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1 Data

The dependent variable is always the equity premium, i.e., the total rate of return on the stock
market minus the prevailing short-term interest rate.

e Stock Prices: We use S&P 500 index prices from 1926 to 2005 from CRSP’s month-end
values. Stock Returns are the continuously compounded returns on the S&P 500 index.

For yearly and longer data frequencies, we can go back as far as 1871, using data from
Robert Shiller’s website. For monthly frequency, we can only begin in the CRSP period.

e Risk-free Rate: The risk-free rate for the period 1920 to 2005 is the T-bill rate. Because
there was no risk-free short-term debt prior to the 1920’s, we had to estimate it. We
obtained commercial paper rates for New York City from NBER’s Macrohistory data base.
These are available for the period 1871 to 1970. We estimated a regression for the period
1920 to 1971, which yielded

T-bill Rate = —0.004 + 0.886 x Commercial Paper Rate . (1)

with an R? of 95.7%. Therefore, we instrumented the risk-free rate for the period 1871 to
1919 with the predicted regression equation. The correlation for the period 1920 to 1971
between the equity premium computed using the T-bill rate and that computed using the
predicted commercial paper rate is 99.8%.

The equity premium had a mean of 4.77%, median of 6.51%, and standard deviation of 17.88%
over the entire sample period of 1872 to 2005. The equity premium is 5.99% (standard deviation
of 19.31%) from 1927-2005, 6.35% (standard deviation of 15.89%) from 1947-2005, and 3.89%
(standard deviation of 15.92%) from 1965-2005.

Our first set of independent variables relate primarily to characteristics of stocks:

e Dividends: Dividends are twelve-month moving sums of dividends paid on the S&P 500
index. They are from Robert Shiller’s website for the period 1871 to 1970. Dividends from
1971 to 2005 are from S&P Corporation.

The Dividend Price Ratio (d/p) is the difference between the log of dividends and the
log of prices. The Dividend Yield (d/y) is the difference between the log of dividends
and the log of lagged prices.

e Earnings: Earnings are twelve-month moving sums of earnings on the S&P 500 index. These
are from Robert Shiller’s website for the period 1871 to June 2003. Earnings from June
2003 to December 2005 are our own estimates based on interpolation of quarterly earnings
provided by S&P Corporation.

The Earnings Price Ratio (e/p) is the difference between log of earnings and log of
prices. Dividend Payout Ratio (d/e) is the difference between log of dividends and log
of earnings.

e Stock Variance (svar): Stock Variance is computed as sum of squared daily returns on S&P
500. Daily returns for 1871 to 1926 are obtained from Bill Schwert while daily returns from
1926 to 2005 are obtained from CRSP.
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e Cross-Sectional Premium (esp): The cross-sectional beta premium measures the relative
valuations of high- and low-beta stocks. We obtained this variable directly from Sam
Thompson. This variable is available from May 1937 to December 2002.

e Book Value: Book values from 1920 to 2005 are from Value Line’s website, specifically their
Long-Term Perspective Chart of the Dow Jones Industrial Average. The Book to Market
Ratio (b/m) is the ratio of book value to market value for the Dow Jones Industrial
Average. For the months of March to December, this is computed by dividing book value
at the end of previous year by the price at the end of the current month. For the months
of January to February, this is computed by dividing book value at the end of 2 years ago
by the price at the end of the current month.

e Corporate Issuing Activity: We entertain two measures of corporate issuing activity. Net
Equity Expansion (ntis) is the ratio of twelve-month moving sums of net issues by NYSE
listed stocks divided by the total market capitalization of NYSE stocks. This dollar amount
of net equity issuing activity (IPOs, SEOs, stock repurchases, less dividends) for NYSE
listed stocks is computed from CRSP data as

Net Issue; = Mcap, — Mcap,_; - (1 + vwretx;) , (2)

where Mcap is the total market capitalization, and vwretx is the value weighted return
(excluding dividends) on the NYSE index.! These data are available from 1926 to 2005.
The second measure, Percent Equity Issuing (eqis), is the ratio of equity issuing activity
as a fraction of total issuing activity. This is the variable proposed in Baker and Wurgler
(2000). The authors provided us with the data, except for 2005, which we added ourselves.
The first equity issuing measure is relative to aggregate market cap, while the second is
relative to aggregate corporate issuing.

Our next set of independent variables are interest-rate related:

e Treasury Bills (tbl): T-bill rates from 1920 to 1933 are the U.S. Yields On Short-Term
United States Securities, Three-Six Month Treasury Notes and Certificates, Three Month
Treasury series from NBER’s Macrohistory data base. T-bill rates from 1934 to 2005 are

the 3-Month Treasury Bill: Secondary Market Rate from the economic research database
at Federal Reserve Bank at St. Louis (FRED).

e Long Term Yield (lty): Long-term government bond yields for the period 1919 to 1925
is the U.S. Yield On Long-Term United States Bonds series from NBER’s Macrohistory
database. Yields from 1926 to 2005 are from Ibbotson’s Stocks, Bonds, Bills and Inflation
Yearbook.

Long Term Rate of Return (Itr): Long-term government bond returns for the period 1926
to 2005 are from Ibbotson’s Stocks, Bonds, Bills and Inflation Yearbook.

The Term Spread (tms) is the difference between the long term yield on government
bonds and the T-bill.

! This calculation implicitly assumes that the delisting return is 100 percent. Using the actual delisting return,
where available, or ignoring delistings altogether, has no impact on our results.
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e Corporate Bond Returns: Long-term corporate bond returns for the period 1926 to 2005
are from Ibbotson’s Stocks, Bonds, Bills and Inflation Yearbook.

Corporate Bond Yields: Yields on AAA- and BAA-rated bonds for the period 1919 to 2005
are from FRED.

The Default Yield Spread (dfy): is the difference between BAA- and AAA- rated cor-
porate bond yields.

The Default Return Spread (dfr): is the difference between the return on long-term
corporate bonds and returns on the long-term government bonds.

e Inflation (infl): Inflation is the Consumer Price Index (All Urban Consumers) for the
period 1919 to 2005 from the Bureau of Labor Statistics. Because inflation information is
released only in the following month, in our monthly regressions, we inserted one month of
waiting before use.

The next variable is related to broad macroeconomic activity

e Investment to Capital Ratio (i/k): Investment to Capital Ratio is the ratio of aggregate
(private nonresidential fixed) investment to aggregate capital for the whole economy. This
is the variable proposed in Cochrane (1991), which we obtained directly from the author.

Finally, we also entertain two methods that rely on multiple variables or models (all and ms),
and two models that are themselves rolling in their independent variable construction (cay and
ms).

e A “Kitchen Sink” Regression, named “all;” which includes all the aforementioned vari-
ables. (It does not include cay, described below.) We do not report coefficients, just
prediction statistics. Consequently, even perfect multicollinearity does not change our
results—redundant variables can simply be deleted.

e A model selection approach, named “ms.” If there are K variables, we consider 2% models
essentially consisting of all possible combinations of variables. Every period, we select one
of these models that gives the minimum cumulative prediction errors up to that time period
t. This method is based on Rissanen (1986) and is recommended by Bossaerts and Hillion
(1999). Essentially, this method uses our criterion of minimum OOS prediction errors to
choose amongst competing models n each time period t. This is also similar in spirit to
the use of more conventional criteria (like R?) in Pesaran and Timmerman (1995), who
however do not entertain our NULL hypothesis.

e Consumption, wealth, income ratio (cay) is suggested in Lettau and Ludvigson (2001).
Data for its construction is available from Martin Lettau’s website at quarterly frequency
from the second quarter of 1952 to the fourth quarter of 2005. Although annual data
from 1948 to 2001 is also available from Martin Lettau’s website, we reconstruct the data
following their procedure as this allows us to expand the time-series from 1945 to 2005 (an
addition of 7 observations). Lettau-Ludvigson estimate the following equation:

k k
c=a+Buwt Byt Y bwildwiit+ Y byilNyit+ea, t=k+1,....T—k (3)
i=—k i=—k
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where c¢ is the aggregate consumption, w is the aggregate wealth, and y is the aggregate
income. The estimates of the above equation provide cay = cay, = ¢; — ﬁa a; — ﬁy Y, t=
1,...,T. Eight leads/lags are used in quarterly estimation (k = 8) while two lags are used
in annual estimation (k = 2). (For further details, see Lettau and Ludvigson (2001).)

Because the Lettau-Ludvigson measure of cay is constructed using look-ahead (in-sample
regression coefficients), we created an equivalent measure that uses only prevailing data.
In other words, if the current time period is ‘s’, then we estimated equation (3) using only
the data up to ‘s’ through

k k
a=a+ B wt Byt Y b Awi+ > b Ay i+, t=k+1,...,5—k (4)

i=—k i=—k

where the superscript on betas indicates that these are rolling estimates. This measure is
called caya (“ante”) to distinguish it from the traditional variable cayp constructed with
look-ahead bias (“post”).

The latter two models change every period, which renders an in-sample regression problem-
atic. (We would not want to use the final models, and project them backwards as if they were
static.) This is also why we did not include caya in the kitchen sink specification.

2 Empirical Procedure

All regressions are estimated using OLS. The in-sample significance of a regression is determined
using the F-statistic, critical values of which are estimated using the bootstrap procedure de-
scribed below. The OOS forecast uses only the data available up to the time at which the forecast
is made. Let ey denote the vector of rolling OOS errors from the historical mean model and
ea denote the vector of rolling OOS errors from the OLS model. Define d; = en; — eas, and
d=T" Zf d; = MSEN — MSEA over the entire OOS period. Then, our OOS statistics are
computed as
MSEn

2
- 1—
i MSEy '

T
1
AMAE = T;(|€Nt|— lead]) )

ARMSE = +/MSEy— /MSEx

MSE-T = /T+1—2h+h(h—1)/T -

MSEN — MSE
MSE-F = (T — 1
S (I'=h+1)x ( \SE ) :
 T—h+1 Zthl (e, — ent-enr)
ENC = - VSE : (5)

where T' is the total number of forecast observations and h is the overlap degree (h = 1 for no
overlap).
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MSE-T is the Diebold and Mariano (1995) T-statistic modified by Harvey et al. (1997), and
MSE-F is F-statistic by McCracken (2004). Both the MSE-T and MSE-F statistics test for equal
MSE of the unconditional forecast and the conditional forecast (i.e., AMSE = 0). ENC is the
statistic proposed by Clark and McCracken (2001) for an encompassing forecast test. Clark and
McCracken show that all these statistics follow non-standard distributions when testing nested
models. The reason for this is that under the null, the asymptotic difference in squared forecast
errors is exactly 0 with 0 variance. This renders the standard distributions asymptotically valid.
Because our models are nested, we could use asymptotic critical values for MSE tests provided
by McCracken, and asymptotic critical values for ENC tests provided by Clark and McCracken.
To account for small-sample issues and to calculate critical values for the 5-year overlapping
observations (for which asymptotic critical values are not available), we actually calculate critcal
values using the bootstrap procedure described below (critical values for caya and all models
are not calculated using bootstrap, critical values for ms model are not calculated at all). The
NULL hypothesis is that the unconditional forecast is not inferior to the conditional forecast, so
our critical values are for a one-sided test.?

Our bootstrap procedure follows Mark (1995) and Kilian (1999) and imposes the NULL of
no predictability for calculating the critical values. In other words, the data generating process
is assumed to be

Y1 = « + U1

Tep1 = P+ P T+ Ugq

The bootstrap procedure for calculating the power assumes the data generating process is

Yer1 = o+ B2 + U

Tep1 = Pt P T+ Ugq

These equations are estimated by OLS using the full sample of observations, with the residuals
stored for sampling. We then generate 10,000 bootstrapped time series by drawing with replace-
ment from the residuals. The initial observation—preceding the sample of data used to estimate
the models—is selected by picking one date from one actual data at random. This bootstrap
procedure not only preserves the autocorrelation structure of the predictor variable, thereby ad-
justing for the Stambaugh (1999) effect, but also preserves the cross-correlation structure of the
two residuals.

2If the regression coefficient 3 is small (so that explanatory power is low or in-sample R? is low), it may happen
that our unconditional model outperforms on OOS because of estimation error in rolling estimates of 5. In this
case, ARMSE might be negative but still significant because these tests are ultimately tests of whether 8 is equal
to zero.
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Table 1: Forecasts at Monthly Frequency

This table presents statistics on forecast errors (in-sample and out-of-sample) for excess stock return forecasts
at the monthly frequency (both in the forecasting equation and forecast). Variables are explained in Section 1.
Stock return is price changes, excluding dividends, of S&P500. Panel A uses the full sample period for each
variable and constructs first forecast 20 years after the first data observation. Panel B uses the full sample period
for each variable and constructs first forecast in January 1965. Panel C uses only the sample period January
1927 to December 2005 and constructs first forecast in January 1965. The data period for ms model is January
1927 to December 2005. All numbers, except R and power, are in percent per month. A star next to IS-R
denotes significance of the in-sample regression (as measured by bootstrapped F-statistic). RMSE is the root
mean square error and MAE is the mean absolute error. ARMSE (AMAE) is the RMSE (MAE) difference
between the unconditional forecast and the conditional forecast for the same sample/forecast period (positive
numbers signify superior out-of-sample conditional forecast). OOS-R? is calculated as one minus the ratio of the
variance of conditional forecast errors and the variance of the unconditional forecast errors. MSE-T is the Diebold
and Mariano (1995) t-statistic modified by Harvey, Leybourne, and Newbold (1998) and MSE-F is F-statistic by
McCracken (2004). Both the MSE-T and MSE-F statistics test for equal MSE of the unconditional forecast and
the conditional forecast. One-sided critical values of MSE statistics are obtained empirically from bootstrapped
distributions, except for all model where they are obtained from McCracken (2004) (critical values for ms model
are not calculated). ‘Power’ is the power of ARMSE and is calculated as the fraction of draws where the simulated
ARMSE is greater than the empirically calculated 95% critical value and is reported in percent. The two numbers
under the power column are power for all simulations and simulations that are found to be in-sample significant
at the 95% level. Significance levels at 90%, 95%, and 99% are denoted by one, two, and three stars, respectively.



Panel A: Full data, Forecasts begin 20 years after the first sample date

In-Sample In-Sample for OOS Period Relative OOS Performance

Variable Data R’ ARMSE Power R ARMSE  Power R’ AMAE ARMSE MSE-T MSE-F  Power
d/p Dividend Price Ratio  187102-200512 -0.06  0.0000 5 (96) —0.07  0.0000 6 (81) —0.57 —0.0061 —0.0125 —0.88 —6.83 5 (60)
d/y Dividend Yield 187102-200512 —-0.04  0.0005 9 (97 0.01 0.0005 10 (77) -0.52 —0.0149 -0.0113 —1.25 —6.20 8 (71)
e/p Earning Price Ratio 187102-200512  0.08  0.0033 37 (98) 0.07  0.0033 37 (86) -0.14 —0.0123 —0.0017 —0.28 -0.92 28 (65)
d/e Dividend Payout Ratio 187112-200512  0.17° 0.0056 44 (99) 0.04  0.0056 42 (84) 0.56 0.0005 -0.0123 -0.70 6.64 40 (84)
svar Stock Variance 188502-200512 -0.05  0.0005 8 (96) 0.06  0.0005 9 (75) 1.45 —0.0036 —0.0353 —0.75 16.28 8 (61)
csp Cross-Sectional Prem  193705-200212  0.66™ 0.0185 66 (99) 0.37  0.0185 61 (84) 1.26 —0.0596 —0.0231 —0.76 5.83 57 (82)
b/m Book to Market 192103-200512  0.15  0.0067 40 (98) —0.25  0.0067 40 (82) -0.90 —0.0376 —0.0159 —0.84 -5.91 33 (66)
ntis Net Equity Expansion 192701-200512  0.70*** 0.0225 71 (99)  0.18  0.0225 66 (87) 0.18 0.0109 0.0067 0.45™  2.30" 63 (85)
tbl T-Bill Rate 192002-200512  0.14  0.0065 27 (97) 0.54  0.0065 27 (79) 0.01 0.0042 0.0024 0.13" 0.91" 24 (78)
Ity Long Term Yield 191901-200512 —-0.00  0.0026 10 (96) 0.10  0.0026 11 (71) 0.78 -0.0054 -0.0142 -0.59 5.22 10 (73)
Itr  Long Term Return 192601-200512  0.04  0.0040 22 (96) 0.59  0.0040 23 (75) 1.48 -0.0379 -0.0278 -1.99 9.49 20 (72)
tms Term Spread 192002-200512  0.13  0.0061 32 (98) 0.48 0.0061 32 (80) 0.16 0.0063 0.0061 0.55" 227" 28 (76)
dfy Default Yield Spread  191901-200512 —0.09  0.0002 6 (94) 0.12  0.0002 8 (73) -0.37 —0.0069 —0.0052 —2.11 -1.94 7 (67)
dfr  Default Return Spread 192601-200512 -0.01  0.0025 16 (97) —0.23  0.0025 18 (76) —0.62 —0.0068 —0.0100 —1.62 —3.45 14 (72)
infl  Inflation 191902-200512 ~0.01  0.0023 14 (96)  0.26  0.0023 15 (74) 0.14 0.0014 ~0.0003 ~0.08 0.13 14 (2)
all  Kitchen Sink 192701-200512  1.65" 0.0788 — (—) 1.14  0.0788 — (—) 13.48 —0.2184 —0.2364 —3.79 74.25 — (—)
ms  Model Selection 192701-200512 — () - — 1.23 -0.0175 -0.0255 ~1.15 862 — (—)
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Panel B: Full data, Forecasts begin in 196501

In-Sample In-Sample for OOS Period Relative OOS Performance

Variable Data R’ ARMSE Power R ARMSE  Power R AMAE ARMSE MSE-T MSE-F Power
d/p Dividend Price Ratio  187102-200512 -0.06  0.0000 5 (96) —0.20  0.0000 11 (67) —0.48 -0.0075 -0.0060 —1.31 -1.35 5 (51)
d/y Dividend Yield 187102-200512 —-0.04  0.0005 997 —0.15 0.0005 16 (58) —0.53 -0.0220 -0.0070 -0.83 —1.58 8 (50)
e/p Earning Price Ratio 187102-200512  0.08  0.0033 37 (98) —0.22  0.0033 40 (68) —0.59 —0.0263 —0.0083 —0.60 ~1.87 26 (52)
d/e Dividend Payout Ratio 187112-200512  0.17° 0.0056 44 (99) 0.34  0.0056 42 (69) 0.98 -0.0039 -0.0169 —1.13 3.79 33 (63)
svar Stock Variance 188502-200512 -0.05  0.0005 8 (96) 0.08  0.0005 14 (57) 0.30 -0.0012 -0.0020 —1.39 0.46 7 (50)
csp Cross-Sectional Prem  193705-200212  0.66™ 0.0185 66 (99) 0.44 0.0185 59 (79) 0.45 0.0059 0.0151 0.58" 3.08"" 55 (78)
b/m Book to Market 192103-200512  0.15  0.0067 40 (98) —0.91  0.0067 41 (73) —1.99 -0.0676 —0.0387 —1.48 -8.61 30 (59)
ntis Net Equity Expansion 192701-200512  0.70°** 0.0225 71 (99)  0.49 0.0225 62 (78) 0.12 0.0039 0.0019 0.10 0.43 57 (75)
tbl T-Bill Rate 192002-200512  0.14  0.0065 27 (97) 0.32  0.0065 28 (69) 0.06 0.0090  0.0030 0.10 0.68" 22 (67)
Ity Long Term Yield 191901-200512 —-0.00  0.0026 10 (96) 0.15  0.0026 14 (67) 0.96 —0.0018 -0.0165 —0.44 3.70 9 (65)
Itr  Long Term Return 192601-200512  0.04  0.0040 22 (96) 0.67  0.0040 25 (67) 0.54 —0.0247 -0.0072 -0.45 1.63 18 (62)
tms Term Spread 192002-200512  0.13  0.0061 32 (98) 0.70  0.0061 33 (69) 0.26 0.0122 0.0101 0.58" 2.29"" 25 (64)
dfy Default Yield Spread 191901-200512 —0.09  0.0002 6 (94) —0.11  0.0002 11 (60) —0.28 -0.0042 -0.0018 -1.13 —0.40 6 (56)
dfr  Default Return Spread 192601-200512 -0.01  0.0025 16 (97) —0.13  0.0025 19 (67) —0.34 -0.0022 -0.0029 -0.40 -0.64 13 (60)
infl Inflation 191902-200512 -0.01  0.0023 14 (96) 0.06  0.0023 18 (65) 0.07 0.0043  0.0028 0.50" 0.64 13 (61)
all  Kitchen Sink 192701-200512  1.65™ 0.0788 — (—) 0.67 0.0788 — (—) 8.67 —0.1506 -0.1340 —2.09 2887 — (—)
ms  Model Selection 192701-200512 — (—) — (—) 0.22 0.0014 -0.0049 -0.19 1.09 — (—)
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Panel C: Data begin in 192701, Forecasts begin in 196501

In-Sample In-Sample for OOS Period Relative OOS Performance

Variable Data R’ ARMSE Power R ARMSE  Power R AMAE ARMSE MSE-T MSE-F Power
d/p Dividend Price Ratio  192701-200512 -0.01  0.0028 19 (96) —0.18  0.0028 22 (r1)  -0.40 -0.0319 -0.0043 -0.32 -0.98 15 (54)
d/y Dividend Yield 192701-200512  0.06  0.0047 22 (97) —0.22  0.0047 24 (7o)  —0.61 —0.0464 —0.0089 —0.44 -2.01 19 (e6)
e/p Earning Price Ratio 192701200512  0.28" 0.0108 53 (98) —0.55  0.0108 52 (78) —1.35 —0.0542 -0.0249 -0.93 -5.56 38 (60)
d/e Dividend Payout Ratio 192701-200512  0.04  0.0040 20 (98) ~0.32 0.0040 21 (r1) ~1.82 —0.0246 —0.0350 —2.34 7.79 17 (70)
svar Stock Variance 192701-200512 -0.07  0.0009 8 (96) 0.06  0.0009 12 (62) 0.31 -0.0011 -0.0022 -1.44 0.50 8 (55)
csp Cross-Sectional Prem  193705-200212  0.66™ 0.0185 66 (99) 0.44 0.0185 59 (79) 0.45 0.0059 0.0151 0.58" 3.08"" 55 (78)
b/m Book to Market 192701-200512  0.17  0.0078 40 (98) —0.98  0.0078 41 (r4)  —2.39 —0.0800 -0.0473 -1.60 —10.49 30 (59)
ntis Net Equity Expansion 192701-200512  0.70°** 0.0225 71 (99)  0.49 0.0225 62 (78) 0.12 0.0039 0.0019 0.10 0.43 57 (75)
tbl T-Bill Rate 192701-200512  0.09  0.0054 21 (98) 0.30  0.0054 23 (70) 0.18 0.0071  0.0005 0.02 0.12 18 (68)
Ity Long Term Yield 192701-200512 —-0.03  0.0022 8 (95) 0.15  0.0022 11 (e8) 1.00 -0.0026 -0.0173 —0.46 3.87 8 (69)
Itr  Long Term Return 192701-200512  0.04  0.0042 22 (97) 0.67  0.0042 25 (67) 0.49 -0.0242 -0.0062 —-0.38 1.40 19 (62)
tms Term Spread 192701-200512  0.08  0.0051 25 (97) 0.66  0.0051 27 (69) 0.09 0.0105 0.0064 0.43 1.45° 21 (66)
dfy Default Yield Spread  192701-200512 ~0.09  0.0004 7 (95) -0.08 0.0004 12 (65) ~0.24 -0.0036 ~0.0007 ~0.38  ~0.15 7 (59)
dfr  Default Return Spread 192701-200512 -0.02  0.0024 14 (96) —0.13  0.0024 18 (65) —0.33 -0.0021 -0.0028 -0.40 -0.63 13 (62)
infl Inflation 192701-200512  0.02  0.0036 19 (96) 0.01  0.0036 23 (68) 0.03 0.0068 0.0038 0.44 0.86" 17 (64)
all  Kitchen Sink 192701-200512  1.65™ 0.0788 — (—) 0.67 0.0788 — (—) 8.67 —0.1506 -0.1340 —2.09 2887 — (—)
ms  Model Selection 192701-200512 — (—) — (—) 0.22 0.0014 -0.0049 -0.19 1.09 — (—)
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Table 2: Forecasts at Monthly Frequency with Total Returns

This table presents statistics on forecast errors (in-sample and out-of-sample) for excess stock return forecasts
at the monthly frequency (both in the forecasting equation and forecast). Variables are explained in Section 1.
Stock return is price changes, including dividends, of S&P500 calculated using CRSP data. Panel A uses the full
sample period for each variable and constructs first forecast 20 years after the first data observation. Panel B
uses the full sample period for each variable and constructs first forecast in January 1965. The data period for ms
model is January 1927 to December 2005. All numbers, except R and power, are in percent per month. A star
next to IS-R- denotes significance of the in-sample regression (as measured by bootstrapped F-statistic). RMSE
is the root mean square error and MAE is the mean absolute error. ARMSE (AMAE) is the RMSE (MAE)
difference between the unconditional forecast and the conditional forecast for the same sample/forecast period
(positive numbers signify superior out-of-sample conditional forecast). OOS-R? is calculated as one minus the
ratio of the variance of conditional forecast errors and the variance of the unconditional forecast errors. MSE-T
is the Diebold and Mariano (1995) t-statistic modified by Harvey, Leybourne, and Newbold (1998) and MSE-F is
F-statistic by McCracken (2004). Both the MSE-T and MSE-F statistics test for equal MSE of the unconditional
forecast and the conditional forecast. One-sided critical values of MSE statistics are obtained empirically from
bootstrapped distributions, except for all model where they are obtained from McCracken (2004) (critical values
for ms model are not calculated). ‘Power’ is the power of ARMSE and is calculated as the fraction of draws where
the simulated ARMSE is greater than the empirically calculated 95% critical value and is reported in percent.
The two numbers under the power column are power for all simulations and simulations that are found to be
in-sample significant at the 95% level. Significance levels at 90%, 95%, and99% are denoted by one, two, and

three stars, respectively.



Panel A: Data begin in 192701, Forecasts begin in 194701

In-Sample In-Sample for OOS Period Relative OOS Performance

Variable Data R’ ARMSE Power R ARMSE  Power R’ AMAE ARMSE MSE-T MSE-F  Power
d/p Dividend Price Ratio  192701-200512 0.15  0.0070 39 (96) 0.56  0.0070 41 (82) -0.07 -0.0322  0.0015 0.09 0.51 28 (59)
d/y Dividend Yield 192701-200512  0.25" 0.0100 40 (98) 0.61  0.0100 38 (80) —0.43 —0.0506 —0.0059 —0.26 -2.02 35 (79)
e/p Earning Price Ratio 192701200512  0.54™ 0.0181 83 (99) 0.26  0.0181 79 (91) -1.23 —0.0501 —-0.0226 —0.73 ~7.64 59 (68)
d/e Dividend Payout Ratio 192701-200512  0.01  0.0032 17 (98) 0.42  0.0032 15 (68) 1.58 -0.0109 -0.0297 —1.60 10.04 14 (71)
svar Stock Variance 192701-200512 -0.08  0.0006 7 (96) 0.03  0.0006 9 (72) 0.28 -0.0014 -0.0029 —1.86 0.99 7 (60)
csp Cross-Sectional Prem  193705-200212  0.92"* 0.0244 77 (99)  0.36  0.0244 71 (87) 0.94 ~0.0552 ~0.0164 —0.49 413 68 (85)
b/m Book to Market 192701-200512  0.40™ 0.0143 67 (98) —0.35  0.0143 65 (87) -1.72 -0.0688 -0.0326 -1.21  -11.00 51 (69)
ntis Net Equity Expansion 192701-200512  0.75"* 0.0239 73 (99)  0.12  0.0239 68 (87) 0.06 0.0085 0.0042 0.26°  1.45" 66 (86)
tbl T-Bill Rate 192701-200512  0.11  0.0060 23 (98) 0.67  0.0060 23 (76) 0.13 0.0031  0.0002 0.01" 0.06" 20 (74)
Ity Long Term Yield 192701-200512 -0.01  0.0027 9 (96) 0.22  0.0027 10 (70) 1.05 —0.0187 -0.0188 —0.58 6.36 8 (71)
Itr  Long Term Return 192701-200512  0.04  0.0041 21 (96) 0.55  0.0041 22 (74) 1.12 -0.0363 -0.0201 —1.48 6.83 19 (72)
tms Term Spread 192701-200512  0.07  0.0050 25 (98) 0.45  0.0050 25 (78) 0.05 0.0049 0.0040 0.33" 1.35™ 22 (76)
dfy Default Yield Spread 192701-200512 -0.07  0.0011 10 (96) —0.05 0.0011 12 (72) -0.26 —0.0049 —0.0024 —0.84 —0.81 9 (65)
dfr  Default Return Spread 192701-200512 -0.02  0.0023 14 (97) —0.17  0.0023 16 (74) —0.47 —0.0071 —0.0068 —1.21 —2.31 14 (14)
infl Inflation 192701-200512 -0.00  0.0029 16 (97) 0.11  0.0029 18 (74) 0.04 0.0026 0.0021 0.34" 0.70" 15 (71)
all  Kitchen Sink 102701-200512  1.98"* 0.0881 — (—) 150 0.0881  — (—) ~13.71 -0.2251 ~0.2406 3.81 7554 — (—)
ms  Model Selection 192701-200512 — — — (=) — — — (—) 2.01 -0.0400 -0.0415 -1.35 13.96 — (—)
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Panel B: Data begin in 192701, Forecasts begin in 196501

In-Sample In-Sample for OOS Period Relative OOS Performance

Variable Data R’ ARMSE Power R ARMSE  Power R AMAE ARMSE MSE-T MSE-F Power
d/p Dividend Price Ratio  192701-200512 0.15  0.0070 39 (96) —0.05  0.0070 41 (75)  —0.15 —0.0369  0.0013 0.06 0.28 29 (56)
d/y Dividend Yield 192701-200512  0.25° 0.0100 40 (98) —0.09  0.0100 39 (73) -0.39 -0.0538 -0.0041 -0.15 -0.92 34 (11)
e/p Earning Price Ratio 192701-200512  0.54™ 0.0181 83 (99) —0.48 0.0181 75 (85) —1.20 -0.0576 —0.0217 —0.66 ~4.85 56 (64)
d/e Dividend Payout Ratio 192701-200512 0.01  0.0032 17 (98) -0.30 0.0032 18 (69) ~2.01 —0.0291 —0.0392 —2.64 8.72 15 (69)
svar Stock Variance 192701-200512 -0.08  0.0006 7 (96) 0.08  0.0006 11 (60) 0.34 -0.0014 -0.0029 -1.48 0.66 7 (53)
csp Cross-Sectional Prem  193705-200212  0.92™" 0.0244 77 (99) 0.46  0.0244 69 (83) 0.71 0.0091 0.0208 0.72""  4.26™" 65 (80)
b/m Book to Market 192701-200512  0.40™ 0.0143 67 (98) —1.09  0.0143 62 (80) —2.44 —0.0927 -0.0484 -1.39 —10.74 49 (65)
ntis Net Equity Expansion 192701-200512  0.75"* 0.0239 73 (99)  0.52 0.0239 64 (79) -0.27 0.0001 ~0.0015 —0.07  -0.33 59 (76)
tbl T-Bill Rate 192701-200512  0.11  0.0060 23 (98) 0.13  0.0060 25 (71) 0.18 0.0105  0.0006 0.02 0.14 19 (68)
Ity Long Term Yield 192701-200512 -0.01  0.0027 9 (96) 0.26  0.0027 13 (69) 1.14 -0.0014 -0.0204 —0.49 4.58 9 (69)
Itr  Long Term Return 192701-200512  0.04  0.0041 21 (96) 0.66  0.0041 25 (67) 0.48 —0.0274 -0.0061 —-0.37 1.36 18 (62)
tms Term Spread 192701-200512  0.07  0.0050 25 (98) 0.60  0.0050 27 (70) 0.10 0.0087  0.0065 0.40 1.47° 21 (66)
dfy Default Yield Spread  192701-200512 ~0.07  0.0011 10 (96)  0.03 0.0011 14 (67) ~0.14 -0.0029 0.0014 0.55°  0.31 9 (60)
dfr  Default Return Spread 192701-200512 -0.02  0.0023 14 (97) —0.10 0.0023 18 (65) —0.30 -0.0029 -0.0020 -0.30 -0.45 13 (61)
infl Inflation 192701-200512 -0.00  0.0029 16 (97) 0.08  0.0029 20 (67) 0.07 0.0047  0.0030 0.38 0.67 15 (62)
all  Kitchen Sink 192701-200512  1.98™ 0.0881 — (—) 0.71  0.0881 — (—) 8.82 —0.1622 -0.1372 -2.12 29.53 — (—)
ms  Model Selection 192701-200512 — (=) — (—) 1.41 -0.0144 -0.0307 -0.84 6.85 — (—)
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Table 3: Forecasts at Quarterly Frequency

This table presents statistics on forecast errors (in-sample and out-of-sample) for excess stock return forecasts
at the quarterly frequency (both in the forecasting equation and forecast). Variables are explained in Section 1.
Stock return in price changes, excluding dividends, of S&P500. Panel A uses the full sample period for each
variable and constructs first forecast 20 years after the first data observation. Panel B uses the full sample
period for each variable and constructs first forecast in the first quarter of 1965 (or 20 years after the first data
observation, whichever comes later). Panel C uses only the sample period first quarter of 1927 to fourth quarter
of 2005 and constructs first forecast in the first quarter of 1965 (or 20 years after the first data observation,
whichever comes later). The data period for ms model is first quarter of 1927 to fourth quarter of 2005. All
numbers, except R and power, are in percent per quarter. A star next to IS-R” denotes significance of the
in-sample regression (as measured by empirical F-statistic). RMSE is the root mean square error and MAE is
the mean absolute error. ARMSE (AMAE) is the RMSE (MAE) difference between the unconditional forecast
and the conditional forecast for the same sample/forecast period (positive numbers signify superior out-of-sample
conditional forecast). OOS-R? is calculated as one minus the ratio of the variance of conditional forecast errors and
the variance of the unconditional forecast errors. MSE-T is the Diebold and Mariano (1995) ¢-statistic modified
by Harvey, Leybourne, and Newbold (1998) and MSE-F is F-statistic by McCracken (2004). Both the MSE-T
and MSE-F statistics test for equal MSE of the unconditional forecast and the conditional forecast. One-sided
critical values of MSE statistics are obtained empirically from bootstrapped distributions, except for caya and
all models where they are obtained from McCracken (2004) (critical values for ms model are not calculated).
‘Power’ is the power of ARMSE and is calculated as the fraction of draws where the simulated ARMSE is greater
than the empirically calculated 95% critical value and is reported in percent. The two numbers under the power
column are power for all simulations and simulations that are found to be in-sample significant at the 95% level.

Significance levels at 90%, 95%, and 99% are denoted by one, two, and three stars, respectively.



Panel A: Full data, Forecasts begin 20 years after the first sample date

In-Sample In-Sample for OOS Period Relative OOS Performance

Variable Data R° ARMSE Power R ARMSE  Power R’ AMAE ARMSE MSE-T MSE-F Power
d/p Dividend Price Ratio 1871220054 ~0.14 0.0022 11 (95) -0.06 0.0022 12 (82) 1.97 -0.0796 ~0.0848 —1.03 788 10 (65)
d/y Dividend Yield 18712-20054 —0.14  0.0020 7(95) —0.08 0.0020 9 (80) -1.29 -0.0774 -0.0522 —-1.61 —4.87 7 (73)
e/p Earning Price Ratio 1871220054 0.38" 0.0262 46 (97)  0.35 0.0262 46 (87)  -0.31 —0.0665 ~0.0045 —0.12  -0.42 39 (72)
d/e Dividend Payout Ratio 18712-20054 0.23  0.0196 32 (97) -0.22  0.0196 32 (84) -1.72 0.0004 —0.0730 —0.79 -6.79 30 (81)
svar Stock Variance 18851-20054 -0.15  0.0027 8 (93) 0.19  0.0027 9 (78) 4.85 —0.0460 -0.2284 —1.28 17.74 9 (61)
b/m Book to Market 1921120054  1.06™ 0.0717 66 (97) 1.36  0.0717 63 (86) 4.88 —0.2275 -0.1712 -1.25 11.14 51 (70)
ntis Net Equity Expansion 19271-20054  3.42™" 0.2029 90 (99) 0.48  0.2029 85 (92) 0.85 0.1201 -0.0161 -0.15 0.99 83 (90)
tbl  T-Bill Rate 19201-20054  0.17  0.0242 20 (95) 1.00  0.0242 21 (78) —0.57 -0.0410 —-0.0072 —0.07 -0.48 19 (76)
Ity Long Term Yield 19191-20054 ~0.13  0.0083 8 (92)  0.05 0.0083 9 (r1)  -2.69 -0.0979 -0.0906 -0.71  -6.04 7 (70)
Itr  Long Term Return 19261-20054 0.43  0.0399 34 (96) 1.62  0.0399 34 (79) 0.18 0.0611 0.0234 0.36" 1.45" 32 (76)
tms Term Spread 19201-20054 0.24  0.0278 25 (95) 1.17  0.0278 26 (79) 0.23 0.0440 0.0240 0.38" 1.63" 24 (17)
dfy Default Yield Spread  19191-20054 -0.20  0.0049 10 (94) 0.48  0.0049 12 (75) 2.03 -0.0840 -0.0650 -2.33 4.35 9 (64)
dfr  Default Return Spread 19261-20054 -0.20  0.0061 9(92) 1.35 0.0061 11 (71) —6.32 —0.1484 —0.2246 —2.69 —13.32 9 (70)
infl Inflation 1919220054 —0.16  0.0069 10 (95) 0.32  0.0069 12 (74) -0.33 -0.0090  0.0017 0.12 0.11 10 (e8)
i/k Invstmnt Capital Ratio 19471-20054  2.29™ 0.1048 57 (98) 0.19  0.1048 52 (80) -0.27 -0.0637  0.0157 0.11 0.59" 51 (82)
cayp Cnsmptn, Wlth, Incme 19514-20054  4.81" 0.2088 96 (100) 4.81  0.2088 90 (93) 3.73 0.1957 0.1870 0.92""  6.36™ 84 (87)
caya Cnsmptn, With, Incme  19514-20054 — () — — 5.73 0.1527 -0.2042 —0.81 6.47 — (—)
all  Kitchen Sink 19271-20054  4.79"" 0.4476 — (—) 0.72  0.4476 — (—) 44.20 -1.1251 -1.3273 —4.36 64.30 — (—)
ms  Model Selection 19271-20054  — — — — () 0.58 0.0581  0.0225 0.35 138 — (—)
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Panel B: Full data, Forecasts begin in 19651

In-Sample In-Sample for OOS Period Relative OOS Performance

Variable Data R° ARMSE Power R ARMSE  Power R’ AMAE ARMSE MSE-T MSE-F Power
d/p Dividend Price Ratio 1871220054 —0.14  0.0022 11 (95) ~0.43 0.0022 17 (63) 1.38 -0.1021 -0.0308 —0.79 123 9 (48)
d/y Dividend Yield 18712-20054 —0.14  0.0020 7(95) —0.39 0.0020 15 (60) —1.41 —-0.1148 —-0.0322 —0.78 -1.29 7 (50)
e/p Earning Price Ratio 1871220054 0.38" 0.0262 46 (97) ~0.68 0.0262 46 (69)  ~1.96 —0.1241 ~0.0544 —0.58  -2.17 33 (56)
d/e Dividend Payout Ratio 18712-20054 0.23  0.0196 32 (97) -0.93  0.0196 34 (65) -2.26 0.0151 —0.0664 —0.98 -2.64 24 (59)
svar Stock Variance 18851-20054 -0.15  0.0027 8 (93) 0.18  0.0027 14 (55) 0.44 0.0043 0.0073 1.24™  0.30 8 (47)
b/m Book to Market 19211-20054  1.06™ 0.0717 66 (97) 3.86  0.0717 60 (77) 8.78 -0.3940 -0.3259 -1.78 12.31 48 (65)
ntis Net Equity Expansion 19271-20054  3.42™" 0.2029 90 (99) 0.94 0.2029 80 (86) 1.67 0.1520 -0.0428 -0.30 1.70 76 (82)
tbl  T-Bill Rate 19201-20054  0.17  0.0242 20 (95) 0.29 0.0242 23 (68) -1.04 —-0.0505 -0.0174 —0.11 -0.69 18 (66)
Ity Long Term Yield 1919120054 0.13  0.0083 8 (92) 0.67 0.0083 12 (66)  3.40 0.1257 ~0.1124 0.59 442 8 (64)
Itr  Long Term Return 19261-20054 0.43  0.0399 34 (96) 2.23  0.0399 35 (70) 0.46 0.0850  0.0441 0.50" 1.78™ 29 (67)
tms Term Spread 19201-20054 0.24  0.0278 25 (95) 1.55  0.0278 28 (66) 0.31 0.0770  0.0376 0.39 1.52™ 22 (63)
dfy Default Yield Spread  19191-20054 -0.20  0.0049 10 (94) 0.27  0.0049 14 (64) 0.45 -0.0192  0.0068 0.38 0.27 9 (55)
dfr  Default Return Spread 19261-20054 -0.20  0.0061 9(92) ~1.54 0.0061 13 (63) —4.92 —0.0824 —0.1731 —1.80 —6.72 8 (58)
infl Inflation 1919220054 —0.16  0.0069 10 (95) —0.13  0.0069 15 (63) —0.38 —0.0048  0.0096 0.47 0.39 9 (59)
i/k Invstmnt Capital Ratio 19471-20054  2.29™ 0.1048 57 (98) 0.19  0.1048 52 (80) -0.27 -0.0637  0.0157 0.11 0.59" 51 (82)
cayp Cnsmptn, Wlth, Incme 19514-20054  4.81" 0.2088 96 (100) 4.81  0.2088 90 (93) 3.73 0.1957 0.1870 0.92""  6.36™ 84 (87)
caya Cnsmptn, With, Incme  19514-20054 — () — — 5.73 0.1527 -0.2042 —0.81 6.47 — (—)
all  Kitchen Sink 10271-20054  4.79°*° 0.4476 — (—) 229  0.4476  — (—) -32.77 -0.9506 -0.9222 -3.05 3154 — (—)
ms  Model Selection 19271-20054  — — — — () 1.06 0.0823 0.0436 0.51 176 — (—)
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Panel C: Data begin in 19271, Forecasts begin in 19651

In-Sample In-Sample for OOS Period Relative OOS Performance

Variable Data R ARMSE Power R ARMSE Power R AMAE ARMSE MSE-T MSE-F Power

d/p Dividend Price Ratio  19271-20054 0.16  0.0256 25 (93) 0.51  0.0256 28 (71) 1.58 ~0.2179 -0.0390 -0.37 1.55 21 (57)
d/y Dividend Yield 19271-20054 0.00 0.0172 15(95) ~0.31 0.0172 18 (66)  ~1.10 -0.1853 ~0.0196 0.22  —0.78 14 (66)
e/p Earning Price Ratio  19271-20054  1.01* 0.0717 59 (96) —1.74 0.0717 55 (77)  —4.52 —0.2281 —0.1571 —0.96  —6.12 44 (64)
d/e Dividend Payout Ratio 19271-20054 —0.03  0.0154 16 (94) 091 0.0154 19 (68)  —4.44 —0.0943 —0.1538 —2.02  —6.00 15 (66)
svar Stock Variance 19271-20054 ~0.27 0.0026  7(93) 0.23 0.0026 11 (63) 0.57 ~0.0009  0.0020 0.37 0.08 7 (54)
b/m Book to Market 19271-20054  1.16* 0.0800 67 (97) ~4.10 0.0800 60 (77) ~10.43 ~0.4813 ~0.3897 ~1.95 14.57 49 (64)
ntis Net Equity Expansion 19271-20054  3.42°** 0.2029 90 (99)  0.94  0.2029 80 (86) 1.67 0.1520 ~0.0428 —0.30 1.70 76 (82)
tbl  T-Bill Rate 19271-20054 0.04 0.0191 16 (93)  0.25 0.0191 19 (66)  ~1.29 -0.0588 ~0.0274 -0.19  -1.09 13 (62)
Ity Long Term Yield 19271-20054 -0.20 0.0067 7 (94) -0.65 0.0067 10 (67)  -3.59 —0.1268 —0.1202 —0.63  —4.71 6 (64)
ltr  Long Term Return 19271-20054  0.42  0.0396 32 (95)  2.23 0.0396 33 (68) 0.44 0.0829 0.0432 0.50°  1.75" 27 (64)
tms Term Spread 19271-20054 0.11  0.0229 20 (95)  1.46 0.0229 23 (67) 0.12 0.0513 0.0202 0.24 0.81" 17 (63)
dfy Default Yield Spread  19271-20054 ~0.19  0.0071 12 (94) -0.21  0.0071 15 (65) 0.38 -0.0161  0.0096 0.44 0.39 9 (54)
dfr  Default Return Spread 19271-20054 -~0.21  0.0058 9 (93) ~1.51 0.0058 13 (62)  -4.85 -0.0827 ~0.1704 -1.80  6.62 8 (56)
infl  Inflation 19271-20054 ~0.17  0.0080 10 (91) ~0.03 0.0080 15 (65)  ~0.41 ~0.0070 0.0084 0.33 0.34 9 (59)
i/k Invstmnt Capital Ratio 19471-20054  2.29"* 0.1048 57 (98)  0.19 0.1048 52 (80)  —0.27 —0.0637 0.0157 0.1 0.59° 51 (82)
cayp Cnsmptn, Wlth, Incme 19514-20054  4.81°** 0.2088 96 (100)  4.81  0.208% 90 (93) 3.73 0.1957 0.1870 0.92  6.36"" 84 (87)
caya Cnsmptn, Wlth, Incme 19514-20054  — — () — — 5.73 -0.1527 -0.2042 —0.81 6.47 — (—)
all  Kitchen Sink 19271-20054  4.79"* 0.4476 — (—) 229  0.4476  — (—) -32.77 -0.9506 -0.9222 -3.05 3154 — (—)
ms  Model Selection 19271-20054  — — () — — () 1.06 0.0823 0.0436 0.51 176  — (—)
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Table 4: Forecasts at Annual Frequency

This table presents statistics on forecast errors (in-sample and out-of-sample) for excess stock return forecasts
at the annual frequency (both in the forecasting equation and forecast). Variables are explained in Section 1.
Stock return is price changes, including dividends, of S&P500. Panel A uses the full sample period for each
variable and constructs first forecast 20 years after the first data observation. Panel B uses the full sample period
for each variable and constructs first forecast in 1965 (or 20 years after the first data observation, whichever
comes later). Panel C uses only the sample period 1927 to 2005 and constructs first forecast in 1965 (or 20
years after the first data observation, whichever comes later). The data period for ms model is 1927 to 2005.
All numbers, except R and power, are in percent per year. A star next to IS-R’ denotes significance of the
in-sample regression (as measured by empirical F-statistic). RMSE is the root mean square error and MAE is
the mean absolute error. ARMSE (AMAE) is the RMSE (MAE) difference between the unconditional forecast
and the conditional forecast for the same sample/forecast period (positive numbers signify superior out-of-sample
conditional forecast). OOS-R? is calculated as one minus the ratio of the variance of conditional forecast errors and
the variance of the unconditional forecast errors. MSE-T is the Diebold and Mariano (1995) ¢-statistic modified
by Harvey, Leybourne, and Newbold (1998) and MSE-F is F-statistic by McCracken (2004). Both the MSE-T
and MSE-F statistics test for equal MSE of the unconditional forecast and the conditional forecast. One-sided
critical values of MSE statistics are obtained empirically from bootstrapped distributions, except for caya and
all models where they are obtained from McCracken (2004) (critical values for ms model are not calculated).
‘Power’ is the power of ARMSE and is calculated as the fraction of draws where the simulated ARMSE is greater
than the empirically calculated 95% critical value and is reported in percent. The two numbers under the power
column are power for all simulations and simulations that are found to be in-sample significant at the 95% level.

Significance levels at 90%, 95%, and 99% are denoted by one, two, and three stars, respectively.



Panel A: Full data, Forecasts begin 20 years after the first sample date

In-Sample In-Sample for OOS Period Relative OOS Performance

Data & ARMSE Power R ARMSE  Power R° AMAE ARMSE MSE-T MSE-F Power
d/p Dividend Price Ratio ~ 1872-2005 0.49  0.1109 1.35 0.1109 32 (85) 2.06 -0.1673 -0.1072 -0.50 1.31 24 (66)
d/y Dividend Yield 1872-2005 0.91  0.1480 1.74  0.1480 30 (83) 1.93 —0.1440 -0.0952 —0.26 1.16 27 (79)
e/p Earning Price Ratio 1872-2005 1.08 0.1633 1.17  0.1633 37 (85) -1.78 -0.1863 —0.0812 -0.41 -0.99 30 (72)
d/e Dividend Payout Ratio 1872-2005 -0.75  0.0016 -1.00  0.0016 6 (74) —4.33 —0.2895 —0.3131 —2.26 -3.75 5 (67)
svar Stock Variance 1885-2005 -0.76  0.0080 1.01  0.0080 8 (78) 27.14 -0.8861 —2.3320 —1.34 20.76 6 (61)
b/m Book to Market 19212005 3.20" 0.4126 1.13  0.4126 57 (85) 1.720.2569 -0.0106 —0.02 0.09 42 (e7)
ntis Net Equity Expansion 1927-2005  8.15""" 0.9090 4.21  0.9090 64 (86) 5.07 0.3811 -0.2560 —0.55 1.86 57 (78)
eqis Pct Equity Issuing 1927-2005  9.15" 1.0081 2.81  1.0081 77 (89) 2.04 0.2238 0.2981 0.45°  2.29" 72 (85)
tbl  T-Bill Rate 1920-2005 0.34  0.1425 1.49  0.1425 19 (75) -3.37 —0.4373 —0.1409 —0.22 ~1.16 16 (73)
Ity Long Term Yield 1919-2005 -0.63  0.0524 -0.27  0.0524 8 (68) ~7.72 -0.9805 -0.4731 -0.57 -3.84 6 (66)
Itr  Long Term Return 19262005 0.99 0.2164 0.03 0.2164 27 (77) 11.79 -0.8295 -0.7616 —0.91 5.40 24 (74)
tms Term Spread 1920-2005  0.16  0.1259 0.39 0.1259 19 (76) 2.42 -0.0912 -0.0672 ~0.17 0.56 16 (72)
dfy Default Yield Spread  1919-2005 ~1.18  0.0009 “1.54  0.0009 7 (73) 329 0.1415 ~0.1354 1.40  -1.14 5 (61)
dfr  Default Return Spread 1926-2005 0.40 0.1604 0.46  0.1604 23 (78) -2.16 0.0225 -0.0334 -0.09 -0.25 19 (73)
infl 1919-2005 -1.00 0.0181 -1.57  0.0181 8 (70) —4.07 —0.2484 —0.1953 —1.41 -1.63 6 (65)
i/k Invstmnt Capital Ratio 1947-2005  6.63™ 0.6637 0.25  0.6637 52 (79) 1.77 -0.7913  0.0740 0.07 0.36 47 (77)
cayp Cnsmptn, Wlth, Incme 1945-2005 15.72"" 1.3986 20.70  1.3986 76 (86) 16.78 1.1907 1.6076 1.98™  9.53™" 69 (80)
caya Cnsmptn, With, Incme  1945-2005 — — — () 433 0.2449 -0.1391 0.15 070 — (—)
all  Kitchen Sink 1927-2005 13.81"" 2.7934 2.62  2.7934 — (—) -139.03 -5.0444 -5.9666 -2.88 -27.88 — (—)
ms  Model Selection 1927-2005 — — — — — (—) -22.50 -1.2532 -1.6858 -1.50 -10.84 — (—)
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Panel B: Full data, Forecasts begin in 1965

In-Sample In-Sample for OOS Period Relative OOS Performance

Variable Data R ARMSE Power R ARMSE  Power R AMAE ARMSE MSE-T MSE-F Power

=

d/p Dividend Price Ratio 18722005 0.49  0.1109 31 (96) 0.12  0.1109 35 (66) 3.69 —0.5251 -0.0854 —0.14 0.45 21 (51)
d/y Dividend Yield 1872-2005 0.91  0.1480 31 (98) 0.32  0.1480 33 (65) 6.68 ~0.6355 -0.3101 —0.33 1.58 21 (56)
e/p Earning Price Ratio  1872-2005 1.08  0.1633 36 (98) 0.33  0.1633 38 (65) ~1.10 -0.0935 0.1119 0.20 0.59 25 (53)
d/e Dividend Payout Ratio 1872-2005 ~0.75 0.0016 5(92)  -2.55 0.0016 13 (59) ~4.99 —0.1148 —0.1832 -1.84  —0.95 5 (49)
svar Stock Variance 1885-2005 ~0.76  0.0080 7 (94) 2.26  0.0080 13 (59) 244 0.0303  0.0098 0.28 0.05 6 (49)
b/m Book to Market 1921-2005  3.20° 0.4126 58 (97) 720 0.4126 54 (76) 12.71 —0.4630 —0.7744 —0.85 3.60 40 (61)
ntis Net Equity Expansion 1927-2005  8.15" 0.9090 68 (98) 0.96 0.9090 59 (76) 6.79 0.6687 -0.3233 ~0.50 1.62 53 (72)
egis Pct Equity Issuing 1927-2005  9.15°* 1.0081 82 (99) 3.64 1.0081 72 (82) ~1.00 0.1190 0.1210 0.13 0.63 66 (77)
tbl  T-Bill Rate 1920-2005 0.34 0.1425 18 (95)  -3.24 0.1425 21 (66) ~4.90 ~0.6469 -0.1818 —0.18  -0.91 15 (62)
Ity Long Term Yield 1919-2005 —0.63 0.0524 7(93) 472 0.0524 11 (65)  —12.57 —1.4361 —0.7588 —0.57  -3.65 7 (64)
Itr  Long Term Return 1926-2005 0.99  0.2164 25 (95) 0.20 02164 28 (69) 18.38 ~1.1642 -1.1838 —1.12 5.48 22 (64)
tms Term Spread 1920-2005 0.16  0.1259 18 (95) 1.84  0.1259 22 (65) 2.96 -0.1121 -0.0307 —0.05 0.16 15 (60)
dfy Default Yield Spread  1919-2005 -1.18  0.0009 5 (93)  -2.34  0.0009 10 (59) ~4.15 -0.1144 —0.1227 -1.86  —0.62 5 (51)
dfr  Default Return Spread 1926-2005 0.40  0.1604 22 (97) 0.20 0.1604 25 (70) 282 0.0415 -0.0197 —0.04  -0.10 19 (66)
infl Inflation 1919-2005 —1.00 0.0181 6 (91)  -2.58 0.0181 11 (59) ~3.56 —0.1756 —0.0770 —0.53  -0.39 6 (52)
i/k Invstmnt Capital Ratio 1947-2005 6.63"* 0.6637 56 (97) 0.25 0.6637 52 (79) 1.77 ~0.7913  0.0740 0.07 0.36 47 (77)
cayp Cnsmptn, Wlth, Incme 1945-2005 15.72°* 1.3986 82 (98)  20.70  1.3986 76 (86) 16.78 1.1907 1.6076 1.98° 9.53"** 69 (80)
caya Cnsmptn, With, Incme 1945-2005  — — - — — 433 0.2449 -0.1391 -0.15 070 — (—)
all  Kitchen Sink 1927-2005 13.81"* 2.7934 — (—) 2091 27934 — (—) -176.18 -5.1451 —6.1901 -2.63 —19.79 — (—)
ms Model Selection 1927-2005  — — — — () 2371 -1.0134 -1.7868 —1.52  -7.86 — (—)
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Panel C: Data begin in 1927, Forecasts begin in 1965

In-Sample In-Sample for OOS Period Relative OOS Performance

Variable Data R ARMSE Power R ARMSE  Power R AMAE ARMSE MSE-T MSE-F Power

=

caya Cnsmptn, Wlth, Incme 1945-2005 — — —
all  Kitchen Sink 1927-2005 13.81" 2.7934 —
ms  Model Selection 1927-2005 — — —

4.33 0.2449 -0.1391 -0.15 0.70
-176.18 -5.1451 —6.1901 -2.63  —-19.79
-23.71 -1.0134 -1.7868 —1.52 —7.86

2091 27934  — (—

d/p Dividend Price Ratio  1927-2005 1.67  0.2820 39 (95) 0.08 0.2820 40 (75) 1.68 ~0.4667  0.0683 0.08 0.36 29 (58)
d/y Dividend Yield 1927-2005  2.71° 0.3815 35 (96) 0.35 0.3815 35 (73) 6.44 —0.5922 -0.2968 —0.23 1.49 30 (71)
e/p Earning Price Ratio  1927-2005 3.20° 0.4283 51 (96)  —0.94 0.4283 48 (74) ~3.15 —0.3517 -0.0454 —0.05  -0.23 39 (64)
d/e Dividend Payout Ratio 1927-2005 ~1.24  0.0074 5(92)  -2.56 0.0074 9 (60) ~9.99 —0.2583 -0.5641 —1.98  -2.77 5 (58)
svar Stock Variance 1927-2005 ~1.32  0.0000 5 (92) 2.58  0.0000 9 (60) 3.49 -0.0726 -0.0712 —1.88 0.37 5 (53)
b/m Book to Market 1927-2005  4.14° 0.5191 62 (97) 8.65 0.5191 57 (77) 19.46 -1.0001 -1.2562 —1.15 5.80 45 (64)
ntis Net Equity Expansion 1927-2005  8.15" 0.9090 68 (98) 0.96 0.9090 59 (76) 6.79 0.6687 -0.3233 ~0.50 1.62 53 (72)
egis Pct Equity Issuing 1927-2005  9.15°* 1.0081 82 (99) 3.64 1.0081 72 (82) ~1.00 0.1190 0.1210 0.13 0.63 66 (77)
tbl  T-Bill Rate 1927-2005 0.15 0.1380 16 (95)  -3.13 0.1380 20 (ro)  —10.31 —1.1735 —0.5876 —0.43  -2.8% 14 (65)
Ity Long Term Yield 1927-2005 -0.94 0.0352 6 (92)  -4.17 0.0352 10 (67)  —16.04 —~1.7690 —1.0097 —0.71  —4.76 6 (65)
Itr  Long Term Return 1927-2005 0.92  0.2106 26 (96) 0.25 02106 29 (69) 16.23 -1.0015 -1.0234 —1.05 1.82 22 (64)
tms Term Spread 1927-2005 0.89  0.2081 25 (95) 1.97 02081 28 (70) 2.65 ~0.0373 -0.0063 —0.01 0.03 21 (66)
dfy Default Yield Spread  1927-2005 -1.31  0.0010 5 (89)  -2.32 0.0010 9 (61) ~3.83 —0.0888 -0.0972 -1.78  -0.50 5 (52)
dfr  Default Return Spread 1927-2005 0.32  0.1537 20 (96) 0.20 0.1537 23 (68) —2.70  0.0179 -0.0103 —0.02  -0.05 17 (64)
infl Inflation 1927-2005 —0.99 0.0305 8 (93)  -2.96 0.0305 12 (61) ~7.81 —0.0541 -0.4005 -1.32  -2.00 8 (56)
i/k Invstmnt Capital Ratio 1947-2005 6.63"* 0.6637 56 (97) 0.25 0.6637 52 (79) 1.77 ~0.7913  0.0740 0.07 0.36 47 (77)
cayp Cnsmptn, Wlth, Incme 1945-2005 15.72°* 1.3986 82 (98)  20.70  1.3986 76 (86) 16.78 1.1907 1.6076 1.98° 9.53"** 69 (80)

(—) ) (—)

(—) ) (—)

(—) ) (—)
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Table 5: Forecasts at 3-year Frequency

This table presents statistics on forecast errors (in-sample and out-of-sample) for excess stock return forecasts
at the 3-year frequency (both in the forecasting equation and forecast). Variables are explained in Section 1.
Stock return is price changes, including dividends, of S&P500. Panel A uses the full sample period for each
variable and constructs first forecast 20 years after the first data observation. Panel B uses the full sample period
for each variable and constructs first forecast in 1965 (or 20 years after the first data observation, whichever
comes later). Panel C uses only the sample period 1927 to 2005 and constructs first forecast in 1965 (or 20
years after the first data observation, whichever comes later). The data period for ms model is 1927 to 2005.
All numbers, except R and power, are in percent per 3-year. A star next to IS-R” denotes significance of the
in-sample regression (as measured by empirical F-statistic). RMSE is the root mean square error and MAE is
the mean absolute error. ARMSE (AMAE) is the RMSE (MAE) difference between the unconditional forecast
and the conditional forecast for the same sample/forecast period (positive numbers signify superior out-of-sample
conditional forecast). OOS-R? is calculated as one minus the ratio of the variance of conditional forecast errors and
the variance of the unconditional forecast errors. MSE-T is the Diebold and Mariano (1995) ¢-statistic modified
by Harvey, Leybourne, and Newbold (1998) and MSE-F is F-statistic by McCracken (2004). Both the MSE-T
and MSE-F statistics test for equal MSE of the unconditional forecast and the conditional forecast. One-sided
critical values of MSE statistics are obtained empirically from bootstrapped distributions, except for caya and
all models where they are obtained from McCracken (2004) (critical values for ms model are not calculated).
‘Power’ is the power of ARMSE and is calculated as the fraction of draws where the simulated ARMSE is greater
than the empirically calculated 95% critical value and is reported in percent. The two numbers under the power
column are power for all simulations and simulations that are found to be in-sample significant at the 95% level.

Significance levels at 90%, 95%, and 99% are denoted by one, two, and three stars, respectively.



Panel A: Full data, Forecasts begin 20 years after the first sample date

In-Sample In-Sample for OOS Period Relative OOS Performance

Variable Data R ARMSE Power R ARMSE  Power R AMAE ARMSE MSE-T MSE-F Power

d/p Dividend Price Ratio 18722005 3.95 0.7026 30 (88) 6.60 0.7026 31 (81) 1.97 -0.7396 -0.1637 -0.14* -1.18" 23 (66)
d/y Dividend Yield 1872-2005 2.65 0.5068 28 (90) 4.67 0.5068 27 (80) 4.84 -1.4113 -0.5980 —0.52 421 23 (78)
e/p Earning Price Ratio  1872-2005 4.81" 0.8318 28 (85) 562 0.8318 28 (77) 0.41 -0.3566 0.2007 0.25° 147" 24 (74)
d/e Dividend Payout Ratio 1872-2005 -0.77  0.0000 5 (73)  -0.93 0.0000 6 (66) 538 —0.5840 -0.6795 -3.18  -4.77 5 (12)
svar Stock Variance 1885-2005 —0.40 0.0685 6 (69)  —0.77 0.0685 8 (64)  -83.42 -3.6171 —11.0747 —1.35 —44.48 6 (57)
b/m Book to Market 1921-2005 7.87 15162 55 (91) 0.87 1.5162 54 (85) 16.89 —2.1200 -1.9921 —0.64 8.25 40 (69)
ntis Net Equity Expansion 1927-2005 13.57" 2.5030 43 (89) ~11.75 2.5030 41 (79) 11.17 -1.6522 -1.2292 —1.37 1.83 35 (76)
egis Pct Equity Issuing 1927-2005 14.21 2.6148 54 (91)  -9.62 2.6148 51 (82)  —14.71 -1.5422 —1.6786 —0.88  —6.44 48 (82)
tbl  T-Bill Rate 1920-2005 1.79  0.4914 16 (82) 6.08 0.4914 17 (73) ~7.99 -1.5508 -0.8466 —0.56  -3.81 14 (70)
Ity Long Term Yield 1919-2005 ~0.27 0.1524 7 (76) 177 01524  8(65)  -23.20 -3.0063 -2.7722 -1.19 -11.43 6 (68)
ltr  Long Term Return 1926-2005 ~1.00  0.0533 10 (73) 1.89  0.0533 12 (66) 11.73  -1.2294 -1.3028 -2.31 519 11 (70)
tms Term Spread 1920-2005 2.39  0.5907 13 (76) 0.08 0.5907 15 (67) 13.85 -0.3958 ~1.5964 ~1.05 6.91 12 (69)
dfy Default Yield Spread  1919-2005 0.06  0.2060 5 (69) 417 0.2060 7 (61) 22.70 -2.1886 -2.7111 -1.89 -11.21 5 (57)
dfr  Default Return Spread 1926-2005 ~1.26 0.0113 10 (74)  -1.77 0.0113 12 (65) 279 —0.0207 -0.1414 —0.88  -0.60 9 (66)
infl  Inflation 1919-2005 —1.21  0.0021 6 (ro)  ~1.70  0.0021 8 (65) —6.54 —0.2964 -0.6646 —1.30  -3.05 6 (69)
i/k Invstmnt Capital Ratio 1947-2005 19.96"* 2.9601 38 (90)  10.85