 00001 80100 00200 €00 S190°0 S020°0 LETO0 1000°0- 11200 00100 5000 SI01edIPU] SUIPEAT Jo Xopu] dsodwo) 07
€LOL0 #353%1900°0 807 1°0 #%x8C81°0 #5xS8V1°0  sxxLlOV]0 #%S9C1°0 #5x£091°0  #x€S€1°0 #x91€1°0 #x1SC10 %0S01°0 S1E)S SUISNOH "6
Sunjoo[-premioqy
#xC1C0'Y #xL1€0°0 STIro- *8L11°0- SO¥0°0- #91C1°0- #x7091°0" #xL1171°0" %*C8C1°0- #%%0801°0"  #xx0€1T0"  #xx0¥TT0- 1dD 210D 81
0r0S'C 00001 67100 €e10°0- 06500~ 20¥0°0- £8¢0°0- 8610°0- 6100~ ££80°0- 1500~ 8LS0°0- Xopuj 90LId Jowmsuo) L]
0€80°1 00001 °6¥0°0" 1660°0- SSLO0- 6L90°0- L€80°0" 9950°0- 1L90°0- 16£0°0- 76800 £601°0- 1dd 210D 91
8LLOO LT1L6'0 0200~ 7890°0- €200~ 12v0°0- 8¥10°0- L9900~ 8L90°0~ +8860°0~ £€680°0- €90°0- Xopu] 9oL 19onpold "Gl
#xCCC0'9 #:CCP0°0 #5V00€°07  5x5€C9T07  #xx€L9T0- =02091°0- w55 SCLT 0" *CC61°0" #x98CC 0~ #91L1°0- L0610~ 1701°0- Xopuy 201 HodxH "¢
92010 00001 90€0°0 128070 SO010°0 1700°0- 6280°0 8C10°0- 2600°0- 8¥10°0 86€0°0 000 Xapu] 201 Jodwy "¢
S
0900°0 =1€90°0 #xC0ET°0 s [LTT°0 s [ LYT°0 #xCLIT°0 #x50C1°0 #x£601°0 #xCP1T°0 #xE€811°0 £€980°0 #xS€E1°0 SOJIAISS 29 SPOOD) :doue[ey uMEH !
s1a0dx7 19N
TLEL'O L0980 7690°0 SLSO'0 18010 €1€0'0 80€0°0 1+00°0 68L0°0 0L¥0°0 69100 1920°0 Surpuadg uononnsuo) ‘||
JUUISIAUT
YLY9'0 00001 000°0- £600°0- 0L20°0- 7800°0- §CC00- ¥210°0 LLTO0- LTI00 82000 SLEO'O g0d 01
96050 00001 9660°0- 8910°0- 65L0°0- 0,00~ 96200~ 1910°0- STS00- L6900~ 6€00°0- 00200~ S9[eS QWOH MON '6
uondwmsuo))
€601°0 €LISO 12800 6100 86600 L¥80°0 €150°0 =VI1T1°0 €960°0 6¥80°0 9660°0 $860°0 JpaL) Jownsuoy ‘g
SEIC’] 00001 6LLO0- £650°0- 8LS0°0- €CLO0- 61€0°0- S8%0°0- 9LS0°0- 0L90°0- sr0°0- LLTO0- QuIodU] [euosiod ‘L
61L1°0 00001 $9€0°0 CTLI00- L6000 SLIO0- 9L00°0~ 88000~ ¥100°0- e00- LST10°0- L810°0 uononpold [ensnpuy ‘9
#xVLLOY 89S¥°0 #xC911°0 1880°0 96800 99900 #P780°0 86700 16L0°0 L6V0'0 8¢S0°0 ¥120°0 S[eS [1e1ey ¢
0SLE0 €00 6L60°0- #x09€1°0" 1960°0- %1901°0- 89110~ S080°0- #x07S1°0" #xS8Y1°0" #C1EN0" x*10€1°0- sSurureg LMoY ‘4
$68S°0 00001 80%0°0- STI0°0- 0200°0 °sT0'0- 8¢¥0°0- 6£00°0- €100~ 9900°0 ¥900°0- 1800°0- ey yuewkordwoun ¢
xx#x00CE 01 %L£90°0 $2€0°0- 0€60°0- *8101°0~ #%80C1°0" #+€1C1°0" #0911°0- #xSIY1°0" #xCPP1°0" #xPEET0” #%x5981°0" s[[o1keq uwreyuoN uo saakordury ‘g
A)NADOY [P
SHUAWUNOUUY A[YIUOTA!
068¢'1 00001 1800~ SLT00 €200 9¢t0'0 9€60°0 62600 1000°0- 86€0°0 LL600 9¥20'0 OUBAPY ‘J(D [BY |
sjudUIUNOUNY A[133aend)
1591, Aifenbg TuoLJuoOg anjeA 23d .6 23d 8 3d L 23d ;9 93d S Rd ¥ 2d 1€ 93d G PIMoID JUAWRdUNOUUY

SMAN] OTWIOUOIIOIORIA] 0) SOT[OJII0] PAIIOS-TAH U], 9Y) JO UOTIORIY Y, :€ 9[qeL,

33



"[OAJ] %] 1B 2UBIYIUSIS SAJOUIP 4 ‘[OAI] %G J& QOUBDYIUSIS SANOUP 44 ‘[AJ] % J& 20UBOYIUSIS Saj0uap
sxy "SYO0IS (An[eA) 951l pue (YIMOIS) [[BWS JOJ SAIBWINSI JUAIIYF00 o) Jo A)fenba oy Sunsey onsnels preay oy s1isaL, Ayenby oy “sorjojirod o[109p [[e 1oy 2duBdYIUSIS Jo 1593 Jutol € 10y sonfea-d 1UOLIOJUOY YY) SAJOUIP IUOLIJUOG
*(suo1ssasar) suorsuedxa ur syynsar juasaid ((NOISSADTY,,) NOISNVJIXH,, SUIpeay 2y} 1opun suwnjod 1y3io ay [, ‘A[eredas sorjojriod parios-Ag pue -oz1s ud) Ay 10J NS BIA () uonenby ur uoneoyoads ay) Sunewnsd £q paurejqo
QI $JBWINSI JUIAOYJI0D AL, "XOPUT SUONIPUOD $$AUISNQ 1J0IS-P[0GRIJ-BGONIY ) SuIsn pauyap a1e suoisuedxa pue suoissadar Y], “Aeanoadsar ‘sorjopiod paros-]Ag 24 JO 50U} I8 IN[BA PUB IMOID) SBAIAYM SOT[0J1I0d PlIos-azZIs
AU} JO SIIO2P YIUQ) pue ISIY AY) 2Ie AFIL PUB [[BUIS "SUOISSIOAI PUB SUOISURAXD UT SMAU JIWOUOI0IORW 0) SOT[0J110d PajIos-JAg pue -2zIs Ud) 2y JO so1jojiiod 2[109p Iue) pue 11y ) JO UONIeAI AP sjuasaid [qe) SIyL, :SAON

#x88VEY 700 92440 L66T'1- wLET 0000°T 61690~ 0LT0 089%°0 00001 9¥0€0- £666°0- 90000 0000'T 8¥L8°0- 61060~ sIoIINoO /M o1y A 1T
00€0°0 29160 #CLLEE”  #GT19°¢- xSV6L'T 1€9L°0 #¥9C1 '€ 8680°1- 08€€°0 1434 N(] +81CYP' T %8760°¢- £796°0 86£€°0 x6108°C 0C8S°1- SISI[INO O/M Sy 1 "IT
SHUIWIDUNOUUY Y 193Ie], Spunj [Ipd]
8€SH0 0000'T TIe00- 78000 18%9°0 0000°T 1820°0- 7100 8¢CT'1 0000°'T £780°0 1€10°0 9SIL0 0000'T 6£50°0 9IIT0 SI0JEIIPU] SUTPET (07
1980°0 #x96€0°0  xx1961°0  «TLLT'O 67800 L1600 #xCL8T'0  #xxTOLT'O 789L°0 00001 S¥S0°0 9500°0 #xx8907'8 89¢6°0 €1L0°0 %*CC0T°0~ selS SUISNOH "6
Sunjoor-premiog
*CSOV'E 0000°T ¥810°0-  €¥L1°0- C1e0c 0000°T 9€IT0- 09000~ €0CS0 #xx8800°0  %x091T0~  %x689C°0~ 19L0°0 #xxL€00°0  #x+819T°07 sk 10¥C0" 1dD 210D "81
€906°0 0000°T °cs00 Y1100~ 8¢01°0 0000°T S0¥0°0- 1120°0- 6LY9'1 0000°T 1S%0°0- 19¢1°0- 61100 0000'T 8780°0- 7060°0-  XOpuJ AL Jownsuoy L]
9%01°0 0000°T 1S70°0 79100 §ST9°0 0000°T 8100 8120°0- oriee STT0 SIET0-  #xL¥PPCT0- #0177y (3440 #x8S1C°0" 9L¥0°0- 1dd 210D 91
8¥€S°0 %9890°0 0€01°0-  €€ST1°0- 11€9°C OPLY'0  #x¥LL1'0-  OLLO0- 900€°0 0000°T 66000 €LY0°0 *L99L'E 0000°T L9700 §560°0- XopuJ 2dLd 1oonpold "G|
#x9€07'S %€6600  #xx0SLE0-  0SET0- 9€00°0 %8L50°0 SS61°0- *110C°0- SYTe0 €C18°0 06L1°0- $€60°0- L950°0 00001 LLLTO- w91T0- Xopu[ 2211 HodxH “p[
§€€9°0 0000°T €LTT°0 SSv0°0 €10¢€°0 0000°T LOY0"0 1010°0- 96011 0000°T LLETO- ¥880°0- 90€0°0 YSLI'0 €7€0°0- 6090°0- Xopu[ 2o11d Hoduy "¢
S
1L9T°0 145240} #+8€81°0  +88S1°0 600t°0 #%8LE0°0  xLOET'0  #xx9VLI'0 981°0 S19¢°0 L8600 seIo #%968€°9 9L0S0 *6VS1°0 6110°0- douereq omE,r !
s310dxX7 39N
LST00 #%CC€0'0  #8Y61°0  xLVOTO cloo +0L90°0 #0S81°0  %x8T61°0 8¥CET 1S6T°0 9€50°0- #8LY1°0- #V167°¢ 1SLE0 #xLS91°0~ 5100~ Surpuadg 1su0) [
JUdUI)SIAU]
06£1°0 0000°1 9¢¥0'0- 09100~ §969°'1 ¥786°0 SLEODO- #YrCl’0- 69Y€0 0000'1 0L£0°0 61L0°0 L819°1 106%°0 S970°0 #xELTT°0 H0d 01
T°se00 0000°T €990°0- 6500~ §T0TT 0000°T £990°0- SLEOO 161%'1 00001 62700~ Ce00 72900 0000°T 90000~ SLI00- Sores qu%H MON '6
uondumsuo)
60000 0000°T 1L0T°0 €601°0 01900 ¥STL0 SS01°0 L680°0 76850 87650 L190°0 911°0 SL6TT 0000°T 0CIT0 L£00°0~ JpaI) Iownsuoy) 'y
(41940 0000°T €€90°0-  6¥C0°0- 70¥6°0 0000°T 8¥¥0°0- L¥00°0 LO8T'T 8¥LS0 L9110~ ¥L20°0- 0LYET 0000°T 1601°0- S020°0 QWIOdU] [eUOSIod *L
88¢£T°0 0¥LLO L8000~  L9€0°0- 9¢€8¢°0 L3870 L790°0~ L¥60°0~ 0SST0 00001 80800 9911°0 6809°0 0000'T °ecro 6£90°0 uononpold [etsnpuy "9
TLEL'T €9€T°0 #x60L91°0  6680°0 €601 #x68€0°0 86L0°0 #x8EET°0 %8686'C 00001 £r10°0 S¥60°0- °689°0 0000°T 681070~ 0L00°0 SAES eIy S
86911 0000°T 00S0°0-  6¢ST°0- 80€1°0 0000°T 9980°0- 6850°0- 9rEE0 #x8610°0  x0IST0- LETT'O- 17€9°T %8680°0 %8C91°0~ €vL0°0- sgururey KMoy f
L901°0 0000°T L€80°0-  SYOI°0- 9€20°0 €C16°0 0L0°0- °6L0°0" #%%£996'9 ¥LT8°0 £€800°0- ) YLLEO 0000°T €011°0 60L0°0 ey Juowkodwoun ¢
#x0VLEY 0000°T 10€0°0 $9€1°0- *E0VL'E 0000°T L0600~ 18%0°0 #xxE880°CT  %#x00000  %T8YI'0- w56 S8T'ET  %#x0000°0  #%x¥89€°0-  %S8CI'0- dN uo MouonEm T
JADOY [BRY
SJUIWIIUNOUUY A[YIUOTA
G8I6'1 00001 91¢T0-  S€20°0- 1€69°0 0000°T 9€70°0- 8LC1°0- 00000 moooo.ﬁ > 9LS0°0 1,800 9¢20°0 00001 8¢01°0 £780°0 OUBAPY :JdD [B¥ [
i) Y AJ1931en
1591, Aifenbg  1uoirojuog anfeA moln s, Ayfenbg  uowojuog agre] [rews 1591, Afenby  woweyuog anfep )Moin) 159, Aienbyg  1uoijuog adre [rews JUAWADUNOUUY
so1jop)104 pajios N SOI[0J).10J P3).10S JZIS So1jo).104 Pajios N SOI[0J).10 P3J.I0G JZI
NOISSHDHA NOISNVIXH

suorsuedXy pue SUOTISSIVAY Ul SMAN] ITWOUOIIOIILIA] 0} SOI[0JIIOJ POLOS-]NE PUB -9ZIS oY) JO SI[IO(] YIUST, PUE ISIL] Y} JO UONIBIY Y], 't 9[qeL,

34



Table 5: The Reaction of Daily Returns to News about Employees on Nonfarm Payrolls

Panel A: Size Sorted Portfolios

Sample: 1965:02-2009:12

Small Large Equality Test
Business Cycle Indicator: ADS
Expansion 0.0786 -0.1299%* 21.4333#%*
Recession 0.0872 0.0106 2.9306*
Business Cycle Indicator: NBER
Expansion 0.0611 -0.0795 16.5519%%#%*
Recession 0.1315 0.0427 1.9421
Business Cycle Indicator: CP
Expansion 0.0792* -0.0694 21.2047%**
Recession 0.0478 0.0341 0.0338
Sample: 1985:02-2009:12
Small Large Equality Test
Business Cycle Indicator: ADS
Expansion -0.1225 -0.57427%*%* 23.4002%**
Recession 0.1099 -0.0333 4.1432%%
Business Cycle Indicator: NBER
Expansion -0.0605 -0.3101%** 12.5239%**
Recession 0.3722 0.1447 3.7129*
Business Cycle Indicator: CP
Expansion 0.0234 -0.2635%*%* 20.2127%**
Recession 0.0499 -0.0627 0.5313
Panel B: Book-to-Market Sorted Portfolios
Sample: 1965:02-2009:12
Growth Value Equality Test
Business Cycle Indicator: ADS
Expansion -0.1341% 0.0152 11.57471%%%
Recession -0.0321 0.0573 1.8653
Business Cycle Indicator: NBER
Expansion -0.0813 0.0138 7.0523#%*
Recession -0.0393 0.1454 2.6949
Business Cycle Indicator: CP
Expansion -0.0607 0.0391 8.2167%**
Recession -0.0760 0.0354 0.6724
Sample: 1985:02-2009:12
Growth Value Equality Test
Business Cycle Indicator: ADS
Expansion -0.5916%** -0.2162 13.4953%*3
Recession -0.0528 0.0006 0.2588
Business Cycle Indicator: NBER
Expansion -0.3019%** -0.1108 6.6885%**
Recession 0.0797 0.2354 0.3881
Business Cycle Indicator: CP
Expansion -0.2524%* -0.0284 10.1219%**
Recession -0.2020 -0.1969 0.0003

Note: This table presents the reaction of daily returns on the first and tenth decile portfolios of size- (Panel A) and BM-sorted
(Panel B) portfolios to news about Employees on Nonfarm Payrolls. The empirical specification in Equation (4) is estimated only
for the first and tenth decile portfolios while still controlling for the reaction to all other macroeconomic news. The coefficient
estimates are obtained via GMM estimation with HAC standard errors. The news variable is defined as the standardized difference
between the realized change in Employees on Nonfarm Payrolls and the forecast obtained from the econometric model in Equation
(5). ADS, NBER and CP denote the recession dummy variables based on the Aruoba-Diebold-Scotti index, NBER recession dates
and Chauvet-Piger recession probabilities, respectively. The data for the CP business cycle indicator starts in February 1967. The
Equality Test is the Wald statistic testing the equality of the coefficient estimates. *** denotes significance at 1% level, ** denotes
significance at 5% level, * denotes significance at 10% level.
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Table 6: The Reaction of Unexpected Excess Monthly Returns to News about Employees on Nonfarm Payrolls

Panel A: Size Sorted Portfolios

Small Large Equality Test

Business Cycle Indicator: ADS

Expansion 0.8090%#** -0.1523%%* 11.9669%**

Recession 0.1767 0.0190 0.2582
Business Cycle Indicator: NBER

Expansion 0.6039%** -0.0998%* 9.6569%***

Recession 0.0847 0.1394 0.0147
Business Cycle Indicator: CP

Expansion 0.5692%#%* -0.0766 8.8960%**

Recession -0.1355 0.1200 0.2701

Panel B: Book-to-Market Sorted Portfolios

Growth Value Equality Test

Business Cycle Indicator: ADS

Expansion -0.2350%* 0.6097%*** 16.2989%#*

Recession -0.0647 -0.0345 0.0122
Business Cycle Indicator: NBER

Expansion -0.1638 0.4046%** 11.0110%#*

Recession -0.0565 0.1106 0.1029
Business Cycle Indicator: CP

Expansion -0.1510 0.3265%** 7.6264%%*

Recession -0.1197 0.0934 0.1209

Note: This table presents the reaction of unexpected excess monthly returns on the first and tenth decile portfolios of size- (Panel
A) and BM-sorted (Panel B) portfolios to news about Employees on Nonfarm Payrolls. The empirical specification in Equation
(11) is estimated only for the first and tenth decile portfolios. The coefficient estimates are obtained via GMM estimation with HAC
standard errors. The news variable is defined as the standardized difference between the realized change in Employees on Nonfarm
Payrolls and the forecast obtained from the econometric model in Equation (5). ADS, NBER and CP denote the recession dummy
variables based on the Aruoba-Diebold-Scotti index, NBER recession dates and Chauvet-Piger recession probabilities, respectively.
The sample period is monthly between February 1965 and December 2008 except for the CP business cycle indicator which starts
in February 1967. The Equality Test is the Wald statistic testing the equality of the coefficient estimates. *** denotes significance
at 1% level, ** denotes significance at 5% level, * denotes significance at 10% level.
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Table 7: The Reaction of Cash Flows and Discount Rates to News about Employees on Nonfarm Payrolls

Panel A: Size Sorted Portfolios

Cash Flow Discount Rate
Small Large Equality Test Small Large Equality Test

Business Cycle Indicator: ADS

Expansion 0.7566%*  -0.0882 5.0262%* -0.0524  0.0641** 0.3483

Recession 0.1795 0.0268 0.1306 0.0028 0.0078 0.0003
Business Cycle Indicator: NBER

Expansion 0.5859**  -0.0471 4.5585%* -0.0180  0.0526** 0.1650

Recession 0.2230 0.1073 0.0285 0.1383  -0.0321 0.1130
Business Cycle Indicator: CP

Expansion 0.4748* -0.0066 2.6870 -0.0944  0.06997*** 0.8378

Recession 0.2701 0.0223 0.1120 0.4056  -0.0978* 0.8708

Panel B: Book-to-Market Sorted Portfolios
Cash Flow Discount Rate
Growth Value Equality Test Growth Value Equality Test

Business Cycle Indicator: ADS

Expansion -0.2004  0.6326%**  12.1178*** 0.0345 0.0229 0.0129

Recession -0.1982 0.0163 0.2229 -0.1334  0.0508 0.4258
Business Cycle Indicator: NBER

Expansion -0.1741  0.3753%%*  6.6870%** -0.0102  -0.0293 0.0302

Recession -0.1604 0.3239 0.3467 -0.1040  0.2133 0.5017
Business Cycle Indicator: CP

Expansion -0.2065  0.3114%* 6.2159%* -0.0555  -0.0151 0.1281

Recession -0.0482 0.2649 0.1214 0.0715 0.1715 0.0356

Note: This table presents the reaction of the cash flow and discount rate components of monthly excess returns on the first and
tenth deciles of size- (Panel A) and BM-sorted (Panel B) portfolios to news about Employees on Nonfarm Payrolls. The empirical
specification in Equation (11) is estimated via GMM estimation with HAC standard errors where we replace unexpected monthly
returns with either cash flows or discount rates as left-hand side variables. The news variable is defined as the standardized
difference between the realized change in Employees on Nonfarm Payrolls and the forecast obtained from the econometric model
in Equation (5). ADS, NBER and CP denote the recession dummy variables based on the Aruoba-Diebold-Scotti index, NBER
recession dates and Chauvet-Piger recession probabilities, respectively. The sample period is monthly between February 1965 and
December 2008 except for the CP business cycle indicator which starts on February 1967. The Equality Test is the Wald statistic
testing the equality of the coefficient estimates. *** denotes significance at 1% level, ** denotes significance at 5% level, * denotes
significance at 10% level.
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Table 8: The Relation between Dividend Growth Rates and the Change in Employees on Nonfarm Payrolls

Panel A: Size-Sorted Portfolios

EXPANSION RECESSION
Small Large Equality Test Small Large Equality Test
5s=0 0.2709%* -0.0358 6.5265%* 0.0288 0.0761 0.0611
s=1 0.3564 % 0.1639%** 2.9845* 0.0212 0.0436 0.0182
5=2 0.2804%* 0.1116* 2.6736 0.0557 0.0727 0.0091
5=3 0.2755%* 0.0403 3.6338* 0.1292 0.0367 0.3148
s=4 0.3287*%* 0.1036* 3.5354* 0.0753 0.0590 0.0098
5=5 0.2474%* 0.1963%*** 0.1607 0.1213 0.0855%* 0.0521
5=06 0.2021 0.0167 1.8599 0.1658 0.0574 0.5103
Panel B: BM-Sorted Portfolios
EXPANSION RECESSION
Growth Value Equality Test Growth Value Equality Test
s=0 0.0407 0.3166% L1172 0.1312 0.4453%% 1.3866
s=1 0.3557%* 0.4313* 0.1321 0.1511 0.5290%** 1.1820
5 =2 0.0523 0.2354 0.5997 0.0506 0.5139%** 2.5845
5=3 0.1844 0.5254%%* 2.4728 0.0419 0.3481** 1.2498
s=4 0.1012 0.4420%#** 2.3551 0.0368 0.3598* 0.9193
5=05H 0.1531 0.3992%* 1.8044 -0.0147 0.5191%** 3.0669*
5s=06 0.1118 0.7176%** 7.0526%+%* -0.2568* 0.46927#%* 12,124 1%#%*

Note: This table presents the actual relation between changes in Employees on Nonfarm Payrolls and the s-month ahead dividend
growth rates of first and tenth deciles of size- (Panel A) and BM-sorted (Panel B) portfolios. The empirical specification in Equation
(12) is estimated via GMM estimation with HAC standard errors. The recessions and expansions are defined using the Aruoba-
Diebold-Scotti business conditions index. The Equality Test is the Wald statistic testing the equality of the coefficient estimates.
*##% denotes significance at 1% level, ** denotes significance at 5% level, * denotes significance at 10% level.
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Figure 1: The Reactions of 25 Size and BM cross-sorted Portfolios to News about Employees on Nonfarm Payrolls
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(b) The Reaction to News about Employees on Nonfarm Payrolls in Recessions

Notes: This figure plots the reactions of daily returns on the 25 size and BM cross-sorted portfolios to news about employees on
nonfarm payrolls in expansions (Panel a) and in recessions (Panel b). The news variable is defined as the standardized difference
between the realized change in Employees on Nonfarm Payrolls and the median consensus forecast from the MMS survey data. The
recessions and expansions are defined using the Aruoba-Diebold-Scotti business conditions index. The coefficients are obtained
by estimating an empirical specification similar to Equation (4) only on announcement days for Employees on Nonfarm Payrolls.
The sample consists of announcement days for Employees on Nonfarm Payrolls between February 1985 and December 2009. The
coefficient estimates are multiplied by -1 for ease of exposition. A positive number represents a negative reaction and vice versa.
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